


Descrizione icone
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F 2R R IR PO 5

Materia prima - 7] 5. ()5
Tool material

-7 Carburo con grani 0,9 um~1,3 um
“*| Grain size carbide 0,9 pm~1,3 ym

- | AN ORI 45 4

)R TR EE RN, 0,9 um~ 1,3 um

= Carburo con grani 0,2 ym> 0,3 um

*| Grain size carbide 0,2 um>0,3 ym
R TR BOR A 4

[ TR AN, 0,2 um > 0,3 pm

=) Carburo con grani 0,5 um>0,6 um
Grain size carbide 0,5 um > 0,6 pm
MmOk £ 4

S FEORE FE RN, 0,5 pm > 0,6 pm

Tolleranza diametro - #5208 %
Tolerance for milling diameter

D _, Tolleranza del diametro
@ i:g :g:g}j:g:gi Tolerance for milling diameter
o el B %

Tolleranza codolo - %t /] JJ#i
Tolerance shank

=

Tolleranza del codolo
Tolerance for shank diameter
he |JIWEREA%E

Taglienti - #t/] /7]
Flutes

Indica il numero di taglienti
Displays number of the flutes for end mills
72 | BoRBEII 1B

Smusso di rinforzo - fjE Ik
Corner form

Indica la presenza di uno smusso di rinforzo
Indicates that the end mill has a sharp

corner edge
B T4 ER 170
/| Angolo elica - 12t
Helix angle

Gradi dell'angolo elica
Indicates the entering angle of the milling cutter

30°)\ | R HIBE IV i fh

Ribassamento - %t /] /)T
Stubbing

Indica la presenza di un ribassamento sulla fresa
Indicates a stubbing on the end mill

FoRYE T I H A TIET

Rivestimento - &k
Coatings

PVD multistrato
TWIST TALENT
PLUS PLUS

PVD multilayer
PVD %2
CVD diamante
SV CVD diamond

CVD %%

Tolleranza raggio - &k3L#E )B4 2%
Tolerance of ball-end radius

Tolleranza sulle frese raggiate
Identifies the tollerance of the radius for ball-end mills
RD | FIRERIHE IR 2 2

Utensile torico - %t /)42
End mill corner radius

Identifica una fresa torica
Identifies a end mill corner radius
Zor | 2o IR kA

&

Parametri tecnici - AR
Technical data

Indica la pagina dei parametri
Indicates the right page of cutting data
RO B ZHU R ) Y

Serie lunga - K #5%
Long s eries

Indica un utensile serie lunga
H Indicates a extra long series
Longtool | FER AR 51

Alta velocita di taglio - mi# b))
High speed cutting

|dentifica una fresa ad elevato rendimento
oSC Ide[tiflgs high performances in H.S.C.
TR YIH N A R YERE

Tipi di rastremazione - JJ#i% %

Neck type
Radius Taper Taper + Radius

14 £ e HET A+
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Solid Carbide
End Mills 2

Holes Machining 224

General Info F7-)
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Frese in metallo duro Micrograna inte-
grale garanzia di precisione ed alte pre-
stazioni per moderne macchine utensili
con elevata produttivita, mantenendo
una singolare durata che consente
ottime finiture superficiali. Ideali per fre-
satura H.5.C. (alta velocita). Queste frese
permettono di ottimizzare le lavorazioni
generiche di meccanica e realizzazione
di stampi e matrici.

Hartmetall Fraser mit integralem Wol-
framcarbid, Garantie von Prazision
und hohen Leistungen fur modernen
Werkzeugmaschinen mit hoher Pro-
duktivitat, die eine einmalige Dauerhaf-
tigkeit haben, die ausgezeichnete obere
Fertigbearbeitungen erlaubt. Sie sind
ideal fur H.5.C. Frasen (hohe Geschwin-
digkeit). Diese Fraser erlauben die Opti-
mierung von allgemeine Verarbeitungen
von Mechanik und Realisierung von
Gesenken und Matrizen.

A =k B 1 2

DS i RS

Carbide end mills integral tungsten high
precision guarantee and high perfor-
mances for modern machine-tool with
high productivity, having a remarkable
endurance which allows excellent fini-
shing. Ideal for H.5.C. milling (high speed).
This carbide end mills allow to optimize
the generic processing of mechanics
and the carrying out of dies and moulds.

T & 4 JJ T e R R ey M B LRAIE 17
R BT, T TR B IR PR,
2R, N i A e R
FEEEHURIN L GO B, &
BE P S DA LI AR, AL
BEATRAL .



INI=] =K CLTETT =

400 soHRc 44
500 70 Hrc 78
600 crsphite 102
700 wicro 114
900 Alumix 154
Milling Info 162

Total 70 Items
1450 Tools

YV e . |l B Y NN



Ve Informazini/per/I'utente
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Tutte le frese YONNEX sono fatte in metallo duro integrale d‘alta qualitd, composto
di grani di carburi con dimensione inferiore a Tmicron. Questo metallo duro microgra-
na € ideale per lavori di sgrossatura e finitura, fresatura H.S.C., anche in difficili condizio-
ni di lavorazione (taglio interrotto, ecc.).

% YONNEX end mills are made with high quality of solid carbide. Our solide carbide
substrate are suitable for is ideal for finishing and roughing operation, H.S.C. milling, also
with difficult machining conditions ( with inferrupted cut, etc.).

5 Alle Yonnex Fraser sind aus qualitativ hochwertigem, hochfestem Hartmetall herge-
stellt. Dieses Wolframcarbid ist ideal geeignet fur die Schlicht- und Schruppbearbeitung
beim Drehen, Frasen H.S.C., auch unter schwierigen Bearbeitungsbedingungen (un-
terbrochener Schnitt, ...).

B YONNEX J743 1 717 440 PR DG R 1 S50 B B e b e SRR 5 5 4 PR L0
AR RIS R mdofRas R ROBERIN T, s T ZOREG LI T4 (st
PIHISE

l] Lega submicrograna molto uniforme e compatta

- Grande resistenza alla flessione ed elevata durezza.
Linea 500 700 13.000x  Questo metallo duro € molto adatfto per lavorazioni
ad alta velocita (H.S.C).

Very uniform super micro-grain alloy - High
bending strength with simultaneous high hardeness.
This hard metal is especially well-suited for high speed
cutting.

5 Sehr gleichférmige Ultra-Feinstkornlegierung - hohe
Biegesteifigkeitbei gleichzeitig hoher Harte. Dieses
Hartmetall ist speziell fur die Hochgeschwindigkeitszer-
spanung geeignet.

F ) (R A RORE 5 S b DT — v il iR S AR . X
AR5 <5 e o e DI G A

Lega micrograna - Elevata durezza accoppiata
con alta tenacitd permettono di raggiungere elevate
performances nelle lavorazioni di fresatura.

Micro-grain alloy High hardeness coupled with
high Toughness and bending strength.
5 Feinstkornlegierung - hohe Harte verbunden mit
hoher Zahigkeit und Biegesteifigkeit.
O i O 5 G b, LA O B S R e 2
Eﬁ)ﬁo

l] Lega HM - Alta tenacitd combinata alla notevole
porositd della struttura che permette un’adesione
oftimale della ricopertura.

% HM alloy - High toughness fogether with the con-
siderable porosity of the structure allows an excellent
adhesion of the coating.

Hartmetallegierung - Die Verbindung zwischen
der hohe Festigkeit und der behachtliche Porositét der
Struktur, erlaubt das optimale Kletben der Beschichtuung.
HM &< 804 5t — R s eI R, JLghtrh A
ARER AL, MRERA R ORINE .
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TWIST TALENT MARVEL DIAMANT
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YONNEX utilizza differenti rivestimenti per migliorare ed oftimizzare le prestazioni delle sue
frese. | vantaggi riscontrabili nell'uso dei rivestimenti sono molti: riduzione degli sforzi di
taglio e dello sviluppo di calore (e quindi durata maggiore del filo tagliente), migliore
finitura superficiale sulle superfici lavorate, possibilitd di lavorare a secco, elevata ripro-
ducibilita dei risultati, ...

Sprint, Twist, Talent, Twist Plus, Talent Plus, Marvel e Xcrom sono sei rivestimenti PVD (Physical
Vapour Deposition) con differenti caratteristiche chimiche e meccaniche per oftenere |l
massimo risultato in ogni applicazione, grazie alla Nanotecnologia.

Il ivestimento Diamant CVD (Chemical Vapour Deposition) aumenta anche di 10 volte la
durata degli utensili. Cio’ permette dilavorare anche i pezzi di geometria molto complessa
con un utensile unico, senza riprese.

YOEX uses different coatings to improve the tools performances. The advantage of
using coted tools are several: riduction of cutting forces e better heat (and so longer fool
life), better surface finish of the workpiece, improvements in dry cutting, high repeatability
of the results, ...

Sprint, Twist, Talent, Twist Plus, Talent Plus, Marvel and Xcrom are six PVD (Physical Vapour
Deposition) coatings having different characteristics for different applications. The Dia-
mant coating CVD (Chemical Vapour Deposition) increases also of 10 times the duration
of the tools. This allows to work also pieces with very complex geometry with a tool only,
without resumptions.

YONNEX verwendet verschiedene Beschichtungen, um die Leistungsfahigkeit der
Werkzeuge zu verbessem. Die Vorteile beim Einsatfz beschichteter Werkzeuge sind: Re-
duzierung der Schnittkrafte und geringere Temperaturentwicklung (und damit héhere
Standzeiten), bessere Oberfldchenqualitat des Werkstucks, Verbesserungen fUr die Tro-
ckenbearbeitung, grossere Wiederholbarkeit der Ergebnisse ...

Sprint, Twist, Talent, Twist Plus, Talent Plus, Marvel, Xcrom sind sechs PVD-Beschichtungen
(Physical Vapour Deposition) mit unterschiedlichen Eigenschaften fur verschiedene An-
wendungen.

Die Beschichtungen Diamant CVD (Chemical Vapour Deposition) erhdht auch von
10mal die Dauer der Hilfsmittel. Dieses darf die GeometriestUcke auch bearbeiten, die
i’r nur einem Hilfsmittel, ohne Zuricknahmen viel kompliziert sind.

YONNEX 7= fi R I 4 i 2R 48T T H e R HAT UL I AR UIE ) il
B CiTE K CRAT A ar) LRSS LR Rmso6ss, I FUtkae, EEAT BRI
ﬁﬂ*'“

Sprint, Twist, Talent, Twist Plus, Talent Plus, Marvel, Xcrom ;& sFiia HFAFRFEN ~, H
HAHSFRAPEMPVD (LR R IR 2. SRAWECYD (WL SARTIED & n 1052
T TR AR . BRIk, A8 L TG % T LT 45 84 52 4% 1) T AR AN [ B b db AT 354
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l] Inumero e la geometria dei taglienti delle frese e stafo studiato e quindi determinato per offrire
le migliori performance di lavorazione, fenendo conto delle seguenti variabili:

The number and geometry of flutes on the end mills has been studied and therefore determined
to ob‘rom better performance of machining, according the follow parameter:

5 Anzahl und Geometrie der Spannuten fur die Schaftfréser sind untersucht und mit Blick auf ver-
besserte Schnittleistung hinsichtlich folgender Parameter festgelegt worden:

-}Jdl]EXT%EJUJ,E:LJUJE’Ji&E'?ILMMJU&ETHW FERRHR T R AR U, B BRI T
FUERE i3

Spoglia / Relief / Hinterschliff / 47 ik

I] Ci sono 3 tipi di spoglie periferiche: eccentrica (radiale), diritta e concava. Yonnex a scelto la
spoglia eccentrica perche il filo fagliente e piu resistente cosi da oftonere usura minima e controllata.

[SThere are 3 types of peripheral cutting edge reliefs: eccentric (radial), straight and concave.
Yonnex has opted for an eccentric relief, because the cutting edge is stronger and its wear is smaller.

5 Es gibt drei Arten der Freiflachen an der Schneidkante: exzentrisch (radial), gerade und kon-
kav. YONNEX besitzt einen exzentrischen Hinterschliff, weil dabei die Schneidkante starker ist und der
Verschleiss geringer.

-JEJJH' J7) i A HAT ST AN S5 K. AR (21D« EZALFIMIT AL, YONNEXF™ SR T fhi 0 7Y
PR A LRLA A DI 70 S I ] %hﬁ%d\

eccenmcc diritta concava

eccentric straight concave

ausmittig Zweistande KonKav
i 284 L) U] 28

Faccetta di irrobustimento / Gashing Land / Fihrungsfase / 4 1 [X 1k

l] Un punto debole delle frese frontali € lo spigolo tra il tagliente frontale e l'incisione. E' per questo
che le frese frontali YONNEX hanno una faccetta di rinforzo all'incisione che conferisce maggiore
resistenza a rottura dello spigolo.

NThe cutting edge of endmills with a gashing land have a high strength and it's difficult for the
comers to fracture. That's why Yonnex endmills have a small gashing land.

5 Die Schneidkante der Schaftfraser mit einer Fuhrungsfase besitzt eine hohe Festigkeit und
die Bruchneigung an den Kanten ist gering. Deshalb haben Yonnex Schaftfraser eine kleine
FUhrungsfase.

Bl v, DR, SR, 50T K4 YONNEX )
TR A N X 0B

Faccetta di irobustimento
Gashing Land
FUhrun?sfase

AR X T
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Y456 HIGH PRODUCTIVITY

studiato per alte

ngolo

ositivo
» | for
ositive

ngle

Y464 for TROCHOIDAL, AREOSPACE and MULTI APPLICATION




Y468 AREOSPACE and MULTI APPLICATION

Y506 ABSOLUTE HIGH PERFORMANCE

Per, superfinitural superficiale)
For super finishing| surface)
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Y509 LONG LIFE & HIGH CHIPS REMOVAL

Progressive '
,

Turbo Super; -'S)
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Information)for,thejuser,

Esempio di assoluta precisione geometrica e dimensionale delle frese YONNEX
Example of geometrical and dimensional high precision of the YONNEX end mill
Beispiel der geometrischen und dimensionalen Genauigkeit von YONNEX Fraser
YONNEXBE JJ JJ LI UATHS 15 )RS RS R i ]

90°

Radius Protocol Y538
R 3,000 mm

e o 0005 0,005
Radius | Difference Status Radius Difference Status

0(0) | -0004 Il | | 190957 | 0,002 i 1 1
1(57) 0,002 Il | | 20(1007) | 0,003 P [ 1
2(10°) | -0,000 Il | | 2101057 | 0,002 i 1 1
3(15°) | -0,001 Tl | | 221107 | 0,004 B | 1N
4(20%) | -0,002 HN | | 230157 | 0,004 I | 11
5(25°) | -0,002 Bl | | 241207 | 0,003 B | 1IN
6(30°) | -0,002 IRl | | 2501257 | 0,002 1 11 1
7(35°) | -0,002 Bl | | 26(130°) | 0,004 B | 1IN
8(40°) | -0,002 IRl | | 2701357 | 0,003 I | 11
9 (45°) 0,000 Nl | | 28(140°) | 0,002 I |1 1
10(50°) | 0,002 P | | 29(145%) | 0,001 B 11 B
11(55°) | 0,001 Bl | | 30(150°) | 0,000 B 1 1
12(60°) | 0,002 | s10557) | 0,000 B 1 N
13(65°) | 0,002 B | | 32(160°) | 0,001 B 11 B
14(70°) | 0,002 Bl | | 33(165°) | 0,000 I | 1
15(75°) | 0,002 Bl | | 34170°) | 0,001 B 1 1
16(80°) | 0,003 e | | 501757 | 0,002 I | 1 1
17(85°) | 0,003 BTl | | 36(180°) | -0,004 Bl | N
18(90°) | 0,000 1 1 1

Minor sfregamento - Miglior finitura di superficie
Maggior longevita
Seamless grinding for better finishing - better tool
life

Kleine Reibung - Besser Feinbearbeitung von
Oberfléche - GroBe Dauer ‘
RIS SN — 58 TR ARl St — i)

Competitor A

o
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Comparazione sulla rottura della rastremazione
Comparison of breakage in neck geometries

l] Geometria di rastremazione convenzionale
Conventionale Neck Geometry

1. Alta resistenza alla flessione
2. Carico (N)
3. Alta resistenza alla rottura

_Si<

1. High resistance to bending
2. Load (N)
3. Less broken

-

1. Hohere Biegeanfalligkeit
2. Kraft (N)
3. Geringere Bruchanfalligkeit

Nuova Geometria di rastremazione
New Neck Geometry

New Neck YONNEX
Nuova rastremazione YONNEX

_E‘/ } )
F=28N F=

n
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Y781/Y785/786
Frese coniche Y781, Y785 e Y786 per
lavorazioni di nervature molto profonde.
Permette di aumentarne la vita e ridurre
i tempi di lavorazione.

NPz Coned mills Y781, Y785 and Y786 for deep
™ beading.
It permits to increase the tool life and
decrease the working time.

Konische Fréser Y781, Y785 and Y786 sind fur
die Bearbeitung von sehr tief Nerve.

Es ermoglicht, die Standzeit zu erhdhen

und die Arbeitszeit zu reduzieren.

HETG R 4L TV 781, YT85H1Y 786,
CATT A ) B AR A Rs > TAER ).

Informazini per,l;gtente
Information)for,thejuser,

L2




DIAMETRO FRESA

Terminologia / Nomenclature/ Eigenschaften / £ AR A

ANGOLO CONCAYO FILO TAGLIENTE
CODOLO End cutting edge concavity angle FAS REAZIONE
Shank a ack Taper
ANGOLO ELICA / ° -~
Helix Angle 2.
—29
5 4 403
< SE ANGOLO ASSIALE
52 = = o0% 8 Axial Rake Angle
k] F <
= Es &
= ¥ =5 —
LUNGHEZZA TAGLIENTE 2 [y
Length of cut
LUNGHEZZA TOTALE N
Overall length =
ANGOLO DI SPOGLIA
PRIMARIO ASSIALE
PV Axial Primary Relief Angle
> 4/
ANGOLO RADIALE ANGOLO DI SPOGLIA
Radial Rake Angle SECONDARIO ASSIALE
P e Axial Primary Relief Angle
LARGHEZZA RADIALE LARGHEZZA DENTE
ANGOLO SPOGLIA PRIMARIO > |« al
Radial Primary Relief Width ANGOLO DI SPOGLIA
PRIMARIO RADIALE
xRadlal Primary Relief Angle
FACCIA TAGLIENTE
Cuting Face M ANGOLO DI SPOGLIA
SECONDARIO RADIALE

Radlal Secondary Clearance Angle

LARGHEZZA ASSIALE
NGOLO SPOGLIA PRIMARIO

AREA DI TRUCCIOLO
Axial Primary Relief Width

Chip Room

SCANALATURA
Flute

Numero di taglienti / Number of flutes / Anzahl der Spannuten / 7] 7) %=

l] Le frese a 2 taglienti hanno una migliore evacuazione del truciolo dovuto alla gola piu profonda.
Le frese a 4 taglienti sono pil rigide e rendono possibile e sono indicate per lavorazioni di contomitura.
maggior numero di taglienti permette di lavorare ad alta velocita.
'4 2 flutes tools have better chip ejection as a result of a larger chip pocket. Higher rigidity of
4 flutes tools makes stable high speed cutting possible, but cheep ejection is inferior compared to
the 2 flutes tools.
5 2-Nut Werkzeuge haben wegen der grésseren Spanrdume einen besseren Spdnefluss. Die hdhere
Steifigkeit der 4-Nut Werkzeuge macht stabile Hochgeschwindigkeitsbearbeitung maéglich, jedoch ist
der Spdnefluss im Vergleich zum 2-Nuf Werkzeug schlechter.

W TR BRI, B MR rERe it . 470 ) FAR A 0T, i D) E AR e, (R ERJE PERE

ERSTIPARY chiN
TR SR = -
(A 1A} (D, 7agINY
% ) [ s
X N - i el -
21aglienti- emisfeica 41aglienti- emisferica 2 faglienti - fogliente ol cenfro 2 taglienti - Torica, fagliente al cenfro 2 faglienti - Torica 3 faglienti- fogliente ol cenfro
2flutes - ball nose 4 fiutes - ball nose 2fiutes center cut 2fiutes - comer radlius, centercut 2 fiutes - comer radlius 3 fiutes center cut
2 Schneiden - Radiusfraser 4 Schneiden - Radiusfraser 2 Schneiden Zentumschnift 2 Schneiden Runddichtring, 2 Schneiden Runddichiing 3 Schneiden Zentrumschnitt
VIR SRl LWIEs s3] RII =LA Zentumschnift R - KR

BO) Rl b N Y 1

41aglenti - tagliente ol cenfro 4tagfienti - Torica, fagliente al cenfro & faglienti- Torica Muti tagliente Muti tagliente -Torica

4flutes center cut 4 fiutes - comer radius, center cut 5 flutes - comer radius Mutt fiutes Mutti flutes -comer radius

4 Schneiden Zentrumschnitt 4 Schneiden Runddichtring, 5 Schneiden Runddichting Mehrschneider Mehrschneider Runddichtring
4 1= L dHl Zentrumschnitt WII-Rfh E7)] EZ)Rdil

47)-Rf L)

13
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TIPO/UTENSILE
TOOLSTYPE,

Uso / Use | Materiale Lavorabile / Material Applications
2 % Hardened Steels -
Immagine ltem Pa Riv. (:Ramma :é; 2 % :% iz g E é gl ;% %:
Picture 9| Coating ange HEEEEEEIEEIER I EHEE R
HEHHEE “121=(° |7|E
- &
BALL TYPE
—_— ] 401 | 46 | Twist D05~3,0 o|o|o|O o|o|o|lo|o|o|O
ﬁ 434 | 59 | Sprint D6,0~12,0 olo|o|o ole| |o| |o|o
g 437 | 60 | Sprint D1,0~12,0 olo|o|o olo| |o o
# 438 | 61 | Sprint D3,0~12,0 olo|o|o olo o o
i——-ﬁ 518 | 84 | Talent D1,0~12,0 olo|olo|o|o|0|0 o
b 532 | 85| Twist D3,0~120 ojojo|o|o 0|0 oo
ﬁ 533 | 86 | Twist D1,0~12,0 oloflo|o|o| |o|o olo
E 534 | 87 | Talent D6,0~12,0 olo|lo|o|o| |o|O
s | 535 s oen D30~ 12,0 olo|o|o|o|o|o|o olo
Plus
ﬂ 536 | 89 | Talent D3,0~120 olo|ololo|ololo
bﬁ 537 | 90 | Talent D1,0~12,0 olo|o|o|o|O|0O|O
b 538 | 91 | Talent D1,0~12,0 o|lo|o|o|o o
P—a 672 |107 | Diamant D0,5~12,0 o
@ 693 | 112 | Diamant D4,0~120 o
b—a 701 | 116 | Marvel D0,2~6,0 o/jojo|o o|jo|lo|0|0O
— 702 |120] TWist D04~30 ololo|o|e|o|o|o olo
Plus
—_— 711 128 | Marvel D10~20 o0/o o000l (oflofo|o|O|O
781
—— 3o | 13| Marvel D04~30 olo|ojo|o| |o|o|ololo| |o
_ 71801 137 | Marvel D04~3,0 o|olojolo| |o|o|o|o|o| |o
_—_ 17?0 139| Marvel D1,0~3,0 ololo|olo| |o|o|ololo]| |o
ﬁ 937 |159| Xcrom D0,5~12,0 olo| |o
a4

O Raccomandato / Recommended
O Consigliato / Suggested
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Uso / Use | Materiale Lavorabile / Material Applications
2 % Hardened Steels -
. . Gamma |%|Z|2|3|2 2%%«. o| 5
Immagine Riv. HEIEERE 2SS 8el2ls
Picture ltem |Pag. Coating z Range |2/3|<|8 Slglglglels5 5|58 5|2
o HHEEHBEHBHEE R HE
- &
RADIUS TYPE
?— 415 |53 | Twist | 2 | D05~20 olo|o|O olo|o|o|o|o|O
"""" — 445 | 66 | Twist | 4 | D1,0~120 ololo|o olo|ololo|olo
m 455 | 70 | Sprint | 2 | D1,0~200 olojo|o olo|o|o|o
Tr——— T T;‘I'Sgt 4| D40~120 olololo o| lolo| |o|e
@ a64 | 73| TN 4 T pag~160 olofo|o| | |ofo oo
Plus
a 465 | 74 | Sprint | 4 | D6,0~160 olololo olo ololo
468 | 75| T8Nt |41 pgo~200 olololo| | [elo] | |o|ele
Plus
ﬁ 505 | 80 | Talent | 4 | D1,0~12,0 Oo|o|lo|o|o|o o
E 506 | 81 | Talent [4/6| D1,0~12,0 olo|o|olo| |o
S— 509 | 82| L |45 D20~120 olo|olo|o|o|olo olo
fr— 515 | 83| Talent | 2 | D6,0~12,0 o|o|o|olo|o|o|o o
————y 544 | 92 Twist 4| D10~6,0 olo|olo|o|o|o o| |ole
Plus
ﬁ 545 | 94 | Talent | 4 | D1,0~12,0 olo|o|o|o|O|0O|O olo
| ——— ® | 546 | 96| Talent | 4 | D1,0~120 olo|ololo| |olo olo
H 555 | 99 | Talent |4/6| D3,0~16,0 olo|o|o| |o o
m 557 |100| Talent | 6 | D6,0~20,0 olo|o|o| |o olo
bﬁ 652 | 104 | Diamant |2/4/6| D 0,5~ 12,0 o
bw 653 106 | Diamant | 3 | D2,0~12,0 (<)
_— 706 |126| Twist | 4 | D1,0~3,0 o|lo|jojlo|jo| |o|o o|olo
Fp———a 715 1130 | Marvel | 2 D0,2~3,0 o|ojo|o|O olo|o|0O|O
?—ﬂ 725 |134| Marvel | 2 | D1,0~20 ojlo(o|o|O o|o (¢}

O Raccomandato / Recommended
O Consigliato / Suggested
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Uso / Use | Materiale Lavorabile / Material Applications
2 % Hardened Steels -
Immagine Riv. Gamma | 5| 2| Z|3|2 2138 | |52
: R HEIEEIEIE
Picture ltem |Pag. Coating z Range slels|f)=iglglele| |8 55|55 2
AR | 212)° =g
27| 8|8 3 &
RADIUS TYPE
E 2%5 141| Marvel |2/4| D0,4~30 olo|o|o|o| |o|o|o|o|o| |o
E 71%5 144 | Marvel |2/4| DO0,4~3,0 ololololo| |o|o|olo|o| |o
785
1°30" 147 | Marvel | 4 | D1,0~3,0 olo(o|o|o olo(o|0o|O o
786 .
30 149 | Twist | 4 D1,0~3,0 o|ojo|o|o oo olo|o
786 )
10 151 Twist | 4 D1,0~3,0 olo|jo|ofo oo olo|o
\
'_)ﬁ 925 |158| Xcrom | 2 | D3,0~12,0 olo
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Uso / Use | Materiale Lavorabile / Material Applications
2 % Hardened Steels -
. . Gamma |5 2|2|%|2 2|38 o| |of B
Immagine Riv. glelg|g|E HHEHEH P
Picture ltem |Pag. Coating z Range |2/3|<|8 Slglglglels5 5|58 5|2
e HEEHEHEHEEHEHE R
1 &
SQUARE TYPE
\
;’-—? 403 |49 | Twist | 2 | D05~20 olo|o|0O olo|o|o|o|O|O
\
gﬁ 405 | 51 Twist 4 D1,0~3,0 o|o|lo|O o|lo|lo|o|lo|Oo|O
\
Pﬁ 422 |56 | Sprint | 2 | D20~50 o|lo|o o|lo|o|o o)
\ v
ﬂ 423 | 57 | Sprint | 3 | D20~50 ololo ololo|o o
[
ﬂ 424 |58 | Sprint | 4 | D20~50 olo|o olo|o|o o
— s | 241 |62 | Sprint |3/4| D60~200 ololo olo olo
“ 442 |63 | Sprint | 2 | D3,0~200 o|ojo|o olo|o|o|o
\
ﬂ 443 | 64 | Sprint | 3 | D3,0~20,0 olo|o|o olo|olo|o
‘ _
ﬂ 444 | 65| Sprint | 4 | D3,0~200 o|ojo|o olo|o|o|o
sl | 447 |63 | Sprint | 46| D30~200 olololo| | |o]o
|
gﬁ 452 |69 | Sprint | 2 | D3,0~200 olo|o|o olo|o|o|o
BS54 | 73| ™ | 4| D40~160 olololo| | |ofo olo
! Plus
m 468 |75 | 12| 4 | pa0~200 o|o|o|o o|o ole|o
Plus
I
ﬂ 469 | 77 | Sprint | 4 | D40~200 olo|olo olo ololo
\ ]
e 547 | 97 | Talent |4/6| D3,0~200 olololo| |o o
\ _
m 548 | 98 | Talent |4/6| D3,0~200 olo|o|o| |o o
\
Pﬁ 673 | 110 | Diamant [2/4/6) D 0,5~ 8,0 o
‘F'———ﬂ 703 |122| Marvel | 2 | D04~25 olo|o|o olo|o|o|O
\
g——e 705 124 | Marvel | 4 D1,0~3,0 o/jojo|o o|jo|lo|0O|0O
\ _
Q 713 [129| Marvel | 2 | D1,0~20 o/ojo|o olo|o|o| |O
[
#-’iﬁ' 718 [132| Marvel | 4 | D0,8~3,0 o/o|o|o o|lo| |o|o
[ —
ﬁﬁ 922 |156| Xcrom |2/4| D1,0~20,0 olo
O Raccomandato / Recommended 17

O Consigliato / Suggested
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475 Tools

P H M K N 5 M
0,2 0,1 0,2 017 05 3 50 2 701 O 55HRC O O 116
0,2 0,1 0,2 0,17 1 3 5 2 701 O 55HRC O O 116
0,2 0,1 0,2 017 15 3 50 2 701 O 55HRC O O 116
0,2 0,1 0,2 017 2 3 50 2 701 O 55HRC O O 116
0,3 015 02 027 1 3 50 2 701 O 55HRC O O 116
0,3 015 0,2 027 2 3 50 2 701 O 55HRC O O 116
04 0,2 032 038 05 4 45 2 702 O 65HRC o 12
0,4 0,2 032 038 075 4 45 2 702 O 65HRC o 120
0,4 0,2 032 038 1 4 45 2 702 O 65HRC o 12
04 0,2 0,32 0,38 15 4 45 2 702 O 65HRC o 120
0,4 0,2 04 037 1 3 50 2 701 O 55HRC O O 116
0,4 0,2 04 037 2 4 50 2 781 O 6HRC O O 135
0,4 0,2 04 037 3 3 50 2 701 O 55HRC O O 116
0,4 0,2 04 037 3 4 50 2 781 O 6HRC O O 135
0,4 0,2 0,4 037 4 3 50 2 701 O 55HRC O O 116
0,4 0,2 04 037 4 4 50 2 781 O 6HRC O O 135
0,4 0,2 04 037 5 4 50 2 781 O 6HRC O O 135
0,5 025 04 048 1 4 45 2 702 O 65HRC o 120
0,5 025 04 048 15 4 45 2 702 O 65HRC o 12
0,5 025 04 048 2 4 45 2 702 O 65HRC o 120
05 025 05 046 5 4 50 2 781 O 60HRC O O 135
0,5 025 05 046 6 3 50 2 672 Graphite 107
0,5 0,25 0,5 0,46 6 4 5 2 672 Graphite 107
05 025 05 046 8 3 50 2 672 Graphite 107
05 025 05 046 10 4 50 2 781 O 6HRC O O 135
05 025 05 046 10 4 60 2 672 Graphite 107
0,5 025 05 2 4 45 2 401 O 4HRC O O 46
05 025 05 4 4 45 2 401 O 4HRC O O 46
05 025 05 6 4 45 2 401 O 4#HRC O O 46
0,5 025 05 8 4 45 2 401 O 4HRC O O 46
05 025 08 046 2 3 50 2 701 O 55HRC O O 116
0,5 025 08 046 2 3 50 2 937 CuAl O 159
0,5 025 08 046 4 3 50 2 701 O 55HRC O O 116
0,5 025 08 046 4 3 50 2 937 CuAl O 159
0,5 025 08 046 6 3 50 2 701 O 55HRC O O 116
0,5 025 08 046 6 3 50 2 937 CuAl O 159
05 025 08 046 8 3 50 2 701 O 55HRC O O 116
0,5 025 08 046 8 3 50 2 937 CuAl O 159
0,6 0,3 0,48 0,58 1 4 45 2 702 O 65HRC o 120
06 0,3 048 058 15 4 45 2 702 O 65HRC o 12
0,6 0,3 048 058 2 4 45 2 702 O 65HRC o 12
0,6 0,3 048 058 25 4 45 2 702 O 65HRC o 120
0,6 0,3 0,6 05 3 3 50 2 701 O 5HRC O O 116
0,6 0,3 0,6 056 4 4 60 2 781 O 6HRC O O 135
0,6 0,3 0,6 056 6 3 50 2 701 O 55HRC O O 116
0,6 0,3 0,6 056 6 4 50 2 672 Graphite 107
0,6 0,3 0,6 056 8 3 50 2 701 O 55HRC O O 116
06 0,3 0,6 056 8 4 50 2 672 Graphite 107
0,6 0,3 0,6 05 8 4 60 2 781 O 6HRC O O 135
06 0,3 0,6 056 10 4 60 2 672 Graphite 107
0,6 0,3 0,6 056 12 4 60 2 781 O 6HRC O O 135
0,6 0,3 0,6 058 12 4 50 2 701 O 55HRC O O 116
0,6 0,3 0,6 058 25 4 50 2 701 O 55HRC O O 116
0,6 0,3 0,6 058 35 4 50 2 701 O 55HRC O O 116
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P H M K N § i
0,6 0,3 0,6 2 4 45 2 401 O 4HRC O O 46
06 03 08 4 4 45 2 401 O #HRC O O 46
06 03 06 6 4 45 2 401 O #HRC O O 1
0,6 0,3 0,6 8 4 45 2 401 O 4HRC O O 46
07 035 07 066 8 3 5 2 701 O 5HRC O O 116
08 04 064 078 2 4 45 2 702 O sHRC o 10
0,8 0,4 0,64 0,78 3 4 45 2 702 O 65HRC o 120
0,8 04 0,64 0,78 4 4 45 2 702 O 65HRC o 120
0,8 0,4 0,64 0,78 5 4 45 2 702 O 65HRC o 10
08 04 064 078 6 4 45 2 702 O 6sHRC o 1%
0,8 0,4 0,8 0,76 1,5 4 50 2 701 O 55HRC O O 116
0,8 0,4 0,8 0,76 2 3 50 2 701 O 5HRC O O 116
08 04 08 076 3 4 50 2 701 O 5HRC O O 116
08 04 08 076 4 3 50 2 701 O SHRC O O 116
08 04 08 076 4 4 60 2 781 O 6HC O O 135
08 04 08 076 45 4 50 2 701 O SHRC O O 116
0,8 0,4 0,8 0,76 6 3 50 2 701 O 55HRC O O 116
08 04 08 076 8 3 5 2 701 O sHRC O © 116
08 04 08 076 8 4 60 2 781 O 6HRC O O 135
0,8 0,4 0,8 0,76 12 4 60 2 781 O 60HRC O O 135
08 04 08 076 16 4 60 2 781 ) 135
0,8 0,4 0,8 2 4 45 2 401 O 4HRC O O 46
08 04 08 4 4 45 2 401 O #5RC O O 16
0,8 0,4 0,8 6 4 45 2 401 O 4HRC O O 46
0,8 0,4 0,8 8 4 45 2 401 O 4HRC O O 46
08 04 08 10 4 45 2 401 O #HRC O O 16
0,9 0,45 0,9 0,85 10 4 50 2 701 O 5HRC O O 116
1 0,5 0,8 097 2 4 45 2 702 O 65HRC o 120
1 05 08 097 3 4 45 2 702 O sHRC o 10
1 0,5 0,8 0,97 4 4 45 2 702 O 65HRC o 120
1 0,5 0,8 0,97 5 4 45 2 702 O 65HRC o 120
1 05 08 097 6 4 45 2 702 O 6sHRC o 10
1 05 08 097 8 4 45 2 102 O 65HRC o 1
1 05 08 097 10 4 45 2 702 O sHRC o 12
1 05 08 097 12 4 45 2 702 O 65HRC o 1
1 05 1 095 25 6 50 2 711 O sHRC O O 128
1 05 1 095 3 4 50 2 701 O sHRC O O 116
1 0,5 1 0,95 5 4 50 2 701 O 5HRC O O 116
1 0,5 1 0,95 5 4 50 2 672 Graphite 107
1 0,5 1 0,95 5 6 60 2 " O 55HRC O O 128
1 05 1 095 8 4 50 2 701 O 5RC O O 116
1 0,5 1 0,95 8 4 50 2 672 Graphite 107
1 0,5 1 0,95 10 4 50 2 701 O 55HRC O O 116
1 0,5 1 0,95 10 4 50 2 672 Graphite 107
1 0,5 1 0,95 12 4 50 2 701 O 55HRC O O 116
1 0,5 1 0,95 12 4 50 2 672 Graphite 107
1 05 1 0,95 14 4 50 2 672 Graphite 107
1 0,5 1 0,95 15 4 60 2 701 O 55HRC O O 116
1 0,5 1 0,95 16 4 50 2 672 Graphite 107
1 0,5 1 0,95 18 4 60 2 701 O 55HRC O O 116
1 0,5 1 0,95 18 4 60 2 672 Graphite 107
1 0,5 1 0,95 20 4 70 2 701 O 5%HRC O O 116
1 0,5 1 0,96 6 6 60 2 781 ©O 60HRC © O 135
1 05 1 09 8 6 60 2 781 O 6HRC O © 135
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P H M K N 5 M
1 0,5 1 0,96 10 6 60 2 781 O 60HRC O O 135
1 0,5 1 0,96 15 6 60 2 781 O 6HRC O O 135
1 0,5 1 09 20 6 60 2 781 O 6lRC O O 135
1 0,5 1 096 25 6 7% 2 781 O 6HRC O O 135
1 0,5 1 0,9 30 6 7% 2 781 O 6lRC O O 135
1 0,5 1 2 6 5 2 538 65HRC 91
1 0,5 1 3 4 50 2 401 O #HRC O O 46
1 0,5 1 5 4 50 2 401 O 4HRC O O 46
1 0,5 1 8 4 5 2 401 O 4HRC O O 46
1 0,5 1 10 4 50 2 401 O 4HRC O O 46
1 0,5 1 12 4 50 2 401 O #4HRC O O 46
1 0,5 1 14 4 5 2 401 O 4HRC O O 46
1 0,5 1 16 4 50 2 401 O #HRC O O 46
1 0,5 1 49 6 90 2 518 O 60HRC 84
1 0,5 15 1,6 6 50 2 537 O 60HRC 90
1 0,5 1,6 09 3 4 50 2 937 CuAl O 159
1 0,5 16 09 5 4 50 2 937 cu-Al © 159
1 0,5 1,6 09 8 4 50 2 937 CuAl O 159
1 0,5 1,6 0,95 10 4 50 2 937 CuAl O 159
1 0,5 1,6 0,95 12 4 50 2 937 cu-Al O 159
1 0,5 1,6 0,95 14 4 50 2 937 CuAl O 159
1 0,5 1,6 0,95 16 4 50 2 937 crAl O 159
1 0,5 25 8 6 50 2 533 O 55HRC O o 8
1 0,5 3 3 3 40 2 437 O 45HRC o 60
1,2 0,6 12 , 6 4 50 2 701 O 5HRC O O 116
1,2 0,6 1,2 , 8 4 50 2 701 O 5HRC O O 116
1,2 0,6 1,2 , 12 4 50 2 701 O 5HRC O O 116
1,2 0,6 1,2 6 4 50 2 401 O 4HRC O O 46
1,2 0,6 1,2 8 4 50 2 401 O 4HRC O O 46
1,2 06 1,2 10 4 50 2 401 O 4HRC O O 46
1,2 0,6 12 12 4 50 2 401 O 4HRC O O 46
1,2 0,6 1,2 16 4 50 2 401 O 4HRC O O 46
14 0,7 14 1,35 15 4 60 2 701 O 55HRC O O 116
1,5 0,75 12 1,47 3 4 45 2 702 O 65HRC o 120
1,5 0,75 1,2 147 4 4 45 2 702 O 65HRC o 12
1,5 0,75 1,2 1,47 6 4 45 2 702 O 65HRC o 120
1,5 0,75 1,2 147 8 4 45 2 702 O 65HRC o 120
1,5 0,75 1,2 1,47 10 4 45 2 702 O 65HRC o 120
15 0,75 1,2 1,47 12 4 45 2 702 O 65HRC o 120
1,5 0,75 1,5 145 35 6 50 2 7N O 55HRC O O 128
149 0,75 15 1,45 7 4 5 2 701 O 55HRC O O 116
1,5 0,75 1,5 145 7 4 50 2 672 Graphite 107
1,5 0,75 15 145 7 6 60 2 711 O 5HRC O O 128
1,5 0,75 1,5 1,45 10 4 50 2 701 O 5HRC O O 116
1,5 0,75 1,5 1,45 10 4 50 2 672 Graphite 107
1,5 0,75 1,5 1,45 10 6 60 2 781 O 6HRC O O 135
(5 0,75 15 1,45 12 4 50 2 701 O 55HRc O O 116
1,5 0,75 1,5 1,45 12 4 50 2 672 Graphite 107
1,5 0,75 1,5 1,45 15 4 60 2 701 O 55HR¢ O O 116
1,5 0,75 1,5 1,45 15 4 60 2 672 Graphite 107
1,5 0,75 15 1,45 15 6 60 2 781 O 6HRC O O 135
1,5 0,75 1,5 1,45 18 4 60 2 701 O 5HRC O O 116
1,5 0,75 1,5 1,45 18 4 60 2 672 Graphite 107
1,5 0,75 1,5 145 20 4 60 2 701 O 5HRC O O 116
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P H M K N § i
2 1 2 1,94 16 4 50 2 672 Graphite 107
2 1 2 1,94 16 4 60 2 701 O s5HRC O O 116
2 1 2 1,94 16 6 60 2 781 O 6HRC O O 135
2 1 2 1,94 18 4 50 2 672 Graphite 107
2 1 2 1,94 18 4 60 2 701 O ssHRC O O 116
2 1 2 1,94 20 4 60 2 701 O sHRC O O 116
2 1 2 194 20 4 60 2 672 Graphite 107
2 1 2 1,94 20 6 60 2 781 O 6HRC O O 135
2 1 2 194 22 4 70 2 701 O sHRC O O 116
2 1 2 1,94 25 4 70 2 701 O s5HRC O O 116
2 1 2 1,94 25 4 70 2 672 Graphite 107
2 1 2 1,94 25 6 7% 2 181 O 6HRC O O 135
2 1 2 1,94 30 4 70 2 701 O s5HRC O O 116
2 1 2 1,94 30 6 7% 2 781 O 6HRC O O 135
2 1 2 1,94 89 6 7% 2 781 O 60iRc O O 135
2 1 2 194 40 6 75 2 781 O 6HRC O O 135
2 1 2 1,95 5 6 50 2 " O sHRC O O 128
2 1 2 1,95 10 6 60 2 71 O s5HRC O O 128
2 1 2 3 6 50 2 538 65HRC 91
2 1 2 6 4 50 2 401 O 4HRC O O 46
2 1 2 8 4 50 2 401 O 4s4HRC O O 46
2 1 2 10 4 50 2 401 O 4HRC O O 46
2 1 2 12 4 50 2 401 O 4HRC O O 46
2 1 2 14 4 50 2 401 O #4HRC O O 46
2 1 2 16 4 50 2 401 O #4HRC O O 46
2 1 2 18 4 50 2 401 O 4HRC O O 46
2 1 2 49 6 80 2 518 O 60HRC 84
2 1 3 194 4 4 5 2 937 CuAl O 159
2 1 3 1,94 6 4 50 2 937 cu-Al O 159
2 1 3 1,94 8 4 5 2 937 cuAl O 159
2 1 8 1,94 10 4 50 2 937 CcuAl O 159
2 1 3 1,94 12 4 50 2 937 cuAl O 159
2 1 3 1,94 14 4 50 2 937 cuAl O 159
2 1 3 1,94 16 4 50 2 937 cu-Al O 159
2 1 8 1,94 18 4 50 2 937 cuAl O 159
2 1 3 5 6 50 2 537 O 60HRC 0
2 1 5 5 3 40 2 437 O 45HRC o 60
2 1 5 7 6 50 2 533 O s5HRC O O 86
285 1,25 2,5 24 12 4 5 2 701 O ssHRC O O 116
2,5 1,25 2,5 2,4 25 4 70 2 701 O sHRC O O 116
25 1,25 2,5 10 4 50 2 401 O 4HRC O O 46
2,5 1,25 2,5 16 4 50 2 401 O #4HRC O O 46
8 15 24 2,95 6 4 45 2 702 O 65HRC o 120
3 1,5 2,4 2,95 8 4 45 2 702 O 65HRC O 120
B 1,5 24 2,95 10 4 45 2 702 O 65HRC o 120
3 15 24 2,95 12 4 45 2 702 O 65HRC O 120
B 15 24 2,95 15 4 60 2 702 O 65HRC o 120
3 1,5 24 295 20 4 60 2 702 O 65HRC O 120
3 1,5 8 2,85 10 4 50 2 701 O sHRC O O 116
3 15 3 2,85 12 4 5 2 701 O sHRC O O 116
3 1,5 3 2,85 15 4 60 2 701 O s5sHRC O O 116
3 1,5 3 2,85 20 4 70 2 701 O s5HRC O O 116
3 15 3 285 25 4 70 2 701 O sHRC O O 116
3 1,5 3 2,85 30 4 70 2 701 O s5HRC O O 116
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B 1,5 B 285 35 4 80 2 701 O sHRC O O 107
3 5 3 29 15 4 60 2 672 Graphite 116
3 . 3 2,9 15 6 60 2 781 O sHRC O O 135
3 , 3 2,9 20 4 60 2 672 Graphite 107
3 ; 3 2,9 20 6 60 2 781 O 6HRc O O 116
3 , 3 29 25 6 60 2 781 O 6HRC O O 116
3 I 3 29 30 4 70 2 672 Graphite 107
3 , 3 2,9 30 6 75 2 7181 O 6HRC O O 135
3 X 3 2,9 85 6 7% 2 781 O 6sHRC O O 116
3 , 3 2,9 40 6 75 2 781 O 6HRC O O 116
3 X 3 2,9 45 6 7% 2 181 O sHRC O O 107
3 , 3 4 6 70 2 538 65HRC 135
3 . 3 6,5 6 40 2 532 O 60HRC O O 116
3 , 3 8 6 40 2 536 O 60HRC 135
3 . B 8 6 50 2 401 O 4HRC O O 135
3 , 3 10 6 50 2 401 O 4HRC O O 135
3 X 3 12 6 50 2 401 O 4HRC O O 128
3 , 3 16 6 60 2 401 O 4HRC O O 128
3 X 3 20 6 60 2 401 O 4HRC O O 91
3 , 3 39 6 80 2 518 O 60HRC 46
3 r 45 285 6 4 50 2 937 CuAl O 46
3 1,5 45 2,85 10 4 5 2 937 cuAl O 46
3 1,5 45 2,85 12 4 50 2 937 CuAl O 46
3 15 45 2,85 16 4 5 2 937 CuAl O 46
3 1,5 45 2,9 19 6 70 4 535 O 60HRC O O 4
3 1,5 45 7 6 70 2 537 O 60HRC 46
B 1,5 55 285 20 4 60 2 937 cuA O 84
3 1,5 7 3 40 2 437 O 45HRC o 159
3 1,5 7 3 70 2 438 O 45HRC o 159
3 15 8 1,5 6 70 2 533 O s5HRC O O 159
4 2 4 5 6 70 2 538 65HRC 159
4 2 4 75 6 40 2 532 O 60HRC O O 159
4 2 4 9 6 40 2 536 O 60HRC 159
4 2 4 51 8 100 2 518 O 60HRC 159
4 2 45 3,8 20 6 70 2 701 O s5sHRC O O 159
4 2 45 38 25 6 70 2 701 O sHRC O O 20
4 2 45 3,8 30 6 80 2 701 O s55HRC O O 60
4 2 45 38 35 6 80 2 701 O sHRC O O 86
4 2 45 38 40 6 90 2 701 O sHRC O O 116
4 2 45 38 45 6 90 2 701 O s5HRC O O 116
4 2 45 38 50 6 100 2 701 O sHRC O O 46
4 2 6 39 12 6 70 4 535 O 60HRC O O 46
4 2 6 10 6 70 2 537 O 60HRC 120
4 2 7 4 50 2 672 Graphite 120
4 2 8 11,5 6 70 2 533 O s5HRC O o 120
4 2 8 4 50 2 437 O 45HRC o 120
4 2 8 4 70 2 438 O 45HRC o 120
4 2 8 4 70 2 937 cuAl O 120
4 2 9 4 100 3 693 Graphite 116
4 2 12 3,9 25 4 60 2 672 Graphite 116
4 2 12 39 37 4 70 2 672 Graphite 116
5 2,5 5 48 25 6 70 2 701 O sHRC O O 116
B 25 5 48 30 6 80 2 701 O sHRC O O 116
5 2,5 5 48 35 6 80 2 701 O sHRC O O 116
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8 2,5 5) 6 6 70 2 538 65HRC 91
5 2,5 5 8,5 6 40 2 532 O 60HRC O O 8
5 2,5 5 12 6 40 2 536 O 60HRC 89
5 2,5 5 42 8 100 2 518 O 60HRC 84
B 2,5 7 5 50 2 672 Graphite 107
5 2,5 75 48 30 6 70 4 535 O 60HRC O O 88
B 2,5 75 12 6 70 2 537 O 60HRC 0
5 2,5 10 13,5 6 70 2 533 O sHRC O O 86
8 2,5 10 5 50 2 437 O 45HRC o 60
5 2,5 10 5 80 2 438 O 45HRC o 61
8 2,5 10 5 80 2 937 cuAl O 159
5 2,5 1 5 100 3 693 Graphite 112
5 2,5 15 49 30 5 70 2 672 Graphite 107
5 2,5 15 49 37 5 70 2 672 Graphite 107
6 B 6 58 30 6 80 2 701 O ssHRC O O 116
6 3 6 58 50 6 100 2 701 O sHRC O O 116
6 B 6 54 10 100 2 518 O 60HRC 84
6 3 6 6 40 2 532 O 60HRC O O 8
6 3 6 6 40 2 536 O 60HRC 89
6 3 6 6 80 2 538 65HRC 91
6 3 9 58 18 6 80 4 535 O 60HRC O O 88
6 3 9 6 80 4 535 O 60HRC O O 88
6 8 9 6 80 2 537 O 60HRC 0
6 3 9 6 80 4 534 O 60HRC 87
6 3 10 6 60 2 437 O 45HRC o 60
6 3 10 6 60 2 672 Graphite 107
6 8 10 6 60 4 434 O 45HRC o 59
6 3 10 6 90 2 438 O 45HRC o 61
6 3 12 6 80 2 533 O sHRC O O 86
6 3 12 6 90 2 937 CuAl O 159
6 3 15 6 150 3 693 Graphite 112
6 3 18 5,9 40 6 100 2 672 Graphite 107
6 B 18 59 57 6 100 2 672 Graphite 107
8 4 8 56 12 100 2 518 O 60HRC 84
8 4 8 8 60 2 532 O 60HRC O O 8
8 4 8 8 60 2 536 O 60HRC 89
8 4 8 8 100 2 538 65HRC 91
8 4 10 8 60 2 672 Graphite 107
8 4 12 7,7 24 8 100 4 535 O 60HRC O O 88
8 4 12 8 100 4 535 O 60HRC O O 88
8 4 12 8 100 2 537 O 60HRC 0
8 4 12 8 100 4 534 O 60HRC 87
8 4 14 8 100 2 533 O s5HRC O O 86
8 4 16 8 75 2 437 O 45HRC o 60
8 4 16 8 75 4 434 O 45HRC o 59
8 4 16 8 100 2 438 O 45HRC o 61
8 4 16 8 100 2 937 cuAl O 159
8 4 20 7.9 40 8 100 2 672 Graphite 107
8 4 20 79 57 8 100 2 672 Graphite 107
8 4 20 8 150 3 693 Graphite 12
10 5 10 59 14 125 2 518 O 60HRC 84
10 5 10 10 60 2 532 O 60HRC O O 8
10 5 10 10 60 2 536 O 60HRC 89
10 5 10 10 100 2 538 65HRC 91
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P H M K N 5 it
0,2 0,05 0,15 0,18 0,5 4 50 2 715 O sHRC O O 130
0,2 0,05 0,15 0,18 1 4 50 2 715 O sHRC O O 130
0,3 0,05 0,25 0,27 1 4 50 2 715 O s55HRc O O 130
0,3 0,05 0,25 0,27 2 4 50 2 715 O sHRC O O 130
04 0,1 0,3 0,37 2 4 5 2 715 O s55HRC O O 130
0,4 0,1 0,3 0,37 2 4 50 2 785 O 6HRC O O 141
04 0,1 0,3 0,37 8 4 50 2 785 O e6HRC O O 141
04 0,1 0,3 037 4 4 50 2 715 O sHRC O O 130
0,4 0,1 0,3 037 4 4 50 2 785 O 6HRC O O 141
04 0,1 0,3 0,37 5 4 50 2 785 O 6HRC O O 141
0,5 0,05 0,6 1 4 45 2 415 O 4HRC O O 53
0,5 0,05 0,6 2 4 45 2 415 O 4HRC O O 53
0,5 0,05 0,6 8 4 45 2 45 O 4HRC O O 58
0,5 0,05 0,6 4 4 45 2 415 O 4HRC O O 53
0,5 0,05 0,6 5 4 45 2 415 O #HRC O O 53
0,5 0,05 0,6 6 4 45 2 415 O 4HRC O O 53
0,5 0,05 15 0,46 ap 4 50 2 652 Graphite 104
0,5 0,05 15 0,46 6 4 50 2 652 Graphite 104
0,5 0,05 15 0,46 8 4 50 2 652 Graphite 104
0,5 0,1 0,4 0,46 5 4 50 2 785 O e6HRC O O 141
0,5 0,1 04 0,46 8 4 50 2 785 O 6HRc O O 141
0,5 0,1 0,4 0,46 10 4 50 2 785 O 6HRC O O 141
0,5 0,1 0,5 0,46 3 4 50 2 715 O sHRC O O 130
0,5 0,1 0,5 046 4 4 50 2 715 O sHRC O O 130
0,5 0,1 0,5 0,46 6 4 5 2 715 O ssHRc O O 130
0,5 0,1 0,6 1 4 45 2 415 O 4HRC O O 53
0,5 0,1 0,6 2 4 45 2 415 O 4HRC O O 53
0,5 0,1 0,6 3 4 45 2 415 O #4HRC O O 53
0,5 0,1 0,6 4 4 45 2 415 O 4HRC O O 53
0,5 0,1 0,6 5 4 45 2 415 O 4HRC O O 53
0,5 0,1 0,6 6 4 45 2 415 O #4HRC O O 53
0,6 0,05 0,7 2 4 45 2 415 O 4HRC O O 53
0,6 0,05 0,7 4 4 45 2 415 O #HRCc O O 53
0,6 0,05 0,7 6 4 45 2 415 O 4HRC O O 53
0,6 0,05 0,7 8 4 45 2 415 O 4HRC O O 53
0,6 0,1 0,5 0,56 5 4 60 2 785 O 6HRC O O 141
0,6 0,1 0,5 0,56 10 4 60 2 785 O 6HRC O O 141
0,6 0,1 0,5 0,56 15 4 60 2 785 O 6HRC O O 141
0,6 0,1 0,6 056 4 4 50 2 715 O sHRC O O 130
0,6 0,1 0,6 0,56 6 4 50 2 715 O sHRC O O 130
0,6 0,1 0,7 2 4 45 2 415 O #4HRC O O 53
0,6 0,1 0,7 4 4 45 2 415 O 4HRC O O 53
0,6 0,1 0,7 6 4 45 2 415 O #4sHRc O O 53
0,6 0,1 0,7 8 4 45 2 415 O #4HRC O O 53
0,8 0,1 1 2 4 45 2 415 O 4HRC O O 53
0,8 0,1 1 4 4 45 2 415 O 4HRC O O 53
0,8 0,1 1 6 4 45 2 415 O #4sHRC O O 53
0,8 0,1 1 8 4 45 2 415 O 4HRC O O 53
0,8 0,2 0,6 0,76 5 4 60 2 785 O e6HRC O O 141
0,8 0,2 0,6 0,76 10 4 60 2 785 O 6HRC O O 141
0,8 0,2 0,6 0,76 15 4 60 2 785 O 6HRC O O 141
0,8 0,2 0,8 0,76 4 4 50 2 715 O sHRC O O 130
0,8 0,2 0,8 0,76 6 4 50 2 715 O sHRC O O 130
0,8 0,2 1 2 4 45 2 415 O 4HRC O O 53
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P H M K N S
1 0,2 1,2 10 4 50 2 415 O 4HRc O O 53
1 0,2 12 12 4 50 2 415 O #4HRC O O 53
1 0,2 1,2 16 4 50 2 415 O #H4RC O O 53
1 0,2 2 4 60 2 455 O 4HRC O O 70
1 0,2 2,5 4 45 4 445 O #HRC O O 66
1 0,25 04 0,9 3 6 50 4 505 O 65HRC 80
1 0,3 2 4 60 2 455 O 4HRC O O 70
1,2 0,1 15 4 4 45 2 415 O 4HRC O O 53
1,2 0,1 15 6 4 45 2 45 O 4HRC O O 53
12 0,1 15 8 4 45 2 415 O 4HRC O O 53
1,2 0,1 15 10 4 50 2 415 O #4HRC O O 53
1,2 0,1 15 12 4 5 2 415 O 4HRC O O 53
1,2 0,1 1,5 16 4 50 2 415 O 4HRC O O 53
15 0,05 1,3 1,43 6 4 50 4 544 O 65HRC o R
1149 0,05 1,3 1,43 12 4 50 4 544 O 65HRC o ®2
15 0,05 3 1,45 6 4 50 4 652 Graphite 104
i85 0,05 3 1,45 8 4 50 4 652 Graphite 104
1,5 0,05 3 1,45 10 4 50 4 652 Graphite 104
1,5 0,05 3 1,45 12 4 50 4 652 Graphite 104
15 0,1 1,3 1,43 6 4 50 4 544 O 65HRC o ®
15 0,1 1,3 1,43 8 6 50 4 506 65HRC o 81
15 0,1 1,3 1,43 12 4 50 4 544 O 65HRC o R
15 0,1 2,3 1,45 38 6 50 2 725 O ssHRC O O 134
15 0,1 2,3 1,45 7 6 60 2 725 O sHRC O O 134
(i85 0,1 3 4 60 2 455 O #4HRC O O 70
15 0,1 4 4 45 4 445 O 4HRC O O 66
1,5 0,15 1,3 1,43 6 4 50 4 545 O 60HRC 9%
15 0,15 1,3 1,43 12 4 50 4 546 O 60HRC 9%
1,5 0,2 13 1,45 10 6 60 4 785 O 6HRC O O 141
1,5 0,2 1,3 1,45 15 6 60 4 785 O 6HRC O O 141
15 0,2 1,8 145 20 6 60 4 785 O 6HRC O O 141
1,5 0,2 1,3 1,45 25 6 75 4 785 O 6HRC O O 141
i35 0,2 1,3 1,45 30 6 75 4 785 O 60iRc O O 141
1,5 0,2 13 1,45 35 6 75 4 785 O 6HRC O O 141
(i85 0,2 15 1,45 8 4 5 2 715 O sHRC O O 130
1,5 0,2 15 1,45 12 4 60 2 715 O s5HRC O O 130
1,5 0,2 1,5 1,45 15 4 60 2 715 O s5HRC O O 130
15 0,2 15 1,45 20 4 60 2 715 O sHRC O O 130
15 0,2 1,8 4 4 45 2 415 O 4s4HRC O O 53
15 0,2 18 6 4 45 2 415 O 4HRC O O 53
(5 0,2 1,8 8 4 45 2 415 O 4HRC O O 53
15 0,2 18 10 4 50 2 415 O #4HRC O O 53
i85 0,2 1.8 12 4 5 2 415 O 4HRC O O 53
1,5 0,2 18 16 4 50 2 415 O 4HRC O O 53
1,5 0,2 3 4 60 2 455 O 4HRc O O 70
1,5 0,3 1,5 1,45 5 6 50 4 706 O sHRC O O 126
13 0,3 15 1,45 10 6 50 4 706 O s5sHRC O O 126
15 0,3 15 1,45 10 6 60 4 786 O 6HRC O O 149
15 0,3 1,5 1,45 15 6 60 4 706 O ssHRC O O 126
15 0,3 15 1,45 15 6 60 4 786 O 6HRC O O 149
143 0,3 15 145 20 6 60 4 786 O 6sHRC O O 149
1,5 0,3 15 1,45 20 6 60 4 706 O s5HRC O O 126
i85 0,3 15 145 25 6 75 4 786 O 6sHRC O O 149
1,5 0,3 1,5 1,45 30 6 75 4 786 O 6HRC O O 149
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1,5 0,3 1,5 1,45 35 6 75 4 786 O sHRC O O 149
15 0,3 3 4 60 2 455 O 4HRC O O 70
1,5 0,5 1,3 143 6 4 50 4 545 O 60HRC %
15 0,5 3 4 60 2 455 O 4HRC O O 70
155 0,5 4 4 45 4 445 O 4sHRC O O 66
15 0,5 4 4 45 4 445 O #4HRC O O 66
2 0,1 1,6 1,92 8 4 50 4 544 O 65HRC o R
2 0,1 1,6 1,92 16 4 50 4 544 O 65HRC o R
2 0,1 2,5 6 4 45 2 415 O 4HRC O O 53
2 0,1 2,5 8 4 45 2 415 O 4HRC O O 53
2 0,1 2,5 10 4 50 2 415 O #HRC O O 53
2 0,1 2,5 12 4 5 2 415 O 4HRC O O 53
2 0,1 2,5 16 4 50 2 415 O 4HRC O O 53
2 0,1 3 1,94 10 4 50 4 652 Graphite 104
2 0,1 3 1,94 12 4 50 4 652 Graphite 104
2 0,1 3 1,94 14 4 50 4 652 Graphite 104
2 0,1 8 1,94 16 4 50 4 652 Graphite 104
2 0,1 3 1,95 5 6 50 2 725 O s5HRC O O 134
2 0,1 3 1,95 10 6 60 2 725 O s5HRC O O 134
2 0,1 4 4 60 2 455 O 4HRC O O 70
2 0,1 6 4 45 4 445 O #4HRC O O 66
2 0,15 10 4 50 3 653 Graphite 106
2 0,2 1,6 19 8 4 50 4 545 O 60HRC %
2 0,2 1,6 1,9 10 6 50 4 506 65HRC o 81
2 0,2 1,6 1,9 16 4 50 4 546 O 60HRC 9%
2 0,2 1,6 1,92 8 4 50 4 544 O 65HRC o R
2 0,2 1,6 1,92 16 4 50 4 544 O 65HRC o R
2 0,2 1,6 1,94 15 6 60 4 785 O 6HRC O O 141
2 0,2 1,6 194 20 6 60 4 785 O 6HRC O O 141
2 0,2 16 1,94 25 6 7% 4 785 O 6HRC O O 141
2 0,2 1,6 1,94 30 6 75 4 785 O 6HRC O O 141
2 0,2 1,6 1,94 35 6 75 4 785 O 6HRC O O 141
2 0,2 2 1,94 8 4 50 2 715 O s51RC O O 130
2 0,2 2 1,94 12 4 60 2 715 O s5HRC O O 130
2 0,2 2 1,94 16 4 60 2 715 O sHRC O O 130
2 0,2 2 1,94 20 4 60 2 715 O s5HRC O O 130
2 0,2 4 4 60 2 455 O #4HRC O O 70
2 0,2 6 4 45 4 445 O 4HRC O O 66
2 0,3 4 4 60 2 455 O 4sHRC O O 70
2 0,5 0,8 18 5 6 50 4 505 O 65HRC 80
2 0,5 0,8 19 6 6 50 4 509 O 60HRC o 82
2 0,5 1,6 1,9 8 4 50 4 545 O 60HRC %
2 0,5 1,6 1,92 8 4 50 4 544 O 65HRC o R
2 0,5 1,6 1,92 16 4 50 4 544 O 65HRC o R
2 0,5 1,6 1,94 15 6 60 4 785 O sHRC O O 141
2 0,5 1,6 1,94 20 6 60 4 785 O 6HRC O O 141
2 0,5 1,6 194 25 6 75 4 785 O 6HRC O O 141
2 0,5 1,6 1,94 30 6 7% 4 785 O sHRC O O 141
2 0,5 1,6 1,94 35 6 75 4 785 O 6HRC O O 141
2 0,5 2 1,94 8 4 50 2 715 O s5HRC O O 130
2 0,5 2 1,94 10 6 60 4 706 O sHRC O O 126
2 0,5 2 1,94 12 4 60 2 715 O s5HRC O O 130
2 0,5 2 1,94 15 6 60 4 706 O sHRC O O 126
2 0,5 2 1,94 16 4 60 2 715 O s5sHRC O O 130
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2 0,5 2 194 20 4 60 2 715 O s5HRc O O 130
2 0,5 2 1,94 20 6 60 4 706 O s5HRC O O 126
2 0,5 2 1,94 25 6 75 4 706 O s5sHRC O O 126
2 0,5 2 1,94 30 6 75 4 706 O sHRC O O 126
2 0,5 2 1,95 10 6 60 4 786 O 6HRC O O 149
2 0,5 2 1,95 15 6 60 4 786 O 6HRC O O 149
2 0,5 2 19 20 6 60 4 786 O 6HRC O O 149
2 0,5 2 1,95 25 6 75 4 786 O 6HRC O O 149
2 0,5 2 1,95 30 6 7% 4 786 O 6HRC O O 149
2 0,5 2 1,95 35 6 75 4 786 O 6HRC O O 149
2 0,5 2 195 40 6 75 4 786 O 6HRC O O 149
2 0,5 2,5 6 4 45 2 45 O 4HRC O O 53
2 0,5 2,5 8 4 45 2 415 O 4s4HRC O O 53
2 0,5 2,5 10 4 50 2 415 O 4HRC O O 53
2 0,5 2,5 12 4 50 2 415 O 4HRC O O 53
2 0,5 2,5 16 4 50 2 415 O 4HRC O O 53
2 0,5 3 1,94 10 4 50 4 652 Graphite 104
2 0,5 3 1,94 12 4 50 4 652 Graphite 104
2 0,5 3 1,94 14 4 50 4 652 Graphite 104
2 0,5 3 1,94 16 4 50 4 652 Graphite 104
2 0,5 4 4 60 2 455 O 4s4HRC O O 70
2 0,5 6 4 45 4 445 O 4HRC O O 66
2,5 0,1 5 4 60 2 455 O 4#s4HRC O O 70
2,5 0,2 18 2,4 12 6 50 4 506 65HRC o 81
25 0,2 2,5 24 20 4 60 2 715 O sHRC O O 130
2,5 0,2 5 4 60 2 455 O 4HRC O O 70
25 0,3 5 4 60 2 455 O 4HRC O O 70
2,5 0,5 2,5 24 20 4 60 2 715 O s5HRC O O 130
25 0,5 5 4 60 2 455 O #4HRC O O 70
3 0,1 2 2,86 8 6 60 4 544 O 65HRC o ®
3 0,1 2 2,86 12 6 60 4 544 O 65HRC o R
3 0,1 2 2,86 16 6 60 4 544 O 65HRC o »
B 0,1 5 2,85 15 4 60 4 652 Graphite 104
3 0,1 5 2,85 20 4 60 4 652 Graphite 104
3 0,15 15 4 60 3 653 Graphite 106
3 0,2 2 2,85 12 4 50 4 545 O 60HRC %
B 0,2 2 2,85 15 6 60 4 506 65HRC o 81
3 0,2 2 2,85 15 6 60 4 785 O 6HRC O O 141
8 0,2 2 285 20 4 60 4 546 O 60HRC %
3 0,2 2 2,85 20 6 60 4 785 O 6HRC O O 141
g 0,2 2 285 25 6 60 4 785 O sHRc O O 141
3 0,2 2 2,85 30 6 75 4 785 O 6HRC O O 141
8 0,2 2 2,85 35 6 75 4 785 O 6sHRC O O 141
3 0,2 2 285 40 6 75 4 785 O 6HRC O O 141
B 0,2 2 285 45 6 75 4 785 O sHRC O O 141
3 0,2 2 2,86 8 6 60 4 544 O 65HRC o ®
B 0,2 2 2,86 12 6 60 4 544 O 65HRC o »2
3 0,2 2 2,86 16 6 60 4 544 O 65HRC o R
3 0,2 8 2,85 8 6 60 2 715 O ssHRC O O 130
3 0,2 3 2,85 12 6 60 2 715 O sHRC O O 130
B 0,2 8 2,85 16 6 70 2 715 O sHRC O O 130
3 0,2 3 2,85 20 6 70 2 715 O s5HRC O O 130
3 0,2 3 2,85 30 6 80 2 715 O sHRC O O 130
3 0,2 6 3 50 2 925 Cu-Al 158
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8 0,2 8 6 60 2 455 O 4s4HRC O O 70
3 0,2 8 6 60 4 445 O 4HRC O O 66
3 0,5 2 2,85 12 4 50 4 545 O 60HRC %
3 0,5 2 2,85 15 6 60 4 785 O 6HRC O O 141
B 0,5 2 2,85 20 4 60 4 546 O 60HRC 9%
3 0,5 2 2,85 20 6 60 4 785 O 6HRC O O 141
3 0,5 2 2,85 25 6 60 4 785 O 6HRC O O 141
3 0,5 2 2,85 30 6 7% 4 785 O 6HRC O O 141
3 0,5 2 285 35 6 75 4 785 O sHRC O O 141
3 0,5 2 2,85 40 6 75 4 785 O 6HRC O O 141
3 0,5 2 2,85 45 6 7% 4 785 O 60HRc O O 141
3 0,5 2 2,86 8 6 60 4 544 O 65HRC o R
3 0,5 2 2,86 12 6 60 4 544 O 65HRC o R
3 0,5 2 2,86 16 6 60 4 544 O 65HRC o R
3 0,5 8 2,85 8 6 60 2 715 O s551RC O O 130
3 0,5 3 2,85 12 6 60 2 715 O s55HRC O O 130
8 0,5 3 2,85 16 6 70 2 715 O s554RC O O 130
3 0,5 3 2,85 20 6 70 2 715 O sHRC O O 130
8 0,5 3 2,85 30 6 80 2 715 O s55HRc O O 130
3 0,5 35 2,85 20 6 60 4 555 60HRC 9
3 0,5 5 2,85 15 4 60 4 652 Graphite 104
3 0,5 5 2,85 20 4 60 4 652 Graphite 104
3 0,5 6 3 50 2 925 Cu-Al 158
3 0,5 8 6 60 2 455 O 4HRC O O 70
8 0,5 8 6 60 4 445 O 4s4HRC O O 66
3 0,75 12 2,7 7,5 6 50 4 505 O 65HRC 80
) 0,75 1,2 2,8 8 6 5 5 509 O 60HRC o 82
3 0,8 3 2,85 10 6 60 4 706 O sHRC O O 126
8 0,8 3 2,85 15 6 60 4 786 O 60HRc O O 149
3 0,8 3 2,85 20 6 60 4 786 O 6HRC O O 149
3 0,8 B 2,85 20 6 60 4 706 O s55HRC O O 126
3 0,8 3 2,85 25 6 60 4 786 O 6HRC O O 149
B 0,8 3 2,85 30 6 75 4 786 O 60iRc O O 149
3 0,8 3 2,85 30 6 7% 4 706 O s55HRC O O 126
B 0,8 3 2,85 5 6 75 4 786 O 6HRC O O 149
3 0,8 3 2,85 40 6 75 4 786 O 6HRC O O 149
3 0,8 3 2,85 40 6 7% 4 706 O s55HRc O O 126
3 0,8 3 2,85 45 6 75 4 786 O 6HRC O O 149
4 0,1 2,5 38 12 6 60 4 544 O 65HRC o »
4 0,1 2,5 38 16 6 60 4 544 O 65HRC o R
4 0,1 2,5 3,8 20 6 60 4 544 O 65HRC o R
4 0,2 2,5 3,7 15 6 60 4 545 O 60HRC %
4 0,2 2,5 3,7 28 6 70 4 546 O 60HRC %
4 0,2 2,5 38 12 6 60 4 544 O 65HRC o R
4 0,2 2,5 3,8 16 6 60 4 544 O 65HRC o R
4 0,2 2,5 3,8 20 6 60 4 544 O 65HRC o R
4 0,2 6 3,85 16 6 60 4 652 Graphite 104
4 0,2 8 4 5 2 925 Cu-Al 158
4 0,2 1 6 60 2 455 O 4s4HRC O O 70
4 0,2 1 6 70 4 445 O 4HRC O O 66
4 0,2 20 4 60 3 653 Graphite 106
4 0,5 1,3 3,7 15 6 60 4 456 O 4sHRC O o n
4 0,5 2,5 3,7 15 6 60 4 545 O 60HRC %
4 0,5 2,5 3,7 18 6 60 4 506 65HRC o 81
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P H M K N S
4 0,5 2,5 37 28 6 70 4 546 O 60HRC 9%
4 0,5 2,5 38 12 6 60 4 544 O 65HRC o R
4 0,5 2,5 38 16 6 60 4 544 O 65HRC o 9
4 0,5 2,5 38 20 6 60 4 544 O 65HRC o ®
4 0,5 5 3,85 25 6 70 4 555 60HRC 9
4 0,5 6 3,85 16 6 60 4 652 Graphite 104
4 0,5 6 385 25 6 60 4 652 Graphite 104
4 0,5 8 39 20 6 60 4 468 O 4HRC O O 75
4 0,5 8 4 50 2 925 Cu-Al 158
4 0,5 8 6 60 4 468 O 45HRC O o 75
4 0,5 1 6 60 2 455 O 4HRC O O 70
4 0,5 1 6 60 4 464 O 4HRC O o 7
4 0,5 1 6 70 4 445 O 4HRC O O 66
4 1 1,6 3,6 10 6 60 4 505 O 65HRC 80
4 1 1,6 3,7 10 6 5 5 509 O 60HRC o 82
4 1 2,5 37 15 6 60 4 545 O 60HRC %
4 1 1 6 60 2 455 O 4HRC O O 70
4 1 1 6 70 4 445 O 4HRC O O 66
5 0,2 2,5 46 18 6 60 4 545 O 60HRC 9%
5 0,2 10 5 60 2 925 Cu-Al 158
5 0,2 13 6 60 2 455 O 4s4HRC O O 70
5 0,2 13 6 70 4 445 O 4HRC O O 66
B 0,3 25 5 70 3 653 Graphite 106
5 0,5 1,3 46 18 6 60 4 456 O 45HRC O o 7
8 0,5 2,5 46 18 6 60 4 545 O 60HRC %
5 0,5 2,5 46 20 6 60 4 506 65HRC o 81
5 0,5 2,5 46 30 6 80 4 546 O 60HRC %
5 0,5 2,7 48 16 6 60 4 544 O 65HRC o 92
5 0,5 55 438 30 6 80 4 555 60HRC 99
5 0,5 8 4,85 20 5 70 4 652 Graphite 104
5 0,5 8 4,85 35 5 70 4 652 Graphite 104
5 0,5 10 5 60 2 925 Cu-Al 158
5 0,5 13 6 60 2 455 O #4HRC O O 70
5 0,5 13 6 70 4 445 O 4HRC O O 66
8 1 2,5 46 18 6 60 4 545 O 60HRC %
5 1 2,5 46 30 6 80 4 546 O 60HRC %
3 1 13 6 60 2 455 O 4HRC O O 70
5 1 13 6 70 4 445 O 4HRC O O 66
5 1,2 2 45 12,5 6 60 4 505 O 65HRC 80
5 1,2 2 46 12 6 50 5 509 O 60HRC o 82
6 0,2 3 615) 22 6 60 4 545 O 60HRC %
6 0,2 13 6 60 2 455 O 4HRC O O 70
6 0,2 13 6 80 4 445 O 4HRC O O 66
6 0,3 13 58 20 6 60 6 652 Graphite 104
6 0,3 30 6 100 3 653 Graphite 106
6 0,5 1,5 55 22 6 60 4 456 O 4HRC O o 7
6 0,5 8 515 22 6 60 4 545 O 60HRC %
6 0,5 3 55 22 6 60 6 506 65HRC o 81
6 0,5 3 55 40 6 80 4 546 O 60HRC 9%
6 0,5 3 58 20 6 60 4 544 O 65HRC o 9
6 0,5 7 58 40 6 80 6 555 60HRC 9
6 0,5 9,5 55 40 6 80 2 515 O 60HRC 83
6 0,5 12 58 23 6 60 4 468 O 4sHRC O o 75
6 0,5 12 6 60 4 468 O 4HRC O o 75
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6 0,5 13 58 30 6 60 6 652 Graphite 104
6 0,5 13 58 40 6 60 6 652 Graphite 104
6 0,5 13 58 50 6 60 6 652 Graphite 104
6 0,5 13 58 60 6 60 6 652 Graphite 104
6 0,5 13 6 60 2 455 O 4sHRC O O 70
6 0,5 13 6 60 4 464 O 4HRC O o n
6 0,5 13 6 80 4 445 O 4HRC O O 66
6 0,5 15 6 60 2 925 Cu-Al 158
6 1 3 o15) 22 6 60 4 545 O 60HRC %
6 1 3 55 22 6 60 6 506 65HRC o 81
6 1 3 515 40 6 80 4 546 O 60HRC %
6 1 9,5 55 40 6 80 2 515 O 60HRC 83
6 1 13 6 60 2 455 O 4sHRC O O 70
6 1 13 6 80 4 445 O 4HRC O O 66
6 1 15 6 60 2 925 Cu-Al 158
6 1 15 6 60 6 557 65HRC o 100
6 1,5 2,5 54 12 6 5 5 509 O 60HRC o 82
6 1,5 2,5 54 12 6 60 4 505 O 65HRC 80
6 1,5 2,5 54 24 6 60 5 509 O 60HRC (o] 82
6 1,5 2,5 54 24 6 70 4 505 O 65HRC 80
6 1,5 7 515 23 6 60 4 465 O 4HRC O o 4
6 15 13 6 60 2 455 O 4HRC O O 70
6 2 13 6 60 2 455 O 4sHRC O O 70
8 0,3 13 78 32 8 75 6 652 Graphite 104
8 0,5 2 75 30 8 75 4 456 O 4sHRC O o N
8 0,5 35 74 30 8 75 4 545 O 60HRC %
8 0,5 35 74 52 8 100 4 546 O 60HRC %
8 0,5 4 74 30 8 75 6 506 65HRC o 81
8 0,5 9 7.8 50 8 100 6 555 60HRC 99
8 0,5 11,5 74 52 8 100 2 515 O 60HRC 83
8 0,5 13 78 30 8 100 4 652 Graphite 104
8 0,5 13 78 40 8 100 4 652 Graphite 104
8 0,5 13 78 50 8 100 4 652 Graphite 104
8 0,5 13 78 60 8 100 4 652 Graphite 104
8 0,5 16 7,7 26 8 60 4 468 O 4HRC O o 75
8 0,5 16 8 60 4 468 O 4HRC O o 75
8 0,5 19 8 75 2 455 O #4HRC O O 70
8 0,5 19 8 75 4 464 O 4HRC O o 73
8 0,5 19 8 90 4 445 O 4sHRC O O 66
8 0,5 20 8 75 2 925 Cu-Al 158
8 05 30 8 100 3 653 Graphite 106
8 1 35 74 30 8 75 4 545 O 60HRC %
8 1 & 74 52 8 100 4 546 O 60HRC 9%
8 1 4 74 30 8 75 6 506 65HRC o 81
8 1 9 78 50 8 100 6 555 60HRC 99
8 1 11,5 74 52 8 100 2 515 O 60HRC 83
8 1 19 8 75 2 455 O 4HRC O O 70
8 1 19 8 90 4 445 O 4HRC O O 66
8 1 20 8 7% 2 925 Cu-Al 158
8 1 20 8 75 6 557 65HRC o 100
8 15 815 74 30 8 75 4 545 O 60HRC 9%
8 1,5 19 8 75 2 455 O 4HRC O O 70
8 15 19 8 900 4 445 O 4HRC O O 66
8 2 35 7,2 16 8 75 4 505 O 65HRC 80
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8 2 35 7.2 16 8 75 5 509 O 60HRC o 82
8 2 3,5 7,2 32 8 100 4 505 O 65HRC 80
8 2 815 72 32 8 100 5 509 O 60HRC o 82
8 2 9 74 32 8 7% 4 465 O 4HRC O o 74
8 2 19 8 75 2 455 O 4s4HRC O O 70
10 0,5 4 9,2 35 10 75 4 545 O 60HRC %
10 0,5 1 9,7 55 10 100 6 555 60HRC 9
10 0,5 135 93 55 10 100 2 515 O 60HRC 83
10 0,5 15 9,8 30 10 100 4 652 Graphite 104
10 0,5 15 9,8 40 10 100 4 652 Graphite 104
10 0,5 15 9,8 50 10 100 4 652 Graphite 104
10 0,5 15 9,8 60 10 100 4 652 Graphite 104
10 0,5 22 9,6 35 10 75 4 468 O 4HRC O o 75
10 0,5 22 10 75 2 455 O 4HRC O O 70
10 0,5 22 10 75 4 464 O 4HRC O o 73
10 0,5 22 10 75 4 468 O 4HRC O o 75
10 0,5 22 10 95 4 445 O 4HRC O O 66
10 0,5 35 10 100 3 653 Graphite 106
10 1 2,5 9,3 35 10 75 4 456 O 4HRC O o 72
10 1 4 9,2 35 10 75 4 545 O 60HRC %
10 1 4 9,2 55 10 100 4 546 O 60HRC 9%
10 1 5 9,2 35 10 80 6 506 65HRC o 81
10 1 1 9,7 55 10 100 6 555 60HRC 9
10 1 13,5 9,3 55 10 100 2 515 O 60HRC 83
10 1 22 9,6 89 10 75 4 468 O 4HRC O o 75
10 1 22 10 75 2 455 O 4HRC O O 70
10 1 22 10 75 4 468 O 4HRC O O 75
10 1 22 10 95 4 445 O 4HRC O O 66
10 1 25 10 75 2 925 Cu-Al 158
10 1,5 4 9,2 35 10 75 4 545 O 60HRC %
10 1,5 135 93 55 10 100 2 515 O 60HRC 83
10 15 22 10 75 2 455 O #4HRC O O 70
10 15 22 10 95 4 445 O #4HRC O O 66
10 1,5 25 10 75 2 925 Cu-Al 158
10 15 25 10 80 6 557 65HRC o 100
10 2 4 9 20 10 80 4 505 O 65HRC 80
10 2 4 9 20 10 80 5 509 O 60HRC o 82
10 2 4 9 40 10 100 4 505 O 65HRC 80
10 2 4 9 40 10 100 5 509 O 60HRC o 82
10 2 4 9,2 35 10 75 4 545 O 60HRC 9%
10 2 22 10 75 2 455 O 4#s4HRC O O 70
10 2 22 10 95 4 445 O #4HRC O O 66
10 2,5 1 9,2 34 10 75 4 465 O 45HRC O o 4
10 3 22 10 75 2 455 O 4HRC O O 70
12 0,5 15,5 11,2 65 12 10 2 515 O 60HRC 83
12 0,5 20 11,8 40 12 100 4 652 Graphite 104
12 0,5 20 11,8 50 12 100 4 652 Graphite 104
12 0,5 20 118 60 12 100 4 652 Graphite 104
12 0,5 26 11,6 39 12 85 4 468 O 4HRC O o 75
12 0,5 26 12 85 2 455 O #4HRC O O 70
12 0,5 26 12 85 4 464 O 45HRC O o 73
12 0,5 26 12 85 4 468 O 45HRC O o 75
12 0,5 40 12 100 3 653 Graphite 106
12 1 2,5 11,2 41 12 85 4 456 O 4HRC O o n
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12 1 4 1 41 12 85 4 545 O 60HRC 9%
12 1 4 11 65 12 10 4 546 O 60HRC %
12 1 6 1 41 12 8 6 506 65HRC o 81
12 1 12 11,6 60 12 110 6 555 60HRC 9
12 1 15,5 11,2 65 12 10 2 515 O 60HRC 83
12 1 26 11,6 39 12 85 4 468 O 4HRC O o 7
12 1 26 12 85 2 455 O 4HRC O O 70
12 1 26 12 85 4 468 O 45HRC O o 75
12 1 26 12 10 4 445 O 4HRC O O 66
12 1 28 12 8 2 925 Cu-Al 158
12 1,5 4 1 41 12 85 4 545 O 60HRC %
12 15 12 11,6 60 12 110 6 555 60HRC 9
12 1,5 15,5 11,2 65 12 10 2 515 O 60HRC 83
12 15 26 12 85 2 455 O 4HRC O O 70
12 15 26 12 10 4 445 O 4HRC O O 66
12 15 28 12 8 2 925 Cu-Al 158
12 15 30 12 100 6 557 65HRC o 100
12 2 4 1 41 12 8 4 545 O 60HRC %
12 2 26 12 85 2 455 O 4HRC O O 70
12 2 26 12 110 4 445 O 4HRC O O 66
12 8 5 1 24 12 8 4 505 O 65HRC 80
12 3 5 1 24 12 8 5 509 O 60HRC o 82
12 3 5 1 48 12100 5 509 O 60HRC o 82
12 3 5 11 48 12 10 4 505 O 65HRC 80
12 8 13 1 39 12 85 4 465 O 4#4HRC O o 74
12 3 26 12 85 2 455 O 4HRC O O 70
16 1 32 155 49 16 95 4 468 O 4sHRC O O 75
16 1 32 16 95 4 464 O 4HRC O o n
16 1 32 16 95 4 468 O 4HRC O o 75
16 15 16 15,5 75 16 140 6 555 60HRC 9
16 2 16 15,5 75 16 140 6 555 60HRC 9
16 2 32 16 95 2 455 O 4HRC O O 70
16 2 40 16 10 6 557 65HRC o 100
16 3 32 16 95 4 468 O 4HRC O o 7
16 815 17 15 45 16 95 4 465 O 4HRC O o 74
20 1 42 19,5 57 20 101 4 468 O 4HRC O o 75
20 1 42 20 101 4 468 O 4HRC O o 75
20 2 38 20 101 2 455 O 4HRC O O 70
20 2 45 20 125 6 557 65HRC o 100
20 3 42 20 101 4 468 O 4HRC O o 75
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0,4 0,6 0,37 2 3 50 2 703 O s5HRc O O 122
04 0,6 037 4 3 50 2 703 O sHRC O O 122
0,5 0,6 2 4 45 2 403 O 4HRC O O 49
0,5 0,6 4 4 45 2 403 O 4HRC O O 49
0,5 0,6 6 4 45 2 403 O 4HRC O O 49
0,5 0,6 8 4 45 2 403 O 4HRC O O 49
0,5 0,8 0,46 4 3 5 2 703 O s55HRC O O 122
0,5 0,8 0,46 8 3 50 2 703 O sHRC O O 122
0,5 15 0,46 815 4 50 2 673 Graphite 110
0,5 1,5 0,46 6 4 5 2 673 Graphite 110
0,5 15 0,46 8 4 50 2 673 Graphite 110
0,6 0,7 2 4 45 2 403 O #4HRC O O 49
0,6 0,7 4 4 45 2 403 O 4HRc O O 49
0,6 0,7 6 4 45 2 403 O 4HRC O O 49
0,6 0,7 8 4 45 2 403 O 4HRCc O O 49
0,6 1 056 4 3 50 2 703 O sHRC O O 122
0,6 1 0,56 6 3 5 2 703 O s55HRC O O 122
0,6 1 0,56 10 3 50 2 703 O sHRC O O 122
0,7 0,8 2 4 45 2 403 O #4sHrc O O 49
0,7 0,8 4 4 45 2 403 O #4HRC O O 49
0,7 0,8 6 4 45 2 403 O 4HRCc O O 49
0,7 0,8 8 4 45 2 403 O 4HRC O O 49
0,7 1.1 066 4 B 50 2 703 O s55HRC O O 122
0,7 1,1 0,66 6 3 50 2 703 O sHRC O O 122
0,7 11 0,66 10 3 5 2 703 O s5HRC O O 122
0,8 1 2 4 45 2 403 O 4HRC O O 49
0,8 1 4 4 45 2 403 O #4sHRCc O O 49
0,8 1 6 4 45 2 403 O #4HRC O O 49
0,8 1 8 4 45 2 403 O 4HRC O O 49
0,8 1,2 0,76 4 3 5 2 703 O sHRC O O 122
0,8 12 0,76 8 B 50 2 703 O s5HRC O O 122
0,8 8 4 50 4 718 O 55HRC o 132
0,9 1,1 6 4 45 2 403 O #4HRC O O 49
0,9 1,1 8 4 45 2 403 O 4HRC O O 49
0,9 14 0,86 6 3 5 2 703 O s55HRC O O 122
0,9 14 0,86 10 3 50 2 703 O sHRC O O 122
1 1 4 4 45 4 405 O 4HRC O O 51
1 1 6 4 45 4 405 O 4HRC O O 51
1 1 8 4 45 4 405 O 4HRCc O O 51
1 1 10 4 45 4 405 O 4HRC O O 51
1 1 12 4 45 4 405 O 4HRCc O O 51
1 1,2 3 4 45 2 403 O 4HRC O O 49
1 1.2 6 4 45 2 403 O #4HRC O O 49
1 1,2 8 4 45 2 403 O 4HRC O O 49
1 12 10 4 45 2 403 O #4sHc O O 49
1 1.2 12 4 45 2 403 O #4HRC O O 49
1 15 0,95 25 6 5 2 713 O s5HRC O O 129
1 15 0,95 5 6 60 2 713 O sHRC O O 129
1 16 09 4 4 50 4 705 O s5HRC O O 124
1 16 09 4 4 50 4 922 Cu-Al 156
1 16 0,95 5 4 50 2 703 O sHRC O O 122
1 16 0,95 6 4 50 4 922 Cu-Al 156
1 1,6 0,95 8 4 5 4 705 O s55HRC O O 124
1 16 0,95 8 4 50 4 922 Cu-Al 156
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1,5 2,3 1,45 12 4 50 4 705 O s5HRc O O 124
15 2,3 1,45 12 4 50 4 922 Cu-Al 156
1,5 2,3 1,45 14 4 50 4 922 Cu-Al 156
15 2,3 1,45 15 4 60 2 703 O ssHRC O O 122
(15 2,3 1,45 16 4 60 4 705 O s5sHRC O O 124
15 3 1,45 6 4 50 4 673 Graphite 110
%5 8] 1,45 8 4 50 4 673 Graphite 110
15 3 1,45 10 4 50 4 673 Graphite 110
1,5 3 1,45 12 4 50 4 673 Graphite 110
1,5 4 3 50 2 922 Cu-Al 156
1,5 8 4 50 4 718 O 55HRC o 132
15 8 4 50 4 718 O 55HRC o 132
1,5 12 4 50 4 718 O 55HRC o 132
15 12 4 50 4 718 O 55HRC o 132
25 12 4 50 4 718 O 55HRC o 132
15 16 4 50 4 718 O 55HRC o 132
1L 16 4 50 4 718 O 55HRC o 132
1,5 16 4 50 4 718 O 55HRC o 132
1,6 2,4 1,55 10 4 50 4 705 O s5HRc O O 124
16 24 1,55 14 4 60 4 705 O sHRC O O 124
1,6 24 1,55 18 4 60 4 705 O s5sHRC O O 124
17 2,5 1,65 14 4 60 4 705 O ssHRC O O 124
18 2,7 1,74 12 4 50 4 705 O s5sHRC O O 124
18 2,7 1,74 16 4 60 4 705 O sHRC O O 124
1,8 2,7 1,74 20 4 60 4 705 O sHRC O O 124
19 2,8 1,84 16 4 60 4 705 O sHRC O O 124
2 2 6 4 45 4 405 O 4s4HRC O O 51
2 2 8 4 45 4 405 O #4HRC O O 51
2 2 10 4 45 4 405 O #4HRC O O 51
2 2 12 4 45 4 405 O #4HRC O O 51
2 2,5 6 4 45 2 403 O 4s4HRC O O 49
2 2,5 8 4 45 2 403 O #4HRC O O 49
2 2,5 10 4 45 2 403 O #4HRC O O 49
2 2,5 12 4 45 2 403 O 4HRC O O 49
2 25 14 4 45 2 403 O 4HRC O O 49
2 2,5 16 4 50 2 403 O 4HRC O O 49
2 2,5 18 4 50 2 403 O #HRC O O 49
2 3 1,94 6 4 50 4 922 Cu-Al 156
2 8 1,94 8 4 50 4 922 Cu-Al 156
2 3 1,94 10 4 50 2 703 O ssHRC O O 122
2 3 1,94 10 4 50 4 673 Graphite 110
2 3 1,94 10 4 50 4 705 O sHRC O O 124
2 3 1,94 10 4 50 4 922 Cu-Al 156
2 3 1,94 12 4 50 4 673 Graphite 110
2 3 1,94 12 4 50 4 922 Cu-Al 156
2 3 1,94 14 4 50 4 673 Graphite 110
2 8 1,94 14 4 50 4 922 Cu-Al 156
2 3 1,94 14 4 60 4 705 O sHRC O O 124
2 3 1,94 16 4 50 2 673 Graphite 110
2 3 1,94 16 4 50 4 922 Cu-Al 156
2 3 1,94 18 4 60 4 705 O ssHRC O O 124
2 3 1,94 20 4 60 2 703 O s5HRC O O 122
2 3 194 24 4 70 4 705 O sHRC O O 124
2 3 1,95 5 6 5 2 713 O sHRC O O 129
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2 3 1,95 10 6 60 2 713 O s5HRc O O 129
2 5 3 50 2 922 Cu-Al 156
2 8 2 40 2 422 o o O 56
2 8 2 40 3 423 o o O 57
2 8 2 40 4 424 o o O 58
2 12 4 50 4 718 O 55HRC o 132
2,5 2,5 10 4 45 4 405 O 4HRC O O 51
2,5 2,5 12 4 45 4 405 O 4HRC O O 51
2,5 2,5 16 4 50 4 405 O 4HRC O O 51
2,5 2,5 20 4 50 4 405 O 4HRC O O 51
2,5 3,7 24 12 4 50 2 703 O s5sHRC O O 122
2,5 3,7 24 12 4 50 4 705 O s5HRC O O 124
25 37 24 20 4 60 4 705 O ssHRC O O 124
2,5 37 24 25 4 70 2 703 O sHRC O O 122
2,5 7 3 50 2 922 Cu-Al 156
3 3 10 6 45 4 405 O 4HRC O O 51
3 8 14 6 45 4 405 O 4HRC O O 51
3 3 20 6 60 4 405 O 4HRC O O 51
3 45 2,85 8 4 50 4 922 Cu-Al 156
3 45 2,85 10 4 50 4 922 Cu-Al 156
3 45 2,85 12 4 50 4 705 O s5sHRC O O 124
3 45 2,85 12 4 50 4 922 Cu-Al 156
8 45 2,85 14 4 50 4 922 Cu-Al 156
3 45 2,85 16 4 50 4 922 Cu-Al 156
B 45 2,85 18 4 50 4 922 Cu-Al 156
3 45 2,85 20 4 60 4 705 O s5HRC O O 124
3 45 2,85 30 4 70 4 705 O s5HRc O O 124
3 5 2,85 15 4 60 4 673 Graphite 110
3 5 2,85 20 4 60 2 673 Graphite 110
3 6 6 50 4 547 65HRC o 97
3 8 3 50 2 922 Cu-Al 156
3 9 3 40 2 422 o o O 56
3 9 3 40 3 423 o (o I} 57
3 9 3 40 4 424 o o O 58
8 10 3 50 4 447 O 45HRC o 68
3 10 3 70 2 452 O 4HRC O O 69
3 10 6 60 2 442 O #4HRC O O 63
3 10 6 60 3 443 O 4HRC O O 64
3 10 6 60 4 444 O 4sHRC O O 65
3 15 6 60 4 548 65HRC o 98
8 16 4 50 4 718 O 55HRC o 132
3 20 4 50 4 718 O 55HRC o 132
3 25 4 60 4 718 O 55HRC o 132
35 10 6 60 2 442 O 4HRC O O 63
35 10 6 60 4 444 O 4HRC O O 65
4 6 3,85 16 6 60 4 673 Graphite 110
4 8 6 50 4 468 O 4HRC O O 7
4 8 6 60 4 547 65HRC o 97
4 10 4 50 2 422 o o O 56
4 10 4 50 2 922 Cu-Al 156
4 10 4 50 3 423 o o O 57
4 10 4 50 4 424 o o O 58
4 1 6 60 4 464 O 4HRC O O 73
4 12 4 60 4 447 O 45HRC o 68
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4 12 6 60 4 469 O 4sHRC O O o 77
4 13 4 70 2 452 O 4HRC O O 69
4 13 6 60 2 442 O #4HRC O O 63
4 13 6 60 3 443 O 4HRC O O 64
4 13 6 60 4 444 O #4HRC O O 65
4 20 6 70 4 548 65HRC o %8
45 13 6 60 2 442 O #4HRC O O 63
45 13 6 60 4 444 O 4HRC O O 65
8 10 6 60 4 547 65HRC o 97
5 1 6 50 4 468 O 45HRC O o 75
5 12 5 50 2 422 o o O 56
5 12 5 50 3 423 o o O 57
5 12 5 50 4 424 o o O 58
5 12 6 60 4 464 O 45HRC O o 13
5 13 5 60 2 922 Cu-Al 156
5 15 5 60 4 447 O 45HRC o 68
8 15 5 80 2 452 O 4HRC O O 69
5 15 6 60 2 442 O 4HRC O O 63
9 15 6 60 3 443 O 4HRC O O 64
5 15 6 60 4 444 O 4HRC O O 65
5 15 6 60 4 469 O 4s4HRC O O o 77
5 25 6 70 4 548 65HRC o 98
515 15 6 60 2 442 O 4HRC O O 63
55 15 6 60 4 444 O 4HRC O O 65
6 12 58 28] 6 60 4 468 O 45HRC O o 75
6 12 6 60 4 468 O 4HRC O O 7
6 12 6 60 6 547 65HRC o 97
6 13 58 20 6 60 6 673 Graphite 110
6 13 6 60 4 464 O 4HRC O o n3
6 15 6 60 2 442 O 4HRC O O 63
6 15 6 60 2 922 Cu-Al 156
6 15 6 60 3 441 O 4HRC O O O 6
6 15 6 60 3 443 O 4s4HRC O O 64
6 15 6 60 4 444 O 4HRC O O 65
6 15 6 60 4 469 O 4HRC O O o 7
6 15 6 60 6 @ 447 O 45HRC o 68
6 15 6 90 2 452 O #HRC O O 69
6 25 6 80 6 548 65HRC o 98
8 13 78 32 8 75 6 673 Graphite 110
8 16 7,7 26 8 60 4 468 O 4HRC O O 75
8 16 8 60 4 468 O 45HRC O o 75
8 16 8 75 6 547 65HRC o 97
8 19 8 75 4 464 O 4HRC O o 73
8 20 8 70 2 922 Cu-Al 156
8 20 8 75 4 469 O 4s4HRC O O o 7
8 20 8 75 6 447 O 45HRC o 68
8 21 8 75 2 442 O #HRC O O 63
8 21 8 75 3 4M O 4HRC O O O 62
8 21 8 75 3 443 O 4s4HRC O O 64
8 21 8 75 4 444 O #4HRC O O 65
8 21 8 100 2 452 O #4HRC O O 69
8 35 8 100 6 548 65HRC o 98
10 20 10 80 6 547 65HRC o 97
10 22 9,6 35 10 75 4 468 O 45HRC O o 75
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10 22 10 75 4 464 O 4HRC O O 73
10 22 10 75 4 468 O 4HRC O o 75
10 24 10 75 2 442 O 4HRC O O 63
10 24 10 75 3 443 O 4HRC O O 64
10 24 10 75 4 441 O 4HRC O O O 62
10 24 10 75 4 444 O 4HRC O O 65
10 24 10 100 2 452 O 4HRC O O 69
10 25 10 75 2 922 Cu-Al 156
10 25 10 75 4 469 O 4HRC O O o 77
10 25 10 75 6 447 O 45HRC o 68
10 33 10 8 6 547 65HRC (o] 97
10 45 10 100 6 548 65HRC o %
11 28 12 85 2 442 O 4s4HRC O O 63
1 28 12 85 4 444 O 4HRC O O 65
12 24 12 100 6 547 65HRC o 97
12 26 11,6 39 12 85 4 468 O 45HRC O o 75
12 26 12 85 4 464 O 4HRC O O 73
12 26 12 85 4 468 O 45HRC O o 75
12 28 12 85 2 442 O 4HRC O O 63
12 28 12 8 2 922 Cu-Al 156
12 28 12 8 3 443 O 4HRC O O 64
12 28 12 85 4 441 O 4HRC O O O 6
12 28 12 85 4 444 O #4HRc O O 65
12 28 12 M0 2 452 O 4HRC O O 69
12 30 12 100 4 469 O #4HRC O O o 77
12 30 12100 6 447 O 45HRC o 68
12 40 12 100 6 547 65HRC (o] 97
12 55 12 120 6 548 65HRC o %
13 31 14 90 2 442 O 4HRC O O 63
13 31 14 90 4 444 O 4HRC O O 65
14 31 14 90 2 442 O 4HRC O O 63
14 31 14 90 3 443 O 4HRC O O 64
14 31 14 90 4 444 O 4HRC O O 65
14 32 14 90 2 922 Cu-Al 156
15 34 16 95 2 442 O 4HRC O O 63
15 34 16 95 4 444 O 4HRC O O 65
16 32 155 49 16 95 4 468 O 45HRC O o 75
16 32 16 95 4 464 O 4HRC O o 7
16 32 16 95 4 468 O 4HRC O O 7
16 32 16 110 6 547 65HRC o 97
16 34 16 95 2 442 O #4HRc O O 63
16 34 16 95 3 443 O 4HRC O O 64
16 34 16 95 4 441 O 4HRC O O O 62
16 34 16 95 4 444 O 4HRC O O 65
16 34 16 125 2 452 O 4HRc O O 69
16 38 16 95 2 922 Cu-Al 156
16 40 16 110 4 469 O 4HRC O O o 77
16 40 16 110 6 447 O 45HRC o 68
16 50 16 10 6 547 65HRC o 97
16 65 16 140 6 548 65HRC o %8
18 38 20 101 2 442 O #4HRC O O 63
18 38 20 101 4 444 O 4HRC O O 65
20 38 20 101 2 442 O 4HRC O O 63
20 38 20 101 3 443 O 4HRC O O 64

Tool Finder YONNEX Tool Engineering - salvo errori e variazioni / errors and variations accepted



voNREN

335 Tools

P H M K N S
20 38 20 101 4 441 O 4HRc O O O 62
20 38 20 101 4 444 O #4HRC O O 65
20 38 20 150 2 452 O 4s4HRC O O 69
20 40 20 125 6 547 65HRC o 97
20 42 19,5 57 20 101 4 468 O 45HRC O o 75
20 42 20 101 4 468 O 4HRC O O 75
20 45 20 125 2 922 Cu-Al 156
20 45 20 125 4 469 O #4HRC O O o 77
20 45 20 125 6 @ 447 O 45HRC o 68
20 55 20 125 6 547 65HRC o 97
20 75 20 160 6 548 65HRC o 9

Tool Finder YONNEX Tool Engineering - salvo errori e variazioni / errors and variations accepted
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CLTEEE =

30°
A0/ 30°
A0S 30°
A5 30
A== 30
30°
30°
30
4557/ 30
458 =k
4l 3o
30°

pa—
2
24
pa—
pa—
23
24
24
pa—
pa—
Z23/4
pq—

Series;
—
D e— 49
P —— 51
L — 53
P 56
G 57
L ————aa 58
L —
D e—— G0
[E RS
G e—pn®, 52
T e



30°Z23
30° =24
30°Z4

A7 s80°z4/6 BE

30°z2
30°Z2
o Z4
35-38'Z4
45° 24
A2 38-40°24
455 850°z4

N

\.)\q %

AR
V=

\]

=

B Ve
N7 X

/’ﬁg
\.)\q %

Series Ll L=

Page

64
65
66
68
69
70
72
73

74

75
77

AAI Oun
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CLTEEE =

D _»
(@\ 05-3 400000015
-~

Long-tool

~SC

-~

TWIST
CODE oD R 1 12 d L
Y4010050021 0,5 0,25 0,5 2 4 45
Y4010050041 0,5 0,25 0,5 4 4 45
Y4010050061 0,5 0,25 0,5 (S} 4 45
Y4010050081 0,5 0,25 0,5 8 4 45
Y4010060021 0,6 0,3 0,6 2 4 45
Y4010060041 0.6 0.3 0.6 4 4 45
Y4010060061 0.6 0,3 0.6 S] 4 45
Y4010060081 0,6 0,3 0,6 8 4 45
Y4010080021 0.8 0.4 0.8 2 4 45
Y4010080041 0,8 0,4 0,8 4 4 45
Y4010080061 0,8 0,4 0,8 [S] 4 45
Y4010080081 0,8 0,4 0.8 8 4 45
Y4010080101 0.8 0,4 0,8 10 4 45
Y4010100031 1,0 05 1,0 =) 4 50
Y4010100051 1,0 05 1,0 5 4 50
Y4010100081 1,0 0,5 1,0 8 4 50
Y4010100101 1,0 0,5 1,0 10 4 50
Roughing / Semi-Finishing / Semi-Finitura Finishing / Finitura |.m‘%0ry“ |.< MQL (mist) |.<\ Coolant Emulsion
- | || -
cﬁcrg% Actiai per | Ghisa, ' | Lege
Aofégla{}on alltjlé:ﬁ?s{li!{e H/:tzzr::in:z:s inoégic(gbili (?ng léﬁl?rrr]l?n% d%?gnlee Grafite Lﬁ;n?odl rescigil%rrlgal
- B I S| | TR e
| S | Mo alofed | EHRG | ~55HRC | <60HRC | -GoHAC castion
0O/ 0|0 O O o0 0O]O0O]O0O 0|0




W =

Y4010100121 1,0 0,5 1,0 12 4 50
Y4010100141 1,0 0,5 1,0 14 4 50
Y4010100161 1,0 0,5 1,0 16 4 50
Y4010120061 1,2 0,6 1,2 S 4 50
Y4010120081 1,2 0,6 1,2 8 4 50
Y4010120101 1,2 0,6 1,2 10 4 50
Y4010120121 1,2 0,6 1,2 12 4 50
Y4010120161 1,2 0.6 1,2 186 4 50
Y4010150041 1,5 0,75 1,5 a4 4 50
Y4010150061 1,5 0,75 1,5 B 4 50
Y4010150081 1,5 0,75 1,5 8 4 50
Y4010150101 1,5 0,75 1,5 10 4 50
Y4010150121 1,5 0,75 1,5 12 4 50
Y4010150141 1,5 0,75 1,5 14 4 50
Y4010150161 1,5 0,75 1,5 16 4 50
Y4010160081 1,6 0,8 1,6 8 4 50
Y4010160121 1,6 0,8 1,6 12 4 50
Y4010160161 1,6 0,8 1,6 16 4 50
Y4010180081 1,8 0,9 1,8 8 4 50
Y4010180121 1,8 0,9 1,8 12 4 50
Y4010180161 1,8 0,9 1,8 16 4 50
Y4010200061 2,0 1,0 2,0 (S) 4 50
Y4010200081 2,0 1,0 2,0 8 4 50
Y4010200101 2,0 1,0 2,0 10 4 50
Y4010200121 2,0 1,0 2,0 12 4 50
Y4010200141 2,0 1,0 2,0 14 4 50
Y4010200161 2,0 1,0 2,0 16 4 50
Y4010200181 2,0 1,0 2,0 18 a4 50
Y4010250101 2,5 1,25 2,5 10 4 50
Y4010250161 2,5 1,25 2,5 168 4 50
Roughing/ Sgrossatura | SemiFinising/ SemiFinura | Finishing/ Finitura }D% DryMachining [P ML (mis) [P~ Coolant Emuision
;cécr%'gh% Aodiai gr o | chisa . | Lege
ot T, Accil temprai o | e | A | Ao | cate | oae el
| e | Bl || S | O | T bt
| e | onalbfed | HRC | -G6HRC | 6UHRC | ~65HRC castiron
O OO ] 0O O] O

47
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CLTEEE =

d
Y4010300081 3,0 1,5 3,0 8 B8 50
Y4010300101 3.0 1,5 30 10 (S] 50
Y4010300121 3,0 1,5 3,0 12 S] 50
Y4010300161 3.0 15 30 16 (S] 80
Y4010300201 3,0 1,5 3,0 20 S] s0
Roughing / Semi-Finishing / Semi-Finitura Finishing / Finitura =3, Dry Machining < MQL (mist) <3~ Coolant Emulsion
D N D N
Acciai al - )
Rgcr%qwooﬁ Acgzgsprer Acciai %wissaa' Leghedi | Leghe Leghe di e
lal utensili iai i i i 9
legall | altamente Acdialtemprl nossebii | Gutle | alomnio | dime | Gfte | ifano e
legati Hardened Steels ) ) - ' o
Carbon Stainless | Castiron, | Alluminium | Copper | Graphite | Titanium |u..t et
81stelels, r‘[p%ls lslteeelgI steels Duthllen alloys alloys alloys | aloy
Bt | o % | 45HRC | ~55HAC | ~60HRC | -GBHRC st




403 W= 35 @

‘ N N
i A //
L2 ] H
L R
c
D » ! NN
(@ 0,5~2 +0.000-0.015
«< Z2 A h5
5 170
b y <
M Yy | PP
I? o Long-tool —
4l
CODE oD 1 12 d L
Y4030050021 0,5 0,6 2 4 45
Y4030050041 0,5 0,6 a4 4 a5
Y4030050061 0,5 0,6 (S) 4 45
Y4030050081 0,5 0.6 8 4 a5
Y4030060021 0,6 0,7 2 4 45
Y4030060041 0.6 0,7 4 4 45
Y4030060061 0,6 0,7 [S) 4 45
Y4030060081 0,6 0,7 8 4 45
Y4030070021 0,7 0,8 2 4 45
Y4030070041 0,7 0,8 4 4 45
Y4030070061 0,7 0,8 S] a4 45
Y4030070081 0,7 0,8 8 4 A5
Y4030080021 0,8 1,0 =) 4 a45
Y4030080041 0,8 1,0 4 4 a5
Y4030080061 0,8 1,0 (5] 4 a5
Y4030080081 0,8 1,0 8 4 a5
Y4030090061 0,9 1.1 S] 4 45
Roughing / Semi-Finishing / Sem-Finitura Finishing / Finitura =5, Dry Machining .< MQL (mist) <3~ Coolant Emulsion
- | [ — -
é%gh%l Acciai per Ghisa,
ALy § . . o o . i Leghe
MR | e il tempr oot | o | om0 | de | e | o ’esc'gf,%?g'ﬂ'
Carbon gl Hardened Steels Stainless | Castiron, | Alluminium | Copper | Graphite | Titanium Heatresisting
steels, | Tools steels steels Du;:it:loen alloys alloys alloys alloy
S | Mohaloed | ARG | ~55HAC | ~GORRC | -GGHAC o8
0O 0|0 O O 0o O 0|00 0O 49




NAI Oou

50

CLTE =

Y4030090081 0,9 11 8 4 45
Y4030100031 1,0 1,2 3 4 45
Y4030100061 1,0 1,2 [S) 4 45
Y4030100081 1,0 1,2 8 4 45
Y4030100101 1,0 1,2 10 4 45
Y4030100121 1,0 1,2 12 4 45
Y4030120061 1,2 1,5 S] 4 a5
Y4030120081 1,2 1,5 8 4 45
Y4030120101 1,2 1,5 10 a4 45
Y4030120121 1,2 1,5 12 a4 45
Y4030150061 1,5 1,8 (S} 4 45
Y4030150081 1,5 1.8 S Pl 45
Y4030150101 1,5 1,8 10 4 45
Y4030150121 1,5 1,8 12 a4 45
Y4030150141 1,5 1,8 14 4 50
Y4030150161 1,5 1,8 16 Pl 50
Y4030150181 1,5 1,8 18 Pl 50
Y4030200061 2,0 25 (S) 4 45
Y4030200081 2,0 25 8 4 45
Y4030200101 2,0 25 10 4 a5
Y4030200121 2,0 25 12 al 45
Y4030200141 2,0 25 14 4 45
Y4030200161 2,0 2,5 16 ) 50
Y4030200181 2,0 25 18 4 50
Roughing / Sgrossatura | SemiFiising/Semi-Finfura | Finishing / Fintura ib%_; Dry Machining  [BP<_ MQL (mist) | Goolant Emusion
§ O B
B | e | e . | Leghe
Acfe'g'aﬁm a#;%?gg{e Acciatempral inoégic(lﬁbili &h&i% la'ﬁt?rrr]l?n% dﬁgprﬁe Gralite Lﬁ ;n?odl reség%rrlg d
L | o St | g | G | S | TR
| S | a0 | e T -5GHRC | ~60HRC | ~GBHRG castion
O 0 0 O O/ o0 OO0 0|00




L

o

D_»
/@ 1~3 +0.000-0.015
PN

Long-tool

..
omd| > |iBI1E

CLTETT =
=

CODE oD | d L
Y4050100041 1,0 1,0 4 4 45
Y4050100061 1,0 1,0 B 4 45
Y4050100081 1,0 1,0 8 4 45
Y4050100101 1,0 1,0 10 4 a5
Y4050100121 1,0 1,0 12 4 a5
Y4050120061 1,2 1.2 (S] 4 45
Y4050120081 1.2 1.2 8 4 45
Y4050120101 1,2 1,2 10 4 45
Y4050120121 1,2 1.2 12 4 45
Y4050150061 1,5 1,5 (S) 4 45
Y4050150081 1,5 1,5 8 4 45
Y4050150101 1,5 1,5 10 4 45
Y4050150121 1,5 1,5 12 4 45
Y4050200061 2,0 2,0 (S) 4 45
Y4050200081 2,0 2,0 8 4 45
Y4050200101 2,0 2,0 10 4 45
Y4050200121 2,0 2,0 12 4 45

Roughing / Sgrossatura | Semi-Finishing / Semi-Finitura Finishing / Finitura |.%g Dry Machini |.< MQL (mist) |.‘\'1 Coolant Emulsion
| eee— | [
ota® | pciper | onisa , | Leghe
Aclcelslagon altl:;ﬁglglle H::::]:m;fjs int;;g%gbili ((i;uq{ﬁg Iéﬁl?#\?n% (i? rapnee Grafite Lg r:1eiodl res(i;fl%?;i d
F e, | B || S| S| TR e
| S |Gt | HRC | ~SeHRC | -GUHAC | ~65HAG castiron
0O/ 0 0] O O 000|000

AAI Oun
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CLTEEE =

Y4050250101 25 25 10 4 a5
Y4050250121 25 25 12 4 45
Y40502501861 2.5 2,5 18 4 50
Y4050250201 2,5 2,5 20 4 50
Y4050300101 3,0 3,0 10 [S) 45
Y4050300141 Si@) 30 14 (S) 45
Y4050300201 3,0 3,0 20 [S) s0
Roughing / Semi-Finishing / Semi-Finitura Finishing / Finitura |.%D Dry Machinii |.< MQL (mist) |.".1 Coolant Emulsion
T || | T
Acciai al - )
Rgcr%qwooﬁ Acgzgsprer Acciai %wiss%' Leghedi | Leghe Leghe di e
lal utensili ial i lal 5 .
legati | altamente Acciatempral nosadabii | qutie | aliminio | dirme | Grafte | it resclake)rrlg d
legati Hardened Steels ) ) - ' o
Carbon Stainless | Castiron, | Alluminium | Copper | Graphite | Titanium |p.at aeic
81stelels, mls flte?elg steels Duthllen alloys alloys alloys | aloy
Bt | o % | 45HRC | ~55HAC | ~60HRC | -GBHRC st




e 53 LT ey

L
D_, +0.005 _
@ 05~2 +0.000-0.015 % % =
Pas Re Gl z2 I h5

% 172
MICEO! o PEPEIY | Yy T A

Long-tool —

CODE oD R (| 12 d L
Y41505000500101 0,5 0,05 0,6 1 4 45
Y41505000500201 0.5 0,05 0.6 2 4 45
Y41505000500301 0.5 0,05 0.6 3 4 45
Y41505000500401 0,5 0,05 0.6 4 4 45
Y41505000500501 0,5 0,05 0.6 5 4 45
Y41505000500601 0,5 0,05 0,6 (S) 4 45
Y41505001000101 0,5 01 0,6 1 4 45
Y41505001000201 0,5 01 0,6 2 4 45
Y41505001000301 0,5 01 0,6 3 4 45
Y41505001000401 0,5 01 0,6 4 a4 45
Y41505001000501 0,5 01 0,6 5 a4 45
Y41505001000601 0,5 01 0,6 (S] a4 45
Y41506000500201 0,6 0,05 0,7 2 4 45
Y41506000500401 0,6 0,05 0,7 Pl a4 45
Y41506000500601 0,6 0,05 0,7 S] a4 45
Y41506000500801 0,6 0,05 0,7 8 a4 45
Y41506001000201 0,6 0,1 0,7 2 4 45
Roughing / Sgrossatura | Semi-Finishing / Semi-Finitura Finishing / Finitura |.%0Dry“ |.< MQL (mist) |.‘\'1 Coolant Emulsion

|| [ . e
é%ghlgl Acciai per - Ghisa, , | Leghe
R i g o) B | | NS | o | R [
o | B || S| S| TR e
| S | Moheloyed |5 RG | <5HAC | -GOHRC | ~GGHRC castiron
0O/ 0 0] O O 000|000

NI ou



CLTE =

Y41506001000401 0.6 0,1 0,7 4 4 45
Y41506001000601 0,6 01 0,7 S] 4 45
Y41506001000801 0.6 0,1 0,7 8 4 45
Y41508001000201 0,8 0.1 1 2 4 45
Y41508001000401 0,8 0.1 1 4 4 45
Y41508001000601 0,8 0.1 1 S 4 45
Y41508001000801 0,8 01 1 8 4 45
Y41508002000201 0,8 0,2 1 2 a4 45
Y41508002000401 0,8 0,2 1 4 4 45
Y41508002000601 0,8 0,2 1 6 4 45
Y41508002000801 0,8 0,2 1 8 4 45
Y41510001000401 1,0 01 1,2 4 4 45
Y41510001000601 1,0 0.1 1,2 (S) 4 45
Y41510001000801 1,0 01 1,2 8 4 45
Y41510001001001 1,0 01 1,2 10 4 50
Y41510001001201 1,0 01 1,2 12 4 50
Y41510001001601 1,0 01 1,2 18 4 50
Y41510002000401 1,0 0,2 1,2 4 4 45
Y41510002000601 1,0 0,2 1,2 S 4 45
Y41510002000801 1,0 0,2 1,2 8 4 45
Y41510002001001 1,0 0,2 1,2 10 ) 50
Y41510002001201 1,0 0,2 1,2 12 4 50
Y41510002001601 1,0 [@F= 1,2 16 4 50
Y41512001000401 1,2 01 1,5 4 4 45
Y41512001000601 1,2 01 1,5 B 4 45
Y41512001000801 1,2 01 1,5 8 a4 45
Y41512001001001 1,2 01 1,5 10 4 50
Y41512001001201 1,2 01 1,5 12 4 50
Y41512001001601 1,2 01 1,5 16 4 50
Y41515002000401 1,5 0,2 1,8 4 4 45
Roughing  Sgrossatura_| Semiinising/SeniFiua | Finishing /Finitra | [B®=3-, iy Mechining__[BP<C_ ML (rist) B~ Coolant Emuison
%Crggri]%, Acciai per - ! _ Ghisa, _ ) Leghe
o a%ﬂ{e Acciltempra o | dmte | s | de | e | o D
O | e g | il || O | G | TR oy
| S | a0 | e T -5GHRC | ~60HRC | ~GBHRG castion
O OO ] O] OO




— {5

CLTETT =

CODE oD R | =] d L
Y41515002000601 1,5 [@F=] 1,8 S 4 45
Y41515002000801 1,5 0,2 1,8 8 4 45
Y41515002001001 1,5 0,2 1,8 10 4 50
Y41515002001201 1,5 0,2 1,8 12 4 50
Y41515002001601 1,5 0,2 1,8 16 4 50
Y41520001000601 2,0 01 2,5 (S) 4 45
Y41520001000801 2,0 01 25 8 4 45
Y41520001001001 2,0 01 25 10 4 50
Y41520001001201 2,0 01 25 12 4 50
Y41520001001601 2,0 01 2,5 16 Al 50
Y41520005000601 2,0 0,5 2,5 [S] 4 a5
Y41520005000801 2,0 0,5 25 8 4 45
Y41520005001001 2,0 0,5 25 10 4 50
Y41520005001201 2,0 0,5 2,5 12 4 50
Y41520005001601 2,0 0,5 2,5 16 4 50

Roughing / Semi-Finishing / Semi-Finitura Finishing / Finitura |.%D Dry Machinii |.< MQL (mist) |.".\ Coolant Emulsion
| eeee— | 1
ota® | pciper | onisa , | Leghe
MR | e Al anpro ot | e | et | e | o | e | et
B | o | B | M| | O | TR s
| S |Gt | HRC | ~SeHRC | -GUHAC | ~65HAG castiron
0O/ 0 0] O O 000|000

NI ou
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W = I S

D > .
@ 2~3 001003 NS
qJ2) 4-5 00100

o z2 \[| h5

173

diLINEIC:

d
Y422002001 2,0 8 2 40
Y422003001 Si@) (=] 3 40
Y422004001 4,0 10 4 50
Y422005001 5,0 12 =) 50
Roughing / SemiFiishng/ Semiiniva | Finishing/Finiura_ | (B3 Dry Machining [P MQL (mist) [I» <~ Coolant Emuision
| E 3
Acciai al - ,
Rgcr%qwooﬁ Acgzgsprer Acciai %wiss%' Leghedi | Leghe Leghe di e
lal utensili iai i lal i '
legati | altamente Acciltempra inoseiabii | outie | alimmio | dme | Gufte | fano resclake)rrlg d
legati Hardened Steels ) ) - ' o
Carbon Stainless | Castiron, | Alluminium | Copper | Graphite | Titanium |p.at aeic
81stelels, mls flte?elg steels Duthllen alloys alloys alloys | aloy
doed | [I5HRC | ~55HRC | ~60MRC | ~63HRC st




CLTETT =

SRR @
ICRO
CARBIDE

D > .

@ 2-3 0014003 NN

q2) 4-5 001004

o z3 \ || h5
173

AN

10|

e (8]

Y423002001 2,0 8 2 40
Y423003001 Si@) =) 5} 40
Y423004001 4,0 10 4 50
Y423005001 5/0 12 5 50
Roughing / Sgrossatura | Semi-Finishing / Semi-Finitura Finishing / Finitura =5, Dry Machining < MQL (mist) <3~ Coolant Emulsion

B N [ |
Acciai al - )
S, | Mg pecel, [ G | Loghod | Laghe Leghedi |  seohe
lal il iai i ial i ]
legati altlametlljle Aoclltemprt nosscabii | dultle | alomno | drime | Grafte | ifano resglg?g d
at
Carbon & Hardened Steels Stainless | Castiron, | Alluminium | Copper | Graphite | Titanium |i. . ociat
Ststelels, ;I'Iptﬂsiteelg steels D;c,t:len alloys alloys alloys | alloy
ot |02 | Z5HRC | ~55HRC | ~6OHRC | -G5HRC gestio

NAI Oou
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CLTEEE =

e — 1T

]

L
D _—
\’ 3 -0.01-0.03 NN
~5  -0.01-0.04
zZ4 \ h5
173
& S

dLANEIC:
d

Y424002001 2,0 8 2 40

Y424003001 3,0 S] 3 40

Y424004001 4,0 10 4 50

Y424005001 5,0 12 5 50

Roughing / Semi-Finishing / Semi-Finitura Finishing / Finitura |.%D Dry Machinii |.\x MQL (mist) |.".1 Coolant Emulsion

(| |

Acciai al

Rgcrngooﬁ Acgzgspler Acciai (éhlsa Leghedi | Leghe eghe di e
lal utensili iai i lal i -
legati | altamente Acciltempra inoseiabii | outile | aldmnio | dime | Grafte glmo resclake)rrlg d

legati Hardened Steels ) - '

Carbon Stainless | Castiron, | Alluminium | Copper | Graphite | Titanium |p.at aeic
81stelels, Hs lsltezlgI steels Dutct Ien alloys alloys alloys | alloy g
doed | [I5HRC | ~55HRC | ~60MRC | ~63HRC st




CLTETT =

Z4

h5

SPRINT

R
Y434006001 8,0 3 10 [S] 80
Y434008001 8,0 4 16 8 75
Y434010001 10,0 5 19 10 75
Y434012001 12,0 (S) 22 12 85
Roughing / SemiFiishng/ Semiiniva | Finishing/Fniwra_ | (B3 Dry Machining  [IP<__ MQL (mist) [» <~ Coolant Emuision
| |
Acciai al - )
P, || etz aiil | o | Loghedi | Leghe Leghedi | Legte
lal il iai i ial i i
legati | altamente Accial termprat inossoabii | dutte | aldmno | drame | Grafte | tiamo resglg?gl d
legati Hardened Steels . ) - ) )
Carbon Stainless | Castiron, | Alluminium | Copper | Graphite | Titanium |p.zc ecicrin
Ststelels, ;l']plﬂs ﬁteelg steels D;c,t:len alloys alloys alloys alloy 9
Hod | "% | J5HRC | -55HRC | ~60HRC | -65HRC st

AAI Oun
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CLTEEE =

~SC

N

D_, 0,01

AN 173 2005002 NN

@ 4~ -0.005:0.03

S 8~12 001003 R zo \ h5
175

SPRINT

d
Y437001001 1,0 0,5 3 3 3 40
Y437001501 1,5 0,75 4 4 3 40
Y437002001 2,0 1,0 5 5 3 40
Y437003001 3,0 1,5 7 = 3 40
Y437004001 4,0 2,0 8 4 50
Y437005001 5,0 25 10 = 5 50
Y437006001 8.0 3.0 10 - S 80
Y437008001 8,0 4,0 168 = 8 75
Y437010001 10,0 5,0 19 - 10 75
Y437012001 12,0 8,0 22 - 12 S5
Roughing / Sgrossatura | Semi-Finishing / Semi-Finitura Finishing / Finitura =3, Dry Machining .< MQL (mist) <3~ Coolant Emulsion
I | | -
Acciai al
oo, | Ao hecl | | Loghedi | Leghe Leghedi | o hédte
lal utensili ial i lal 5 .
legati altlamelnte Acciaitemprat inossdabii | cultie | almio | digme | Grafte | it resclalgrrlg d
legatl

Carbon g Hardened Steels Stainless | Castiron, | Alluminium | Copper | Graphite | Titanium Heatresisting
Stseteelerllso’n- Hsaﬁteeela steels clggtc};loen alloys alloys alloys alloy

alloyed o1&l ~45HRC | ~55HRC | ~60HRC | ~65HRC




—d DS, W =

- S

/
\
NOI Ou

D _, £0.01
[ 3~6  -0.005-0.03 NN
(P e-12 20100

« Z2 \ h5

176

N

Long-tool

T~ )o =

d
Y438003001 3,0 1,5 7 3 70
Y438004001 4,0 2,0 8 4 70
Y438005001 5,0 25 10 5 80
Y438006001 8.0 3.0 10 S] S0
Y438008001 8,0 4,0 16 8 100
Y438010001 10,0 5,0 19 10 100
Y438012001 12,0 86,0 22 12 110

Roughing / Sgrossatura | Semi-Finishing / Semi-Finitura Finishing / Finitura =5, Dry Machining < MQL (mist) <3~ Coolant Emulsion

Acciai al
Rarbqnio, Aa:iaiprer - %I;]lsa weod | e Laghadi Lefqhe

cciainon | utensil iai ] cciai isa e di e eghedi | o0

legati | altamente Accial termprat inossoabii | dutte | aldmno | drame | Grafte | tiamo resglg?g d

legati Hardened Steels . ) - ) )

Carbon Stainless | Castiron, | Alluminium | Copper | Graphite | Titanium Heatresistng

. e B & e

alloyed ~45HRC | ~55HRC | ~60HRC | ~65HRC

O 0 0| O O] O O O &1




NAI Oou

CLTEEE =

d D
D, :
@ §-20 -002005 B
PRt Z3/4 \ h5

176

K|

MICRO
CARBIDE

[A/(j7 b f SPRINT

Ofz%0]
&

4
Y441006001 6,0 15 [S) 80 3
Y441008001 8,0 21 8 75 3
Y441010001 10,0 24 10 75 4
Y441012001 12,0 28 12 85 Pl
Y441016001 16,0 34 16 95 4
Y441020001 20,0 38 20 101 4
Roughing / SemiFiishing/ SemiFiniva | Fiishing/Fniwra_ | (B Dry Machining  [BP<__ MQL (mist) [I» <~ Coolant Emuision
Acciai al - )
Sl | A hecl | | Loghedi | Leghe Leghedi | o hédte
lal utensili ial i ial 5 .
Jegati altlamelme Acciaitemprat inossdabii | cultie | alomno | digme | Grafte titanio resclalgrrlg d
legati
Carbon g Hardened Steels Stainless | Gastiron, | Alluminium | Copper | Graphite | Titanium |00 ocietin
81stelels, mls lsltezla steels Duthllen alloys alloys alloys oy g
Bt | o % | 45HRC | ~55HAC | ~60HRC | -GBHRC eestio




— ]
o — : - D
| ——

L

CLTETT =

-/

D_, -

@ 3~6  -0.01-004 ]

(J0) 8~20 0011005
<« Z2 \ h5

173
rsc|R
//\\ e

P f @ SPRINT

M
CODE oD | d L

Y442003001 3,0 10 S] 80
Y442003501 S 10 B 60
Y442004001 4,0 13 (S] 80
Y442004501 4.5 13 (S] 80
Y442005001 5,0 15 S 80
Y442005501 SHD 15 (S] 80
Y442008001 8,0 15 S] 80
Y442008001 8,0 21 8 VAS)
Y442010001 10,0 24 10 75
Y44201001 11,0 28 12 85
Y442012001 12,0 28 12 85
Y442013001 13,0 SN 14 90
Y442014001 14,0 31 14 90
Y442015001 15,0 34 16 S5
Y442016001 16,0 34 16 95
Y442018001 18,0 S8 20 101
Y442020001 20,0 38 20 101

Roughing / satura | Semi-Finishing / Semi-Finitura Finishing / Finitura |.%D Dry Machinii |.< MQL (mist) |.<~. Coolant Emulsion
I E 3 E 3
é%gh%l Acciai per Ghisa,

i, ¢ - : i g " i Leghe

Aclcelslagon almesglle Accatemprl v |\ShHa (NalATialt Mt (NGt resgfl%?g el

Carbon gl Hardened Steels Stainless | Castiron, | Alluminium | Copper | Graphite | Titanium Heatresisting
Stsetglelllso,n' 'rll'?%lsaiteeelg steels cggﬁ:loen alloys alloys alloys alloy

ot |02 | Z5HRC | ~55HRC | ~6OHRC | -G5HRC

0O 0|0 O O 0| O 0|0

NI ou

63
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CLTEEE =

il

-

D_»
(< ), 3-6 001004
P s~ 0014005
o

~SC

173

//—(.

SPRINT

d

Y443003001 3,0 10 [S] 80
Y443004001 4,0 18] (S] 80
Y443005001 5,0 15 [S) 80
Y443006001 8.0 15 (S] 80
Y443008001 8,0 21 8 75
Y443010001 10,0 24 10 75
Y443012001 12,0 28 12 85
Y443014001 14,0 Sl 14 90
Y443016001 16,0 34 16 95
Y443020001 20,0 SIS 20 101

Roughing / Semi-Finishing / Semi-Finitura Finishing / Finitura |.€—D Dry Machinii |.< MQL (mist) |.4\ Coolant Emulsion

E 3 | | [ E 3
écgg}]ag Acciai pe Ghisa,
bonio, cciai per - Isa, ) . Leghe
iai i A Ghi Leghe di Leghe Leghe di o
Aogglaﬁon allt]%%‘%g{e Acciaitemprat nosadabii | qutie | aliminio | dirme | Grafte | it resc|:1|%rrlg d
Carbon e Hardened Steels Stainless | Castiron, | Alluminium | Copper | Graphite | Titanium Heat-esistin
81stelels, Hs ﬁteeeja steels cggtc;;loen alloys alloys alloys oy g
- |
o | V% [TISHRC | -G5HRC | ~60HRC | ~65HRC




s Y] W =
e = <A N\
— [}

L

D

@ 36 001004 !

Q@) s~ om0 ‘A

-« z4 l h5
173

~Hsc |k

< B ﬁ ¥ l& -

CODE oD 1 d L
Y444003001 30 10 S 80
Y444003501 35 10 S 80
Y444004001 4,0 13 B 60
Y444004501 4.5 13 B8 80
Y444005001 5,0 15 S 80
Y444005501 S5 15 S 80
Y444006001 6,0 15 (S) 80
Y444008001 8,0 21 8 Z5
Y444010001 10,0 24 10 75
Y44401001 11,0 28 12 85
Y444012001 12,0 28 12 85
Y444013001 180 31 14 90
Y444014001 14,0 31 14 90
Y444015001 15,0 34 16 S5
Y444016001 16,0 34 168 95
Y444018001 18,0 38 20 101
Y444020001 20,0 38 20 101

Roughing / Sgi Semi-Finishing / Semi-Finitura Finishing / Finitura }.é{x Dry Machini i.< MQL (mist) |.4\ Coolant Emulsion
I | (.
ota® | pciper | onisa , | Leghe
Fogan | et il temprl ot | e | et | e | o | e | et
Carbon gl Hardened Steels Stainless | Castiron, | Alluminium | Copper | Graphite | Titanium Heatresisting
Stsetglelhso'n- .rlu-?g?!saitoeyeelg steels cggﬁ:loen alloys alloys alloys alloy
ﬂb@ o ~4gac ~55(H)HC ~60HRC | ~65HRC o o 5 5 5

NI ou



NAI Oou

CLTEEE = A S

=

| — DN
AN

L

D +0.005 -

@’ 1~6  +0.00-0.015 % b B

() 8~12 +0.00:0.020 .

i R || W z4 ‘A hs
173

rsc |R

[A F\ <;/ @ Uf M “ W @ TWIST
CODE [=]=] R | d L
Y44500100011 1,0 01 2,5 4 45
Y44500100021 1,0 0,2 =25 4 45
Y4450015001 1,5 0,1 4 4 45
Y44500150021 1,5 0,2 4 4 45
Y44500150051 1,5 0,5 4 4 45
Y44500200011 2,0 0.1 6 4 45
Y44500200021 2,0 [@F= S 4 45
Y44500200051 2,0 05 S 4 45
Y44500300021 30 0,2 8 S] B0
Y44500300051 30 0,5 8 (S) B0
Y44500400021 4,0 0,2 11 S] 70
Y44500400051 4,0 0,5 11 (S] 70
Y44500400101 4,0 1,0 11 S] 70
Y44500500021 5,0 0,2 13 (S} 70
Y44500500051 5,0 0,5 13 S] 70
Y44500500101 5,0 1,0 13} (S] 70
Y44500600021 8,0 0,2 13 S] 80
Roughing / Semi-Finishing / Semi-Finitura Finishing / Finitura |.%DDvy" |.< MQL (mist) |.<~. Coolant Emulsion
- I | || -

cﬁcrg&ifo', Acciai per - Ghisa, , X Leghe
| i i oo | S| S| e | e | eS| e
- B I S| | TR e
| S | Mo alofed | EHRG | ~55HRC | <60HRC | -GoHAC castion

0O/ 0|0 O O o0 0O]O0O]O0O 0|0




m— [ CLTETT =

CODE oD R | d L
Y44500600051 8,0 0,5 13 [S] 80
Y44500600101 8.0 1,0 13} (S] 80
Y44500800051 8,0 0,5 19 8 90
Y44500800101 8,0 1,0 19 8 90
Y44500800151 8,0 1,5 19 8 920
Y44501000051 10,0 0,5 22 10 S5
Y44501000101 10,0 1,0 22 10 95
Y44501000151 10,0 1,5 22 10 95
Y44501000201 10,0 2,0 22 10 95
Y44501200101 12,0 1,0 26 12 110
Y44501200151 12,0 1,5 26 12 110
Y44501200201 12,0 2,0 26 12 110

Roughing / Sgrossatura | Semi-Finishing / Semi-Finitura Finishing / Finitura |.<3—D Dry Machini |.< MQL (mist) |.~’.\ Coolant Emulsion
E 5 I | | E 3
c%gh%l Acciai per Ghisa,
bonio, iai per - 58 ; i Leghe
iai i A Gh Leghedi | Legh Leghedi | cedne
Aclcelslagon altl:;%]eslglle Acciaitemprat osscabii | dulie | alomno | drme | Grafte | ifano. resg%?g el
Carbon g Hardened Steels Stainless | Castiron, | Alluminium | Copper | Graphite | Titanium Heatresisting
Ststelels, 'rll'p%ls iteelg steels c%cit:lo% alloys alloys alloys alloy
ot |02 | Z5HRC | ~55HRC | ~6OHRC | -G5HRC

AAI Oun



NAI Oou

68

CLTEEE =

¢ ——N
11

~SC

L
D 3 -0.01/-0.03 E3
@ 4~6  -0.0110.04
S 8-0 002005 Z4/6 \ h5
17

SPRINT

d z
Y447003001 3,0 10 3 50 4
Y447004001 4,0 12 a 80 4
Y447005001 5,0 15 5 60 4
Y447006001 8,0 15 (S] 80 (S]
Y447008001 8,0 20 8 75 8
Y447010001 10,0 25 10 75 5
Y447012001 12,0 30 12 100 8
Y447016001 16,0 40 16 110 (S]
Y447020001 20,0 45 20 125 8
Roughing / Sg SemiFinishng/ SemiFiniva | Finishing/Fniwra_ | (B3 Dry Machining [P MQL (mist) [ <~ Coolant Emuision
| |
Acciai al
oo, | Ao diel | B | Loghedi | Leghe Leghedi | o hédte
lal ul Il iai i lal i 3
legat | afamente Acdialtemprl nossebii | Gutle | alomnio | dime | Gfte | ifano e
legatl
Carbon g Hardened Steels Stainless | Castiron, | Alluminium | Copper | Graphite | Titanium Heatresisting
Stseteelerllso’n- Hsaﬁteeela steels clggtc};loen alloys alloys alloys alloy
o | V% [TISHRC | -G5HRC | ~60HRC | ~65HRC




— ) W =

AAI Oun

D >
@ 3~6 001004 NN
V) s-20 001005

s zZ2 \ h5

17
Yy |

Long-tool

N

SPRINT

d
Y452003001 3,0 10 3 70
Y452004001 4,0 13 Pl 70
Y452005001 5,0 15 5 80
Y452006001 8.0 15 B S0
Y452008001 8,0 21 8 100
Y452010001 10,0 24 10 100
Y452012001 12,0 28 12 110
Y452016001 16,0 34 18 125
Y452020001 20,0 38 20 1850
Roughing / Semi-Finishing / Semi-Finitura Finishing / Finitura |.€—D Dry Machini |.< MQL (mist) |.4\ Coolant Emulsion
I E 5
Acciai al
P, || etz pi | W e | Leghe Leghedi | Legte
lal il iai i ial i i
legati~ | altamente Accil temprai inossoabii | dutte | aldmno | drame | Grafte | tiamo resglg?g a
legai Hardened Steels ) ) " A )
Carbon Stainless | Castiron, | Alluminium | Copper | Graphite | Titanium Heatresisting
Stsetglerllf)'n- 'rll'?%lsaiteeelg steels c%cit:lo% alloys alloys alloys alloy
ot |02 | Z5HRC | ~55HRC | ~6OHRC | -G5HRC
O 0|0 | O OO0 OO0 69




NAI Oou

VinnER 5

L
I@’ 1~6 400010015 %}5 NS
;\ ) 8~20 +0.00:0.020 ) 4 70 \ hs
173
rsc |B
Py &
y 4 - W SPRINT
CODE [=]m] R | d L

Y45500100011 1,0 0 2 4 s0
Y45500100021 1,0 0,2 2 4 s0
Y45500100031 1,0 0,3 2 4 60
Y4550015001 1,5 01 = 4 60
Y45500150021 1,5 0,2 3 4 60
Y45500150031 1.5 0,3 S 4 S|@)]
Y45500150051 1.5 0,5 3 4 B0
Y45500200011 2,0 0.1 4 4 B0
Y45500200021 2,0 0,2 4 4 B0
Y45500200031 2,0 0,3 4 4 80
Y45500200051 2,0 0,5 4 4 680
Y45500250011 2.5 01 5 4 80
Y45500250021 2,5 0,2 5 4 60
Y45500250031 2.5 0,3 5 4 80
Y45500250051 2,5 0,5 5 4 80
Y45500300021 Si@) 0,2 8 (S] S@)]
Y45500300051 3,0 0,5 8 S 80
Roughing / Semi-Finishing / Semi-Finitura Finishing / Finitura |.%D Dry Machinii |.< MQL (mist) |.<~. Coolant Emulsion
| -

écrgg:]% Acciai per " Ghisa, ) | Leghe
Aoféglaﬁon alltjlé:r#grl;{e Acdialtemprl e [kiie Y Rebinemat il (e rescigi%rrlgal
Carbon ! Hardened Steels Stainless | Castiron, | Alluminium | Copper | Graphite | Titanium Heatresisting
S1$e“e?|er|1%’n- g%?:saﬁgayezelg steels cggtc};lgn alloys alloys alloys alloy
Moed o ~456Hc ~5gxc ~60HRC | ~65HRC o ° 5 5 N




W =

Y45500400021 4,0 0,2 11 (S] 60
Y45500400051 4,0 0,5 11 (S B0
Y45500400101 4,0 1,0 11 S] 80
Y45500500021 5,0 0,2 13 (S] B0
Y45500500051 5,0 0,5 13 S] B0
Y45500500101 5,0 1,0 1E) (S] 80
Y45500600021 8,0 0,2 13 S] 60
Y45500600051 6,0 0.5 13 (S] 60
Y45500800101 8,0 1,0 13 S] 60
Y45500600151 8.0 1,5 13 S 80
Y45500600201 8,0 2,0 13 S 80
Y45500800051 8,0 0,5 1€) 8 75
Y45500800101 8,0 1,0 19 8 75
Y45500800151 8,0 1.5 19 8 75
Y45500800201 8,0 2,0 19 8 75
Y45501000051 10,0 0,5 22 10 TAS)
Y45501000101 10,0 1,0 22 10 75
Y45501000151 10,0 1,5 22 10 75
Y45501000201 10,0 2,0 22 10 75
Y45501000301 10,0 SO 22 10 75
Y45501200051 12,0 0,5 26 12 85
Y45501200101 12,0 1,0 26 12 85
Y45501200151 12,0 1,5 26 12 85
Y45501200201 12,0 2,0 26 12 85
Y45501200301 12,0 3,0 26 12 85
Y45501600201 16,0 2,0 32 16 95
Y45502000201 20,0 2,0 38 20 101
Roughing / Sgrossatura | Semi Finishing /Semi-Finiwa | Finishing / Finitura fb%; Dry Machining  [BP<_ MQL (mist) | ®<~ Goolant Emulsion
;cécrﬁ'gh% Aodiai gr o | chisa . | Lege
cgslagon aﬁ;%qgln“te Accil temprai moég%glbm (?Lmﬁg Iél?grgien% dl'\erg’r}lee Grafte Lg alll?odl e a
D | s ot | i | Mgt | G | G | IR g e
| e | onalbfed | HRC | -G6HRC | 6UHRC | ~65HRC castiron
O O] O] O

71



VinnER 5 G

5 5 - ‘ ,,/ " \\
=
H 1™ =R
R | 2 —H R
cC L
+0.01
@ 400004002 % &
! 6~ 12 +0.0001-0.03 R o za
5 178 = E_!
? 5 (
i B ) SO :
i [=]
g /\;/ i k)
> i/ (@)=~
CODE d
Y4560040050151 (5]
Y4560050050181 5,0 0,5 13 18 B 80
Y4560060050221 6,0 0,5 1,5 22 (S) 60
Y4560080050301 8,0 0,5 2,0 30 = 75
Y4560100100351 10,0 1,0 25 35 10 75
Y4560120100411 12,0 1,0 2,5 a1 12 85

N se - 50%D

g oD Radius fo-r Max W
programming ap (mm])
Raggio di programmazione 4’0 0’5 0’1 ) 1 ’1
C dius f i
W 50 05 0.2 13
2| 8,0 05 0.2 1.3
2/ 80 0,5 025 | 1,4
w 10,0 1,0 0,3 2.1
\ /12,0 1,0 035 | 23
Roughing / Sg SemiFinishng/ Semirira | Finishing/Finiwra | [BPS Dry Machining [P MQL(mis) | BP<~s Coolant Emuision
Acciai al
Rgcr%qwooﬁ Acgzgspler Acciai %hlsa Leghe di Leghe Leghe di 519
lal ul Il iai i lal
Jegati altlamelme Acciatempral nosadabii | utie | aliminio | dirme | Grafte | it resc|a<e)rrlg d
legati
Carbon g Hardened Steels Stainless Cas1 iron, | Alluminium |~ Copper | Graphite | Titanium |pz0 ocietin
81stelels, Hs lsltezla steels tctll a alloys alloys alloys oy 9
doed | [I5HRC | ~55HRC | ~60RRC | ~63HRC st
72 O 0 0 O (o) O] O O | O




— (=Y} W =
| —n
11 \R

L
I}- P 4~5  +00001-0.02 SHs =3
@ 8~12 +0.000-0.03 45°
B . ©
ST 16 00001005 R 3 z4 38°) hs
180

~ASC IR

d
Y4640040001 4,0 - 11 S] 80
Y46400400051 4,0 0,5 11 B8 80
Y4640050001 5,0 - 12 S] 80
Y4640060001 8.0 - 13 S] 80
Y46400600051 8.0 0,5 13 S 80
Y4640080001 8,0 - 19 8 79
Y46400800051 8,0 0,5 19 8 75
Y4640100001 10,0 - 22 10 75
Y46401000051 10,0 0,5 22 10 75
Y4640120001 12,0 - 26 12 85
Y46401200051 12,0 0,5 26 12 85
Y4640160001 16,0 - 32 16 S5
Y46401600101 16,0 1 32 16 95
Roughing / Sgrossatura | Semi-Finishing / Semi-Finitura Finishing / Finitura |.%D Dry Machining |.< MQL (mist) |.%'\ Coolant Emulsion
E 3 I | | E 3
ota® | pciper | onisa , | Leghe
Aclcelslagon altlmesglle Accatemprl v |\ShHa (NalATialt Mt (NGt res(i;%?;i el
Carbon gl Hardened Steels Stainless | Castiron, | Alluminium | Copper | Graphite | Titanium Heatresisting
Stsetglelf)'n- 'rll'?g%lsaitveyeelg steels c%cit:lo% alloys alloys alloys alloy
| "allojed ~45HRC | ~55HRC | ~60HRC | -65HRC 5 o o
0O 0|0 O o)

AAI Oun



NAI Oou

Vam =5 465

g ; \
D 3 ;
N N\
L " JRr
L 12

D_, 0.005 _

@ §-16 002005 % o

plleg R 7 Z4 \ h5

| [ 7 AR
MICRO| | ooy =)= i
, | ]

SPRINT

Y46500600151 8,0 1,5 7 55 23 [S) 80
Y46500800201 8,0 2,0 9 7.4 E=2 8 75
Y46501000251 10,0 25 11 9,2 34 10 75
Y46501200301 12,0 3.0 1B 11 Sg 12 85
Y46501600351 16,0 35 17 15 45 16 95
Roughing / Sgrossatura_| Semiinshing/ Semiiniura | Finishing /Fintra | B3, Dry Machining  [BX<Z__ MQL (mist) [» <~ Coolant Emuision
I E 5
Acciai al - )
Sl | A hecl | | Loghedi | Leghe Leghedi | o hédte
lal ul I ial i ial 5 °
Jegati altlamelme Acciatempral nosadabii | qutie | aliminio | dirme | Grafte | it resclalgrrlg d
legati
Carbon g Hardened Steels Stainless | Gastiron, | Alluminium | Copper | Graphite | Titanium |00 ocietin
81stelels, Hs lsltezla steels Duthllen alloys alloys alloys oy g
Bt | o % | 45HRC | ~55HAC | ~60HRC | -GBHRC eestio




L [
+0.005
P 4~6  +0000-0.02
\ 8~12 +0.000-0.03
\ = 16~20 +
¢ 0.000-0.05 R

CLTETT =

I C R SC

& ;? gi
[

CODE (] m] R ap 1 d1 d
Y468004001 4,0 - a4 8 - - S] 50
Y46800400051 40 | 0,5 4 8 = = S} 60
Y46800400050201 | 4,0 0,5 a4 8 39 20 S] 80
Y468005001 5,0 - 5 11 - = S] 50
Y468006001 8,0 - S] 12 - - S] 80
Y4680068000231 8,0 - (S) 12 5,8 =€ B8 80
Y46800800051 8,0 0,5 S] 12 - - S] 80
Y46800600050231 | 5,0 0,5 (S) 12 SIS 23 (S) 80
Y468008001 8,0 - 8 16 - - 8 B0
Y468008000261 8,0 - 8 16 7.7 26 8 80
Y46800800051 8,0 0,5 8 16 - - 8 s0
Y46800800050261 | 8,0 | 0,5 8 16 7.7 26 8 80
Y468010001 10,0 - 10 22 - - 10 75
Y468010000351 10,0 - 10 22 9,6 S5 10 78
Y46801000051 10,0 | O5 10 22 - - 10 75
Yasg01000050351 | 10,0 | O,5 10 22 9,6 35 10 75
Y46801000101 10,0 1,0 10 22 - - 10 75

Roughing / Sgrossatura | Semi-Finishing / SemiFinitura | Finishing / Finitura [P Dy Machining  [BP<__ MaL (misi) [» <~ Coolant Emuision
é%ghlgl Acciai per » Ghisa, , | Leghe
T Al ol S | S | R | e | RS | e
o | Bl | | S| G | T
| SEanar | MONaIOR | e SsHRG | <o0RC | -65HRC astion
O 0|0 O o | O O] 0| O

NAI Oou

75



NAI Oou

CLTEEE = 468

CODE oD R Ap 1 d1 2 d L
Y46801000100351 10,0 1,0 10 22 9,6 35 10 75
Y468012001 12,0 — 12 26 — = 12 85
Y468012000391 12,0 - 12 26 116 | 39 12 85
Y46801200051 12,0 | 0,5 12 26 - = 12 85
Y46801200500391 | 12,0 | 0,5 12 26 116 | 39 12 85
Y46801200101 12,0 1,0 12 26 - = 12 85
Y46801200100391 12,0 10 12 26 116 | 39 12 85
Y468016001 16,0 - 168 B2 - - 16 E5
Y468016000491 16,0 - 16 32 | 155 | 49 16 95
Y46801600101 18,0 | 1,0 16 32 = = 16 95
Y46801600100491 16,0 1,0 16 32 | 155 | 49 168 95
Y46801600301 18,0 | 3,0 16 32 - . 18 g5
Y468020001 20,0 - 20 42 - - 20 101
Y468020000571 20,0 = 20 42 (195 | 57 20 | 101
Y46802000101 20,0| 1,0 20 42 - - 20 101
Y46802000100571 | 20,0 | 1,0 20 42 1195 | 57 20 101
Y46802000301 20,0| 3,0 20 42 - - 20 101

Roughing / Srossatura_| SemiFiishing/ Semi-Fintura | Finishing /Finira | [P Dry Machining _ [BP<_ MQL (mist) | I®< Coolant Emulsion
I | | | | | N
écrg&ifo', Acciai per " Ghisa, ) | Leghe
Aoféglaﬂon alltjlé:légi!{e H/:tzz:l:in:;aet:s inoégic(gbili (?ng léﬁl?rrr]l?n% leergrr}lee Grafite Lﬁ a'.lneiodl rescig%rrlg d
- e | Gl M S | | T b
| S | Mo alofed | HRG | <55HRC | <60HRC | -GoHAC castion
O 0 0| O o O O] 0] O




— (5 W —

N S ID
L a 'R
11

L

I}- P 4~ +0.000-002
@ 8~12 +0.000-0.03
S 16-20 +0.000-005 Z4 \ h5

~ASC

<)@ c

Y469004001 4,0 4,0 12 [S) 80
Y469005001 5,0 5,0 15 (S) 80
Y469006001 8,0 8,0 15 S] 80
Y469008001 8,0 8,0 20 S 75
Y4692010001 10,0 10,0 25 10 75
Y469012001 12,0 12,0 30 12 100
Y469016001 16,0 18,0 40 168 110
Y469020001 20,0 20,0 45 20 125
Roughing / Sgrossatura | Semi-Fiishing / SemiiFinitura | Finishing / Finitura B3 DryMachining (B MOL (mist) <3~ Coolant Emulsion
e ) e e
Acciai al
P, || etz pi | W e | Leghe Leghedi | Legte
1al Il ial i lal i q
e Acciaitemprat nossgabil| dutle | aigmmo | drame | Grafte | o | "Ssenid
legai Hardened Steels ) ) " A )
Carbon Stainless | Castiron, | Alluminium | Copper | Graphite | Titanium Heatresisting
Stsetglerllf)'n- ;I'l??!saiteeelg steels cggfit:l& alloys alloys alloys alloy
ot |02 | Z5HRC | ~55HRC | ~6OHRC | -G5HRC

AAI Oun



NAOXI ON

LT = 4G erias!

O Z4 [ o 8O
A0 ZA/6 ) — 31

=SOE)30°24/5 @ ——
BE 15 zz2 [} c—— 83
i ——
E52 30 z2 [P — 85
EE5 30°z2 [ e g6
EZ] 30°Z4 [} comm———— 87
55 30°z4 [ e 88
o530 z2 B 89




Seriesi- Lt L4

597 30°z2
5215 z2
30°24
15° 24
15° 24
5417 so0°z4/6
5458 50°z4/6
BES550°z4/6
B57 s0°z6
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i = 505
! ———— L

Lﬂ, \R N~
‘ 12
L [
7 7
(1 | @ Z4 h5
g : 188)|
|4 -
S oon || | Yoy | PSS 0
Long-tool —
P < gl ] . TALENT
& : 7
CODE oD R 1 d1 = d L
Y50500100250301 1,0 0,25 0,4 0,9 3,0 [S) 50
Y50500200500501 | 2,0 0,5 0,8 1,8 5,0 (S] 50
Y50500300750751 3,0 0,75 1,2 2,7 7.5 [S) 50
Y50500401001001 4,0 1,0 1,6 3.6 10,0 (S) 80
Y50500501201251 5,0 1,2 2,0 4.5 12,5 [S) 80
YS0500601501201 8,0 1,5 2,5 5,4 12,0 (S) 60
Y50500601502401 8,0 1,5 2,5 5,4 24,0 [S) 70
Y50500802001601 8,0 2,0 S5 7.2 18,0 8 75
Ys50500802003201 | 83,0 2,0 35 7.2 32,0 8 100
Y50501002002001 | 10,0 2,0 4,0 9,0 20,0 10 80
Y50501002004001 | 10,0 2,0 4,0 9,0 40,0 10 100
YS50501203002401 | 12,0 3,0 5,0 11,0 | 24,0 12 85
Y50501203004801 | 12,0 3,0 5,0 11,0 | 48,0 12 110
Roughing / Sgrossatura | Semi-Finishing / Semi-Finitura Finishing / Finitura |.%D Dry Machining |.< MQL (mist) |.<\ Coolant Emulsion
I E 3
écgg}]fol Acciai per Ghisa,
i) : - ‘ o ) ; . | Leghe
Aofelglaﬁon allt];%]gg{e Acdialtemprl e [kiie Y Rebinemat il (e resc|§1|%rrlg d
Carbon gl Hardened Steels Stainless | Gastiron, | Alluminium | Copper | Graphite | Titanium |00 ocietin
steels, | Tools steels steels Dutctllen alloys alloys alloys alloy g
Sepnor | Mohaloyed 2eHRC | <55HAC | ~60MRG | -GGHRC st
80 Ol0]0| 0|0 O O




Wy i = 3 @

1~4  +0.000-0.015

Y
B
L s oo

TALENT

CODE [~ ]m] R 1 d1 2 d 4
Y50600100100501 1,0 0 09 | 095 5 [S) 50 a4
Y50600150100801 1,5 0 1,3 | 1,43 8 6 50 4
Y50600200201001 | 2,0 0.2 1,86 1,9 10 [S) 50 4
Y50600250201201 25 0,2 1,8 2,4 12 (S) 50 4
Y50600300201501 3,0 0.2 20 | 285 15 [S) 80 4
YS0600400501801 | 4.0 | O5 | 25 | 3,7 18 S 80 4
Y50800500502001 | 5,0 0,5 2.5 4,6 20 [S) 80 4
Y50800600502201 | 5,0 0,5 3,0 5/5 22 (S) 80 (S]
Y50800601002201 | 5,0 1,0 30 5,5 22 [S) 80 [S)
Y50600800503001 | 8,0 05 4,0 7.4 30 8 75 (S]
Y50600801003001 | 8,0 1,0 4,0 7.4 30 8 75 [S)
Y50801001003501 | 10,0 | 1,0 5,0 9,2 S5 10 80 5
Y50601201004101 12,0 10 6,0 | 11,0 a1 12 85 [S)

Roughing /Sgrossatura_| SemiFiishing/Semi-intura | Finishing /Finitura | W5 Dry Machining _ [BP<_ QL (mist) | < Coolant Emusion
ota® | pciper | onisa , | Leghe
T Al ol S | S | R | e | RS | e
o | B || S| S| TR e
| S | Moheloyed |5 RG | <5HAC | -GOHRC | ~GGHRC castiron

OO0 0 O O o)
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CLTEE =y Mz—w
1

\R
L
+0.01 b
24 % “%
() R+ < Z4/5 A h5
E : 190
|4 -
S oon || | Yy | PP 0
Long-tool —
<& lalla ey
- ) “

CODE (] m] R 1 d1 (=] d L 4
Y50900200500601 | 2,0 0,5 0,8 1,9 [S] [S] 50 a4
Ys0900300750801 | 3,0 | O,75| 1,2 2,8 8 B 50 5
Y50900401001001 4,0 1,0 1,6 3,7 10 [S) 50 5
Y50900501201201 5,0 1,2 2,0 4.6 12 (S) 50 5
Y50900601501201 8,0 1,5 25 5,4 12 [S) 50 5
Y50900601502401 | 6,0 1.5 2,5 5,4 24 S 80 5
Y50900802001601 | 8,0 2,0 35 7.2 16 8 75 5
YS50900802003201 | 8,0 2,0 B35 7.2 32 8 100 5
Yysos0o1002002001 | 10,0 | 2,0 4,0 9,0 20 10 80 5
Y50901002004001 | 10,0 | 2,0 4,0 9,0 40 10 100 S5
Y50901203002401 | 12,0 | 3,0 50 | 11,0 | 24 12 85 5
Y50901203004801 | 12,0 | 3,0 50 | 11,0 | 48 12 110 5

Roughing / Semi-Finishing / Semi-Finitura Finishing / Finitura |.%D Dry Machinii |.< MQL (mist) |.<\ Coolant Emulsion
I E (| E 3 | g 3
écrgg:]% Acciai per Ghisa,
bonio, . ' - { i i | Leghe
Aoféglaﬁon allt];%]grq{e Acciaitemprat inoég%gllbili (?ng léﬁl?rrr]l?n% leergrr}lee Grafite Lﬁ arlneiodl resclg%rrlg d
Carbon gl Hardened Steels Stainless | Castiron, | Alluminium | Copper | Graphite | Titanium Heatresisting
steels, | Tools slteeelg steels cggtc};lgn alloys alloys alloys alloy
Sepnor | Mohaloyed 2eHRC | <55HAC | ~60MRG | -GGHRC
s2 O 0/ 0|0 0  O|O]| O O | 0




CLTETT =

B

Io

| — \R

Long-tool

TALENT

CODE (=] =] R ap (| d1
YS1500600051 8,0 0,5 2,5 9,5 55 [S]
Y51500600101 8,0 1,0 2.5 S SIS (S]
Y51500800051 8,0 0,5 30 11,5 7.4 52 8 100
Y51500800101 80 | 10 | 30 (115 | 7.4 52 8 100
Y51501000051 10,0 | 0,5 35 | 135 | 93 55 10 100
Y51501000101 10,0 | 1.0 35 135 | 9.3 55 10 | 100
YS51501000151 100 | 15 35 135 | 93 55 10 | 100
Y51501200051 1220 05 | 40 155 | 11,2 | 65 12 110
Y51501200101 120 | 10 40 | 155 | 11,2 B85 12 110
Y51501200151 120 | 1.5 40 155|112 | 65 12 110
Roughing/ Sgrossatura | SemiFiniting/ SemiFiniura | Finishing/ Fiitura }D%D Dry Machining  [B<_ MQL (mist) | ®<~ Coolant Emulsion
|
ota® | pciper | onisa , | Leghe
MR | e Al anpro ot | e | et | e | o | e | et
Gy | Hardened Stecs Saiess | Castion, | Auminim | Coppor | Graphite | Thanum |
sk | i | e Sl
| “aloged ~45HRC | -55HRC | -60HRC | ~G5HRC
O/ 0/0|]0|]O0 ] O]0O0]|O0O O

NTXI ON
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CLTEEE =

P . '/' \\
d - —_— D /[ \
L \i \V =)
11 R s g
‘ 12
r L
D _»1-3 0005005 0005 -
4 @ 4~6 00051003 % e
D ;\ — 8~12 -0.01-0.035 R. zZ2 \ h5
H 192 [=]3e25 ]
| 0
= cotin| e | Ty | P2 e
[»'4 Long-tool Eﬁ.
TALENT
CODE aD R 1 x° 2 d L
Y518001001 1,0 0,5 1 29 49 (S] 920
Y518001501 1,5 0,75 1,5 2,7 49 B 920
Y518002001 2,0 1,0 2 25 49 S] 80
Y518003001 3.0 14S) 3 2.5 39 S 80
Y518004001 4,0 2,0 a4 2,5 51 8 100
Y518005001 5,0 25 5 25 42 8 100
Y518006001 6,0 3,0 (S) 25 54 10 100
Y518008001 8,0 4,0 8 25 56 12 100
Y518010001 10,0 5,0 10 25 59 14 125
Y518012001 12,0 8,0 12 2.5 81 18 140
Roughing / Sgrossatura | Semi-Finishing / Semi-Finitura Finishing / Finitura |.%D Dry Machining |.< MQL (mist) |.41 Coolant Emulsion
- | |
Acciai al - )
oo, | Ao Accialtemprati hec | o Leghedi | Leghe Leghedi | ,sedft
legall | altamente cclltempret inossdabii | dutle | alimino | diame | Grafte | (tfamo | 'eSSENUd
legati Hardened Steels ) ) - ' o
Carbon Stainless | Castiron, | Alluminium | Copper | Graphite | Titanium Heatresisting
S1$e“e?|er|\so’n- msaﬁteeeJﬁ steels clggtcﬂloen alloys alloys alloys alloy
alloyed o1&l ~45HRC | ~55HRC | ~60HRC | ~65HRC
84 Oj]ojo0o|/0| 0| OO0 O




— )

—————

o |

o

i

=

N
il R
12
L

D » +0.005 —

3~5  +0.00-0.015 B
@ 6~12  +0.00/-0.025
M R z2 A h5

194 )
[ Per calettaggio a caldo
s~SC For shrink fit holder

2 \
\ i
N
[E]3g=5 =]

d
Y532003001 3,0 1,5 3 Shs [S) 40
Y532004001 4,0 2,0 4 7.5 B8 40
Y532005001 5,0 2,5 5 8,5 [S] 40
Y532006001 8,0 3,0 B8 = S 40
Y532008001 8,0 4,0 8 - 8 60
Y532010001 10,0 5,0 10 = 10 680
Y532012001 12,0 6,0 12 - 12 70
Roughing / Semi-Finishing / Semi-Finitura Finishing / Finitura |.€—D Dry Machinii |.< MQL (mist) |.<\ Coolant Emulsion
I | | E N

Acciai al

P, || etz aiil | o | Loghedi | Leghe Leghedi | Legte
lal il ial i lal i i
legati | altamente Accial termprat inossoabii | dutte | aldmno | drame | Grafte | tiamo resglg?gl d
legati Hardened Steels . ) - ) )

Carbon Stainless | Castiron, | Alluminium | Copper | Graphite | Titanium |p.zc ecicrin
Ststelels, ;l']plﬂs ﬁteelg steels D;c,t:len alloys alloys alloys alloy 9
Hod | "% | J5HRC | -55HRC | ~60HRC | -65HRC gestio

NTXI ON
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®
=
e
g
11 R

12

L

D _, 40,005 —
R RN 4=
o = Z2 \ h5

194
Y | EEZ

Long-tool

N

NOXI ON

(\
X
Ny

.

TWIST

d
Y533001001 1,0 0,5 2.5 55 S] 50
Y533001501 1,5 0,75 4 (S] (S) 50
Y533002001 2,0 1,0 5 7 (S] 50
Y533003001 3,0 1,5 8 11,5 (S) 70
Y533004001 4,0 2,0 8 11,5 [S] 70
Y533005001 5,0 2,5 10 183 & 70
Y533006001 6,0 3,0 12 - S] 80
Y533008001 8,0 4,0 14 - 8 100
Y533010001 10,0 5,0 18 - 10 100
Y533012001 12,0 6,0 22 = 12 110

Roughing / Sgrossatura | Semi-Finishing / Semi-Finitura Finishing / Finitura |.%DDryMachining |.< MQL (mist) |.<\ Coolant Emulsion
| | E 3
Acciai al - .
farbona, | Aocager Acciaitemprati Acciai %wlss% Leghedi | Leghe | Loghedi | bl
Jegati altﬁggi\te R inossidabili | dutile | aliminio | dirame | Grafie | ffano | S3EHE
L | St | G || e | Ot | TN
t G f alloy
S | Manal0Ved |G | <GBRRG | ~60RRG | ~65HRG castiron
86 O 0 0|0 | O 0| O O 0




— 3 W =

— ID
\R
1
L
Z4 \ h5

192

cARBIDE H MHSC

Long-tool

)~

Y534006001 8,0 3,0 ) S] 80
Y534008001 8,0 4,0 12 8 100
Y534010001 10,0 5,0 15 10 100
Y534012001 12,0 6,0 18 12 110

Roughing / Semi-Finishing / Semi-Finitura Finishing / Finitura |.€—D Dry Machinii |.< MQL (mist) |.<\ Coolant Emulsion

[

Acciai al - ,

S, | Mg pecel, [ G | Loghod | Laghe Leghedi |  seohe
lal il iai i ial i 9
legati | altamente Accial termprat inossidabili | duttie | aluminio | dirame | Grafte | ftifanio resglg?g d

legati Hardened Steels . ) - ) )
Carbon Stainless | Castiron, | Alluminium | Copper | Graphite | Titanium |p.zc ecicrin

StStelels' ;l'lplﬂs iteelg steels D;c,t:len alloys alloys alloys alloy 9

ot |02 | Z5HRC | ~55HRC | ~6OHRC | -G5HRC gestio

NTXI ON



IH I

L F

D_, £0.005
@ 3~5 +0.000-0.015 % !
[ 6~12 -0.000/-0.025
. Re Z4 A h6
193 [oPA O]
NS =
CARBIDE H ~ASC
SR 4 Long-tool E
D M H TALENT
PLUS

NOXI ON

CODE oD R 1 (= | = d L
Y5350030091 3,0 1,5 4.5 2,9 9 [S) 70
Y5350040121 4,0 2,0 B E= 12 6 70
Y5350050151 5,0 25 7.5 4.8 15 [S) 70
Y5350060001 8,0 3,0 9 - - (S) 80
Y5350060181 8,0 3,0 [S] 5,8 18 [S) 80
Y5350080001 8,0 4,0 12 - - 8 100
Y5350080241 8,0 4,0 12 7.7 24 8 100
Y5350100001 10,0 5,0 15 - - 10 100
Y5350100301 10,0 5,0 15 9,6 30 10 100
Y5350120001 12,0 8,0 18 - - 12 110
Y5350120361 12,0 6,0 18 11,5 36 12 110

Roughing / Sgrossatura | Semi-Finishing / Semi-Finitura Finishing / Finitura |.%D Dry Machining |.< MQL (mist) |.<1 Coolant Emulsion

E 3 | |

Acciai al ,
e | Ao i tormprat sl | S | Logbosi | Loote Leghedi | ,sedft
Jegati alt@:?te Aocia temsprah inossdabii | cultie | alomno | digme | Grafte filanio | resistential
Hardened Steels . - . -
B | e | Bl | M| | | T g
Hoged | 1% [ I5HRC | <5HRC | <60HRC | ~65HRC gestiron

ss O/|0 0/ 0/O0 OO0 O 0|0




Wana

LL.\R
12
L
D » +0.005
() 3-5 000015 =3
\ /) 6~12 +0.000/-0.025
« R. Z2 \ h5
194 ( )
[ Per calettaggio a caldo
~SC For shrink fit holder

- S

)

.

d
Y536003001 3,0 1,5 3 8 S] 40
Y536004001 4,0 2,0 a4 S B8 40
Y536005001 5,0 2,5 5 12 (S] 40
V536006001 8,0 3,0 S] = B 40
Y536008001 8,0 4,0 8 - 8 60
Y536010001 10,0 5,0 10 = 10 80
Y536012001 12,0 6,0 12 - 12 70
Roughing / Sgrossatura | Semi-Finishing / Semi-Finitura Finishing / Finitura |.%D Dry Machining |.< MQL (mist) |.<1 Coolant Emulsion
I | |
Acciai al - )
P, || etz pi | W e | Leghe Leghedi | Legte
lal il iai i ial i i
legali | afamente Acciaitemprat inoseibii | dutip | alommo | cime | Grfte | ifhnio resglg?g a
legati Hardened Steels . ) - ) )
Carbon Stainless | Castiron, | Alluminium | Copper | Graphite | Titanium Heat-resistin
StStelels' ;l'lplﬂs iteelg steels cggf't:lo% alloys alloys alloys alloy 9
- I
ot |02 | Z5HRC | ~55HRC | ~6OHRC | -G5HRC

NTXI ON
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CLTEEE = (53 57 o

,/' “\
_ D /[ ]
dI \I \ 7
1 R Y
12
L
D_, 0,005 -
- @ 1-5 400000015 % =
7 6~12 -0.000-0.025
(= v R z2 A h5
H 194
s Y :
= catme HSC
Long-tool
i H H TALENT
CODE aD R 1 2 d L
Y537001001 1,0 0,5 1,5 1,8 S] 50
Y537001501 1,5 0,75 25 2,6 B 50
Y537002001 2,0 1,0 3 5 S] 50
Y537003001 3,0 1,5 4,5 7 8 70
Y537004001 4,0 2,0 [S) 10 S] 70
Y537005001 5,0 25 7.5 12 (S] 70
Y537006001 6,0 3,0 9 - S] 80
Y537008001 8,0 4,0 12 - 8 100
Y537010001 10,0 5,0 15 - 10 100
Y537012001 12,0 8,0 18 - 12 110
Roughing / Semi-Finishing / Semi-Finitura Finishing / Finitura |.€—D Dry Machinii |.< MQL (mist) |.<1 Coolant Emulsion
| | |
Acciai al - )
farbona, | Aocager (i temprati hiel | Leghedi | Leghe Leghedi | ,sedft
legall | altamente Acdialtemprl inossdabii | dutle | alimino | diame | Grafte | (tfamo | 'eSSENUd
legati Hardened Steels ) ) - ) .
Carbon Stainless | Castiron, | Alluminium | Copper | Graphite | Titanium Heatresisting
Stseteelerllso’n- Hsaﬁteeeja steels clggtc};loen alloys alloys alloys alloy
o | V% [TISHRC | -G5HRC | ~60HRC | ~65HRC
20 Oj]ojo0o|/0| 0| OO0




= 1) W =

,/'

D_, +0.005
(@) 1-5 0000015 N
P 6-~12 00000025

nil V| hs

R« Z2

196

N

NTXI ON

Long-tool

d
Y5380010001 1,0 0,5 1 2 S] 50
Y5380015001 1,5 0,75 1,5 25 B8 50
Y5380020001 2,0 1,0 2 3 S] 50
Y5380030001 3,0 1,5 S 4 S] 70
Y5380040001 4,0 2,0 pal 5 S 70
Y5380050001 Si@) 2.5 = B B8 70
Y5380060001 8,0 3,0 [S) - S] 80
Y5380080001 8,0 4,0 8 - 8 100
Y5380100001 10,0 5,0 10 - 10 100
Y5380120001 12,0 8,0 12 - 12 110
Roughing / Sgrossatura | Semi-Finishing / Semi-Finitura Finishing / Finitura |.%o Dry Machining |.< MQL (mist) |.<1 Coolant Emulsion
- | |
Acciai al ,
P, || etz pi | W e | Leghe Leghedi | Legte
lal il iai i ial i i
legati~ | altamente Accil temprai inossoabii | dutte | aldmno | drame | Grafte | tiamo resglg?g a
legati Hardened Steels . ) - ) )

Carbon Stainless | Castiron, | Alluminium | Copper | Graphite | Titanium Heatresisting
Stsetglelf)'n- 'rll'?%lsaiteeelg steels c%cit:lo% alloys alloys alloys alloy

ot |02 | Z5HRC | ~55HRC | ~6OHRC | -G5HRC

O 0 0 O O O o1




d1 ; \\\
dzﬂ i) \ "

N N\

L1y R
12
L
7
(= h5
H
R suB
c CARBIDE
<&/ TWIST
PLUS
CODE [ ]m] R 1 d1 =] d L
Y54400100050401 1,0 0,05 0.8 0,95 a4 4 50
Y54400100050801 1,0 0,05 0.8 0,95 8 a 50
Y54400100100401 1,0 01 0,8 0,95 4 4 50
Y54400100100801 1,0 0,1 0,8 0,95 8 4 50
Y54400150050601 1,5 0,05 1,3 1,43 S] 4 50
Y54400150051201 15 0,05 1,3 1,43 12 a4 50
Y54400150100601 1,5 0,1 1,3 1,43 S) 4 50
Y54400150101201 1,5 01 1.3 1,43 12 4 50
Y54400200100801 2,0 0.1 1,6 1,92 8 4 50
Y54400200101601 2,0 01 1.6 1,92 16 a4 50
Y54400200200801 2,0 0,2 1,6 1,92 8 4 50
Y54400200201601 2,0 0,2 1,6 1,92 16 4 50
Y54400200500801 2,0 0,5 1,6 1,92 8 4 50
Y54400200501601 2,0 0,5 1,6 1,92 16 4 50
Y54400300100801 3,0 01 2,0 2,86 8 [S] 80
Y54400300101201 30 01 2,0 2,86 12 (S) 80
Y54400300101601 3,0 01 2,0 2,86 16 [S] 80
Roughing / Sgrossatura | Semi-Finishing / Semi-Finitura Finishing / Finitura |.%D Dry Machining |.< MQL (mist) |.4\ Coolant Emulsion
D | | | E 3
cgcrggﬁiaol Acciai per Ghisa,
Ll be - ‘ - 2 1 | Leghe
Aoféglaﬁon allt];%]grl;{e Acciaitemprat inoég%gllbili (?ng léﬁl?rrr]l?n% leergrr}lee Grafite Lﬁ arlneiodl resclg%rrlg d
Carbon gl Hardened Steels Stainless | Gastiron, | Alluminium | Copper | Graphite | Titanium |00 ocietin
steels, | Tools steels steels Dutctllen alloys alloys alloys alloy g
Sepnor | Mohaloyed 2eHRC | <55HAC | ~60MRG | -GGHRC gastino
o2 Olo0|0 0O0|0O0|0O0 )| O O O | 0




2> A4 INEW/

CLTETT =

CODE (] =] R 1 d1 12 d L
Y54400300200801 3,0 0,2 2,0 2,86 8 [S) 60
Y54400300201201 3,0 0,2 2,0 2,86 12 (S] 80
Y54400300201601 3,0 0,2 2,0 2,86 16 S) 80
Y54400300300801 3,0 0,5 2,0 2,86 8 B s0
Y54400300301201 30 0,5 2,0 2,86 12 [S] 80
Y54400300301601 3,0 0,5 2,0 2,86 16 (S) 80
Y54400400101201 4,0 0,1 25 3,80 12 S} 80
Y54400400101601 4,0 0,1 2,5 3,80 16 B8 80
Y54400400102001 4,0 0.1 2.5 3,80 20 S 80
Y54400400201201 4,0 0,2 2,5 3,80 12 S 80
Y54400400201601 4,0 0,2 2,5 3,80 16 [S) s0
Y54400400202001 4,0 0,2 2,5 3,80 20 (S) 80
Y54400400501201 4,0 0,5 2,5 3,80 12 (S] 80
Y54400400501601 4,0 0,5 2,5 3,80 16 S] 80
Y54400400502001 4,0 0,5 2,5 3,80 20 (S] 0
Y54400500501601 5,0 0,5 2,7 4,80 16 (S] 60
Y54400600502001 8,0 0,5 3,0 5,80 20 S] 80
Roughing / Sgrossatura_| Semiinsting/Semiiniura | Finishing /Finitura | B3 Dry Machining [P MQL(mist) | ®<~ Coolant Emulsion

| | -
ota® | pciper | onisa , | Leghe
MR | e il tempr ot | e | et | e | o | e | et
B | o | B | M| | O | TR s
| e | oneloet | RG | -SeRRC | -60HRC | <65HAC astion
O]0|]0|]O0| 0] 0| O O O] O
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CLTEEE =

A \\,
/. e
N
L
7 @
(| =
H
- o, | et o nil
p, U/ ﬁw \Ji' TALENT
[ef=]=] S oD R 1 d1 12 d L
Y54500100011 1,0 01 0,9 0,95 4 4 50
Y545001500151 1,5 0,15 1.3 1,43 B8 4 50
Y54500150051 1,5 0,5 1,3 1,43 S] 4 50
Y54500200021 2,0 0,2 1,8 142 8 4 50
Y54500200051 2,0 0,5 1,8 1,9 8 4 50
Y54500300021 3.0 0.2 2,0 2,85 12 4 50
Y54500300051 3.0 05 2,0 2,85 12 4 50
Y54500400021 4,0 0,2 2,5 B, 7 15 (S) 80
Y54500400051 4,0 0,5 2.5 37 15 [S) B0
Y54500400101 4,0 1,0 25 G, 7 15 8 80
Y54500500021 5,0 0,2 2,5 4,6 18 6 80
Y54500500051 5,0 0,5 2,5 4,6 18 6 B0
Y54500500101 5,0 1,0 25 4,6 18 [S] s0
Y54500600021 6,0 0.2 Si@) SIS 22 (S) s0
Y54500600051 6,0 0,5 3,0 55 22 [S] s0
Y54500600101 6,0 1,0 Si@) SIS 22 (S) s0
Y54500800051 8,0 0,5 35 7.4 30 8 75
Roughing / Sgrossatura_| Semiinghing/Semiiniura | Finishing /Finta | B3 Dry Machining  [BP<_ MQL(mist) | <~ Coolant Emulsion
|| ——— |
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Aoféglaﬂon alltjlé:légi!{e H/:tzz:l:in:;aet:s inoégic(gbili (?ng léﬁl?rrr]l?n% leergrr}lee Grafite Lﬁ a'.lneiodl rescig%rrlg d
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S | Manal0Ved |G | <GBRRG | ~60RRG | ~65HRG castiron
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CODE aD R 1 d1 2 d L
Y54500800101 8,0 1,0 35 7.4 30 8 75
Y54500800151 8,0 1,5 SIS 7.4 30 8 75
Y54501000051 10,0 0,5 4,0 9,2 35 10 75
Y54501000101 10,0 1,0 4,0 e= S 10 75
Y54501000151 10,0 1,5 4,0 9,2 35 10 75
Y54501000201 10,0 2,0 4,0 g2 35 10 75
Y54501200101 12,0 1,0 4,0 11,0 41 12 85
Y54501200151 12,0 1,5 4,0 11,0 41 12 85
Y54501200201 12,0 2,0 4,0 11,0 a1 12 85
Roughing / Sgrossatura | Semi-Finishing / Semi-Finitura Finishing / Finitura |.%D Dry Machining |.< MQL (mist) |.<\ Coolant Emulsion
E 3 I | |
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s | o i termprat rooi | O | Lootesi | Lophe Leghedi | se0e

legatl | altamente Accialtemprat nosszbii | dutle | afomnio | Gme | Gfte | o el

legati Hardened Steels . ) - ) )

Carbon Stainless | Castiron, | Alluminium | Copper | Graphite | Titanium Heatresisting

sk | ol | D || el
| alloyed ~45HRC | ~55HRC | ~60HRC | ~65HRC
O/ 0/0|]0|]O0 ] O]0O0]|O0O O 0
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7 @ 812 0000 % é A
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Long-tool — E
\Jy TALENT
CODE aD R 1 d1 (=] d L
Y5460010001 1,0 01 0,9 0,95 8 4 50
Y546001500151 1,5 015 1,3 1,43 12 a4 50
Y54600200021 2,0 0,2 1,6 1,9 16 4 50
Y54600300021 30 0,2 2,0 2,85 20 4 B0
Y54600300051 3,0 0,5 2,0 2,85 20 4 s0
Y54600400021 4,0 0,2 25 ShL7 28 (S) 70
Y54600400051 4,0 0,5 25 3,7 28 [S] 70
Y54600500051 5,0 0,5 2,5 4,6 30 (S] 80
Y54600500101 5,0 1,0 2,5 4,6 30 [S] 80
Y54600600051 8,0 0,5 3,0 SIS 40 (S) 80
Y54600600101 6,0 1,0 3,0 55 40 [S) 80
Y54600800051 8,0 0,5 SIS 7.4 52 8 100
Y54600800101 8,0 1,0 35 7.4 52 8 100
Y54601000101 10,0 1,0 4,0 e 55 10 100
Y54601200101 12,0 1,0 4,0 11,0 65 12 110
Roughing / Sgrossatura | Semi-Finishing / Semi-Finitura Finishing / Finitura =3, Dry Machining < MQL (mist) <3~ Coolant Emulsion
E 3 | | .
cgcrgg:\fol Acciai per Ghisa,
bonio, . ' - { i i | Leghe
Aoféglaﬁon allt];%]grq{e Acciaitemprat inoég%gllbili (?ng léﬁl?rrr]l?n% leergrr}lee Grafite Lﬁ arlneiodl m%:%?g d
Carbon gl Hardened Steels Stainless | Gastiron, | Alluminium | Copper | Graphite | Titanium |00 ocietin
steels, | Tools steels steels Dutctllen alloys alloys alloys alloy g
Sepnor | Mohaloyed 2eHRC | <55HAC | ~60MRG | -GGHRC st
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CARBIDE Hsc
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CODE aD 1 d 4
Y547003001 3,0 S] S] 50 4
Y547004001 4,0 8 B8 80 4
Y547005001 5,0 10 S] 80 4
Y547006001 8,0 12 S 80 8
Y547008001 8,0 16 8 75 8
Y547010001 10,0 20 10 80 S
Y54701000331 10,0 33 10 80 S
Y547012001 12,0 24 12 100 8
Y54701200401 12,0 40 12 100 [S)
Y547016001 16,0 E= 168 110 8
Y54701600501 16,0 50 16 110 [S]
Y547020001 20,0 40 20 125 8
Y54702000551 20,0 55 20 125 [S]
Roughing / Sgrossatura | Semi-Finishing / Semi-Finitura Finishing / Finitura |.%D Dry Machining |.< MQL (mist) |.<1 Coolant Emulsion
- | |
é"ﬁ'é“%' Acciai per Ghisa,
rbonio, iai per - 158, ; i Leghe
iai i A Gh Leghedi | Legh Leghedi | oS08

Aclcelslagon altl:;%]eslglle Acciaitemprat osscabii | dulie | alomno | drme | Grafte | ifano. resgfl%?g el

Carbon g Hardened Steels Stainless | Castiron, | Alluminium | Copper | Graphite | Titanium |p.zc ecicrin

steels, | Tools steels steels Ductile alloys alloys alloys alloy g
Steelnon- | high alloyed castiron

alloyed ~45HRC | -55HRC | -60HRC | -65HRC
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Long-tool Er'r
b TALENT

d 4
Y548003001 3,0 15 [S) s0 a4
Y548004001 4,0 20 (S] 70 4
Y548005001 5,0 25 S 70 4
Y548006001 8.0 25 (S] 80 S
Y548008001 8,0 35 8 100 S
Y548010001 10,0 a5 10 100 S]
Y548012001 12,0 55 12 120 S]
Y548016001 16,0 B85 16 140 S]
Y548020001 20,0 75 20 180 S
Roughing / Sgrossatura | Semi-Finishing / Semi-Finitura Finishing / Finitura |.%D Dry Machining |.< MQL (mist) |.41 Coolant Emulsion
E N | |
écgg}]ag Acciai pe Ghisa,
bonio, cciai per - Isa, ) . Leghe
iai i A Ghi Leghe di Leghe Leghe di o
e af{%ﬁ?%ﬂ{e Accil tempra oo | S | el e | o | LR | et
Carbon . Hardened Steels Stainless | Gastiron, | Alluminium | Copper | Graphite | Titanium |00 ocietin
S1$te|els’ Hs ﬁteeeja steels cggth;loen alloys alloys alloys oy 9
- |
o | V% [TISHRC | -G5HRC | ~60HRC | ~65HRC
os 0O 0|0 |0 o O
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200
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Long-tool —
A\ 4 T B
A (/ P ] TALENT
CODE oD R 1 d1 2 4
Y55500300051 3,0 0,5 35 |285| 20 S] 80 4
YS55500400051 4,0 0,5 50 385 25 (S) 70 4
Y55500500051 5,0 0,5 55 4.8 30 S] 80 4
Y55500600051 8,0 0,5 7.0 5,8 40 B8 80 S]
Y55500800051 8,0 0,5 9,0 7.8 50 8 100 S)
Y55500800101 8,0 1,0 9,0 7.8 50 8 100 B8
YS5501000051 10,0 O5 | 11,0 | 97 55 10 100 S
Y55501000101 10,0 1,0 | 11,0 | 9,7 55 10 100 (S)
YS5501200101 1220| 1,0 120|116 | 680 12 110 B
Y55501200151 120| 1,5 |[120 | 11,6 | 680 12 110 S]
Y55501600151 16,0 1,5 16,0 | 155 | 75 16 140 (S
YS5501600201 16,0 | 2,0 | 1680 | 155 | 75 18 140 S]
Roughing / Sgrossatura | Semi-Finishing / Semi-Finitura Finishing / Finitura |.%o Dry Machining |.< MQL (mist) |.<1 Coolant Emulsion
E 3 | |

Acciai al

s | o i termprat rooi | O | Lootesi | Lophe Leghedi | se0e

legatl | altamente Accatemprl nosszbii | dutle | afomnio | Gme | Gfte | o el

legati Hardened Steels ) . - ) )

Carbon Stainless | Castiron, | Alluminium | Copper | Graphite | Titanium |p.zc ecicrin
Sstelels 'rll'p%ls iteelg steels Dutc,tlle alloys alloys alloys alloy g
S | "N | 5HRC | -GBHRC | -60HRC | ~65HRC gestiron
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Y557006001 6,0 1,0 15 6 s0
Y557008001 8,0 1,0 20 8 75
Y557010001 10,0 1,5 25 10 80
Y557012001 12,0 1,5 (@) 12 100
Y557016001 16,0 2,0 40 16 110
Y557020001 20,0 2,0 45 20 125
Roughing / Semi-Finishing / Semi-Finitura Finishing / Finitura =3, Dry Machining .< MQL (mist) <3~ Coolant Emulsion
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CLTEEE = (=)

R

"
Q- P 05~4 +0.000-0.015 S8 NN |
(@ 5~8  +0.000-0020 .
7 1012 +0.000-0.030 S \ hs

202

R‘ (-;
H HSC
Long-tool

G

8 ||| u| e
y ) g = DIAMANT

- m 1/ || ﬂ

I

-

E CODE aD R 1 d1 (=] d L 4
Yes200500350051 | 0,5 (0,05 1,5 |0,46 | 3,5 4 50 2
Y65200500600051 | 0,5 0,05 | 1,5 | 0,46 B8 4 50 2
Y65200500800051 | 0,5 | 0,05 1,5 0,46 8 4 50 2
Y65201000500051 1,0 0O05| 25 0,95 5 4 50 4
yes201000800051 | 1,0 |O005| 25 |0,895 8 4 50 4
Y65201001000051 1,0 O05| 25 (095| 10 4 50 4
Y65201001200051 1,0 O05| 25 (095 12 4 50 4
Y65201001500051 1,0 O05| 25 [095| 15 4 50 2
YB5201500600051 1,5 0,05 3,0 | 1,45 [S) 4 50 4
YB5201500800051 1,5 0,05 3,0 | 1,45 8 4 50 4
YB5201501000051 1,5 10,05 3,0 |1,45 | 10 4 50 a4
YE5201501200051 1,5 0,05 30 | 1,45 12 4 50 4
Y65202001000101 2,0 01 30 1,834 | 10 Eat 50 pal
Y65202001200101 2,0 01 30 | 1,94 12 4 50 4
Y65202001400101 2,0 01 30 | 1,949 14 4 50 4
Y65202001600101 2,0 01 30 |[1.94 | 16 a4 50 Pl
Y65202001000501 | 2,0 0,5 30 [ 1,84 | 10 a4 50 a4

Roughing / Sgrossatura | Semi-Finishing / Semi-Finitura Finishing / Finitura |.%g Dry Machining |.< MQL (mist) |.%’1 Coolant Emulsion

g 3 | |

Acciai al - )

e | Ao i tormprat sl | S | Logbosi | Loote Leghedi | o hédte
legati altlamelme Acciiermprat inossidabili | dutile | aliminio | dirame | Grafie | tfano | '3 g’r'g d
Carbon . Hardened Steels Stainless | Gastiron, | Alluminium | Copper | Graphite | Titanium |- ecics
stelels, Tools slteels steels Ductile alloys alloys alloys |8 a’"eosy' g

Sepnor | Mohaloyed 2eHRC | <55HAC | ~60MRG | -GGHRC castion
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yesa2o2001200801 | 2,0 | 05 | 3,0 [1.894 | 12 4 50 4
YE5202001400501 2,0 05 | 30 19494 | 14 4 50 4
Y65202001600501 | 2,0 05 | 30 1949 | 18 4 50 4
YE5203001500101 S 01 50 285| 15 4 80 4
Y65203002000101 3,0 01 50 285 20 4 B0 4
YE5203001500501 3,0 0,5 50 285 15 4 B0 4
Y65203002000501 | 3,0 0,5 50 | 285 20 4 B0 4
Y65204001600201 4.0 0,2 6,0 385 | 16 (S] 60 4
Y65204001600501 4,0 0,5 6,0 385 | 16 4 B0 4
Y65204002500501 | 4,0 0,5 6,0 385 25 4 60 4
Y65205002000501 | 5,0 0,5 80 485 | 20 5 70 4
Y65205003500501 | 5,0 0,5 80 485 | 35 15 70 a4
Y65206002000201 | 5,0 03 13,0 5.8 20 8 80 8
Y65206003000501 | 6,0 05 13,0 58 30 B8 100 4
Y65206004000501 | 6,0 05 13,0 58 40 S] 100 a4
Y65206005000501 | 6,0 05 13,0 | 58 50 (S) 100 4
Y65206006000501 | 6,0 05 13,0 58 80 S] 100 a4
yes208003200201 | 80 | 0,3 | 130 | 7.8 32 8 75 S)
yesa2o8003000501 | 8,0 | 0,5 | 130 | 7.8 30 8 100 4
Y65208004000501 | 8,0 05 |[130| 7.8 40 8 100 4
Y65208005000501 | 8,0 05 |130| 7.8 50 8 100 4
Y65208006000501 | 8,0 05 |130| 7.8 80 8 100 4
Ye5210003000501 | 10,0 | 0,5 | 15,0 | 9,8 30 10 100 4
YE5210004000501 | 10,0 | O,5 | 15,0 | 9,8 40 10 100 4
Yes210005000501 | 10,0 | 0,5 | 15,0 | 9,8 50 10 100 4
Ye5210006000501 | 10,0 | O,5 | 15,0 | 9,8 60 10 100 4
Y65212004000501 | 12,0 | O,5 | 20,0 11,8 40 12 100 4
Yes212005000501 | 12,0 | O,5 | 20,0 11,8 50 12 100 4
Y65212006000501 | 12,0 | O,5 | 20,0 11,8 60 12 100 4
Roughing / Syrossatura_| Semiinshing/SemiFiniure | Finishing /Fintura | [BP=5. Dry Machining [ MQL(mist) | B®<~ Coolant Emuision
;cécr%'gh% Aodiai gr o | chisa . | Lege
ot T, Accil temprai o | e | A | Ao | cate | oae el
| . oo | i M| g | O | TR g
| e | onalbfed | HRC | -G6HRC | 6UHRC | ~65HRC castiron
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A A/// i ] @ l\* DIAMANT
P T . J \
H ~
I
T
E CODE oD R 1 d L
Y65300200151 2,0 0,15 10 4 50
YE5300300151 3,0 0,15 15 4 680
Y65300400201 4,0 0,2 20 4 B0
YE5300500301 5,0 0,3 25 5 70
Y65300600301 8,0 0,3 30 S] 100
Y65300800501 8,0 0,5 30 8 100
Y65301000501 10,0 0,5 35 10 100
YE5301200501 12,0 0,5 40 12 100
Roughing / Semi-Finishing / Semi-Finitura Finishing / Finitura |.%D Dry Machinii |.< MQL (mist) |.¢.’1 Coolant Emulsion
| |
Acciai al - )
Ko | “indy’ i termprat roi | S | Logred | Logne Leghedi | ,sedft
legat | afamente Acdialtemprl nossebii | Gutle | alomnio | dime | Gfte | ifano e
legatl
Carbon g Hardened Steels Stainless | Castiron, | Alluminium | Copper | Graphite | Titanium Heatresisting
Stseteelerllso'n- msaﬁtezla steels clggtc};loen alloys alloys alloys alloy
s | V% [TISHRC | -G5HRC | ~60HRC | ~65HRC
106 o
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dihﬂ-_“: \iRD
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D_, £0.005
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< R z2 \ h5
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“rop 4 > NG
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I
-
CODE aD R 1 d1 d L .
Y6720005061 0,5 0,25 0,5 0,46 S] 3 50
Y6720005081 0.5 0,25 0.5 0,46 8 3 50
Y672000506041 0,5 0,25 0,5 0,46 S] 4 50
Y&6720005101 0,5 0,25 0,5 0,46 10 4 80
Y&6720006061 0,6 0,3 0.6 0,56 S] 4 50
Y6720006081 0,6 0,3 0,6 0,56 8 4 50
Y6720006101 0,6 0,3 0,6 0,56 10 4 80
Y6720010051 1,0 0,5 1,0 0,95 5 4 50
Y6720010081 1,0 0,5 1,0 0,95 8 4 50
Y6720010101 1,0 0,5 1,0 0,95 10 4 50
Y6720010121 1,0 0,5 1,0 0,95 12 4 50
Y6720010141 1,0 0,5 1,0 0,95 14 4 50
Y6720010161 1,0 0,5 1,0 0,95 16 4 50
YE720010181 1,0 0,5 1,0 0,95 18 a4 80
Y6720015071 1,5 0,75 1,5 1,45 7 4 50
Y6720015101 1,5 0,75 1,5 1,45 10 4 50
Y6720015121 1,5 0,75 1,5 1,45 12 a4 50
Roughing / Sgrossatura | Semi-Finishing / Semi-Finitura Finishing / Finitura |.%Q Dry Machini |.< MQL (mist) |.<1 Coolant Emulsion
E 3 [ |
Acciai al - ’
R | “nds’ il termprat aoi | G | Logrodi | Legre Leghedi | se0e
legail | atamente Acciaitemprat nosscabii | dultle | alomno | drime | Grafte | ifano el
legati Hardened Steels ) . - ) )
Carbon Stainless | Castiron, | Alluminium | Copper | Graphite | Titanium Heatresisting
Stsetglerlg’n- 'rll'?g?!saitoeyeelg steels cggtclt:loen alloys alloys alloys alloy
alloyed ~45HRC | ~B5HRC | -60HRC | -65HRC
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Y6720015151 1,5 0,75 1,5 1,45 15 4 80
Y&720015181 1,5 0,75 1,5 1,45 18 4 80
Y6720015201 1,5 0,75 1,5 1,45 20 4 80
Y6720020101 2,0 1,0 2,0 1,94 10 4 50
Y6720020121 2,0 1,0 2,0 1,94 12 4 50
Y6720020141 2,0 1,0 2,0 1,94 14 4 50
YE720020161 2,0 1,0 2,0 1,94 18 4 50
YE720020181 2,0 1,0 2,0 1,94 18 4 50
Y6720020201 2,0 1,0 2,0 1,94 20 4 s0
Y6720020251 2,0 1,0 2,0 1,94 25 a4 70
Y6720030151 3,0 1,5 3,0 2,90 15 4 s0
Y6720030201 3,0 1,5 Si@) 2,90 20 Pl 80
Y&6720030301 30 1,5 3,0 2,90 30 4 70
Y6720040001 4,0 2,0 7,0 - - 4 50
Y6720040251 4,0 2,0 12,0 | 3,90 25 4 80
Y6720040371 4,0 2,0 12,0 | 3,90 7 4 70
Y6720050001 5,0 25 7,0 - - 5 50
Y6720050301 =) 25 15,0 | 4,90 30 = 70
Y6720050371 5,0 2,5 15,0 | 4,90 37 5 70
Y6720060001 8,0 S0 10,0 = = S] 80
Y6720060401 8,0 3,0 18,0 | 5,90 40 S] 100
Y6720060571 8,0 S0 18,0 | 590 57 S] 100
Y6720080001 8,0 4,0 10,0 - - 8 80
Y6720080401 8,0 4,0 20,0 | 7,90 40 8 100
Y6720080571 8,0 4,0 20,0 | 7,90 57 8 100
Y6720100001 10,0 5,0 15,0 - - 10 75
Y6720100451 10,0 5,0 25,0 | 9,90 45 10 100
Y6720100601 10,0 5,0 25,0 | 990 80 10 100
Y6720120001 12,0 6,0 15,0 - - 12 75
Y6720120451 12,0 8,0 25,0 | 11,90 45 12 100
Roughing / Syrossatura_| SemiFinshing/SemiFiniura | Finishing /Fintura | [BP=5 Dry Machining [P MQL(mist) | B®<~ Coolant Emuision
%Crggri]%, Acciai per - ! _ Ghisa, _ ) Leghe
o a%ﬂ{e Acciltempra o | dmte | s | de | e | o D
G | e gk | St | Mg | g | Gl | I |y
| S | a0 | e T -5GHRC | ~60HRC | ~GBHRG castion
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Y6720120601 12,0 6.0 250 11,90 | 80 12 100
G
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=]
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T
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Roughing / Sgrossatura | Semi-Finishing / Semi-Finitura Finishing / Finitura |.%o Dry Machini |.< MQL (mist) |.<‘ Coolant Emulsion
T |
Acciai al = .
S | doi | O | Lered | tegre Legredi | e
lal il iai i | i 9
legati | altamente Accial termprat inossoabii | dutte | aldmno | drame | Grafte | tiamo reséalg?gal
legati Hardened Steels . ) - ) )
Carbon Stainless | Castiron, | Alluminium | Copper | Graphite | Titanium |i. . ociat
Ststelels, ;I'Ipzﬂslsteela steels cg;c,t:len alloys alloys alloys '“a"w
e | " alofed | RG | <5HRC | -GOHRC | ~GGHRC "
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Y | B 5 0
Long-tool E
y P “ DIAMANT
CODE aD 1 d1 2 d L 4
Y67300500351 0,5 1,5 0,46 35 4 50 2
Y67300500601 0,5 1,5 0,46 6 4 50 2
Y67300500801 0,5 1,5 0,46 8 4 50 2
Y67301000501 1,0 2.5 0,95 = 4 50 4
Y67301000801 1,0 2.5 0,95 8 4 50 4
Y6730100201001 1,0 2.5 0,95 10 4 50 2
Y67301001001 1,0 25 0,95 10 4 50 4
Y6730100201201 1,0 2,5 0,95 12 4 50 2
Y67301001201 1,0 25 0,95 12 4 50 4
Y67301001501 1,0 25 0,95 15 4 50 2
Y67301500601 1,5 3,0 1,45 [S) 4 50 a4
YE7301500801 1,5 SO 1,45 8 4 50 4
YE7301501001 1,5 3,0 1,45 10 Eat 50 pal
Y67301501201 1,5 SO 1,45 12 4 50 4
Y67302001001 2,0 3,0 1,94 10 4 50 4
Y67302001201 2,0 S0 1,94 12 4 50 4
Y67302001401 2,0 3,0 1,94 14 4 50 4
Roughing / Semi-Finishing / Semi-Finitura Finishing / Finitura |.%Q Dry Machini |.< MQL (mist) |.4~. Coolant Emulsion
kS |
Acciai al - )
e | Ao i tormprat sl | S | Logbosi | Loote Leghedi | ,sedft
legat | afamente Acdialtemprl inossdabii | dutle | alimino | diame | Grafte | (tfamo | 'eSSENUd
Carbon . Hardened Steels Stainless | Castiron, | Alluminium | Copper | Graphite | Titanium Heatresisting
| BT i
aloed | ["45ARC | ~55HRC | -6OHRC | -63HRC
o
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Y6730200201601 2,0 3,0 1,94 16 4 50 2

Y67303001501 Siw 5,0 2,85 15 4 80 4

Y6730300202001 3,0 5,0 2,85 20 4 80 2

Y67304001601 4,0 6,0 SRS 16 (S) 80 4

Y67306002001 6,0 13,0 5,8 20 (S] 80 S]

Y67308003201 8,0 13,0 7.8 32 8 75 (S]
G
R
A
=]
H
I
T
E

Roughing / Semi-Finishing / Semi-Finitura Finishing / Finitura |.%D Dry Machinii |.< MQL (mist) |.‘)-1 Coolant Emulsion
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Y693004001 4,0 2,0 9 4 100
YE93005001 5,0 2,5 11 5 100
YE93006001 6,0 3,0 15 [S] 150
YE93008001 8,0 4,0 20 8 150
Y693010001 10,0 5,0 25 10 165
YE93012001 12,0 6,0 30 12 1685
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7O 30°z2
7= 30°z2
70 30°z2
7B 30°z4
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CODE oD R 1 d1 2 d L
Y70100200051 0.2 01 o2 017 05 3 50
Y7010020011 (@F=] 0.1 (@F=] 017 1 3 50
Y70100200151 0.2 01 o2 017 1.5 3 50
Y7010020021 0.2 0.1 0,2 017 2 3 50
Y7010030011 0.3 015 0.2 0,27 1 3 50
Y7010030021 0,3 015 o,2 0,27 2 3 50
Y701004001 0.4 0.2 0.4 0,37 1 3 50
Y7010040031 0,4 0,2 0,4 0,37 3 &l 50
Y7010040041 0,4 [@F=] 04 0,37 4 3 50
Y7010050021 0,5 0,25 0,5 0,46 2 &l 50
Y7010050041 0,5 0,25 0,5 0,46 4 3 50
Y7010050061 0,5 0,25 0,5 0,46 (S] S 50
Y7010050081 0,5 0,25 0,5 0,46 8 3 50
Y70100600122 0,6 (@)} 0,6 0,58 1,2 4 50
Y70100600252 0,6 0,3 0,6 0,58 2,5 4 50
Y7010060031 (@)S] 0,3 0,6 0,56 3 3 50
Y70100600352 0,6 0,3 0,6 0,58 35 4 50
Roughing / Sgrossatura | Semi-Finishing / SemiFinitwra | Finishing / Finitura -5, Dry Machining < MaL (mist) <3~ Coolant Emulsion
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Y7010060061 0,8 0,3 0,6 0,56 S) 3 50
Y7010060081 (@)S] 0,3 0,6 0,56 8 3 50
Y7010070081 0,7 0,35 0,7 0,66 8 3 50
Y70100800152 0,8 0,4 0,8 0,76 1,5 4 50
Y7010080021 0,8 0.4 0.8 0,76 2 3 50
Y70100800302 0,8 0.4 0.8 0,76 3 4 50
Y7010080041 0,8 0.4 0,8 0,76 4 3 50
Y70100800452 0,8 0.4 0,8 0,76 4,5 4 50
Y7010080061 0.8 0,4 0,8 0,76 (S) 3 50
Y7010080081 0,8 0,4 0,8 0,76 8 S 50
Y7010090101 0,9 0,45 0,9 0,85 10 4 50
Y7010100031 1,0 0,5 1,0 0,95 3 4 50
Y7010100051 1,0 0,5 1,0 0,95 5 4 50
Y7010100081 1,0 0.5 1,0 0,95 8 a4 50
Y7010100101 1,0 0,5 1,0 0,95 10 4 50
Y7010100121 1,0 0,5 1,0 0,95 12 4 50
Y7010100151 1,0 0,5 1,0 0,95 15 4 80
Y7010100181 1,0 0,5 1,0 0,95 18 a4 80
Y7010100201 1,0 0,5 1,0 0,95 20 4 70
Y7010120061 1,2 0.6 1,2 1,15 B8 4 50
Y7010120081 1,2 0.6 1,2 1,15 8 4 50
Y7010120121 1.2 0.8 1.2 1,15 12 4 50
Y7010140151 1,4 0,7 1,4 1,35 15 4 80
Y7010150071 1.5 0,75 1.5 1,45 7 4 50
Y7010150101 1.5 0,75 1.5 1,45 10 4 50
Y7010150121 1,5 0,75 1,5 1,45 12 4 50
Y7010150151 1,5 0,75 1,5 1,45 15 4 80
Y7010150181 1,5 0,75 1,5 1.45 18 4 80
Y7010150201 1,5 0,75 1,5 1,45 20 4 B0
Y7010150221 1,5 0,75 1,5 1,45 22 4 B0
Roughing / Sgrossatura | Semi-Finishing / Semi-Finitura Finishing / Finitura =3, Dry Machining ‘.< MQL (mist) <3 Coolant Emulsion
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Y7010160081 1,8 0.8 1,8 1,55 8 4 50
Y7010160121 1,6 0,8 1,6 1583 12 4 60
Y7010160161 1,8 0.8 1,8 1,55 18 a4 80
Y7010160201 1,8 0.8 1,8 1,55 20 4 80
Y7010180201 1,8 0,9 1,8 1,74 20 4 80
Y7010200041 2,0 1,0 2,0 1,94 4 4 50
Y7010200061 2,0 1,0 2,0 1,94 S] 4 50
Y7010200081 2,0 1,0 2,0 1,94 8 4 50
Y7010200101 2,0 1,0 2,0 1,94 10 4 50
Y7010200121 2,0 1,0 2,0 1,94 12 4 s0
Y7010200141 2,0 1,0 2,0 1,94 14 4 80
Y7010200161 2,0 1,0 2,0 1,94 16 4 s0
Y7010200181 2,0 1,0 2,0 1,94 18 4 s0
Y7010200201 2,0 1,0 2,0 1,94 20 4 s0
Y7010200221 2,0 1,0 2,0 1,94 22 4 70
Y7010200251 2,0 1,0 2,0 1,94 25 4 70
Y7010200301 2,0 1,0 2,0 1,94 30 4 70
Y7010250121 25 1,25 25 2,4 12 4 50
Y7010250251 25 1,25 25 2,4 25 4 70
Y7010300101 3,0 1,5 Si@) 2,85 10 4 80
Y7010300121 3,0 1,5 3,0 2,85 12 4 50
Y7010300151 30 115 30 2,85 15 4 80
Y7010300201 30 1.5 30 2,85 20 4 70
Y7010300251 S0 1,5 S} 2,85 25 4 70
Y7010300301 3,0 1,5 3,0 2,85 30 4 70
Y7010300351 SO 1,5 Sim 2,85 35 4 80
Y7010400201 4,0 2,0 4,5 3,8 20 [S) 70
Y7010400251 4,0 2,0 4.5 3.8 25 6 70
Y7010400301 4,0 2,0 45 3.8 30 [S] 80
Y7010400351 4,0 2,0 4,5 3.8 35 (S] 80
Roughing / Sgrossatura | Semi-Finishing / Semi-Finitura Finishing / Finitura =3, Dry Machining ‘.< MQL (mist) <3~ Coolant Emulsion
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CODE oD R (| d1 2 d L
Y7010400401 4,0 2,0 4.5 3.8 40 [S) 90
Y7010400451 4,0 2,0 4,5 3.8 a5 B8 90
Y7010400501 4,0 2,0 4.5 3.8 50 [S] 100
Y7010500251 5,0 2,5 5,0 4.8 =25 (S] 70
Y7010500301 5,0 2,5 5,0 4.8 30 [S] 80
Y7010500351 5,0 2,5 5,0 4.8 85 8 80
Y7010600301 8,0 3,0 8,0 5,8 30 [S] 80
Y7010600501 6,0 3,0 8,0 5,8 50 5 100

Roughing / Sgrossatura | Semi-Finishing / Semi-Finitura Finishing / Finitura =3, Dry Machining .< MQL (mist) <~ Coolant Emulsion
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CODE oD R 1 d1 =] d L
M Y702004000501 0,4 0,2 0,32 | 0,38 0,5 4 45
é Y702004000751 0,4 02 032 038 075 4 45
R Y702004001001 0,4 0,2 0,32 | 0,38 1 4 45
o Y702004001501 0,4 0.2 0,32 | 0,38 1.5 4 a5
Y702005001001 0,5 0,25 0,4 0,48 1 4 45
Y702005001501 0,5 0,25 0.4 0,48 1.5 4 a5
Y702005002001 0,5 0,25 0,4 0,48 2 4 a5
Y702006001001 0,6 0,3 0,48 | 0,58 1 4 45
Y702006001501 0.6 0,3 0,48 | 0,58 1,5 4 45
Y702006002001 0,6 Q3 0,48 | 0,58 2 4 45
Y702006002501 0,6 0,3 0,48 | 0,58 2,5 4 45
Y702008002001 0,8 0,4 0,684 | 0,78 2 4 45
Y702008003001 0,8 0,4 0,684 | 0,78 3 4 45
Y702008004001 0,8 0,4 0,684 | 0,78 4 4 45
Y702008005001 0,8 0,4 0,684 | 0,78 5 4 45
Y702008006001 0,8 0,4 0,684 | 0,78 (S] a 45
Y702010002001 1,0 0,5 0,8 0,97 2 4 45
Roughing / Semi-Finishing/ Semi-Fintura | Finishing / Finitura =3, Dry Machining < ML (mis) <3~ Coolant Emulsion
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Y702010003001 1,0 0,5 0,8 0,97 3 4 a5
Y702010004001 1,0 0,5 0,8 0,97 4 4 45
Y702010005001 1,0 0,5 0,8 0,97 5 4 a5
Y702010006001 1,0 0,5 0.8 BE7 S) 4 45
Y702010008001 1,0 0,5 0.8 0,97 8 4 a5
Y702010010001 1,0 05 0.8 0,897 10 4 45
Y702010012001 1,0 05 0,8 097 12 4 45
Y702015003001 1,5 0,75 1,2 1,47 3 4 45
Y702015004001 1,5 0,75 1,2 1,47 4 4 45
Y702015006001 1,5 0,75 1,2 1,47 (S] 4 45
Y702015008001 1,5 0,75 1,2 1,47 8 4 45
Y702015010001 1.5 0,75 1,2 1,47 10 4 45
Y702015012001 1,5 0,75 1,2 1,47 12 4 45
Y702020004001 2,0 1,0 1,6 1,96 4 4 45
Y702020006001 2,0 1,0 1,6 1,96 [S] 4 45
Y702020008001 2,0 1,0 1,6 1,96 8 4 45
Y702020010001 2,0 1,0 1,6 1,96 10 4 45
Y702020012001 2,0 1,0 1,6 1,96 12 4 45
Y702020014001 2,0 1,0 1,6 1,96 14 a 60
Y702020016001 2,0 1,0 1,6 1,96 16 4 60
Y702020020001 2,0 1,0 1,6 1,96 20 4 60
Y702030006001 3.0 1.3 2,4 2E5 S) 4 45
Y702030008001 3.0 1.5 2,4 2,95 8 4 45
Y702030010001 S0 1.5 2,4 2RSS 10 4 45
Y702030012001 30 1,5 2,4 2,95 12 4 45
Y702030015001 S0 1,5 2,4 255 15 4 60
Y702030020001 3,0 1,5 2,4 2,95 20 4 80

Roughing / Sgrossatura | Semi-Finishing / Semi-Finitura

Finishing / Finitura
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Long-tool i
i
CODE oD | d1 2 d L
M Y7030040021 0,4 0,6 0,37 2 3 50
I Y7030040041 0,4 0,6 0,37 4 3 50
E Y7030050041 0,5 0,8 0,46 4 3 50
o Y7030050081 0,5 0,8 0,46 8 S 50
Y7030060041 0,6 1,0 0,56 4 3 50
Y7030060061 0,6 1,0 0,56 (S] S 50
Y7030060101 0,6 1,0 0,56 10 3 50
Y7030070041 0,7 1.1 0,66 4 3 50
Y7030070061 0,7 1.1 0,66 [S] 3 50
Y7030070101 0,7 11 0,66 10 8 50
Y7030080041 0,8 1,2 0,76 4 3 50
Y7030080081 0,8 1,2 0,76 8 3 50
Y7030090061 0,9 1,4 0,86 [S) 3 50
Y7030090101 @9 1.4 0,86 10 3 50
Y7030100051 1,0 1,6 0,95 5 pal 50
Y7030100101 1,0 1,6 0,95 10 4 50
Y7030150071 1,5 2,3 1,45 7 4 50
Roughing / Semi-Finishing / Semi-Finitura Finishing / Finitura =3, Dry Machining { MQL (mist) <3~ Coolant Emulsion
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Y7030150151 1,5 2.3 1,45 15 a4 80
Y7030200101 2,0 30 1,94 10 4 50
Y7030200201 2,0 30 1,94 20 4 60
Y7030250121 25 SL7 2,4 12 4 50
Y7030250251 25 37 24 25 4 70
Roughing / Sgrossatura | Semi-Finishing / Semi-Finitura Finishing / Finitura =3, Dry Machining < MQL (mist) <~ Coolant Emulsion
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Long-tool i =
MARVEL
CODE [=] =] | d1 12 d L
Y7050100041 1,0 1,6 0,95 4 4 50
Y7050100081 1,0 1,6 0,95 8 4 50
Y7050100121 1,0 1,6 0,95 12 a4 50
Y7050110101 1.1 1,7 1,05 10 4 50
Y7050120061 1,2 1,8 115 [S] gl 50
Y7050120101 1.2 1,8 1,15 10 4 50
Y7050120161 1.2 1,8 1,15 16 4 60
Y7050130121 1,3 1,9 1,25 12 4 50
Y7050140061 1,4 2.1 1,35 [S) 4 50
Y7050140121 1,4 2,1 135 12 4 50
Y7050140161 1,4 2.1 1,35 16 4 B0
Y7050150061 1,5 2,3 1,45 (S) 4 50
Y7050150121 1,5 2,3 1,45 12 4 50
Y7050150161 1,5 255 1,45 16 4 80
Y7050160101 1,8 2,4 1,55 10 4 50
Y7050160141 1,6 2,4 1,55 14 4 s0
Y7050160181 1,6 2,4 1,55 18 4 60
Roughing / Semi-Finishing/ Semi-Fintura |~ Finishing / Finitura =5, Dry Machining < ML (mis) <3~ Coolant Emulsion
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CODE oD | d1 12 d L
Y7050170141 1,7 25 1,685 14 4 60
Y7050180121 1.8 2,7 1,74 12 4 50
Y70501801861 1,8 2,7 1,74 16 4 80
Y7050180201 1,8 27 1,74 20 4 680
Y7050190161 1,9 28 1,84 16 4 60
Y7050200101 2,0 30 1,94 10 4 50
Y7050200141 2,0 30 1,94 14 4 B0
Y7050200181 2,0 Si@) 1,94 18 4 80
Y7050200241 2,0 3,0 1,94 24 4 70
Y7050250121 2,5 B}, 7 2,4 12 4 50
Y7050250201 2.5 37 2,4 20 a4 80
Y7050300121 SO 4,5 2,85 12 4 50
Y7050300201 3,0 4,5 2,85 20 4 60
Y7050300301 3,0 4.5 2,85 30 Pl 70

Roughing / Sgrossatura | Semi-Finishing / SemiiFinitwra | Finishing / Finitura =3, Dry Machining < MaL (mist) < Coolant Emulsion
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Long-tool E r
p «[’/ IL/ H TWIST
CODE [=]m] R 1 d1 =] d L
Y706100200501 1,0 0,2 1 0,95 5 8 50
Y706100200751 1,0 0,2 1 0,95 7.5 (S) 50
Y706100201001 1,0 0,2 1 0,95 10 [S) 50
Y706100201251 1,0 0,2 1 0,95 | 12,5 (S) 80
Y706100201501 1,0 0,2 1 0,95 15 (S 60
Y706100202001 1,0 0,2 1 0,95 20 S 80
Y706150300501 1,5 0,3 1,5 1,45 5 [S) 50
Y706150301001 1.5 0,3 1,5 1,45 10 8 50
Y706150301501 1,5 0,3 1,5 1,45 15 [S) 80
Y706150302001 1.5 0,3 1,5 1,45 20 8 80
Y706200501001 2,0 0,5 2 1,94 10 [S] 80
Y706200501501 2,0 0,5 2 1,94 15 6 80
Y706200502001 2,0 0,5 2 1,94 20 [S] 80
Y706200502501 2,0 0,5 2 1,94 25 (S] 75
Y706200503001 2,0 0,5 2 1,94 30 [S] 75
Y706300801001 3,0 0,8 = 2,85 10 B 80
Y706300802001 3,0 0,8 3 2,85 20 B B0
Roughing / Sgrossatura | Semi-Finishing / Semi-Finitura Finishing / Finitura .%D Dry Machining { MQL (mist) .ﬁ'\ Coolant Emulsion
It | E 3
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Carbon gl Hardened Steels Stainless | Castiron, | Alluminium | Copper | Graphite | Titanium Heatresisting
steels, | Tools slteeelg steels cggtc};lgn alloys alloys alloys alloy
Sepnor | Mohaloyed 2eHRC | <55HAC | ~60MRG | -GGHRC
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Y706300803001 3,0 0,8 2,85 30 (S] 75
Y706300804001 3,0 0,8 3 2,85 40 5] 75
Effetto ellisse
- La speciale aoffilatura con riduzione di diametro
su due taglienti, consente la diminuzione delle vibrazioni
quando con il percorso utensile si arriva sugli angoli e
nelle lavorazioni in profonditd. Questo porta ad avere o M
un'efficienza in fresatura mai vista precedentemente. 2 3 I
- Occorre fare attenzione quando si misura il diametro §
della fresa, in quanto due denti formano un diametro 5 c
mentre gli altri due sono scaricati. 8 g
Sezione assiale di una fresa Y706
1. Tagliente principale (diametro nominale/principale)
2. Tagliente secondario (diametro ridotto)
3. Scarico (differenza tra diametro principale e ridotto)
4. La sezione risultante ¢ ellisse D Reduced
w Elipse effect iﬂ% [5] 74
N _ The special ellipse shape with redu- F 1) 5 R EGRN R T T 4 AR
ced diameter connects to end cutting flutes, %%E’Wﬁlﬁé&ﬁ%, JZﬁ—TL)FS%{EEE DI £ 15
vibrations are reduced when cutting comer BRI LR, JF e 1Y)
or deep section. This gives a higher level of ﬁJxﬂli%mﬁJ* (NN
cutting efficiency than previously achieved. - TEE, AR EIN NN D) 7) AR,
- Please be careful when measuring the ool TR R R () 1) ) F .
to take the diameter of main flufe and not the
diameter of the reduced slave flute. JF)J Hil A I
1. EJ17) (ERER
Y706 axial cross section diagram 2. 8101 7) CEARAT 4k 3 L
1. Main flute (normal diameter) 3. 33 AR (IJUJEEIJJUJZIEU e
2. Slave flute (reduced diameter) ]
3. Clearance (free space between main and 4. YIEIBEEL A Wl B
slave flute)
4, Cross-section is ellipse
Roughing / Sgrossatura | Semi-Fiishing / Semi-Finitura | Finishing / Finitura =5, Dry Machining I.< NQL (mist) <3~ Coolant Emulsion
I S [
Acciai al _
Rgég?%)n Accg;\sﬁler iai ] Acciai GeTm'fsi’ Leghedi | Leghe Leghedi | . Leahe
legati | altamente Accii temprat inossidabili | duttie | aliminio | dirame | Grafte | tianio res&gllgr(lg d
o legati Hardened Steels ) . ‘ -
arbon Stainless | Castiron, | Alluminium | Copper | Graphite | Titanium Heatresistng
Stselg\erllson- g%ﬂsaigeelg steels clggtclt;lgn alloys alloys alloys alloy
| alloyed ~45HRC | ~55HRC | ~60HRC | ~65HRC
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CODE [ ]m] R 1 d1 = d L
Y7111000251 1,0 0,5 1,0 0,95 25 [S] 50
Y7111000501 1,0 0,5 1,0 0,95 5,0 (S) S{@)]
Y7111500351 1,5 0,75 1,5 1,45 35 [S) 50
Y7111500701 1,5 0,75 1,5 1,45 7.0 S 80
Y7112000501 2,0 1,0 2,0 1,95 5,0 [S) 50
Y7112001001 2,0 1,0 2,0 1,95 10,0 S 80
Roughing / Semi-Finishing/ Semi-Fintura | Finishing / Finitura B3 DryMachining (B MaL (mist) <3~ Coolant Emulsion
E N | (-
Acciai al - )
e | Ao i tormprat sl | S | Logbosi | Loote Leghedi | ,sedft
Jegati altlamelme Acciatempral nosadabii | qutie | aliminio | dirme | Grafte | it resclalgrrlg d
legati
Carbon g Hardened Steels Stainless | Castiron, | Alluminium | Copper | Graphite | Titanium Heatresisting
Stseteelerllso'n- ﬁ?‘?l'saﬁ'e%'ﬁ steels clggﬁ;loen alloys alloys alloys alloy
o | V% [TISHRC | -G5HRC | ~60HRC | ~65HRC




— A W =
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1o G
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D _, —
@ 1~2 +0.000-0.015 -
- z2 h5

~4 y
GfHBIDE tﬁ’:ﬂ Hsc

i =
s

d
Y7131000251 1,0 1,5 0,95 25 [S) 50 M
7131000501 1,0 15 0,95 5,0 B 80 I
Y7131500381 1,5 23 1,45 3.8 6 50 g
Y7131500701 1,5 2.3 1,45 7.0 8 80 o
Y7132000501 2,0 3,0 1,95 5,0 S 50
Y7132001001 2,0 3.0 188 10,0 8 80

Roughing / Sgrossatura | Semi-Finishing / Semi-Finitwra | Finishing / Finitura B3, Dry Machining (B ML (mist) <~ Coolant Emulsion

Acciai al
S, | Mg pec | o | Loghodi | Legh Leghedi |  seohe

cciai non ensili iai i cciai isa e di e eghe di o

legati | altamente Accial termprat inossoabii | dutte | aldmno | drame | Grafte | tiamo resglg?g d

legati Hardened Steels . ) - ) )

Carbon Stainless | Castiron, | Alluminium | Copper | Graphite | Titanium Heatresistng
Stsetglerll%n- Il%?!saﬁtveyeelg steels cgécit:l& alloys alloys alloys alloy

alloyed ~45HRC | ~65HRC | ~60HRC | ~65HRC
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Long-tool
CODE [=]=] R 1 d1 2 d L
M Y71502000500051 02 005 | 015 | 018 0.5 4 50
I Y71502000500101 02 | 005 | 015 | 018 1 4 50
E Y71503000500101 0,3 0,05 | 0,25 | 027 1 4 50
o Y71503000500201 0,3 005 | 025 | 0,27 2 4 50
Y71504001000201 0,4 01 0,3 0,37 2 4 50
Y71504001000401 0,4 0.1 s 0,37 4 4 50
Y71505001000301 0,5 01 0,5 0,46 3 4 50
Y71505001000401 0,5 0.1 0,6 0,46 4 4 50
Y71505001000601 0,5 0.1 0,6 0,46 (S] 4 50
Y71506001000401 0,6 0 0,6 0,56 4 4 50
Y71506001000601 0,6 01 0,6 0,56 S] 4 50
Y71508002000401 0,8 0,2 0,8 0,76 4 4 50
Y71508002000601 0,8 0,2 0.8 0,76 S] Pl 50
Y71510002000401 1,0 0,2 1,0 0,95 4 4 50
Y71510002000601 1,0 0,2 1,0 0,95 (S] 4 50
Y71510002000801 1,0 0,2 1,0 @95 8 4 50
Y71510002001001 1,0 0,2 1,0 0,95 10 4 50
Roughing / Sgrossatura_| Semiinighing/Semiiniura | Finishing /Finitura | B3 Dry Machining  [BP<_ MQL(mist) | <~ Coolant Emulsion
|| | | —
écrg&ifo', Acciai per . Ghisa, ) . | Leghe
Ao | el Acciltempra ol dmte | sl | doe | e | on msgg‘%pga'
Efgs,‘;" Tp:;g::els Hardened Steels St:t?é?? cl%ﬁcitﬁlen' A||:W£isum Call) o’;;” Graphite T‘;ag‘y“s"‘ Heat;"eosyisﬂng
| S | Nenal0ed | e T -5GHRC | ~60HRC | ~GBHRG castion
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Y71510002001201 1,0 0.2 1,0 0,95 12 4 80
Y71510002001601 1,0 0.2 1,0 0,95 16 4 80
Y71515002000801 1,5 0,2 1,5 1,45 8 4 50
Y71515002001201 1,5 0,2 1,5 1,45 12 4 80
Y71515002001501 1,5 0,2 1,5 1,45 15 4 80
Y71515002002001 1,5 0,2 1,5 1,45 20 4 s0
Y71520002000801 2,0 0,2 2,0 1,94 8 4 50
Y71520005000801 2,0 0,5 2,0 1,94 8 4 50
Y71520002001201 2,0 0,2 2,0 1,94 12 4 60
Y71520005001201 2,0 0,5 2,0 1,94 12 4 s0
Y71520002001601 2,0 0,2 2,0 1,94 16 4 80
Y71520005001601 2,0 0,5 2,0 1,94 168 4 80
Y71520002002001 2,0 0,2 2,0 1,94 20 4 s0
Y71520005002001 2,0 0,5 2,0 1,94 20 4 80
Y71525002002001 25 0,2 2,5 2,4 20 4 s0
Y71525005002001 2,5 0,5 25 2,4 20 4 s0
Y71530002000801 3,0 0,2 3,0 2,85 8 [S) s0
Y71530005000801 3,0 0,5 3.0 2,85 8 6 60
Y71530002001201 3,0 0,2 3,0 2,85 12 [S) 60
Y71530005001201 Ed 0,5 Slia 2,85 12 6 60
Y71530002001601 3,0 0,2 3,0 2,85 16 [S) 70
Y71530005001601 3,0 0,5 30 2,85 16 (S) 70
Y71530002002001 3,0 0,2 3,0 2,85 20 [S) 70
Y71530005002001 3,0 0,5 S} 2,85 20 (S] 70
Y71530002003001 3,0 0,2 3,0 2,85 30 S] 80
Y71530005003001 3,0 0,5 Sim 2,85 30 S] 80

Roughing / Sgrossatura | Semi-Finishing / Semi-Finitura

Finishing / Finitura

=3~ Dry Machining !.< MQL (mist) <~ Coolant Emulsion

Acciai al B
carbonio, | Acciai per

0o : _ _ - isa, ) ) Leghe
Acciainon |  utensili i Acciai Ghisa Leghe di Leghe Leghe di et
legati altlametme Acciaitemprat nosaabii | culfle | alimne | dime | Grafte | timo ’e%gl‘g?g d
legati '
Carbon d Hardened Seels Stainless | Castiron, | Alluminium | Copper | Graphite | Titanium |y ocicin
Stsle‘els, ;’pﬂs ﬁleel(s1 steels Dutc_hle alloys alloys alloys alloy 9
- castiron
Hod | "% | J5HRC | -55HRC | ~60HRC | -65HRC
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Y718008200081 0,8 8 2° Pl 50
Y718010030081 1,0 8 30° 4 50
Y718010030121 1,0 12 30’ a4 50
Y718010100081 1,0 8 9 @ a4 50
Y718010100121 1,0 12 1° a4 50
Y718010200081 1,0 8 2° 4 50
Y718010200121 1,0 12 2° 4 50
Y718012030101 1,2 10 30’ 4 50
Y718012100101 1,2 10 10 4 50
Y718012200101 1,2 10 2° 4 50
Y718015030081 1,5 8 30’ 4 50
Y718015030121 1,5 12 30’ 4 50
Y718015030161 1,5 16 30 a4 50
Y718015100081 1,5 8 1° a4 50
Y718015100121 1,5 12 1° Pl 50
Y718015100161 1,5 16 1° a4 50
Y718015200161 1,5 16 2° Pl 50

Roughing / Sgrossatura | Semi-Finishing / Semi-Finitura Finishing / Finitura =3, Dry Machining { MQL (mist) <3~ Coolant Emulsion

kN [ -

écgg}]fol Acciai per " Ghisa, ) | Leghe
Aofelglaﬁon alltjlé:r#gg{e Acdialtemprl e [kiie Y Rebinemat il (e resci?l%rrlg d

Carbon ! Hardened Steels Stainless | Castiron, | Alluminium | Copper | Graphite | Titanium Heatresisting
S1$e“e?|er|1%’n- ;%ﬂsaﬁgzyeelg steels cggtc};lgn alloys alloys alloys alloy
| "alloyed ~45HRC | ~55HRC | -60HRC | -65HRC 5 ° o N

0O 0 0|0
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Y718015300121 1,5 12 3° a4 50
Y718020200121 2,0 12 2° a4 50
Y718030050161 3,0 186 30’ 4 50
Y718030050201 3,0 20 30’ 4 50
Y718030050251 3,0 25 30 a4 80
Roughing / Sgrossatura | Semi-Finishing / Semi-Finitura Finishing / Finitura =3, Dry Machining < MQL (mist) <3 Coolant Emulsion
B N [ |
Acciai al = .
s | o rooi | O | Lootesi | Lophe Leghedi |  seohe
lal il ial i | - 4
legati altamente Accial termprat inossidabili | duttile aIEI!l?minio dirame Grafite ti?anio reséalg?g d
legati Hardened Steels . ) - ) )
Carbol Stainless | Castiron, | Alluminium | Copper | Graphite | Titanium |i. . ociat
Ststelels, ;l']plﬂs fteelg steels D;c,t:len alloys alloys alloys | alloy
e | " alofed | RG | <5HRC | -GOHRC | ~GGHRC gestio

oan-<
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d
M Y7251000100251 1,0 01 1,5 0,95 25 [S) 50
é Y7251000100501 1,0 01 1,5 0,95 5,0 (S) 80
R Y7251500100381 1,5 01 2,3 1,45 3.8 [S) 50
o Y7251500100701 1,5 0.1 2,3 1,45 7.0 6 80
Y7252000100501 2,0 01 3,0 1,95 5,0 [S) 50
Y7252000101001 2,0 0.1 3,0 1,95 10,0 S 80
Roughing / Semi-Finishing / Semi-Fintura | Finishing / Finitura B3 DryMachining | BT MQL (mist) <3~ Coolant Emulsion
E B [ |
Acciai al - )
Sl | A hecl | | Loghedi | Leghe Leghedi | o hédte
lal ul I ial i ial 5 °
legat | afamente Acdialtemprl nossebii | Gutle | alomnio | dime | Gfte | ifano e
legati
Carbon g Hardened Steels Stainless | Castiron, | Alluminium | Copper | Graphite | Titanium Heatresisting
Stse‘eelerllso'n- msalsltezla steels clggtc};loen alloys alloys alloys alloy
doed | [I5HRC | ~55HRC | ~60MRC | ~63HRC
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CODE [~ ]m] R 1 d1 12 d L
Y7810040050021 0,4 0,2 0,4 0,37 2 4 50 M
Y7810040050031 0,4 0,2 0,4 Q37 S 4 50 I
Y7810040050041 0,4 0,2 0,4 0,37 4 4 50 E
Y7810040050051 0,4 0,2 0.4 0,37 5 4 50 o
Y7810050050051 0.5 0.25 0.5 0,48 5 4 50
Y7810050050101 0,5 0,25 0,5 0,46 10 4 50
Y7810060050041 0,6 0,3 0,6 0,56 4 4 80
Y7810060050081 0,6 0,3 0,6 0,56 8 4 80
Y7810060050121 0.6 0,3 0.6 0,56 12 4 80
Y7810080050041 0,8 0,4 0,8 0,76 4 4 80
Y7810080050081 0,8 0,4 0,8 0,76 8 4 B0
Y7810080050121 0,8 0,4 0,8 0,76 12 4 s0
Y7810080050161 0,8 0,4 0,8 0,76 16 4 B0
Y7810100050061 1,0 0,5 1,0 0,96 6 S 60
Y7810100050081 1,0 0,5 1,0 0,96 8 [S] 80
Y7810100050101 1,0 0,5 1,0 0,96 10 (S) s0
Y7810100050151 1,0 0,5 1,0 0,96 15 [S] 80
Roughing / Semi-Finishing / Semi-Finitura |~ Finishing / Finitura =5, Dry Machining < ML (mist) <3~ Coolant Emulsion
E S [ |
ota® | pciper | onisa , | Leghe
MR | e il tempr ot | e | et | e | o | e | et
B | o | B | M| | O | TR s
| S |Gt | HRC | ~SeHRC | -GUHAC | ~65HAG castiron
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Y7810100050201 1,0 0.5 1,0 0,96 20 [S) 80
Y7810100050251 1,0 05 1,0 0,896 25 8 78
Y7810100050301 1,0 0,5 1,0 0,96 30 [S) 75
Y7810150050101 1.5 0,75 1,5 1,45 10 (S) 80
Y7810150050151 1,5 0,75 1,5 1,45 15 [S) 50
Y7810150050201 1,5 0,75 1,5 1,45 20 (S) 80
Y7810150050251 1,5 0,75 1,5 1,45 25 [S) 75
Y7810150050301 1,5 0,75 1,5 1,45 S @) (S] 75
Y7810150050351 1,5 0,75 1,5 1,45 35 [S] 75
Y7810200050121 2,0 1,0 2,0 1,94 12 6 80
Y7810200050161 2,0 1,0 2,0 1,94 168 [S] 80
Y7810200050201 2,0 1,0 2,0 1,94 20 (S] 80
Y7810200050251 2,0 1,0 2,0 1,94 25 [S] 75
Y7810200050301 2,0 1,0 2,0 1,94 30 (S) 75
Y7810200050351 2,0 1,0 2,0 1,94 35 [S] 75
Y7810200050401 2,0 1,0 2,0 1,94 40 (S) 75
Y7810300050151 3,0 1,5 3,0 2,9 15 [S) s0
Y7810300050201 30 1.5 3,0 2,9 20 (S) s0
Y7810300050251 3,0 1,5 3,0 2,9 25 [S) s0
Y7810300050301 30 1.5 30 2,9 30 6 78
Y7810300050351 3,0 1,5 3,0 29 35 [S) 75
Y7810300050401 3,0 1,5 S0 29 40 B 75
Y7810300050451 3,0 1,5 3,0 2,9 45 (S} 75

Roughing / Sgrossatura | Semi-Finishing / Semi-Finitura

Finishing / Finitura

=5, Dry Machining ‘.\& MQL (mist)

<3~ Coolant Emulsion

_ | || —
Acr%lal 2 A Ghisa,
carbonio, | Acciai per _ ! . ‘ ezl
Acciainon | utensili iai i Acciai Ghisa Leghe di Leghe 5 Leghe di P
elga fi a\tameme Acciaitemprat inossdabii | cultie | almio | digme | Grafte | it ’9%2%?;‘ d
legati o
Carbon g Hardened Steels Stainless | Castiron, | Alluminium | Copper | Graphite | Titanium Heatresistng
steels, | Tools steels steels Ductile alloys alloys alloys alloy
Steel non- | high alloyed castiron
alloyed ~45HRC | ~55HRC | ~60HRC | ~65HRC
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S LO( 1° Long-tool o= T/]/
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CODE aD R "1 d1 2 d L
Y7810040100021 0,4 0.2 0,4 0,37 2 4 50
Y7810040100031 0,4 0.2 04 0,37 3 4 50
Y7810040100041 0,4 0,2 0,4 0,37 a4 a4 50
Y7810040100051 0,4 0,2 04 @,37 5 4 50
Y7810050100051 05 | 0,25 0,5 0,46 5 4 50
Y7810050100101 @S 0,25 0,5 0,46 10 4 50
Y7810060100041 0,6 0,3 0,6 0,56 4 4 B0
Y7810060100081 0,6 O3 0,6 0,56 8 4 60
Y7810060100121 0,6 0,3 0,6 0,56 12 4 B0
Y7810080100041 0,8 0,4 0,8 0,76 4 4 80
Y7810080100081 0,8 0,4 0,8 0,76 8 4 80
Y7810080100121 0,8 0,4 0,8 0,76 12 4 680
Y7810080100161 0,8 0,4 0,8 0,76 168 4 s0
Y7810100100061 1,0 0.5 1,0 0,96 S 6 60
Y7810100100081 1,0 0.5 1,0 0,96 8 6 60
Y7810100100101 1,0 0,5 1,0 0,96 10 B s0
Y7810100100151 1,0 0,5 1,0 0,96 15 [S) 80
Roughing / Sgrossatura | Semi-Finishing / Semi-Finitura Finishing / Finitura -3, Dry Machining <MQL(misl) <3~ Coolant Emulsion
E 3 | .

ota® | pciper | onisa , | Leghe
MR | e il tempr ot | e | et | e | o | e | et
B | o | B | M| | O | TR s
| S |Gt | HRC | ~SeHRC | -GUHAC | ~65HAG castiron

0O/ 0 O 0 O O 0 OO0 O
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Y7810100100201 1,0 0.5 1,0 0,96 20 [S) 80
Y7810100100251 1,0 05 1,0 0,896 25 8 78
Y7810100100301 1,0 0,5 1,0 0,96 30 [S) 75
Y7810150100101 1.5 0,75 1,5 1,45 10 (S) 80
Y7810150100151 1,5 0,75 1,5 1,45 15 [S) 50
Y7810150100201 1,5 0,75 1,5 1,45 20 (S) 80
Y7810150100251 1,5 0,75 1,5 1,45 25 [S) 75
Y7810150100301 1,5 0,75 1,5 1,45 S @) (S] 75
Y7810150100351 1,5 0,75 1,5 1,45 35 [S] 75
Y7810200100121 2,0 1,0 2,0 1,94 12 6 80
Y7810200100161 2,0 1,0 2,0 1,94 168 [S] 80
Y7810200100201 2,0 1,0 2,0 1,94 20 (S] 80
Y7810200100251 2,0 1,0 2,0 1,94 25 [S] 75
Y7810200100301 2,0 1,0 2,0 1,94 30 (S) 75
Y7810200100351 2,0 1,0 2,0 1,94 35 [S] 75
Y7810200100401 2,0 1,0 2,0 1,94 40 (S) 75
Y7810300100151 3,0 1,5 3,0 29 15 [S) s0
Y7810300100201 30 1.5 3,0 2,9 20 (S) s0
Y7810300100251 3,0 1,5 3,0 2,9 25 [S) s0
Y7810300100301 30 1.5 30 2,9 30 6 78
Y7810300100351 3,0 1,5 3,0 29 35 [S) 75
Y7810300100401 3,0 1,5 S0 29 40 B 75
Y7810300100451 3,0 1,5 3,0 2,9 45 (S} 75

Roughing / Sgrossatura | Semi-Fiishing/ SemiiFinitwa | Finishing / Fintura D=3 Dry Machining (BT MaL (mist) <2~ Coolant Emulsion

. | | | —

B | e | e . | Leghe
Aclcelgg{\ion a#;%?gg{e Acciatempral inoégic(lﬁbili &h&i% la'ﬁt?rrr]l?n% dﬁgprﬁe Gralite Lﬁ;n?od‘ resgg%pgal

L | o Spike | Ol g | | Ol | THAD o
| S | Nenal0ed | e T -5GHRC | ~60HRC | ~GBHRG castion
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) J 2,15 o [Ofzx540
S x 10307 h HSC T/]/ @ 5
|||~ 0|s
CODE (] m] R 1 d1 d L
Y7810100150061 1,0 0.5 1,0 0,96 S 6 60
Y7810100150081 1,0 0,5 1,0 0,96 8 (S] 80
Y7810100150101 1,0 0,5 1,0 0,96 10 [S) 60
Y7810100150151 1,0 0.5 1,0 0,96 15 6 60
Y7810100150201 1,0 0.5 1,0 0,96 20 8 80
Y7810100150251 1,0 0.5 1,0 0,96 25 6 75
Y7810100150301 1,0 05 1,0 0,96 30 6 75
Y7810150150101 1.5 0,75 1,5 1,45 10 (S] S]@)]
Y7810150150151 1.5 0,75 1,5 1,45 15 [S) B0
Y7810150150201 1.5 0,75 1,5 1,45 20 (S] 80
Y7810150150251 1.5 0,75 1,5 1,45 25 [S) 75
Y7810150150301 1,5 0,75 1,5 1,45 30 (S] 78
Y7810150150351 1,5 0,75 1,5 1,45 35 [S) 75
Y7810200150121 2,0 1,0 2,0 1,94 12 (S] 60
Y7810200150161 2,0 1,0 2,0 1,94 168 [S) 80
Y7810200150201 2,0 1,0 2,0 1,94 20 (S} 80
Y7810200150251 2,0 1,0 2,0 1,94 25 [S) 75
Roughing / Sgrossatura | Semi-Finishing / Semi-Finitura Finishing / Finitura =3, Dry Machining < MQL (mist) <3~ Coolant Emulsion
& | (e —

ota® | pciper | onisa , | Leghe
MR | e il tempr ot | e | et | e | o | e | et

B | o | B | M| | O | TR s
| S |Gt | HRC | ~SeHRC | -GUHAC | ~65HAG castiron

0O/ 0 O 0 O O 0 OO0 O
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CODE oD R 1 d1 2 d L
Y7810200150301 2,0 1,0 2,0 1,94 30 S] 75
Y7810200150351 2,0 1,0 2,0 1,94 35 S 75
Y7810200150401 2,0 1,0 2,0 1,94 40 S] 75
Y7810300150151 Si® 1,5 3,0 2,9 15 S 80
Y7810300150201 3,0 1,5 3,0 2,9 20 S] 80
Y7810300150251 3,0 1,5 3,0 2.9 25 S 80
Y7810300150301 3,0 1,5 3,0 2,9 30 S] 75
Y7810300150351 30 145 3,0 2,9 S5 (S] 75
Y7810300150401 3,0 1,5 3,0 2,9 40 S] 75
Y7810300150451 3,0 15 S 2,9 A5 (S] 75
Roughing / Semi-Finishing / Semi-Finitura Finishing / Finitura |.€3 Dry Machinii |.< MQL (mist) |.~’.1 Coolant Emulsion

E 3 | |

écrgg;“%l Acciai per Ghisa,

oonio, S - . i ol : n Leghe.
Ao;:églar.}m a|‘t'§?3§$e Acdialtemprl e [kiie Y Rebinemat il (e m%:%’g d
Carbon gl Hardened Steels Stainless | Castiron, | Alluminium | Copper | Graphite | Titanium Heatresisting
steels, | Tools slteeelﬁ steels clggtc};loen alloys alloys alloys alloy
Sepnor | Mohaloyed 2eHRC | <55HAC | ~60MRG | -GGHRC
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Long-tool
CODE aD R 1 d1 2 d L 4
Y7850040500201 0,4 01 0,3 | 0,37 2 4 50 2
Y7850040500301 0,4 0,1 03 0,37 &} 4 50 2
Y78500405004011 0,4 01 0,3 | 0,37 4 4 50 2
Y7850040500501 0,4 0.1 03 037 5 4 50 2
Y78500505005011 0,5 01 0,4 |0,46 5 4 50 2
y78500505008011 | 0,5 0.1 04 046 8 4 50 2
Y7850050501001 0,5 0,1 0,4 046 | 10 4 50 2
Y7850060500501 | 0,6 0.1 05 056 5 4 80 2
Y7850060501001 0,6 0,1 05 0568 10 4 B0 2
Y78500605015011 0,6 0,1 05 056 15 4 80 2
y78500805005021 | 0,8 0,2 06 |0,76 5 4 s0 2
Y78500805010021 0,8 0,2 06 0,76 10 4 s0 2
Y78500805015021 0,8 0,2 06 0,76 15 4 s0 2
Y78501005006021 1,0 0,2 0,8 | 0,895 (S] B 80 4
Y78501005008021 1,0 0,2 08 |0,95 8 (S} s0 4
Y78501005010021 1,0 0,2 08 0S5 10 (S} s0 4
Y78501005015021 1,0 0,2 08 085| 15 [S) s0 4
Roughing / Sgrossatura | Semi-Finishing / Semi-Finitura Finishing / Finitura |.%Q Dry Machining |.< MQL (mist) |.~f1 Coolant Emulsion
- |
Acciai al - ’
e e Accia termprat hec, | Oy Leghedi | Leghe Leghedi | se0e
legail | atamente il temprat inossidabii | duttle | alumino | dirame | Grafte | ffamo | '®SSENia
legati Hardened Steels ) . - ) )
Carbon Stainless | Castiron, | Alluminium | Copper | Graphite | Titanium Heatresisting
Stsetglerl%’n- A’?ﬂsaiteeelg steels cggtclt:loen alloys alloys alloys alloy
doied | /% | 45HRC | -65HRC | -6OHRC | ~63HRC
O 0O 0 0| O OO0 OO0 O
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Y78501005020021 1,0 0,2 08 0895| 20 S 60 4
Y78501005025021 1,0 0,2 08 0895 25 (S) 75 4
Y78501005030021 1,0 0,2 08 095 | 30 S] 75 4
Y78501505010021 1,5 0,2 1,3 |145 | 10 S; 80 4
Y78501505015021 1,5 0,2 1,3 | 1,45 15 S 60 4
Y78501505020021 1,5 0.2 1,3 | 1,45 | 20 (S] 80 4
Y78501505025021 1,5 0.2 1,3 11,45 | 25 S 75 4
Y78501505030021 1,5 0,2 1,3 | 1,45 | 30 (S] 75 4
Y78501505035021 1,5 0,2 1,3 | 1,45 | 35 S] 75 4
Y78502005015021 2,0 0,2 1,6 | 1,94 15 (S) 60 4
Y78502005015051 2,0 0,5 1,6 |1.894 | 15 8 80 a4
Y78502005020021 | 2,0 0,2 16 | 1,894 | 20 (S) 80 Pl
Y78502005020051 | 2,0 0,5 1,6 1194 | 20 8 80 Pl
Y78502005025021 | 2,0 0,2 16 1194 | 25 (S) 75 4
Y78502005025051 | 2,0 0,5 16 1,894 | 25 S] 75 4
Y78502005030021 | 2,0 0,2 16 |1,84 | 30 (S) 75 4
Y78502005030051 | 2,0 0,5 1,6 194 | 30 S] 75 Pl
Y78502005035021 | 2,0 0,2 16 |1.84 | 35 B 75 4
Y78502005035051 | 2,0 0,5 1,68 194 | 35 S] 75 pal
Y78503005015021 S0 0,2 20 285 | 15 B 60 4
Y78503005015051 3,0 0,5 20 285 15 S] 80 aq
y78s03005020021 | 3.0 | O.2 | 20 285| 20 B 80 4
y78s03008020051 | 3.0 | 05 | 20 285 | 20 S] 80 4
y78503005025021 | 3,0 02 | 20 285 25 (S] 80 4
y78503005025051 | 3,0 05 | 20 285 25 S 80 4
Y78503005030021 | 3,0 02 | 20 285 | 30 (S] 75 4
Y78503005030051 | 3,0 0,5 20 285 30 S] 75 4
Y78503005035021 | 3,0 0,2 20 285 35 (S) 75 4
Y78503005035051 | 3,0 0,5 20 285 35 S] 75 4
Y78503005040021 | 3,0 0,2 2,0 285 40 (S) 75 4

Roughing / Sgrossatura | Semi-Finihing /SemiFiniwa | Finishing / Finitura }D% DryMachining [P MOL(mis) [P~ Coolant Emuision
%Crggri]%, Acciai per - ! _ Ghisa, _ Leghe

o a%ﬂ{e Acciltempra o | dmte | s | de | e | o D

G | e gk | St | Mg | g | Gl | I |y
| S | Nenal0ed | e T -5GHRC | ~60HRC | ~GBHRG castion

O] O | O O
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4
Y78503005040051 | 3,0 0,5 20 (285 | 40 [S) 75 4
Y78503005045021 | 3,0 | O,2 | 20 |285| 45 S 75 4
Yy78503005045051 | 3,0 | 05 | 20 285 45 S 75 4
Roughing / Sgrossatura | Semi-Finishing / Semi-Finitura Finishing / Finitura |.%D Dry Machining |.< MQL (mist) |.<\ Coolant Emulsion
I |
é%g,ﬂ Acciai per Ghisa,
bonio, iai per - IS, ; i Leghe
Acciainon | utensil iai i Accial Ghisa Leghe di Leghe Leghe di c
Ielglaﬁ altlametllalle Accial termprat inossidalbili duttile aIEI!l?minio dirame Grafite ti?anio res&:%g;l d
at
Carbol & Hardened Steels Stainless | Castiron, | Alluminium | Copper | Graphite | Titanium |i. . ociat
Ststelels, ;l']plﬂs fteelg steels cgéc,t:loen alloys alloys alloys || aloy
- I
e | " alofed | RG | <5HRC | -GOHRC | ~GGHRC
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M | R SN
‘ 12
L [
+0.005
R+ Z 2/4 \ hs || ] f
L2
219 | o™
Yy | PR [ [ :
Long-tool

MARVEL
[ef=]=] S (] m] R | d1 2 d L 4
M Y78500410002011 0,4 0,1 0,3 0,37 2 4 50 2
I Y7850041000301 0,4 01 0.3 | 0,37 3 a4 50 2
g Y7850041000401 0,4 01 0,3 0,37 4 4 50 2
o Y78500410005011 0,4 | 01 03 037 5 4 50 2
Y7850051000501 0,5 01 0,4 0,46 5 4 50 2
Y78500510008011 05 | 01 04 046 8 4 50 2
Y7850051001001 0,5 0,1 0,4 046 | 10 4 50 2
Y78500610005011 0,6 0,1 0,5 | 0,56 5 a4 80 2
Y78500610010011 0,6 0.1 05 056 10 4 80 2
Y7850061001501 0,6 0.1 05 056 15 4 80 2
Y78500810005021 0,8 0,2 06 0,76 5 4 60 2
Y78500810010021 0,8 0,2 06 0,76 10 4 60 2
Y78500810015021 0,8 0,2 06 0,76 15 4 60 2
Y78501010006021 1,0 0,2 0,8 |0,95 B B 80 4
Y78501010008021 1,0 0,2 0,8 0,95 8 [S) 60 4
Y78501010010021 1,0 0,2 08 095 10 (S) 60 4
Y78501010015021 1,0 0,2 0,8 |0,95 15 B B0 4

Roughing / Semi-Finishing / Semi-Finitura Finishing / Finitura |.%u Dry Machining |.< MQL (mist) |.§'1 Coolant Emulsion

|| | | —

écrf)i@rifo', Acciai per . Ghisa, ) . | Leghe

- allt’%:régr'i!{e H’:Z:Z":;a;‘s oo | ot | ommo | doe | catie | T msgg‘%pga'

- B I S| | TR e

| S | Mo alofed | HRG | <55HRC | <60HRC | -GoHAC castion
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Y78501010020021 1,0 0,2 08 095 =20 [S) 60 4
Y78501010025021 1,0 0,2 08 0895 25 (S) 75 4
Y78501010030021 1,0 0,2 08 095 30 [S) 75 4
Y78501510010021 EIF= 0,2 1,3 145 | 10 S) 80 4
Y78501510015021 1,5 0,2 1,3 | 1,45 15 [S) 60 4
Y78501510020021 1,5 0,2 1.3 | 1,45 | 20 S] 80 4
Y78501510025021 1,5 0,2 1,3 | 1,45 | 25 S] 75 4
Y78501510030021 1,5 0,2 1,3 | 1,45 | 30 S] 75 4
Y78501510035021 1,5 0,2 1,3 | 1,45 | 35 [S] 75 4
Y78502010015021 2,0 0,2 168 | 1.894 | 15 6 80 4
Y78502010015051 2,0 0,5 16 11,894 | 15 [S] 80 4
Y78502010020021 2,0 0,2 16 | 1,94 | 20 (S] 80 4
Y78502010020051 2,0 0,5 16 |1,94 | 20 [S] 80 4
Y78502010025021 2,0 0,2 1,6 | 194 | 25 (S) 75 4
Y78502010025051 2,0 0,5 1,6 |1.94 | 25 [S) 75 4
Y78502010030021 2,0 0,2 1.6 | 1,94 | 30 (S) 75 4
Y78502010030051 2,0 0,5 1.6 1,94 | 30 [S) 75 4
Y78502010035021 2,0 0,2 1.6 | 1,94 | 35 (S) 75 4
Y78502010035051 2,0 0,5 1.6 1,94 | 35 [S) 75 4
Y78503010015021 3,0 0,2 20 285 15 (S) 60 4
Y78503010015051 3,0 0,5 20 285 15 [S) s0 4
y78s03010020021 | 3.0 | O.2 | 20 (285 | 20 S) 80 4
y7es03010020051 | 3,0 | 05 | 20 (285 20 B 80 4
Y78503010025021 Si@) 0,2 20 285 25 S] 80 4
Y78503010025051 3,0 05 | 20 285 25 S] 80 4
Y78503010030021 | 3,0 0,2 20 285 30 S] 75 4
Y78503010030051 | 3,0 05 | 20 285 30 S] 75 4
Y78503010035021 3,0 0,2 20 2858 35 (S) 75 4
Y78503010035051 3,0 0,5 20 285 35 [S) 75 4
Y78503010040021 3,0 0,2 2,0 285 40 (S] 75 4

Roughing / Sgrossatura_| Semiirsting/SemiFiniure | Finishing /Finitura | [BP=5. Dry Machining [P MQL(mist) | B®<~ Coolant Emulsion
;cécr%'gﬁﬂ Aodiai gr o | chisa . | Lege

ot T, Accil temprai o | e | A | Ao | cate | oae el

| . Sat | Gl i | O | O | TR oy
| e | onalbfed | HRC | -G6HRC | 6UHRC | ~65HRC castiron

O] O] O O
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4
Y78503010040051 3,0 0,5 20 285 | 40 [S) 75 4
Yy78503010045021 | 3,0 | O,2 | 20 |285| 45 6 75 4
Y78503010045051 30 | O5 | 20 285 45 S 75 4
M
I
c
R
(=]
Roughing / SemiFiishing/ SemiFinitva | Fiishing/Fniura_ | (B Dry Machining  [BP<__ MQL (mist) [I» <~ Coolant Emuision
O | |
Acciai al
Rgcr%q?lig’ﬁ Acgﬁspl'e' Acciai %ﬂssaa' Leghedi | Leghe Leghe di e
lal utensili iai i i i '
legati | altamente Acciiermprat inosdabii | dulie | alomno | drime | Grafte | ifano resclalgrrlgal
legati Hardened Steels ) ) - ' o
Carbon Stainless | Castiron, | Alluminium | Copper | Graphite | Titanium |u..t et
81stelels, r‘[p%lslslteels steels Duthllen alloys alloys alloys | aloy
e | M alofed | HRC | <B5HAC | <60HRC | -GoHAC st
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d1 l/" \\
CEe— s
N . <
‘ MR =l
L L 12
+0.005
R Z 4 h5 f
L2
219
}-1 HsC |8 9
Long-tool
CODE aD R 1 d1 d L
Y78501015006021 1,0 0,2 0,8 0,95 [S) [S] 80
Y78501015008021 1,0 0,2 0.8 0,95 8 (S} B0
Y78501015010021 1,0 0,2 0,8 0,95 10 [S) 80
Y78501015015021 1,0 0,2 0,8 0,95 15 (S) B0
Y78501015020021 1,0 0,2 0,8 0,95 20 (S 0
Y78501015025021 1,0 0.2 0,8 0,95 25 S 75
Y78501015030021 1,0 0,2 0,8 0,95 30 [S) 75
Y78501515010021 1.5 0.2 13 1,45 10 8 80
Y78501515015021 1,5 0,2 1,3 1,45 15 [S) 80
Y78501515020021 1.5 0,2 143} 1,45 20 B 60
Y78501515025021 1,5 0,2 1,3 1,45 25 [S) 75
Y78501515030021 1,5 0,2 1,3 1,45 30 (S) 75
Y78501515035021 1,5 0,2 1,3 1,45 35 [S) 75
Y78502015015021 2,0 0.2 1,6 1,94 15 (S) s0
Y78502015015051 2,0 0,5 1,6 1,94 15 [S) s0
Y78502015020021 2,0 0,2 1,6 1,94 20 (S) s0
Y78502015020051 2,0 0,5 1,86 1,94 20 (S} 0
Roughing / Sgrossatura | Semi-Finishing / Semi-Finitura Finishing / Finitura |.%Q Dry Machini |.< MQL (mist) |.<\ Coolant Emulsion
B | (|
c’\a‘?ﬁﬁ‘hﬂ Acciai per Ghisa,
ponio, ¢ - ’ il ] " i | Leghe
MR | e il tempr ot | e | et | e | o | e | et
Carbon gl Hardened Steels Stainless | Castiron, | Alluminium | Copper | Graphite | Titanium Heatresisting
steels, Tpols?lteelg steels cggtclt:loen alloys alloys alloys alloy
S | "Onel00 ARG T -5GRG | ~GORRG | ~GHG
O 0O 0 0| O OO0 OO0 O
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;
|

Y78502015025021 2,0 0,2 1,6 1,94 25 [S) 75

Y78502015025051 2,0 0,5 1,86 1,94 25 (S) 75

Y78502015030021 2,0 0,2 1,6 1,94 30 [S) 75

Y78502015030051 2,0 0.5 1,6 1,94 30 (S) 75

Y78502015035021 2,0 0,2 1,6 1,94 35 [S) 75

Y78502015035051 2,0 0,5 1,6 1,94 S5 (S) 75

Y78503015015021 3,0 0,2 2,0 2,85 15 [S) s0

Y78503015015051 S0 0,5 2,0 2,85 15 (S] 80

Y78503015020021 3,0 0,2 2,0 2,85 20 6 80

Y78503015020051 S0 0,5 2,0 2,85 20 6 80

Y78503015025021 3,0 0,2 2,0 2,85 25 [S] 80

Y78503015025051 S0 0,5 2,0 2,85 25 (S] 80

Y78503015030021 3,0 0,2 2,0 2,85 30 [S] 75

Y78503015030051 3,0 0,5 2,0 2,85 30 B 75

Y78503015035021 3,0 0,2 2,0 2,85 35 [S] 75

Y78503015035051 3,0 0,5 2,0 2,85 S5 (S} 75

Y78503015040021 3,0 0,2 2,0 2,85 40 [S) 75

Y78503015040051 3,0 0.5 2,0 2,85 40 (S) 75

Y78503015045021 3,0 0,2 2,0 2,85 45 [S) 75

Y78503015045051 3,0 0,5 2,0 2,85 45 6 75

Roughing / Sgrossatura | SeriFinisting / Seri-Fiiura | Finishing / Fiitura ib% Dry Machining [P MQL(mist) [P~ Coolant Emusion

. [ |

B | e | e . | Leghe
Aclcelggaon a#;%?gg{e Acciltempra inoégic(lﬁbili &h&i% la'ﬁt?rrr]l?n% dﬁgprﬁe Grelite Lﬁ;n?odl rescigﬁe)rrlgal
O | e g | il || O | G | TR oy
| S | Nenal0ed | e T -5GHRC | ~60HRC | ~GBHRG castion
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d1 ,/“ \\
dI MID j
< A\
Lﬂ' R XY~
‘ 12
L [
+0.005
% % —
R Z4 h5 f
L2
220
H (‘ 4
.:‘AIDE [ 30, Long-tool o=
e || q|~
CODE aD R 1 d1 2 d L
Y78601005005021 1,0 0,2 1 0,95 5 S 80
Y78601005010021 1,0 0,2 1 0,95 10 B 60
Y78601005015021 1,0 0,2 1 0,95 15 S] 60
Y78601005020021 1,0 0,2 1 0,95 20 B8 80
Y78601005025021 1,0 0,2 1 0,95 25 S) 75
Y78601005030021 1,0 0,2 1 0,95 30 B8 75
Y78601005035021 1,0 0,2 1 0,95 35 S) 75
Y78601505010031 1.5 0,3 1,5 1,45 10 (S) 80
Y78601505015031 1.5 0,3 1.5 1,45 15 S) 80
Y78601505020031 1,5 0,3 1,5 1,45 20 S] 80
Y78601505025031 1,5 0,3 1,5 1,45 25 (S] 75
Y78601505030031 1,5 0,3 1,5 1,45 30 (S] 75
Y78601505035031 1,5 0,3 1,5 1,45 35 (S] 75
Y78602005010051 2,0 0,5 2 1,94 10 (S] 60
Y78602005015051 2,0 0,5 2 1,94 15 S] 80
Y78602005020051 2,0 0,5 2 1,94 20 (S] 60
Y78602005025051 2,0 0,5 2 1,94 25 S] 75
Roughing / Sgrossatura | Semi-Finishing / Semi-Finitura Finishing / Finitura -5, Dry Machining {MQL(mist) <~ Coolant Emulsion
It | E 3
é%ghlgl Acciai per Ghisa,

Jonio, € . . o o . i Leghe
i | el Ao o S| ed | e | G, | el | eita
Carbon gl Hardened Steels Stainless | Castiron, | Alluminium | Copper | Graphite | Titanium Heatresisting
steels, | Tools steels steels Dutcit:loer| alloys alloys alloys alloy
S | Mohaloed | ARG | ~55HAC | ~GORRC | -GGHAC s

O 0O 0 0| O O O Ol OO
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Y78602005030051 2,0 0,5 2 1,94 30 [S) 75
Y78602005035051 2,0 0,5 2 1,94 B85 (S) 75
Y78602005040051 2,0 0,5 2 1,94 40 [S) 75
Y78603005015081 3,0 0,8 3 2,85 15 (S) 60
Y78603005020081 3,0 0,8 3 2,85 20 [S) 80
Y78603005025081 3,0 0,8 3 2,85 25 (S) s0
Y78603005030081 3,0 0,8 3 2,85 30 [S) 75
Y78603005035081 3,0 0,8 3 2,85 85 (S] 75
Y78603005040081 3,0 0,8 3 2,85 40 [S] 75
Y78603005045081 S0 0,8 3 2,85 45 6 75

D] Effetto ellisse

- La speciale affilatura con riduzione di diametro
su due taglienti, consente la diminuzione delle vibrazioni
quando con il percorso utensile si arriva sugli angoli e
nelle lavorazioni in profonditd. Questo porta ad avere
un’efficienza in fresatura mai vista precedentemente.
- Occorre fare attenzione quando si misura il diametro
della fresa, in quanto due denti formano un diametro
mentre gli altri due sono scaricati.

JeuiwoN @

Sezione assiale di una fresa Y786
1. Tagliente principale (diametro nominale/principale)
2. Tagliente secondario (diametro ridotto)

3. Scarico (differenza tra diametro principale e ridotto)

4. La sezione risultante e ellisse

N7 Ellipse effect HRBES
7N - The special ellipse shape with redu- -

D Reduced

LT 7] 55 AR 2 Ak K ) T T 4

fEgpgeas

ced diameter connects to end cutting flutes, — FEERIIIGEIEECR, X H: ] LAREITE DI 1%
vibrations are reduced when cutting comer BRI L8, JF el i)

or deep section. This gives a higher level of B e AR,
cutting efficiency than previously achieved. — VYRR, RN R N ) YA,

- Please be careful when measuring the tool IR 12 45 UG 1R ) 7) 4%

o take the diameter of main flute and not the
diameter of the reduced slave flute. YIHIRE AR

L E717] QERED)

Y786 axial cross section diagram
1. Main flute (normal diameter)
2. Slave flute (reduced diameter)

2 HII CEefg)
3B IR CETIZ1S 8112 i %

D)
3. Clearance (free space between main and 4. YIHIREEK T A4 615 %

slave flute)
4, Cross-section is ellipse

Roughing / Sgrossatura | Semi-Finishing / Semi-Finitura Finishing / Finitura

=3 Dry Machining I.< MQL (mist) <, Coolant Emulsion

Acciai al

oo, | Aciager Ac 2| ogredi | Legh Leghedi | . Leane
CClal non utensili iai i cclal Isa egne di egne egne di : :
legati | altamente Acciaitemprat inossdabii | cultie | almio | digme | Grafte | it rescwgtlgrrwg d

legati Hardened Steels , ) " ) L

Carbon Stainless | Castiron, | Alluminium |~ Copper | Graphite | Titanium |y rocietin

Ststele\s, ggﬂs ﬁtee\g steels Dutcille alloys alloys alloys alloy g
eclnon- | high alloye castiron

o | V% [TISHRC | -G5HRC | ~60HRC | ~65HRC




CLTETT =

d1 ’/" \\
d[P-------*----Eéis@ j
< \\ s
Lﬂ' R XY~
‘ 12
L [
+0.005
% % ——
R Z4 h5 f
L2
220
[
CARBIDE o 1 o H[_ong_wol <~SC =
e || a|~
CODE oD R 1 d1 12 d L
Y78601010005021 1,0 0,2 1 0,95 5 8 80
Y78601010010021 1,0 0,2 1 0,95 10 B B0
Y78601010015021 1,0 0,2 1 0,95 15 [S) 60
Y78601010020021 1,0 0,2 1 0,95 20 (S) B0
Y78601010025021 1,0 0,2 1 0,95 25 [S) 75
Y78601010030021 1,0 0.2 1 0,95 30 S 75
Y78601010035021 1,0 0,2 1 0,95 35 [S) 75
Y78601510010031 1.5 O3 1,5 1,45 10 8 80
Y78601510015031 1,5 0,3 1,5 1,45 15 [S) 80
Y78601510020031 1.5 0,3 1,5 1,45 20 B 60
Y78601510025031 1,5 0,3 1,5 1,45 25 [S) 75
Y78601510030031 1,5 0,3 1,5 1,45 30 (S) 75
Y78601510035031 1,5 0,3 1,5 1,45 35 [S) 75
Y78602010010051 2,0 0,5 2 1,94 10 (S) s0
Y78602010015051 2,0 0,5 2 1,94 15 [S] 80
Y78602010020051 2,0 0,5 2 1,94 20 (S) s0
Y78602010025051 2,0 0,5 2 1,94 25 [S) 75
Roughing / Sgrossatura | Semi-Finishing / Semi-Finitura Finishing / Finitura .%DDryMachining {MQL(mist) .ﬁ'\CoolantEmu\siun
It | E 3
é%ghlgl Acciai per Ghisa,

Jonio, € . . o o . i Leghe
i | el Ao o S| ed | e | G, | el | eita
Carbon gl Hardened Steels Stainless | Castiron, | Alluminium | Copper | Graphite | Titanium Heatresisting
steels, | Tools steels steels Dutcit:loer| alloys alloys alloys alloy
S | Mohaloed | ARG | ~55HAC | ~GORRC | -GGHAC s
O 0O 0 0| O O O Ol OO
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Y78602010030051 2,0 0,5 2 1,94 30 [S) 75
Y78602010035051 2,0 0,5 2 1,94 B85 (S) 75
Y78602010040051 2,0 0,5 2 1,94 40 [S) 75
Y78603010015081 3,0 0,8 3 2,85 15 (S) 60
Y78603010020081 3,0 0,8 3 2,85 20 [S) 80
Y78603010025081 3,0 0,8 3 2,85 25 (S) s0
Y78603010030081 3,0 0,8 3 2,85 30 [S) 75
Y78603010035081 3,0 0,8 3 2,85 85 (S] 75
Y78603010040081 3,0 0,8 3 2,85 40 [S] 75
Y78603010045081 S0 0,8 3 2,85 45 6 75

D] Effetto ellisse

- La speciale affilatura con riduzione di diametro
su due taglienti, consente la diminuzione delle vibrazioni
quando con il percorso utensile si arriva sugli angoli e
nelle lavorazioni in profonditd. Questo porta ad avere
un’efficienza in fresatura mai vista precedentemente.
- Occorre fare attenzione quando si misura il diametro
della fresa, in quanto due denti formano un diametro
mentre gli altri due sono scaricati.

JeuiwoN @

Sezione assiale di una fresa Y786
1. Tagliente principale (diametro nominale/princiaple)
2. Tagliente secondario (diametro ridotto)

3. Scarico (differenza tra diametro principale e ridotto)

4. La sezione risultante e ellisse

N7 Ellipse effect HRBES
7N - The special ellipse shape with redu- -

D Reduced

LT 7] 55 AR 2 Ak K ) T T 4

fEgpgeas

ced diameter connects to end cutting flutes, — FEERIIIGEIEECR, X H: ] LAREITE DI 1%
vibrations are reduced when cutting comer BRI L8, JF el i)

or deep section. This gives a higher level of B e AR,
cutting efficiency than previously achieved. — VYRR, RN R N ) YA,

- Please be careful when measuring the tool IR 12 45 UG 1R ) 7) 4%

o take the diameter of main flute and not the
diameter of the reduced slave flute. YIHIRE AR

L E717] QERED)

Y786 axial cross section diagram
1. Main flute (normal diameter)
2. Slave flute (reduced diameter)

2 HII CEefg)
3B IR CETIZ1S 8112 i %

D)
3. Clearance (free space between main and 4. YIHIREEK T A4 615 %

slave flute)
4, Cross-section is ellipse

Roughing / Sgrossatura | Semi-Finishing / Semi-Finitura Finishing / Finitura

=3 Dry Machining I.< MQL (mist) <, Coolant Emulsion
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X=ZCry

156

L
| 2
LT
D » 1~3 00000015 —
@ 46 001003 =
s oton 25/ VI ohs

~SC

& 4 oD
> 4 || &
M
CODE aD 1 d1 2 ad L 4
Y9220010041 1,0 1,6 0,95 4 4 50 4
Y9220010061 1,0 1,6 0,95 6 4 50 4
Y9220010081 1,0 1,6 0,95 8 4 50 4
Y9220010101 1,0 1,6 0,95 10 4 50 a4
Yo220010121 1,0 1,6 0,95 12 4 50 a4
Y9220015001 1.5 4,0 - S 50 2
Y9220015061 1,5 2,3 1,45 [S) 4 50 4
Y9220015081 1,5 =23 1,45 8 4 50 4
Y9220015101 1,5 2,3 1,45 10 4 50 4
Y9220015121 1,5 2,3 1,45 12 4 50 4
Y9220015141 1,5 2,3 1,45 14 4 50 4
Y9220020001 2,0 5,0 - 8 50 2
Y9220020061 2,0 30 1,94 [S) 4 50 4
Y9220020081 2,0 30 1,94 8 4 50 4
Y9220020101 2,0 30 1,94 10 4 50 4
Y9220020121 2,0 Sie) 1,94 12 4 50 4
Y9220020141 2,0 3,0 1,94 14 4 50 4
Roughing / Semi-Finishing / Semi-Finitura Finishing / Finitura |.%D Dry Machinii |.< MQL (mist) |.~‘.'1 Coolant Emulsion
P | | |
Acciai al - )
e | Ao i tormprat sl | S | Logbosi | Loote Leghedi | ,sedft
legat | afamente Acdialtemprl nossebii | Gutle | alomnio | dime | Gfte | ifano e
Carbon . Hardened Steels Stainless | Castiron, | Alluminium | Copper | Graphite | Titanium Heatresisting
S1$e“e?|er|1%’n- Hsaﬁteeelg steels cggtc};lgn alloys alloys alloys alloy
s | V% [TISHRC | -G5HRC | ~60HRC | ~65HRC
O O
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CODE oD 1 d1 2 ad L 4
Y9220020161 2,0 3,0 1,94 16 4 50 4
Y9220025001 2,5 7 - - S 50 2
Y9220030001 3,0 8,0 - - 3 50 2
Y9220030081 30 4,5 2,85 8 4 50 4
Y9220030101 3,0 4,5 2,85 10 4 50 4
Y9220030121 3,0 4,5 2,85 12 4 50 4
Y9220030141 3,0 4,5 2,85 14 4 50 4
Y9220030161 3,0 4,5 2,85 16 4 50 4
Y9220030181 30 4,5 2,85 18 pal 50 4
Y9220040001 4,0 10 - = 4 50 2
Y9220050001 5,0 13 - - 5 80 2
Y9220060001 86,0 15 = = (S] 80 2
Y9220080001 8,0 20 - - 8 70 2
Y9220100001 10,0 25 - = 10 75 2
Y9220120001 12,0 28 - - 12 85 2
Y9220140001 14,0 32 = = 14 S0 2
Y9220160001 16,0 38 - - 18 95 2
Y9220200001 20,0 a5 - - 20 125 2
A
L
U
M
I
X
Roughing / Sgi Semi-Finishing / Semi-Finitura Finishing / Finitura |.%g Dry Machinii |.< MQL (mist) |.§'1 Coolant Emulsion
I | | | | | —
Acciai al - ’
R | “nds’ il termprat aoi | G | Logrodi | Legre Leghedi | se0e
legatl | altamente Accatemprl nosszbii | dutle | afomnio | Gme | Gfte | o el
legati Hardened Steels ) . - ) )
Carbon Stainless | Castiron, | Alluminium | Copper | Graphite | Titanium Heatresisting
Stsetglelhso'n- .rlu-?g?!saiteeelg steels cggﬁ:loen alloys alloys alloys alloy
alosed % " 45HRC | -55HRC | -60HRC | ~65HRC
O O 157
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— ID
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N5/

L
D_, +0.005
@ 3~6 -0.01-0.03 % BT
QP s-12 00100 &4
- R~ & Z2 l h5
222 [=] 35 [w]
Hsc R R
¥
/’/\7 & -
i 4
“= K/ Tf
CODE (] m] R )| =[] |
Y92500300021 3,0 0.2 [S) 3 50
Y92500300051 3,0 0,5 (S) 3 50
Y92500400021 4,0 0,2 8 4 50
Y92500400051 4.0 0,5 8 4 50
Y92500500021 5,0 0.2 10 5 80
Y92500500051 5,0 0,5 10 5 80
Y92500600051 8,0 0,5 15 [S) 80
Y92500600101 8,0 1,0 15 8 80
Y92500800051 8,0 0,5 20 8 75
Y92500800101 8,0 1,0 20 8 75
Y92501000101 10,0 1,0 25 10 75
Y92501000151 10,0 1,5 25 10 75
Y92501200101 12,0 1,0 28 12 85
Y92501200151 12,0 1,5 28 12 85
Roughing / Semi-Finishing / Semi-Finitura Finishing / Finitura {.%D Dry Machinii |.< MQL (mist) |.~‘.'1 Coolant Emulsion
1 |
cAacrgg;fol Acciai per Ghisa,
oonio, S - . i ol : n Leghe.
Aofelglaﬁon allt];%r\‘gg{e Acdialtemprl e [kiie Y Rebinemat il (e resc|§1|%rrlg d
Carbon gl Hardened Steels Stainless | Castiron, | Alluminium | Copper | Graphite | Titanium Heatresisting
steels, | Tools slteeelg steels clggﬁ;loen alloys alloys alloys alloy
Sepnor | Mohaloyed 2eHRC | <55HAC | ~60MRG | -GGHRC
O O
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L
D_, +0.005
@ 05~3 +0.000-0015 % A
QP 4~12 000510030
Pas R~ z2 A
14 R,
il o | SN T]/
o Long-tool
CODE aD R 1 ad L
Y9370005021 0,5 0,25 0,8 0,46 2 3 50
Y9370005041 0,5 0,25 0,8 0,46 4 3 50
Y9370005061 0,5 0,25 0.8 0,46 S] 3 50
Y9370005081 0,5 0,25 0,8 0,46 8 3 50
Y9370010031 1,0 0,5 1.8 0,95 3 4 50
Y9370010051 1,0 0.5 1,6 0,95 5 4 50
Y9370010081 1,0 0,5 1,6 0,95 8 4 50
Y9370010101 1,0 0,5 1,8 0,95 10 4 50
Y9370010121 1,0 0,5 1,8 0,95 12 4 50
Y9370010141 1,0 0,5 1,6 0,95 14 4 50
Y9370010161 1,0 0,5 1,6 0,95 16 4 50
Y9370015031 1,5 0,75 2,3 1,45 S a4 50
Y9370015051 1,5 0,75 2,3 1,45 5 4 50
Y9370015081 145 0,75 2,3 1,45 8 Pl 50
Y9370015101 1,5 0,75 2,3 1,45 10 4 50
Y9370015121 1,5 0,75 2,3 1,45 12 4 50
Y9370015141 1,5 0,75 2,3 1,45 14 4 50
Roughing / Semi-Finishing / Semi-Finitura Finishing / Finitura |.%@ Dry Machinii |.< MQL (mist) |.".\ Coolant Emulsion
E 3 | | |
Acciai al - )
s | o i termprat rooi | O | Lootesi | Lophe Leghedi | se0e
legati | altamente Acciaitemprat inosagabii | cuitle | alumine | dime | Grafte titanio resglg?g d
legati Hardened Steels ) . - ) )
Carbon Stainless | Castiron, | Alluminium | Copper | Graphite | Titanium Heatresisting
Stsetglelhso'n- .rlu-?g?!saitoeyeelg steels cggﬁ:loen alloys alloys alloys alloy
alloyed ~45HRC | ~55HRC | ~60HRC | ~65HRC
O O o
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Y9370015161 1,5 0,75 2,3 1,45 16 4 50
Y9370020041 2,0 1,0 3\@ 1,94 4 4 50
Y9370020061 2,0 1,0 3,0 1,94 (S] 4 50
Y9370020081 2,0 1,0 SO 1,94 8 4 50
Y9370020101 2,0 1,0 3,0 1,94 10 4 50
Y9370020121 2,0 1,0 3,0 1,94 12 4 50
Y9370020141 2,0 1,0 3,0 1,94 14 4 50
Y9370020161 2,0 1,0 Si= 1,94 16 4 50
Y9370020181 2,0 1,0 3,0 1,94 18 4 50
Y9370030061 SO0 1,5 4.5 2,85 (S] 4 50
Y9370030101 3,0 1,5 4.5 2,85 10 4 50
Y9370030121 3.0 1,5 4,5 2,85 12 4 50
Y9370030161 3,0 1,5 4.5 2,85 16 4 50
Y9370030201 30 1,5 55 2,85 20 4 80
Y9370040001 4,0 2,0 8 - - 4 70
Y9370050001 5,0 25 10 - - 5 80
Y9370060001 8,0 3,0 12 - - [S) 90
Y9370080001 8,0 4,0 16 - - 8 100
Y9370100001 10,0 5,0 20 - - 10 100
Y9370120001 12,0 6.0 24 = = 12 110
Roughing/ Sg SeriFinihing SemiFinfura | Finishing/ Finitura }D%;, DryMachining _[BP<__MQL(mis) [P~ Coolant Emuision
. [ ]
cﬁc,f,'g,'ﬁ,' Actiai per ’ Ghisa, ' | Leghe
Aclcelghﬂon a\%}aﬁg}:{e Acciatempral inoégic(lﬁbili &h&i: la'ﬁt?rrr]l?n% d%?gpr% Gralite Lﬁ ;n?odl rescigﬁe)rrlg d
L | o St | g | G | S | TR
| S | Nenal0ed | e T -5GHRC | ~60HRC | ~GBHRG castion
O | O e,
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Dettagli tecnici e tabelle applicative

Thnical data and list

-

Technische Angaben und Tabellen

i
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V=N —

Ve =Velocita di taglio m/min.
rpm= numero di giri giri/min.

Ve = Cutting speed m/min.
rpm = Revolutions per minute rev/min.

F = Avanzamento mm/min. F = Feed machine mm/min.

Fz = Avanzamento dente mm Fz =Feed per tooth mm.

D = Diametro utensile mm. D = Cutting diameter mm.

R =Raggio utensile mm R  =Corner radius mm.

I =Lunghezza pezzo mm. I =Workpiece length mm.

s = Distanza di stacco mm. S = Distance disconnection mm.
L =corsa lavoro mm. L =Total machining feed length mm.
a =distanza di attacco mm. a = Distance connection mm.
Ap = Profondita di passata mm (assiale) Ap - Depth of cut mm.

Pf =Passo (incremento laterale) mm. Pf _ Pick feed mm.

Ae =Llarghezza di taglio mm (radiale ) € = Cutting width mm.

v, = Velocita di avanzamento misurata V, =Feed based on the movement of
sull'asse dell'utensile mm/min the cutter axis mm/min

Dw = Diametro del pezzo da lavorare mm Dw = Working diameter mm

Ve = Schnittgeschwindigkeit m/min.
rpm = Drehzahl U/min.

Ve = VIHIERE m/min.
rpm = &40 BPEEE min.

F  =Vorschubgeschwindigkeit mm/min. F = Hlask4E mm/min.
Fz =Vorschub (mm pro Schneide) Fz =1iikg s mm.
D  =Schneidendurchmesser mm. D =VHIERE mm.
R  =Eckenradius mm. R = Blffi 1% mm.
I =Werkstucklange mm. I = TAKE mm.
s = Abschaltstrecke mm. s = I E mm.
L  =Gesamtlange des Tischvorschubs mm. L = S T4 KE mm.
: a = Anfahrstrecke mm. a = EEEE mm.
N Ap = Schnittiefe mm. Ap = DI mm.
= PP = Arbeitseingriff mm. Pf = i gk 45 i mm.
(= Ae = Schnittbreite mm. Ae = {7 % mm.
V, = \Vorschubgeschwindigkeit auf der Ve = IS4 E mm/min

Fréasermittelpunktsbahn mm/min Dw = i TH% mm

Dw = Werkstlickdurchmesser mm
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Formule pratiche / Formula / Formeln / 23

VELOCITADITAGLIO

NUMERO DI GIRI

Ve = T x rpm x D = m/min. r.p-m. = Vc x 1000 = giri/min
1000 T xD
Ex
D =8mm
Ve = 300 m/min
rpm = 12000 min 7
30000
= T T T T T T T T T ! !
c 28000 IZJB/ g6 /I O8 @10
.E. 26000 @=
g_ 24000 /
£ 2o000
20000 16
18000 / A\/ |
18000 v ‘220,
14000 / / ol 7
12000 L / i ol o
1 P P
10000
/
8000 / | 1
8000 / ; -
4000 4 L~
2000 / Zzd
(@]
100 200 300 400 500 s00 70O 800 900 h
F
(= )
AVANZAMENTO . AVANZAMENTO PER GIRO
i F
F = rpm. xFzx Z = mm/min. i Fz = rpmM X Z = il
TEMPO DI TAGLIO
L =1+[2xD] + a +s = mm
tec = i x B0 = sec
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Calcolo della velocita di avanzamento sull’asse di rotazione della fresa
Calculation of feed based on the movement of the cutter axis

Berechnung der Vorschubgeschwindigkeit auf der Frasermittelpunktsbahn
JIR R s Bk g 5

Profilo esterno Profilo interno

External contour Internal contour
AuBenkontur Innenkontur

AL WY
\/1= ‘ Ae
/; <
rpm
D ! D
V., =[1+_ = _JxrpmxFzxz | Vg = [1- ] x rpm x Fz x z
a Dw + Ae ! Dw

Calcolo del diametro effettivo di lavoro
Calculation of the effective cutting diameter

Berechnung des effektiven Schneidendurchmessers

AHYIH B4

Negli utensili emisferici il diametro effettivo di lavoro
varia in funzione della profondita di taglio. In conse-
guenza a cio, con la formula qui di seguito riportata &
possibile valutare il diametro effettivo di lavoro.

I ) . o
N For the ball nose, the effective diameter varies in
E function of the cutting depth. It's possible to calculate
(=) this effective diameter using the equation written here

below.

Fir den Kugelschaft variiert der effektive Durchmes-
ser nach Schnitttiefe. Es ist moglich diesen effektiven
Durchmeser entsprechend der unten angegebenen
Gleichung zu berechnen.

oYl
AL

AR, WA VIHIRBE 2RO R . AR L A5t 5

o
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DIAMETRO EFFETTIVO CON UTENSILE EMISFERICO

Qui di seguito vengono riportati alcuni esempi di diametri effettivi:

Ad =5/2 xR x Pf - Ap®

CLTETT =

Some examples of effective diameters :

mrmm

Beispiel :
ARV EAR )]
R Ap mm.
[hlank 01 0.5 1 2 3 5 8 10
3.0 1.54 332 4.47 5.66 6.00
5.0 1.88 4.36 6.00 8.00 917 10.00
8.0 2.52 557 775 | 10.88 | 1248 | 14.83 | 16.00
10.0 2.82 8.25 872 12.00 | 1428 | 17.32 | 19.60 | 20.00
12.5 316 7.00 9.80 13.66 | 16.25 | 20.00 | 23.32 | 24.489
15.0 | 346 7868 | 10.77 | 1497 | 18.00 | 2236 | 26.53 | 28.28

Calcolo della rugosita

Calculation of surface roughness

Berechnung von Rauhtiefe

R MALRE S 5

Con 'uso di utensile emisferico e possibile calcolare la
rugosita superficiale che si potra ottenere in funzione
del diametro dell’utensile e dell'incremento laterale.
Il valore R si deve considerare come raggio di lavoro
effettivo.

Z4 N
Using ball nose tools, it's possible to calculate the
superficial roughness of the workpiece in function of
the tool diameter and the lateral rise.
In the equation, R is the effective radius

e

Bei der Verwendung von Kugelschaftfrasern ist es
moglich, die Oberflachenrauheit des Werkstiicks an-
hand des Werkzeugdurchmessers und der Neigung
zu berechnen. In dieser Gleichung ist R der effektive
Radius.

Wil ER T T H,
WA, RVAE RS

RUGOSITA’ SUPERFICIALE IN LAVORAZIONE

Rs= [Pf2 = mm.

8xR

— R AL R B ) R EARAIR 1) AT PR R

onz-
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VN =R

Qui di seguito vengono riportati alcuni esempi di rugosita:
Some examples of superficial roughness :

Beispiel :

%E*ﬁ*ﬁﬁ*w

R Pf mm.

mm. 01 02|03|04|05|06|0.7|08|09|10 |12 |14 |18 |18 |20

0.5 0003 | 0010 | 0023 | 0042 | 0087 | 0100
1.0 0001 | 0005 | 0011 | 0020 | 0032 | 0046 | 0063 | 0083 | 0107
1.5 0002 | 0003 | 0008 | 0013 | 0021 | 0030 | 0041 | 0054 | 00BeS | 0086 | 0104
20 0003 | 0003 | 0006 | 0010 | 0OM6 | 0023 | 0031 | 0040 | 0051 | 0084 | 0077
25 0004 | 0002 | 0005 | 0008 | 0013 | 0018 | 0025 | 0032 | 0041 | 0051 | 0081 | 0100

30 0002 | 0004 | 0007 | 0010 | DOM5 | 0020 | D027 | 0034 | 0042 | 0051 | 0083 | 0108

4.0 0001 | 0003 | 000s5 | 0008 | 0011 | 0O15 | 0020 | 0025 | 0031 | 0038 | 0082 | 0081 | 0103

5.0 0001 | 0002 | 0004 | 0006 | 0008 | 0O12 | 0016 | 0020 | 0025 | 0030 | 0049 | 0084 | 0082 | 0101

8.0 0001 | 0002 | 0003 | 0005 | 0008 | 0OM10 | D03 | 0.OM7 | 0021 | 0025 | 0041 | 0054 | 0068 | 0084

80 0001 | 0003 | 0004 | 000s | 0008 | OO0 | OOM3 | 0O16 | 0DO18 | OO31 | 0040 | 0051 | 0083
10.0 0001 | 0002 | 0003 | 0005 | 0006 | 0008 | 0OM10 | DOM3 | DOM5 | 0025 | 0032 | 0.O041 | 0050
125 0001 | 0002 | 0003 | 0004 | 0005 | 0008 | 0008 | 0O10 | o012 | 0020 | 0026 | 0032 | 0040

Calcolo del valore medio di rugosita
Calculation of the mean roughness value
Berechnung des Mittenrauhwert

FLKE P (E V5T

Il valore medio di rugosita Ra € il valore medio aritmetico delle distanze Y, assolute
del profilo effettivo medio.

=

The mean roughness value Ra is an arithmetical average value resulting out of the
absolute valuesof distances Y, on the actual profile from the average profile.

-

Der Mittenrauhwert Ra ist der aritmetische Mittelwert der absoluten Betrage der
Abstande Y, des Ist-Profils vom mittleren Profil.

-
FUREEZ P35 ERa JAg~F- 350 B 1 2 S B ) i 200 BE B ELYT (SRS 8



W =

Ra = %L[yilo dx

Calcolo della profondita media di rugosita
Calculation of the averaged roughness height value
Berechnung des Rauhtiefe

FELRE JE e B BV

v /\ A

3 RVAWAN M
LV V ¥V4L\

< >

La profondita media di rugosita Rz & la media aritmetica delle rugosita locali Yz su 5
tratti di misura |, adiacenti e in successione diretta.

The averaged roughness height Rz is an arithmetical mean value resulting from the
single roughness height Yz of five equivalent following individual measured lengths | .

Die gemittelte Rauhtiefe Rz ist das arithmetische Mittel aus den Einzelrauhtiefen Yz
von funf aquidistanten aneinandergrenzenden Einzemessstrcken | .

|
A [ TSN M 0 K S TR VI, FRRLRERE R e oYz, AT
MR MRz

onz-

Rz - "5 o LY, Y +Y, +Y, +Y_]
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401 parametri di taglio / cutting conditions /
richtwerte der bearbeitung / V11| 414

MereRees 150~200 HB / 180 ~200 HB / 200~250HB / 25~35HRC / 35 ~50HRC
Vc 50 - Max 100 m/min.
R 2D rpm F [mMmm/min.] Ap
0,25 05 26.700-53.200 405-655 0.01-0.03
0.3 0,6 26.700-53.200 405-655 0.01-0.03
04 0.8 20.100-40.000 405-655 0.03-0.05
0.5 1 16.100-32.000 405-655 0.05-0.08
0.6 1.2 13.400-26.700 405-655 0.06-0.10
0,75 1,5 11.500-22.900 405-655 0.07-0.12
0.8 1,6 10.800-21.400 405-655 0.08-0.12
0.9 1.8 9.000-17.800 405-655 0.15-0.20
1 2 8.100-16.100 405-655 0.15-0.30
1,25 2,5 6.700-13.300 405-655 0.15-0.30
1,5 3 5.500-10.800 405-655 0.20-0.40

| valori dell'asportazione devono essere calcolati in relazione all'effettiva lunghezza della fresa. - L'avanzamento verra normalizza-
to in base all'angolo di inclinazione della superficie di fresatura. - Negli angoli si consiglia di diminuire I'avanzamento del 30-50% - Si
consiglia di normalizzare giri, avanzamento e asportazione nello stesso rapporto.

T R 204 BRI N CACE vH AT SRR BRI 0 TR BRI, R EEAY i G SCREEE TT A RS B
30%-50% ICAZ AT LG A4 L R4 1 R B ML

403 parametri di taglio / cutting conditions /
richtwerte der bearbeitung / V)1 414

Hardness
150 ~200 HB / 180~200 HB / 200 ~250HB / 25~35HRC / 35 ~50HRC

Vc 50 - Max 100 m/min.
aD rpmM F [rm/min) Ap aD rpmM F [rm/min) Ap
0.5x4 37.500 400~600 0.006 0.8Sx6 28.000 800~1.000 0.02
0,5x8 19.000 200~300 0.001 0.8x10 18.000 400~600 0.006
l 0,6x4 43.000 800~1.000 0.01 1x5 25.500 2.000 0.05
E 0.,6x6 32.000 500~700 0.008 1x10 25.500 2.000 0.008
(- | 0.8x10 16.000 300~400 0.003 1x10 25.500 2.000 0.008
0,7x4 36.500 800~1.000 0.03 1.2x10 23.000 1.700 0.04
0,7x6 27.000 400~600 0.01 1,5x7 17.000 1.400 0.06
0,7x10 14.000 200~400 0.002 1,5x15 17.000 1.400 0.02
0.8x4 32.000 800~1.000 0.05 2x10 9.500 750 0.13
Attenzion! 0.8x8 24.000 400~600 0.008 2x20 8.000 650 0.02

Beware of!
Achtung!

il
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405 parametri di taglio / cutting conditions /
richtwerte der bearbeitung / VI 44}

Hardness
150~200 HB /7 180 ~200 HB / 200 ~250HB / 25~35HRC / 35~50HRC
Vc 50 - Max 100 m/min.
D rpmM F [rm/min) Ap D rpmM F [rm/min) Ap
1x4 25500 3000 0,05 2x10 9500 1125 0,13
18 25500 3000 0,01 2x14 8000 975 0,05
1x12 16000 1920 0,004 2x18 8000 975 0,025
1.2x6 | 21200 2550 0,06 2x24 8000 825 0,01
1.2x10 | 21200 2550 0,02 25x12| 7700 900 0,2
1,2x16 | 10600 960 0,004 2,5x20| 3800 450 0,08
1,5x6 17000 2100 0,1 3,0x12 | 8500 1050 04
1,5x12 | 17000 2100 0,02 3,0x20| 4300 525 0,15
1,5x18 | 10600 1350 0,008 3.0x30| 3200 375 0,04

I
N
F
o

Attenzione!
Beware of!
Achtung!

i
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415 parametri di faglio / cuffing conditions /
richtwerte der bearbeitung / V) HI| 444

Materiali Acciai da utensili / temperati Acciai temprati STAVAX Rame Alluminio
. Prehardend steels S50C NAK55 NAK80 Hardened steels (SKD61) STAVAX HPM-38 S136 -
Material Hardend steels (30-45HRC) (4855HRC) Ctere i
INCREMENTI INCREMENTI INCREMENTI
RPM F RPM F RPM F
Depth of cut Depth of cut Depth of cut
2D R 12 mm/ a a mm/ a a mm/ a a
2 490 | 0,02 340 | 0,01 590 | 0,04
30.000 0,07 |24.000 0,07 {30.000 0,13
005 8 400 280 | 0,008 480 | 0,035
0,5 ’ 0,015
01 4 280 0,05 200 | 0,005 | 0,04 340 | 0,03
25.000 20.000 25.000 0,08
5 250 | 0,01 | 0,04 180 | 0,004 | 0,025 300 | 0,02
2 25500( 650 | 0,03 | 011 |20.400| 460 | 002 | 011 |25500| 780 | 0,07 0
os | 995 4 500 | 0025 | 0,08 350 | 0015 | 0,06 600 | 006 |
01 22,000 17.600 22,000
B8 300 | 0,015 | 0,05 210 {0,008 | 0,03 360 | 0,04 | 0,15
4 20.000| 850 | 0,04 | 0,25 |16.000f 600 | 0,025 | 0,2 |20.000| 1.020 | 0,1 034
0,8 0.1 S] 770 | 0,03 | 02 540 | 0,02 | 0,15 920 | 0,075 ,
Q2 16.000 12.800 16.000
8 450 | 0,015 015 320 | 0,01 | 0,08 540 | 0,045 | 0,2
4 16.000{ 1.000 | 0,05 | 0,35 [12.800| 700 | 0,04 | 03 |16.000| 1.200 | 0,15 | 045
B8 800 | 0,04 560 | 0,03 | 0,25 90 | 0,12
04 14.500 11.600 14.500 04
1,0 = 8 580 | 0,03 | 0,25 410 | 002 | 02 700 | 0,09
10 440 | 0,025 310 {0,015 01 530 | 0,075
11.100 8.900 11.100 0,3
12 200 | 0,02 | 02 140 | 0,01 | 0,08 240 | 0,06
4 15500 | 1.160 | 0,06 | 04 |12400| 810 | 0,045 | 0,35 |15.500| 1.390 | 0,18 055
1,2 8; 10 |12.000| 860 | 0,04 | 035 | 9.600 | 600 | 0,03 | 0,25 |12.000| 1.030 | 0,12 Y
16 10600 320 | 0,02 | 0,25 | 8500 | 220 | 0,01 | 0,1 [10.600| 380 | 0,07 | 045
S] 14.000| 1.270 | 0,08 | 053 |11.200| 890 | 0,05 | 04 |14.000| 1.520 | 0,24 | 0,7
I 1,5 (eF=] 12 [11.500| 830 | 0,06 | 0,42 | 9.000 | 580 | 0,04 | 03 |11.500| 1.000 | 0,18 | 0,6
El 16 8.500 | 370 | 0,02 | 03 |6.800| 260 | 0,01 | 0,15 |8.500 | 440 | 0,08 | 05
(] 8 1430 | 0,08 1.000 | 0,05 1720 | 024 | 09
04 11.100 0,6 | 8800 0,5 |11.100
20 05 12 1.200 | 0,065 840 | 0,045 1440 | 02 | 085
16 9.600 | 1.000 | 0,05 | 05 |7.700 | 700 | 0,04 | 0,35 | 9.600 | 1.200 | 0,15 | 0,78

- These recommended cutting conditions indicate just reference. It should be adjusted according to milling shape and
machine type.
Alienzione! - ap : Axial depth of cutting, ae : Radial depth of cutting.
Achung! - Recommend to use oil mist coolant for machining hardened steels.

TER - Recommend to apply helical or ramping for approaching into axial direction.
- Adjust feed rate 50% lower and cutting depth (ae) 30% lower for milling deep wall area when L/D exceeds 8 for stable
milling.
- For slotting, recommend reciprocating milling by adjusting feed & ap in below 50% of recommended milling condition.
- Reduce both spindle speed and feed at same rate for chattering and also for insufficient spindle speed of a machine.
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422 [ 423 | 424 | 442 | 443 | 444 | 445 | 455
spallamento / shoulder / schulter / ] 1114

150~200 | 180~200 | 200~250 | 25~35 35~50 Metalli non ferrosi
Hardness HB HB HB HRC HRC Material non- ferrous
Ap Ae= 0.1xD
Ae Ap= 15xD —I
VC, 120~150 | 100~120 | 80~100 680~80 40~60 |150~180
m/min.
2D z mm Fz mm Fz mm Fz mm Fz mm Fz mm Fz
1 4 | 40000 | 0,008 | 35000 | 0,007 | 32000 | 0,007 | 25000 | 0,006 | 20000 | 0,006 | 40000 | 0,008
1,5 4 | 27000 | 0,010 | 24000 | 0,009 | 21000 | 0,009 | 16500 | 0,008 | 13000 | 0,008 | 33000 | 0,010
2 4 | 21000 | 0,015 | 18000 | 0,015 | 16000 | 0,015 | 12700 | 0,014 | 10000 | 0,013 | 26000 | 0,015
3 4 | 13800 | 0,022 | 11700 | 0,018 | 9600 | 0,018 | 7400 | 0,018 | 5300 | 0,018 | 17500 | 0,018
4 4 | 10400 | 0,026 | 8800 | 0,020 | 7200 | 0,020 | 5600 | 0,021 | 4000 | 0,021 | 13100 | 0,031
S] 4 | 6900 | 0,044 | 5800 | 0,030 | 4800 | 0,030 | 3700 | 0,031 | 2700 | 0,031 | 8800 | 0,056
8 4 5200 | 0,051 | 4400 | 0,035 | 3600 | 0,035 | 2800 | 0,065 | 2000 | 0,065 | 6600 | 0,068
10 4 | 4100 | 0,060 | 3500 | 0,040 | 2900 | 0,040 | 2200 | 0,079 | 1600 | 0,079 | 5300 | 0,079
12 4 3500 | 0,070 | 2900 | 0,045 | 2400 | 0,045 | 1900 | 0,080 | 1300 | 0,080 | 4400 | 0,086
18 4 | 2600 | 0,080 | 2200 | 0,060 | 1800 | 0,060 | 1400 | 0,081 | 1000 | 0,081 | 3300 | 0,102
20 4 | 2100 | 0,080 | 1800 | 0,070 | 1400 | 0,070 | 1100 | 0,084 | 800 | 0,084 | 2600 | 0,114
Per questo tipo di lavorazioni & consigliato un minor numero di taglienti.
Modificare F, rapportandolo al R per 445 e 455.
scanalatura / groove / nute / Ve kil
150~200 | 180~200 | 200~250 25~35 35~50 Metalli non ferrosi
Hardness HB HB HB HRC HRC Material non- ferrous
Ap Ae=D Ae=D Ae=D
Ae Ap= 01xD Ap = 0.02xD Ap= 05xD
VC. 120~150 | 100~120 | 80~100 680 ~80 40~60 | 150~180
m/min.
gD Z | mm Fz mem Fz mem Fz m Fz em Fz m Fz
1 2 | 40000 | 0,008 | 35000 | 0,007 | 32000 | 0,007 | 25000 | 0,005 | 20000 | 0,005 | 40000 | 0,008
1.5 2 | 27000 | 0,013 | 24000 | 0,010 | 21000 | 0,010 | 16500 | 0,008 | 13000 | 0,008 | 33000 | 0,010
= 2 | 20700 | 0,020 | 17500 | 0,015 | 14300 | 0,015 | 11100 | 0,018 | 8000 | 0,018 | 26300 | 0,015
3 2 | 14000 | 0,024 | 12000 | 0,017 | 10500 | 0,017 | 8500 | 0,020 | 6500 | 0,018 | 17000 | 0,025
4 2 | 10400 | 0,026 | 8800 | 0,020 | 7200 | 0,020 | 5600 | 0,021 | 4000 | 0,021 | 13100 | 0,031
6 2 6900 | 0,044 | 5800 | 0,030 | 4800 | 0,030 | 3700 | 0,031 | 2700 | 0,031 | 8800 | 0,056
8 = 5200 | 0,051 | 4400 | 0,035 | 3600 | 0,035 | 2800 | 0,065 | 2000 | 0,065 | 6600 | 0,068
10 2 4100 | 0,060 | 3500 | 0,040 | 2900 | 0,040 | 2200 | 0,079 | 1600 | 0,079 | 5300 | 0,079
12 2 3500 | 0,070 | 2900 | 0,045 | 2400 | 0,045 | 1900 | 0,080 | 1300 | 0,080 | 4400 | 0,086
18 2 2600 | 0,080 | 2200 | 0,060 | 1800 | 0,060 | 1400 | 0,081 | 1000 | 0,081 | 3300 | 0,102
20 = 2100 | 0,080 | 1800 | 0,070 | 1400 | 0,070 | 1100 | 0,084 | 800 | 0,084 | 2600 | 0,114

Per questo tipo di lavorazioni & consigliato un minor numero di taglienti.
Modificare F, rapportandolo al R per 445 e 455.
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434 sferiche / ball nose / kugelfraser / £k J]
finitura / finishing / fertigbearbeitung / %51 T

-~ 150~200 | 180~250 | 200~300 30~40 35~50
arcness HB HB HB HRC HRC
Ap Ad Ae=0.1xD ﬁ)o__zoc
Ae Page” 167 Ap=0.1xD = ]
URE dL
Ve 120~150 | 100~120 | 80~100 80~80 40~60
m/min.
oD | R Z |mnm| F Fz |mm | F Fz |mm | F Fz |mm | F Fz |mm | F Fz
6 | 3 | 4 |6900|1660| 0,06 | 5800 | 1390 | 0,06 | 4800 | 960 | 0,05 | 3700 | 490 |0,033| 2700 | 290 |0,027
8 | 4 | 4 |5200]1660| 0,08 | 4400 | 1410 | 0,08 | 3600 | 940 |0,065 | 2800 | 490 |0,044 | 2000 | 320 | 0,04
10| 5 | 4 |4100|1800 | 0,11 | 3500 | 1540 | 0,11 | 2900 | 9280 | 0,8 |2200 | 580 |0,066 | 1600 | 380 | 0,06
12| 6 | 4 | 3500|1680 | 0,12 | 2900 | 1390 | 0,12 | 2400 | 960 | 0,1 | 1900 | 680 | 0,09 | 1300 | 380 |0,073
434, alta velocita di taglio / high speed cutting /
hochgeschwindigkeitszerspannung / =58 ] 11l
ardn 150~200 | 180~250 | 200~300 30~40 35~50
sraness HB HB HB HRC HRC
Ap Ad Ae=0.05xD 10° ~ 20°
Ae pagina Ap=0.03xD )
page 167 = ]
§L] JL
Ve 250~300 | 200~250 | 180~230 | 150~180 | 100~130
m/min.
@bl R | Z |rpom| F |Fz|mPm| F |Fz |mm| F |Fz |mm| F |Fz |mm| F | Fz
B | 3 | 4 [13800] 3860 | 0,07 [11100| 4440 | 0,1 |10100] 3640 | 0,09 | 8500 | 3060 | 0,09 | 5800 | 1620 | 0,07
8 | 4 | 4 [10400| 3740 | 0,09 | 8400 | 3700 | 0,11 | 7600 | 3340 | 0,11 | 6400 | 2820 | 0,11 | 4400 | 1580 | 0,09
10| 5 | 4 | 8300|3650 0,11 | 6700 | 3480 | 0,13 | 6100 | 3170 | 0,13 | 5100 | 2650 | 0,13 | 3500 | 1540 | 0,11
12| B | 4 6900 3590 | 0,13 | 5600 | 3140 | 0,14 | 5000 | 2800 | 0,14 | 4200 | 2350 | 0,14 | 2900 | 1510 | 0,13




437 sferiche / ball nose / kugelfraser / £k J]
sgrossatura / roughing / vorbearbeitung / k5L

Hard 150~200 | 180~250 | 200~300 30~40 40~50 Metalli non ferrosi
SRCESSS HB HB HB HRC HRC Material non- ferrous

Ap Ad Ap=02xD Ae = 0.7xD

Ne pg‘gga 167 Ae=04xD Ap= 05xD

DR
VC, 120~150 | 100~120 | 80~100 680 ~80 40~60 150 ~180
m/min.

b R | Z |rn| F |Fz|mn| F |Fz|mn| F |Fz|mm| F |Fz|mn| F |Fz|mm| F |Fz
1 0,5 | 2 |41400, 500 |0,006|35000, 420 |0,006|28700| 400 |0,007|22300| 310 |0,007|15900| 220 |0,007|52500| 1260 0,012
1,5 0,75 | 2 (27600 390 |0,007 23400/ 330 |0,007|19100 310 |0,008 14900 240 |0,008 10600 170 |0,008 350001 910 |0,013
= 1 2 (20700 330 |0,008|17500, 280 |0,008|14300| 260 |0,009|11100] 200 |0,009|8000 | 140 |0,009|26300| 740 {0,014
3 [ 1,5 | 2 |13800 250 {0,009/11700| 210 |0,009|9600 | 150 |0,008|7400| 100 (0,007|5300 | 100 |0,009|17500( 530 {0,015
4 2 2 10400 770 |0,037| 8800 | 650 |0,037|7200| 370 |0,026| 5600 | 300 |0,027|4000| 180 |0,022|13100| 810 |0,031
6 3 2 |6900| 870 |0,063| 5800 | 730 |0,063| 4800 | 480 |0,050| 3700 | 330 |0,045|2700| 190 |0,036| 8800 | 990 |0,056
8 4 2 | 5200| 940 |0,090| 4400 | 790 |0,090| 3600 | 550 |0,077|2800| 370 |0,066| 2000 | 220 |0,056| 6600 | 900 |0,068
10| 5 2 (41001150 |0,140| 3500 | 980 |0,140| 2900 | 560 |0,096| 2200 | 370 |0,083| 1600 | 250 |0,077|5300 | 840 {0,079
12 6 2 |3500|11900,170| 2900 | 990 |0,170| 2400 | 590 |0,123| 1900 | 430 |0,112| 1300| 180 |0,070| 4400 | 760 |0,086

437 finitura / finishing / fertigbearbeitung / k&5 i T

150~200 | 180~250 | 200~300 30~40 40~50 Metalli non ferrosi
Hardness s HB HB HRC HRC Material non- ferrous
2;3 p'aagﬁa Ap=0.1xD ﬁi(sf)()._So);séD
© page 167 Ae (Pf) = 0.1xD
m\//rc‘:nin. 120~150 | 100~120 | 80~100 B80~80 40~680 |150~180
I
gD | R Z |mm| F |Fz|mPemn| F |Fz|mPm| F |Fz|mm| F [Fz|mm| F |Fz |mn| F |Fz E
1 |05 | 2 40000 720 {0,009 34000/ 610 {0,009 28000 390 |0,007 |22000| 180 |0,004 15500 160 |0,005|47000| 1200 |0,013 O
1,5 075 | 2 (28500 570 |0,010|23000| 470 |0,010{19000| 270 |0,00714000| 110 |0,004|10500| 120 |0,005/31000| 950 |0,015
2 1 2 |21300( 470 |0,010{17000| 370 |0,010{14000| 220 |0,008 (11000 110 |0,005| 7900 | 100 |0,00623000| 740 |0,016
3 |15 | 2 14300 340 |0,012/11600 260 (0,010 9500 | 150 |0,008|7100 | 100 |0,006|5200 | 90 |0,007|15000| 540 |0,018
4 | 2 | 2 [10400) 670 |0,032|8800 | 670 |0,038| 7200 | 370 |0,026|5600 | 160 |0,014|4000 | 120 |0,015|13100| 1050 |0,040
6 | 3 | 2 |6900| 900 |0,065|5800 790 |0,068|4800| 510 |0,053|3700| 240 (0,033|2700 | 150 |0,027|8800 | 1230 {0,070 ot
8 4 2 |5200 | 1140 |0,110|4400 | 860 |0,098|3600 | 530 |0,074|2800 | 250 |0,044|2000 | 160 |0,040 6600 | 1060 |0,080 A?T‘Er}gl
10| 5 2 |4100(12300,150| 3500 | 910 |0,130{2900 | 590 |0,101|2200 | 290 |0,066| 1600 | 190 |0,060 5300 | 950 |0,090
12| 6 | 2 35001260 0,180|2900 | 920 |0,159|2400 | 660 |0,137| 1900 | 400 |0,105| 1300 | 190 |0,073| 4400 | 880 |0,100
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437 alta velocita di taglio / high speed cutting /
hochgeschwindigkeitszersoannung / f=iE ) Hil

150~200 | 180~250 | 200~300 | 30~40 35~50 Metalli non ferrosi
Hardness

HB HB HB HRC HRC Material non-ferrous

Ap Ad _ Ae= D
Ae Page” 167 Ae=003xD Ar= 0.05xD Ap=05xD

R
VC, 250~300 | 200~250 | 180~230 | 150~180 | 100~130 | 250 ~400
m/min.

oD R Z || F |Fz|mmn| F |Fz|mm| F | Fz|mmn| F |[Fz|mn| F |Fz|mn| F |Fz
2 1 2 |41400| 3310 | 0,04 |33400| 4010 | 0,06 |30300| 3640 | 0,06 |25500| 2040 | 0,04 |17500| 1400 | 0,04 |39800| 6370 | 0,08
3 [1,5| 2 |27600]3300| 0,06 |22200| 3500 | 0,08 |20000| 3200 | 0,08 {16900 1600 | 0,05 |11600| 1300 | 0,06 |26500| 4000 | 0,08
4 | 2 | 2 207002900 0,07 [16700| 3010 | 0,09 [15100 2720 | 0,09 |12700| 1780 | 0,07 | 8800 | 1230 | 0,07 |19900| 3980 | 0,10
S} 3 2 |13800| 2480 | 0,09 |11100| 2660 | 0,12 |10100| 2420 | 0,12 | 8500 | 1530 | 0,09 | 5800 | 1040 | 0,09 |13300| 2930 | 0,11
8 4 2 |10400] 2290 | 0,11 | 8400 | 2520 | 0,15 | 7600 | 2280 | 0,15 | 6400 | 1410 0,11 | 4400 | 970 | 0,11 |10000| 2600 | 0,13
10 | S | 2 8300|2160 0,13 |6700|2280 | 0,17 | 6100 2070 | 0,17 | 5100 | 1330 | 0,13 | 3500 | 910 | 0,13 | 8000 | 2400 | 0,15
12 | 8 | 2 (6900|2070 0,15 | 5600|2020 | 0,18 | 5000 | 1800 | 0,18 | 4200 | 1260 | 0,15 | 2900 | 870 | 0,15 | 6600 | 2110 | 0,16

438 parametri della 437 riducendoli del 10~15% / to use 437 cutting parameters
A reduced 10~15% / Verwenden Sie die selben Parameter der Serie 437, und
Xg  verringern Sie sie von 10~15% / {# FH437 V) il £ % 10~15%

pagina

age 167
"J::l i

441 spallamento / shoulder / schulter / 1] 11141

150 ~200 180~250 200 ~300 30~40 Metalli non ferrosi
Hardness HB HB HB HRC Material non-ferrous
Ap Ae= 02xD
h Ae Ap= 15xD ij
F Ve
() . 120 ~150 100~140 80~120 70~100 140 ~180
m/min.
2D Z | mm F Fz | rom = Fz | rem = Fz | rom = Fz | rem = =
S} 3 | 6900 | 1040 | 0,05 | 6369 | 960 | 0,05 | 5308 | 760 | 0,048 | 4512 | 580 | 0,043 | 7962 | 1190 | 0,05
Attenzione! 8 3 | 5175 | 930 | 0,06 | 4777 | 860 | 0,06 | 3981 | 680 | 0,057 | 3384 | 520 | 0,051 | 5971 | 1070 | 0,06
Frerning! 10 | 4 | 4140 | 1160 | 007 | 3822 | 1070 | 0,07 | 3185 | 850 | 0,067 | 2707 | 650 | 0,060 | 4777 | 1340 | 0,07
il
12 4 | 3450 | 1100 | 0,08 | 3185 | 1020 | 0,08 | 2654 | 810 | 0,076 | 2256 | 620 | 0,068 | 3981 | 1270 | 0,08
16 4 | 2588 | 930 | 0,09 | 2389 | 860 | 0,09 | 1990 | 680 | 0,086 | 1692 | 520 | 0,077 | 2986 | 1070 | 0,09
20 4 | 2070 | 830 | 0,10 | 1911 | 760 | 0,10 | 1592 | 610 | 0,095 | 1354 | 460 | 0,086 | 2389 | 960 | 0,10
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447 spallamento / shoulder / schulter / 1) 111

150~200 | 180~250 | 200~300 | 30~40 40~50 Metalli non ferrosi
Hardness HB HB HB HRC HRC Material non-ferrous
Ap Ae= 0.1xD
Ae Ap=15xD ij
VC, 120~150 | 100 ~120 | 80~100 80 ~80 40~60 | 150~180
m/min.
@D Z |mem| F |Fz|men| F |Fz|men| F |Fz|men| F |Fz|mn| F |Fz|mm| F |Fz
3 4120700 1660 |0,020{17500 1050 |0,015{14300| 860 |0,015(11100| 800 |0,018| 8000 | 580 |0,01826300| 1580 0,015
4 < {10400/ 10800,026| 8800 | 700 |0,020| 7200 | 580 |0,020|5600| 470 |0,021|4000 | 340 |0,021/13100| 1620 0,031
6 6 [ 6900|1820 |0,044| 5800 | 1040 |0,030| 4800 | 860 |0,030| 3700 | 690 |0,031|2700| 500 |0,031| 8800 | 2960 0,056
8 6 [5200 1590 |0,051| 4400 | 920 |0,035| 3600 | 760 |0,035| 2800 | 1090 |0,065|2000 | 780 |0,065| 6600 | 2690 (0,068
10 6 [4100 1480 |0,060| 3500 | 840 0,040/ 2900 | 700 (0,040| 2200 | 1040 |0,079| 1600 | 760 |0,079|5300 | 2510 0,079
12 6 [ 3500 1470{0,070|2900 | 780 |0,045| 2400 | 650 (0,045 1900 | 910 |0,080| 1300 | 620 |0,080| 4400 | 2270 0,086
18 6 | 2600 12500,080| 2200 | 790 |0,060| 1800 | 650 |0,060| 1400 | 680 |0,081| 1000 | 490 |0,081| 3300 | 2020 0,102
20 6 |2100|1010|0,080| 1800 | 760 |0,070| 1400 | 590 |0,070| 1100 | 550 |0,084| 800 | 400 |0,084|2600 | 1780 0,114
452 spallamento / shoulder / schulter / ] 111/
Hardness 150 ~200 180 ~200 200 ~250 25~35 35~50
HB HB HB HRC HRC
Ap Ae = 0.05xD
Ae Ap= 1xD —I
VC, 120~150 100~120 80~100 80 ~80 40~60
m/min.
aD zZ mm Fz mm Fz mm Fz mm Fz mm Fz
S 2 12420 | 0,0198 | 10530 | 0,0162 8640 0,0162 6660 0,0162 4770 0,0162
4 2 9360 0,0234 7920 0,018 6480 0,018 5040 0,0189 3600 0,0189
5 2 8400 0,031 7000 0,021 5800 0,021 4700 0,023 3040 0,023
6 2 6210 0,0396 5220 0,027 4320 0,027 3330 0,0279 2430 0,0279
8 = 4680 0,0459 3960 0,0315 3240 0,0315 2520 0,0585 1800 0,0585
10 2 3690 0,054 3150 0,036 2610 0,036 1980 0,0711 1440 0,0711
12 2 3150 0,063 2610 0,0405 2160 0,0405 1710 0,072 1170 0,072
18 2 2340 0,072 1980 0,054 1620 0,054 1260 0,0729 900 0,0729
20 2 1890 0,072 1620 0,063 1260 0,063 990 0,0756 720 0,0756

Per questo tipo di lavorazioni & consigliato un minor numero di taglienti.
Modificare F, rapportandolo al R per 445 e 455.
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velocita regolare di taglio con alti avanzamenti
conventional speed, high-feed milling / IG5 & 1E 25 k1

Acciai legati / Acciai
o al carbonio / Acciai Acciai da utensili / Acciai legati /
Materiali Acciai al carbonio da Costruzione / Inox Acciai Temprati Acciai 12%Cr Leghe di Titanio
Material Carbon Steels Acciai da utensili Stainless steel Hardened steels / Hardened steels / Titanium alloys
Carbon Alloy / Tools Tools steels Steel with 12%Cr
Steels
o - | 200~300 30~40 340~450
Hardness 800N/mm*= | 1000N/mm LB HRC HB
Ar

Ap Ae = 0.5xD Ae = 0.5xD

A IAp Ap = 0.04xD Ap = 0.03xD

VC. 200~250 | 180~220 | 130~160 |160~200 | 100~140 | 70~100

m/min.

oD| R | Z || F |Fz|mm| F |Fz|mm| F |Fz|mm| F |Fz|mm| F |Fz |rem| F | Fz
4 | 05 | 4 |17500{17500| 0,25 |15900{15900| 0,25 |10400|10400| 0,25 |14300(11440| 0,2 | 9600 | 7680 | 0,2 |6400 | 5120 | 0,2
5 | 05 | 4 [14000[16800 0,3 |12700|15240| 0,3 |8300|9960 | 0,3 |11500(12420 0,27 | 7600 | 8210 | 0,27 | 5100 | 5100 | 0,25
6 | 05 | 4 [11700{16380| 0,35 [10600|14840| 0,35 | 6900 | 9660 | 0,35 | 9600 |11520| 0,3 | 6400 | 7680 | 0,3 | 4200 | 5040 | 0,3
8 |05 | 4 880015840 0,45 | 8000 |14400| 0,45 | 5200 | 9360 | 0,45 | 7200 |11520| 0,4 | 4800|7680 | 0,4 | 3200 | 4860 | 0,38
10 | 1,0 | 4 | 7000 |140001 0,5 | 6400 12800 0,5 | 4100|8200 | 0,5 |5700 [10260| 0,45 | 3800 | 6840 | 0,45 | 2500 | 4500 | 0,45
12 | 1,0 | 4 |5800(13920| 0,6 | 530012720 0,6 | 3500 | 8400 | 0,6 |4800 [10560| 0,55 | 3200 | 7040 | 0,55 | 2100 | 4620 | 0,55

Ramping
Max L (mm)])

ramping 0° total

4 015 3°30° 7.8

5 0.2 3°30° 98,5

S 0.2 3° 11,5

& 8 |025 | =2°30 18,5
10 0.3 2° 21,3
12 | 0,35 2° 25,2
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Taglio Trocoidale
Trochoidal Cutting

Si tratta di una vera e propria rivoluzione nella sgrossatura ad alta velocita.

Le lavorazioni ad elevata dinamicita di ultima generazione si basano sul controllo dell’angolo di impegno
dell’utensile per mantenere le condizioni di taglio ottimali e costanti lungo tutto il percorso, riducendo cosi i
tempi ciclo ed ottimizzando la vita utensile.

Tali strategie permettono, inoltre, di sfruttare profondita assiali elevate (fino a 2xD) suddividendo pertanto
lo sforzo di taglio su di una superficie piu ampia rispetto alle strategie tradizionali.

Altro indubbio vantaggio dell’applicazione di strategie avanzate risulta essere uno sviluppo di calore
costante e controllato da cui deriva una vita utensile aumentata.

It is revolution in the high speed roughing.

The innovative high dynamic processes are based on the control of the axial depth of the tool which allows
to keep the best cutting conditions along the entire process, reducing in this way the cycle time and optimi-
zing the tool life.

These strategies also allow to exploit high axial depth (up to 2xD) subdividing the shear force on a larger
surface compared machining.

Another great advantage of the application of this innovative strategy is a constant and controlled deve-
lopment of heat that extends the tool life.

* Elevato impegno assiale (ap) * High axial depth of cut (ap)

* Maggiore avanzamento (Vf) * Higher feed (Vf)

e Ridotto impegno radiale (ae) e Reduced radial depth of cut (ae)
e Minori sforzi di taglio * Reduced shear stress

* Ridotto sviluppo di calore * Reduced heat development

e Elevato volume di truciolo e High volume of chip

e Minor tempo di esecuzione e Reduced cycle time

*  Aumento della vita utensile * Increase of tool life

Gli utensili sviluppati per applicazioni di taglio The specific characteristics of the cutting edge of

IMillingInfo—

trocoidale presentano specifiche caratteristiche del
filo tagliente che stabilizzano il taglio migliorando la
vita utensile.

Un particolare trattamento del filo tagliente per-post
ricopertura PVD & stato specificatamente sviluppato
per permettere di lavorare:

 Acciai legati

¢ Acciai inossidabili

* Leghe di titanio

our tools for trochoidal cutting applications stabilize
the cut increasing the tool life.

A particular treatment of the cutting thread pre-after
PVD coating has been developed for machining
alloy of:

* Steel

o Stainless steel

e Titanium

Angolo di impegno
Axial depth

cos a = 1- 2Xae

Spessore medio del truciolo (misurato ad a/2)
Medium chip thickness (measured at a/2)

hm = fz x 2/% (mm)



464 scanalatura / groove / nute / Ve kil

Materiali Acciz:joas!trcjzril:)?]rijg/rl‘?sg:ti/da Inox Acciai legati/da utensilitemprati Titanio
NMaterial Carbon/Alloy Steels/Cast ron Stainless Steels Alloy/Tools/Hardened steels Titanium
Hardness 180~250 200~300 30~40 HRC | 20~45 HRC
HB HB
Ae= D
Ap Ap = 0.05xD Ae= D Ae= D Ae= D
Ae Ap= 0.04xD Ap= 0.02xD Ap=02xD
Ve
. 100 ~140 70~100 50~90 40~80
m/min.

@D z mm F Fz mm F Fz mm F Fz mm F Fz
4 4 | 9600 | 1920 | 0,05 | 7200 | 1300 | 0,045 | 5600 | 1010 | 0,045 | 4800 860 | 0,045
5 4 | 7600 | 1820 | 0,06 | 5700 | 1140 0,05 | 4500 900 0,05 | 3800 760 0,05
6 4 | 6400 | 1790 | 0,07 | 4800 | 1250 | 0,065 | 3700 890 0,06 | 3200 830 | 0,065
8 4 | 4800 | 1540 | 0,08 | 3600 | 1080 | 0,075 | 2800 780 0,07 | 2400 720 | 0,075

10 4 | 3800 | 1290 | 0,085 | 2900 990 | 0,085 | 2200 700 0,08 1900 650 | 0,085

12 4 | 3200 | 1280 0,1 2400 960 0,1 1900 680 0,09 1600 640 0,1

18 4 | 2400 | 1440 | 0,15 1800 | 1080 | 0,15 1400 670 0,12 1200 720 0,15

464/468 trocoidale / trochoidal / frochoidale / 4k

Materiali Accigi al carbon?o/ )
. Legati/da costruzioni
Material Carbon/Alloy Steels
Hardness 180 ~250 HB
Ap
Ae= 0.15xD Ae= 0.10xD Ae = 0.05xD
Ae |
N
VC, 160 ~200 200 ~240 240 ~280 F
m/min. (- |
oD > | Ae Ap Fz Fz Ae Ap Fz Fz Ae Ap Fz Fz
Max | Max | min. max | Max | Max | min. max | Max | Max | min. max
4 0,6 10 0,05 | 0,06 04 10 0,06 | 0,08 0,2 10 0,08 | 0,09
5 0,75 1" 0,055 | 0,07 0,5 11 0,07 0,09 0,25 1 0,07 0,11
B8 09 12 | 006 | 008 | 06 12 008 | 01 03 12 | 009 | 013 Altenzionel
Il
8 12 | 18 | o1 | 012 | 08 | 18 | 013 | 045 | 04 | 18 | 016 | 019 Ao

15 21 012 | 0,14 1 21 0,15 | 0,18 0,5 21 019 | 0,22
18 25 014 | 0,16 12 25 018 | 021 0,6 25 022 | 0,25
24 31 0,16 | 0,18 16 31 021 | 023 08 31 025 | 0,28
3 40 019 | 0,21 2 40 0,24 | 0,26 1 40 0,28 0,3
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464/468 trocoidale / frochoidal / trochoidale / 434k

Materiali Inox
Material Stainless Steels
Ap Ae= 0.15xD Ae= 0.10xD Ae= 0.05xD
Ae
Vc
. 110~180 150~180 180 ~230
m/min.
oD > Ae Ap Fz Fz Ae Ap Fz Fz Ae Ap Fz Fz
Max | Max min. max Max | Max min. max Max | Max min. max
4 4 0,6 10 0,03 0,04 04 10 0,04 0,05 0,2 10 0,05 0,06
5 4 0,75 1 0,04 0,06 0,5 1 0,05 0,07 0,25 1 0,06 0,1
S] 4 0,9 12 0,06 0,09 0,6 12 0,06 0,1 0,3 12 0,08 0,13
8 4 1,2 18 0,09 0,11 0,8 18 0,1 0,13 0,4 18 0,13 0,16
10 4a 1,5 21 0,11 0,13 1 21 0,13 0,15 0,5 21 0,16 0,19
12 4 1,8 25 0,13 0,16 1,2 25 0,15 0,18 0,6 25 0,19 0,22
18 4 2,4 31 0,16 0,18 1,6 31 0,18 0,21 0,8 31 0,22 0,25
20 4 3 40 0,18 0,2 2 40 0,2 0,23 1 40 0,25 0,27
Materiali Acciai legati/da utensilitemprati
Material Alloy/Tools/Hardened steels
Hardness 30~40 HRC
Ap
A Ae= 0.15xD Ae= 0.10xD Ae= 0.05xD
e
Ve
. 140~180 170~210 200 ~250
m/min.
oD > Ae Ap Fz Fz Ae Ap Fz Fz Ae Ap Fz Fz
Max | Max min, max Max | Max min. max Max | Max min. max
4 4 0,6 10 0,05 0,06 0,4 10 0,06 0,08 0,2 10 0,08 0,09
5 4 0,75 1 0,055 | 0,07 0,5 1" 0,07 0,09 0,25 1 0,07 0,11
S] 4a 0,9 12 0,06 0,08 0,6 12 0,08 0,1 0,3 12 0,09 0,13
8 4a 1,2 18 0,1 0,12 08 18 0,13 0,15 04 18 0,16 0,19
10 4 1,5 21 0,12 0,14 1 21 0,15 0,18 05 21 0,19 0,22
12 4 1,8 25 0,14 0,16 12 25 0,18 0,21 0,6 25 0,22 0,25
18 4 24 31 0,16 0,18 1,6 31 0,21 0,23 0,8 31 0,25 0,28
20 4a 3 40 0,18 0,2 2 40 0,23 0,25 1 40 0,27 0,31




464/468 trocoidale / trochoidal / trochoidale / 4k

Materiali Titanio
Material Titanium
Hardness 20~45 HRC
AE Ae= 0.15xD Ae= 0.10xD Ae= 0.05xD
Ae
Vc
. 80~110 110~140 140~170
m/min.
Ae Ap Fz Fz Ae Ap Fz Fz Ae Ap Fz Fz
gD Z ) ’ ]
Max | Max min. max | Max | Max min. max | Max | Max min. max
4 4 0,6 10 0,04 0,05 04 10 0,05 0,06 0,2 10 0,07 0,09
5 4 0,75 1 0,05 0,07 0,5 1" 0,06 0,1 0,25 " 0,08 0,11
S] 4 0,9 12 0,06 0,1 0,6 12 0,08 0,13 0,3 12 0,1 0,16
8 4 12 18 0,1 0,13 08 18 0,13 0,16 04 18 0,18 0,22
10 4 1,5 21 0,13 0,15 1 21 0,16 0,19 0,5 21 0,22 0,27
12 4 18 25 0,15 0,18 1,2 25 0,19 0,22 0,6 25 0,26 0,3
18 4 24 31 0,18 0,21 1,6 31 0,22 0,25 0,8 31 0,3 0,35
20 4 3 40 0,2 0,23 2 40 0,24 0,27 1 40 0,32 0,36

Le lavorazioni ad elevata dinamicita richiedono I'ottimizzazione di percorsi utensile e dei parametri di tagli
in funzione dell’applicazione e del tipo di macchina utensile utilizzata.

La definizione della condizione ottimale (massima produttivita) dipende dalla dinamicita del centro di lavo-
ro, dalla curva di potenza, dalla tipologia di staffaggio e da altri fattori specifici delle diverse lavorazioni.

Si raccomanda per un corretto utilizzo di taglio trocoidale:

o Un angolo di ingresso in rampa compreso tra 1° e 3°

. Un sistema di serraggio utensile di elevata rigidita

o Un ottimo sistema di evacuazione truciolo

The high dynamic machining requires the optimization of the tool path and the cutting parameters, accor-

ding to the application and the type of machine tool used. I
The productivity level depends on the dynamicity of the machine, on the power curve, on the clamping N
system and on other factors related to the varius type of machining. =
For a correct use of the trochoidal cutting: [ |
. Ramp entrance angle between 1° and 3°

o High rigidity of the clamping system

. A good system of chip evacuation
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465\ scanalatura / groove / nute / Va4

- ] Acciai al carbonio/ - e
Materiali bzl glhicsaarbomo/ Legali/Gd; utensili/ Acclleag| ;lit/fr:r(;ime Acciai legati/da utensilitemprati L;\f’é’c'?;i ?é#?t?a'?i’
Material Carbon Steels/ isa High alloy steels/ Alloy/Tools/Hardened steels Tll}gglturgsiasl{%?/
Castiron CartonAlyToos Stainless Steels alloys
Steels/Cast iron ¥
150 ~200 | 180~250 | 200~300| 30~40 40~50 20~45
Hardness
HB HB HB HRC HRC HRC
Ap Ae= D Ae= D Ae= D Ae= D
A Ap=0.1xD Ap= 0.03xD Ap=02xD Ap= 0.1xD
e
VC, 70~100 80 ~3S0 40~80 40~70 30~50 20~45
m/min.
b R | Z |mn| F |Fz|mn| F |Fz|mn | F |Fz|men| F |Fz|mm| F |[Fz|mm | F |Fz
6 |15 | 4 (48005760 | 0,3 |4200|5040| 0,3 |3200 |3840| 0,3 |2900 | 2960 | 0,26 | 2100 | 1820 | 0,22 | 1400 | 1210 | 0,22
8 2 4 | 3600 | 5620 | 0,39 | 3200 | 4990 | 0,39 | 2400 | 3740 | 0,39 | 2400 3180 | 0,33 | 1600 | 1800 | 0,28 | 1100 | 1240 | 0,28
10 |25 | 4 |2900 | 5680 | 0,49 | 2500 |4900 | 0,49 | 1900 | 3720 | 0,49 [ 1900|3170 | 0,42 | 1300 | 1840 | 0,35 | 900 |1270 | 0,35
12 | 3 | 4 | 24005570 0,58 | 2100 | 4870 | 0,58 | 1600 | 3710 | 0,58 | 1600 | 3160 | 0,49 | 1100 | 1840 | 0,42 | 700 | 1170 | 0,42
16 |35 | 4 1800|4320 0,6 | 1600|3840 | 0,6 | 1200 | 2880 | 0,6 | 1200 | 2450 | 0,51 | 800 | 1390 | 0,43 | 500 | 870 | 0,43

465 spallamento / shoulder / schulter / 1] 11

- 8 Acciai al carbonio/ - -
Materiali | &2 | egatida wensil Acclfg' alamente Acciai legati/da utensilitemprati LA‘_ecgcriZ o ol
NMaterial Carbon Steels/ Carbo rslri:lsoa ous High alloy steels/ Alloy/Tools/Hardened steels Tll-}gglturgs?sl{%?/
Castiron Sl /Casyt - Stainless Steels alloys
150~200 | 180~250 | 200~300 | 30~40 40~50 20~45
Hardness
HB HB HB HRC HRC HRC
Ap Ae= 0.1xD Ae= 0.05xD
A Ap= 1.0xD I Ap= 10 xD
Vc. S0~110 | 70~100 | B0~100 60 ~80 40~60 20~45
m/min.
DD R | Z |n| F |Fz|memn| F |Fz|mn| F |Fz|en| F |Fz|mem| F |Fz|men | F |Fz
6 |15 | 4 |5300]|1380|0,0654800|1340| 0,07 | 4200 | 970 |0,058| 3700 | 670 |0,045| 2400 | 430 |0,045| 1400 | 310 |0,056
8 = 4| 4000 | 1280 | 0,08 | 3600 | 1220 |0,085| 3200 | 1020 | 0,08 | 2800 | 670 | 0,06 | 1800 | 430 | 0,06 | 1100 | 300 |0,068
10 |25 | 4 |3200(1280| 0,1 {2900 | 1740 0,15 | 2500 | 1100 | 0,11 | 2200 | 660 |0,075| 1400 | 420 [0,075| 900 | 280 (0,079
12| 3 4| 2700 [ 1190 | 0,11 | 2400 | 1100 |0,115| 2100 | 1050 |0,125| 1900 | 650 {0,085 1200 | 410 |0,085| 700 | 240 |0,086
168 |35 | 4 2000 960 | 0,12 | 1800 | 900 |0,125| 1600 | 830 | 0,13 | 1400 | 500 | 0,09 | 900 | 320 | 0,09 | 500 | 140 | 0,07




spallamento / shoulder / schulter / Y113
alto avanzamento / high feed / hochesVorschubo / k4 it

o ] Acciai al carbonio/ - e
Materiali ccia) casLti::arbonlo/ Legati/dg utensili/ Acclleagl:tlsla:;ime Acciai legati/da utensilitemprati Ihegcri];i ?é#?t?alﬁl
Material Carbon ,Ste els/ Carbor?/r\]:;ay o Hi gh aloy steels/ Alloy/Tools/Hardened steels Trl-}gglturrgsias”t%?/
Castiron Steels/Cast iron Stainless Steels alloys
Hardn 150 ~200 | 180~250 | 200~300 | 30~40 40~50 20~45
srcness HB HB HB HRC HRC HRC
Ap Ae= 0.1xD Ae= 0.05xD
NE Ap= 0.1xD _I Ap= 0.1xD
VC. S0~110 70~100 | B0O0~100 B60~80 40~60 20~45
m/min.
DD R | Z |Pen| F |Fz|mm| F |Fz|men| F |Fz|mn| F |Fz|mm| F |Fz|mn| F |Fz
6 |15 | 4 53001700 0,08 |4800 | 1540 | 0,08 | 4200 | 1180 | 0,07 | 3700 | 890 | 0,06 | 2400 | 580 | 0,06 | 1400 | 340 | 0,06
8 2 4| 4000 1600 | 0,1 |3600 | 1440| 0,1 | 3200 | 1150 | 0,09 | 2800 | 900 | 0,08 | 1800 | 580 | 0,08 | 1100 | 350 | 0,08
10 25| 4 3200|1660 | 0,13 | 2900 | 1510 | 0,13 | 2500 | 1300 | 0,13 | 2200 | 790 | 0,09 | 1400 | 500 | 0,09 | 900 | 320 | 0,09
12| 3 4| 2700 (1620 | 0,15 | 2400 | 1440 0,15 | 2100 | 1260 | 0,15 [ 1900 | 840 | 0,11 |1200| 530 | 0,11 | 700 | 310 | 0,11
16 |35 | 4 20001280 0,16 | 1800 | 1150 | 0,16 | 1600 | 960 | 0,15 | 1400 | 670 | 0,12 | 900 | 430 | 0,12 | 500 | 240 | 0,12
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468 scanalatura / groove / nute / YA FEEEH

IMillingInfo—

. '/AACCii,li g:jcarbotnio Acciai legati/da Acciai altamente Inconel s Iln ct;]nelj'ﬁ i
Materiali colal Ca costu- utensili/temprati legati/Inox Titanio e leghe Superleghe uperieghe Acll
X zione / Ghisa " - da lavorare
Material e Alloy/Tools/Harde- | High alloy steels/ Titanium alloys Inconel Inconel Superalloys
Casti ned steels Stainless Steels Superalloys oo .
ast iron for difficult machining
Hardness 180 ~250 30~40 200~300 | 340~450
HB HRC HB HB
Ap Ae=D Ae= D
Ae Ap = 0.7xD Ap = 0.5xD
VC, S0~120 | 80~100 80~110 50~70 25~35 20~30
m/min.
gD Z |mm| F |Fz|mem| F |Fz|mm| F |Fz|men| F |[Fz|mn| F |Fz | mm| F |Fz
S} 4 | 5300 640 | 0,03 |4800 | 380 | 0,02 |4800| 380 | 0,02 | 3200| 190 |0,015|1500| 110 |0,018| 1300 70 |0,013
8 <4000 | 560 |0,035| 3600 | 370 |0,026|3600 | 370 |0,026|2400| 210 {0,022| 1100 | 110 {0,025/ 1000 | 70 |0,018
10 4 3200 | 610 |0,048|2900 | 490 |0,042|2900 | 490 |0,042(1900| 230 | 0,03 | 900 | 130 {0,036/ 800 | 80 |0,024
12 4 2700 | 630 |0,058|2400 | 530 |0,055|2400 | 530 |0,055|1600| 260 | 0,04 | 700 | 130 {0,045/ 700 | 90 |0,032
16 42000 | 560 | 0,07 | 1800 | 470 |0,065| 1800 | 470 |0,065| 1200 | 240 | 0,05 | 600 | 130 |0,055| 500 | 80 |0,038
20 < 11600 | 510 | 0,08 | 1400 | 420 |0,075| 1400 | 420 |0,075|1000| 260 |0,065| 400 | 100 {0,065/ 400 | 70 |0,042
468 spallamento / shoulder / schulter / Y] i1
L ;\Xgi:;?:j:acrs:; i? Acciai legati/da Acciai altamente Inconel s erlelnﬁznglffc'l' &
Materiali olal St utensilitemprati legati/lnox Titanio e leghe Superleghe uperieghe GGl
X zione / Ghisa o lavorare
Material Carbon Steels / Alloy/Tools/Harde- | High alloy steels/ Titanium alloys Inconel Inconel Superalloys
Casti ned steels Stainless Steels Superalloys 3 I
ast iron for difficult machining
Hardness 180 ~250 30~40 200~300 | 340~450
HB HRC HB HB
Ae = 0.4xD Ae =0.3xD Ae =0.1xD Ae =0.1xD
Ap Ap = 1.5xD Api1.0xD Ap%1.5xD Ap =1.0xD Ae = 0.1xD
Z; /H /5 7k‘7 Ap=1.
/ . y =1.0xD
o h | 7 | e
VC, 110~140 | SO0~120 | 110~140 | 70~100 25~35 20~30
m/min.
@D Z |mm| F |Fz|mm| F |Fz|mPn| F |Fz|mPn| F |Fz|mm| F |[Fz|mn| F |Fz
4 4 9600 | 650 (0,017|8800 | 530 |0,015|9600 | 580 |0,015|7200 | 260 |0,009|2400 | 140 0,015{2200| 90 | 0,01
5 4 | 7600 | 700 (0,023|7000 | 560 | 0,02 | 7600 | 610 | 0,02 | 5700 | 270 |0,012|1900 | 140 {0,018(1800| 90 |0,013
6 46400 | 720 |0,028| 5800 | 580 |0,025|6400 | 640 |0,025|4800 | 290 [0,015| 1600 | 150 |0,023| 1500 | 100 {0,016
8 4 4800 | 670 [0,035|4400 | 530 | 0,03 {4800 | 580 | 0,03 | 3600 | 320 |0,022|1200 | 160 {0,034 |1100 | 100 |0,022
10 43800 | 730 (0,048|3500 | 660 |0,047|3800 | 710 |0,047|2900 | 350 | 0,03 | 1000 | 180 {0,045| 900 | 110 {0,031
12 4 3200 | 700 [0,055]|2900 | 600 |0,052|3200 | 670 |0,052|2400 | 380 | 0,04 | 800 | 190 {0,058| 700 | 110 | 0,04
16 4| 2400 | 610 |0,064 | 2200 | 550 |0,063|2400 | 600 |0,063| 1800 | 360 | 0,05 | 600 | 170 | 0,07 | 600 | 110 {0,047
20 < 1900 | 590 (0,077|1800 | 540 |0,075(1900 | 570 |0,075| 1400 | 360 |0,065| 500 | 150 {0,075| 400 | 90 |0,055




469 scanalatura / groove / nute / Yo kti%EH)

W =

-~ 150~200 | 180~250 | 200~300 | 30~40 | 40~50 | Titanioe leghe
Srcness HB HB HB HRC HRC Ttanium aloys
Ae= D -
Ap Ae= D Ap=0.05D ﬁe‘_% 2%D
Ae Ap=D p =0
VC, 40~60 90~110 70~100 50~70 30~50 20~45
m/min.
D Z |en| F |Fz|em| F |Fz|mem| F |Fz|mn| F |Fz|mem| F |Fz|mm| F | Fz
4 414000 | 400 |0,025| 8000 | 700 |0,022| 6800 | 510 |0,019| 4800 | 350 |0,018| 3200 | 230 |0,018|2100| 380 |0,045
S] 4 2700 | 480 |0,044|5300 | 810 {0,038 4500 | 710 {0,039| 3200 | 400 |0,031|2100 | 300 [0,036| 1400 | 310 (0,056
8 4 12000 | 410 |0,052|4000 | 730 {0,046| 3400 | 670 {0,049| 2400 | 410 |0,043| 1600 | 310 {0,048| 1100 | 300 (0,068
10 4 1600 | 370 |0,060| 3200 | 660 |0,052|2700| 530 |0,049| 1900 | 370 |0,048| 1300 | 290 |0,055| 900 | 280 |0,079
12 4 1300 360 |0,070|2700| 650 |0,060|2300| 520 |0,056| 1600 | 360 |0,056| 1100 | 280 |0,063| 700 | 240 |0,086
16 4 11000 | 600 |0,150|2000 | 530 {0,067 | 1700 | 410 {0,060| 1200 | 260 |0,055| 800 | 240 |0,075| 500 | 140 | 0,07
20 4 | 800 | 520 0,160 1600 | 480 {0,080| 1400 | 370 |0,067| 1000 | 230 |0,056| 600 | 180 {0,073| 400 | 100 (0,065

469 spallomento / shoulder / schulter / Y] 11

Hard 150~200 | 180~250 [ 200~300| 30~40 40 ~50 Titanio e leghe
ardness HB HB HB HRC HRC Titanium alloys
Ap Ae=03D Ae= 0.05xD
Ae I Ap= 15D Ap=15xD
VC, 9S0~100 |[100~120 | 80~100 s0~80 40~60 20~45
m/min.
@D Z |rem| F |Fz|memn| F |Fz|mem| F |Fz|men| F |Fz|memn| F |Fz|mn| F | Fz
4 4 | 7600 | 780 |0,026| 8800 | 1650 0,047 | 7200 | 1460 |0,051|5600 | 470 |0,021|4000| 300 |0,019|2100 | 380 |0,045
[S] 4| 5000 | 890 |0,044| 5800 | 1860 | 0,080 4800 | 17100,089| 3700 | 460 |0,031|2700| 330 |0,031| 1400 | 310 |0,056
8 4 |3800| 780 |0,051|4400 | 1760 |0,100 3600 | 1580 |0,109|2800 | 720 |0,065|2000| 510 |0,064| 1100 | 300 |0,068
10 4 {3000 760 |0,060| 3500 | 1530 {0,109 2900 | 1510|0,130|2200 | 690 |0,079| 1600 | 500 |0,079| 900 | 280 {0,079
12 4 {2500 | 710 |0,070| 2900 | 1500 | 0,130 2400 | 1370|0,143| 1900 | 610 |0,080| 1300 | 430 |0,083| 700 | 240 |0,086
16 4 {1900 | 610 |0,080| 2200 | 1210 {0,138 1800 | 1070 0,148 1400 | 460 |0,081| 1000 | 410 |0,103| 500 | 140 | 0,07
20 4 {1500 | 500 |0,080| 1800 | 1010 {0,140 1400 | 840 |0,150| 1100 | 370 |0,084| 800 | 320 |0,100| 400 | 100 |0,065
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505 alta velocita di taglio
high speed milling / &= E Bt Y]

Acciai al carbonio / o ] - Acciai temprati
Re=tH Acciai da costruzio- geciaileoatiAccai / da tempra /
Materiali ) da utensili Acciai da tempra da tempra Acciai temprati Acciai temprati
X ne / Ghisa inossidabili
NMaterial Carbon Steels / Carbon Alloy / Tools |  Hardened steels ety T, Hardened steels Hardened steels
Castiron Sices steels
g 30~38 38~45 45~55 55~65
Hardness 750N/mm 30 HRC HRC HRC HRC HRC
B <z he Ap Ae Ap Ae ‘Aﬁp Ae
Ap A R < 2[0.1xR |0.3D R <2[0.1xR[0.3D | R < 2[0.05xR[0.3D
Ae _I P 2<R|02mm03D 2 <R[0.2mm[0.3D |2 <R]0.1mm[0.3D
VC, 180~210 | 180~210 | 1560~180 | 130~160 | 120~140 | 80~110
m/min.
oD R | Z |m| F |Fz|mem| F |Fz|mm| F |Fz|mm| F |Fz|mm| F |[Fz|mm| F |[Fz
1 0,25 | 4 160000/ 9600 | 0.04 |60000| 9600 | 0.04 |47800| 7650 | 0.04 |47800| 7650 | 0.04 |38500| 6160 | 0.04 |28700| 4020 |0.035
2 | 05 | 4 |31800(10180| 0.08 |31800| 8900 | 0.07 |27100| 7590 | 0.07 {23900| 7170 |0.075{20700{ 4970 | 0.06 {15900| 2540 | 0.04
3 |075| 4 |21200(11870| 0.14 |21200{11020| 0.13 |18000| 9360 | 0.13 {15900| 8270 | 0.13 {13800( 6620 | 0.12 {10600| 2970 | 0.07
4 | 1,0 | 4 |1590012720| 0.20 |15900(11450| 0.18 |13500| 9720 | 0.18 {11900 8810 |0.185|10400| 7070 | 0.17 | 8000 | 2880 | 0.09
5 | 1.2 4 112700(13720| 0.27 {12700(12700| 0.25 |10800|10800| 0.25 | 9600 | 9600 | 0.25 | 8300 | 7300 | 0.22 | 6400 | 3580 | 0.14
S] 1,5 | 4 [10600/13990| 0.33 {10600|12720| 0.30 | 9000 |10800| 0.30 | 8000 | 9600 | 0.30 | 6900 | 7180 | 0.26 | 5300 | 3390 | 0.16
8 | 20 | 4 |8000(13760| 0.43 | 8000 |12480| 0.39 | 6800 |10610| 0.39 | 6000 | 9360 | 0.39 | 5200 | 7280 | 0.35 | 4000 | 3520 | 0.22
10 | 2,0 | 4 |6400|13820| 0.54 | 6400 |12540| 0.49 | 5400 |10800 0.50 | 4800 | 9600 | 0.50 | 4100 | 7220 | 0.44 | 3200 | 3710 | 0.29
12 | 3,0 | 4 5300 (13570| 0.64 | 5300 [12300| 0.58 | 4500 |10800| 0.60 | 4000 | 9280 | 0.58 | 3500 | 7700 | 0.55 | 2700 | 3780 | 0.35

505 velocita regolare di taglio con alti avanzamenti

. T ™ = N4
low speed, high-feed milling / Ik & k45 88 HI
Acciai al carbonio / - q - Acciai temprati
R=1M Acciai da costruzio- geciaijeoatiAcc / da tempra /
Materiali N da utensili Acciai da tempra datempra Acciai temprati Acciai temprati
i ne / Ghisa inossidabili
Material Carbon Steels / Carbon Alloy / Tools | Hardened steels T aarary T Hardened steels Hardened steels
Castiron Sieeks steels
o 30~38 38~45 45~55 55~65
Hardness 750N/mm 30 HRC HRC HRC HRC HRC
A B <2 Ae Ap _Ae Ap Ae Ap Ae
P R<2[0.2R [05D R <2[0.2R 05D |R < 2[0.1xR [0.5D
Ae IAP 2 <R[05mm|0.5D 2 <R[04mm|0.5D |2 < R[0.2mm[0.5D
VC, S0~120 S0~110 70~80 680 ~80 50~60 30~45
m/min.
oD R | Z |m| F |Fz|mem| F |Fz|mm| F |Fz|mm| F |Fz|mm| F |Fz |mm| F |Fz
1 0,25 | 4 |38500| 7700 | 0.05 {38500 7700 | 0.05 |25500| 5100 | 0.05 |25500| 5100 | 0.05 |20000| 4000 | 0.05 |16000| 2560 | 0.04
2 | 05 | 4 [15900(5090 | 0.08 |15900| 4450 | 0.07 |12700| 3560 | 0.07 {11100{ 3330 |0.075| 8800 | 2110 | 0.06 | 5600 | 900 | 0.04
3 |075| 4 [10600(5940 | 0.14 |10600| 5510 | 0.13 | 8500 | 4420 | 0.13 | 7400 | 3850 | 0.13 | 5800 | 2780 | 0.12 | 3700 | 1040 | 0.07
4 | 1,0 | 4 |8000 6400 0.20 | 8000 | 5760 | 0.18 | 6400 | 4610 | 0.18 | 5600 | 4140 | 0.185| 4400 | 2990 | 0.17 | 2800 | 1010 | 0.09
5 | 1.2 46400 | 6910 | 0.27 | 6400 | 6400 | 0.25 | 5100 | 5100 | 0.25 | 4500 | 4500 | 0.25 | 3500 | 3080 | 0.22 | 2200 | 1230 | 0.14
S] 1,5 | 4 |5300]7000 | 0.33 | 5300 | 6360 | 0.30 | 4200 | 5040 | 0.30 | 3700 | 4440 | 0.30 | 2900 | 3020 | 0.26 | 1900 | 1220 | 0.16
8 | 20 | 4 |4000 6880 | 0.43 | 4000 | 6240 | 0.39 | 3200 | 4990 | 0.39 | 2800 | 4370 | 0.39 | 2200 | 3080 | 0.35 | 1400 | 1230 | 0.22
10 | 20 | 4 3200|6910 | 0.54 | 3200 | 6270 | 0.49 | 2500 | 5000 | 0.50 | 2200 | 4400 | 0.50 | 1800 | 3170 | 0.44 | 1100 | 1280 | 0.29
12 | 3,0 | 4 2700|6910 | 0.64 | 2700 | 6260 | 0.58 | 2100 | 5040 | 0.60 | 1900 | 4410 | 0.58 | 1500 | 3300 | 0.55 | 900 | 1260 | 0.35
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Informazioni tecniche e tabelle
Technical details and list

. Lavorazioni con macchine e mandrini precisi.
. | parametri riportati fanno riferimento a fresature ad intepolazione circolare ad angolo.

Per fresature senza interpolazione circolare ridurre la velocita del 50-70% e la profondita di taglio del
50-80%.

E’ raccomandato I'uso del soffio d’aria o MQL (minimale)

Raccomandiamo di correggere sempre i parametri secondo le reali condizioni di taglio.

Quando entrate nell’asse Z, ridurre la velocita di avanzamento del 30-60% con un inclinazione

del 'angolo macchina (B) < 2°.

| parametri di taglio sopra riportati sono riferiti per lunghezze utensili < 4 x D.

Per gli utensili di lunghezze maggiori, ridurre i parametri di taglio in modo tale da attenuare le
vibrazioni.

. Use a rigid and precise machine and holder

2. These milling conditions are based on milling with circular interpolation at corner.

3.
4,
5.

For milling without circular interpolation (such a right angle corners), reduce the speed to
50-70% and the cutting depth to 50-80% of the above conditions.

We recommend using an air blow or MQL (mist)

Please adjust the speed, feed and cutting depth according to actual cutting conditions.
When enters in Z axis, reduce the feed speed to 30-60% of the above conditions with
machining incline angle (B ) < 2°.

6. These milling conditions are for a tool extension length : < 4 x D. For a longer tool

extension, reduce the speed, feed rate, and the cutting depth in accordance with the respective

coefficients, to prevent chattering.

Raccomandazioni per HSC

Ultra-high speed conditions

Quando si tratta di lavorazioni stabili e di
‘L ; o grandi superfici si possono aumentare i para-

Coefficienti .per Iunghgzza utensili rametri di taglio del 150-200% solo pero per
Tool extension coefficients gli utensili di lunghezza inferiore a 4xD.
When milling flat areas with a stable load, the
speed and the feed rate of the high-speed
conditions can be increased to 150-200%.
The ultra-high speed conditions are for a tool
extension length : less than 4xD. If the tool
extension length is over 4xD, don’t refer to it.

...per alta velocita di taglio
...for high speed milling

Lunghezza codolo | Velocita di taglio
Overshank length | Milling speed

Lunghezza codolo | Velocita di taglio Velocita di avanz.
Overshank length | Milling speed Feed speed

-cozZCcxm

I
N
E
o
Concordanza
...per velocita regolare di taglio Down to cut

...for regular milling

Ax
Attenzione!
Beware of!
Achtung!
i

50~70 | 60~80
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506\ alta velocita di taglio / high speed cutting /
hochgeschwindigkeitszerspannung / 133 ) Hil

Materiali Acciai legatilda ulenii}i/da e Acciai rte“?’ies/tAeg(t:\i ;\I; raﬂl;e’ alteimpem- P
Material Alloy Steels ééligll))\(ré r1"ools Steels |Prehardened and hardened Steels| High Ien';?aerzaetx;ed rsetzi:‘t:nce and Hardened steels
Hardness 200~300HB | 30~45 HRc 45~55 HRc 55~65 HRc
Ve m/min. 150~210 120~180 100~140 80~120
Ap Ap=120% Ae=120% Ap=110% Ae=110% Ap=100% Ae=100% Ap=70% Ae=80%
G e 2 TR em | F | Fz |mm | F | Fz |mem| F | Fz |mm| F | Fz
1,0 | 5,0 |0.020 0.300 | 58300 | 3500 | 0,015 | 38220 | 2290 | 0,015 | 38200 | 1530 | 0,010 | 25400 | 1020 | 0,010
1,5 | 8,0 10.030 0.400 | 38200 | 2440 | 0,016 | 29700 | 1900 | 0,016 | 25480 | 1220 | 0,012 | 16950 | 810 | 0,012
2,0 (10,0 0.050 0.600 | 28600 | 2860 | 0,025 | 22300 | 2230 | 0,025 | 19100 | 1150 | 0,015 | 12700 | 760 | 0,015
25 12,0 0.050 0.800 | 22900 | 2470 | 0,027 | 17800 | 1920 | 0,027 | 15300 | 1040 | 0,017 | 10200 | 690 | 0,017
3,0 | 15,0 0.040 0.900 | 19100 | 2900 | 0,038 | 14870 | 1780 | 0,030 | 12700 | 1020 | 0,020 | 8500 | 680 | 0,020
4,0 18,0 0075 1.000 | 14350 | 3160 | 0,055 | 11150 | 2010 | 0,045 | 9600 | 1150 | 0,030 | 6370 | 760 | 0,030
5,0 |20,0 0.080 1.200 | 11500 | 2850 | 0,062 | 8920 | 1780 | 0,050 | 7700 | 1080 | 0,035 | 5100 | 710 | 0,035
6,0 | 22,0 0.100]0.180 1.500 | 9560 | 4130 | 0,072 | 7430 | 2670 | 0,060 | 6400 | 1540 | 0,040 | 4250 | 1020 | 0,040
8,0 (30,0 0.1300.190| 2.000 | 7170 | 3530 | 0,082 | 5580 | 2340 | 0,070 | 4800 | 1440 | 0,050 | 3190 | 960 | 0,050
10,0] 35,0 0.200] 2.500 | 5740 | 4480 | 0,130 | 4460 | 2680 | 0,100 | 3850 | 1500 | 0,065 | 2550 | 990 | 0,065
12,0| 41,0 0,220 3.000 | 4780 | 4300 | 0,150 | 3720 | 2460 | 0,110 | 3200 | 1540 | 0,080 | 2130 | 1020 | 0,080

8509 alta velocita di taglio
high speed milling / &% 4l

Materiali ) accai Iegati/‘Acciai - Acciai temprati / da - ) - )

: Gh|§a da utensili Acciai da tempra fempra Acciai temprati Acciai temprati

Material Cast iron Carbonsﬁt\(lal(ce)lyS /Tools | Hardened steels Ml Hardened steels Hardened steels

Hardness GG 83;28 32;25 4E;§5 EE‘;SD 680 HRC

! Ap B <= , Fetfes | meathei® eaitBatS
N Ae /1 1% 2<Rloamo 2 <R[ 020030 | 2 < R|0.1mm[030

F

o bl R | Z |mn| F |Fz|mn| F |Fz|mn| F |Fz|mem| F |Fz|mm| F |Fz|mm| F |Fz
2 | 05 | 4 [15900]5090 | 0,08 |12500| 3500 | 0,07 {11000| 3300 |0,075| 7800 | 2180 | 0,07 |4600 | 830 |0,045| 4200 | 590 |0,035

3 075 S |10600] 5830 | 0,11 | 8300 | 4570 | 0,11 | 7300 | 3650 | 0,1 |5200 | 2600 | 0,1 |3100| 930 | 0,06 | 2800 | 700 | 0,05

4 | 1,0 | 5 8000|6000 0,15 | 6300|4730 | 0,15 | 5500 | 4950 | 0,18 | 3900 | 2730 | 0,14 | 2300 | 1040 | 0,09 | 2100 | 740 | 0,07

Attenzione! 5 | 1,2 | 5 |6400|6080 | 0,19 | 5000|4750 | 0,19 | 4400 | 4400 | 0,2 |3100|2790 | 0,18 | 1800 | 1170 | 0,13 | 1700 | 770 | 0,09
BA:V‘mgﬂ 6 | 15 | 5 |5006890 026 | 4200 5040 | 024 | 3700 | 4440 | 024 | 2600 | 2860 | 022 | 1500 | 1200 | 0,16 | 1400 | 770 | 0,11
8 | 20 | 5 |4000 7000 0,35 |3100|5120 | 0,33 | 2700 | 4460 | 0,33 | 2000 | 2900 | 0,29 | 1200 | 1200 | 0,2 | 1100 | 770 | 0,14

10 | 2,0 | 5 3200|7040 | 0,44 | 2500 | 5130 | 0,41 | 2200 | 4460 |0,405| 1600 | 2960 | 0,37 | 900 | 1350 | 0,3 | 800 | 760 | 0,19

12 | 3,0 | S |2700|7020| 052 | 2100 | 5150 | 0,49 | 1800 | 4500 | 0,5 | 1300 | 2990 | 0,46 | 800 | 1400 | 0,35 | 700 | 770 | 0,22

120
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509\ velocita regolare di taglio con alti avanzamenti
low speed, high-feed milling / 1% & k45 2L H)

o Acciai legati / Acciai A EER
Materiali Ghisa da utensili Acciai da tempra - pra Acciai temprati Acciai temprati
Material Cast iron Carbonsﬁt\(!gé /Tools | Hardened steels i denel:j S Hardened steels Hardened steels
30~38 38~45 45 ~55 55~60
Hardness GG HRC HRC HRC HRC 60 HRC
Ae
o Ap Ae Ap Ae Ap Ae
Ap B <2 R<2[05R [05D R<2[02R [05D |R <21 0% [050
Ae 71“9 2 < R[05mm|0.5D 2 <R[04mm[05D |2 < R[0.2mm[0.5D
oD | R Z |mn| F |Fz|mm| F |Fz|mm| F |Fz|mm| F |Fz|mm| F |[Fz |mm| F | Fz
2 | 05| 4 (3180010180 0,08 |31800| 9540 |0,075|23900 7170 | 0,075 {23900 6210 | 0,065 |15900| 2540 | 0,04 |14300| 2000 |0,035
3 |075| 5 |21200(11660| 0,11 |21200{10600| 0,1 |15900| 7950 | 0,1 |15900| 7550 | 0,095 |10600( 3450 | 0,065 9600 | 2400 | 0,05
4 [ 1,0 | 5 [15900(12720| 0,16 |15900{11930| 0,15 |11900| 8930 | 0,15 {11900 8030 |0,135{ 8000 | 3400 | 0,085 | 7200 | 2520 | 0,07
5 | 1.2 | 5 [12700(13340| 0,21 |12700{12700| 0,2 | 9600|9600 | 0,2 | 9600 | 8160 | 0,17 |6400 | 3520 | 0,11 | 5700 | 3710 | 0,13
6 | 1,5 | S |1060013780| 0,26 |10600(12720| 0,24 | 8000 | 9600 | 0,24 | 8000 | 8400 | 0,21 | 5300 | 3710 | 0,14 | 4800 | 3720 |0,155
8 | 20 | 5 8000 |14000| 0,35 | 8000 |12800| 0,32 | 6000 | 9600 | 0,32 | 6000 | 8400 | 0,28 | 4000 | 3800 | 0,19 | 3600 | 3780 | 0,21
10 | 2,0 | 5 |6400 |14080| 0,44 | 6400 (12800 0,4 | 4800 | 9600 | 0,4 |4800 | 8400 | 0,35 | 3200 | 3840 | 0,24 | 2900 | 3770 | 0,26
12 | 3,0 | 5 5300 [14310( 0,54 | 5300 |12990| 0,49 | 4000 | 9600 | 0,48 | 4000 | 8400 | 0,42 | 2700 | 3920 | 0,29 | 2400 | 3840 | 0,32
915 alta velocita ditaglio / high speed cutting /
N . . ==} Mz
hochgeschwindigkeitszerspannung / g Pl
Hardness 250 ~400 200 ~ 350 30~45 45~55 55~65
HB HB HRC HRC HRC
Ap Ae=0.05xD I Ae=0.03xD Ae=0.02xD
Ae L
VC. 180 ~280 220~280 100 ~180 80~130 50~100
m/min. I
N
oD 2P| z |en| F |Fz |mm| F |Fz |mem| F | Fz [em| F | Fz |em| F | Fz =
o
6 |1,5| 2 |12000| 1200 | 0,050 | 13000 | 1300 | 0,050 | 7000 | 630 | 0,045 | 5300 | 370 | 0,035 | 4250 | 300 | 0,035
8 2 2 | 9000 | 1080 | 0,060 | 10000 | 1200 | 0,060 | 5200 | 570 | 0,055 | 4000 | 320 | 0,040 | 3200 | 255 | 0,040
10 | 2 2 | 7000 | 1050 | 0,075 | 8000 | 1200 | 0,075 | 4200 | 590 | 0,070 | 3200 | 290 | 0,045 | 2500 | 225 | 0,045
12 |25 | 2 | 6000 | 90 | 0,080 | 6600 | 1055 | 0,080 | 3500 | 525 | 0,075 | 3700 | 370 | 0,050 | 2100 | 210 | 0,050

Attenzione!
Beware of!
Achtung!
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515 plunging / ¥ IREEBERI

250~400 200 ~350 30~45 45 ~55 55~65
Hardness
HB HB HRC HRC HRC
Ap Ae=0.05xD /, Ae=0.03xD Ae=0.02xD
Ae
VC. 180 ~280 220 ~280 100 ~180 80~130 50~100
m/min.
gD Z mpm | F Fz |rpm| F Fz |rpm| F Fz |rpm| F Fz |rpm| F Fz
S] = 12000 | 2400 | 0,100 | 13000 | 2600 | 0,100 | 7000 | 1260 | 0,090 | 5300 | 740 | 0,070 | 4250 | 600 | 0,070
8 2 9000 | 2160 | 0,120 | 10000 | 2400 | 0,120 | 5200 | 1140 | 0,110 | 4000 | 640 |0,080 | 3200 | 510 | 0,080
10 2 7000 | 2100 | 0,150 | 8000 | 2400 | 0,150 | 4200 | 1180 | 0,140 | 3200 | 580 | 0,090 | 2500 | 450 | 0,090
12 2 6000 | 1920 | 0,160 | 6600 | 2110 | 0,60 | 3500 | 1050 | 0,150 | 3700 | 740 | 0,100 | 2100 | 420 | 0,100
534 finitura / finishing / fertiglbearbeitung / k& in 1.
Hardness 150 ~200 180 ~250 200 ~300 35~50 50~65
HB HB HB HRC HRC
Ap Ap=0.1xD /O\muzoo Ap=0.05xD
Ae Ae=0.05xD ) Ae=0.05xD
Pt
Vc
. 100 ~150 80~120 70~100 60 ~80 40 ~60
m/min.

gD | R Z |mm| F Fz |rpm | F Fz |rpm | F Fz |rpm | F Fz |rem | F Fz
6 | 3 | 4 | 900 | 2160 | 0,055 | 7200 | 15840 | 0,550 | 6600 | 1400 | 0,053 | 6100 | 810 | 0,033 | 3700 | 530 | 0,036
8 | 4 | 4 | 7400 | 2660 | 0,090 | 5400 | 1730 | 0,080 | 5000 | 1480 | 0,074 | 4600 | 810 | 0,044 | 2800 | 630 | 0,056

10 | 5 4 | 5900 | 2830 | 0,120 | 4300 | 2060 | 0,120 | 4000 | 1620 | 0,101 | 3700 | 980 | 0,066 | 2200 | 680 | 0,077

12 | 6 4| 4900 | 2940 | 0,150 | 3600 | 2090 | 0,145 | 3300 | 1810 | 0,137 | 3100 | 1240 | 0,100 | 1900 | 870 | 0,115

834, alta velocita di taglio / high speed cutting /
hochgeschwindigkeitszersoannung / 15133 V) Hl
Hardness 150 ~200 180 ~ 250 200 ~300 35~50 50~65
HB HB HB HRC HRC
Ap Ad Ap=003xD A
Ae pagina 167 Ae = 0.05 x D 10°~20
Loy = -
VC, 310~410 210~310 180 ~280 1680 ~250 110 ~160
m/min.

D | R Z |rem | F Fz |rpm | F Fz |rpm | F Fz |rpm | F Fz |rpm | F Fz
6 | 3 | 4 |19110| 5350 | 0,070 | 13800 | 4970 | 0,090 | 12750 | 4590 | 0,090 | 10800 | 3890 | 0,090 | 6900 | 1930 | 0,070
8 4 4 | 14350 | 5170 | 0,090 | 10350 | 4970 | 0,120 | 9550 | 4580 | 0,120 | 8100 | 3890 | 0,120 | 5100 | 2450 | 0,120

10 | 5 4 | 11500 | 5060 | 0,110 | 8280 | 4970 | 0,150 | 7650 | 4590 | 0,150 | 6500 | 3900 | 0,150 | 4100 | 2210 | 0,135

12 | 6 | 4 | 9600 | 4800 | 0,125 | 6900 | 4140 | 0,150 | 6400 | 3840 | 0,150 | 5400 | 3240 | 0,150 | 3400 | 1970 | 0,145
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535 sgrossatura / roughing / vorbearbeitung / A1 L
Materiali Acciai da utensili/Acciai temprati/HSS
Material Tools Steels/Hardened Steels/HSS
Hardness 55 ~60 HRC 60 ~65 HRC B65~70 HRC
Ap Ap=0.07D Ap=0.05D Ap =0.04 D
Ae Ae=0.15D Ae=0.1D Ae=0.1D
ve . 110 90 70
m/min.
2D R z pm F Fz rpm F Fz rpm F Fz
=) 15 4 11677 1490 0,032 9554 960 0,025 7431 740 0,025
4 2 4 8758 1580 0,045 7166 950 0,033 5573 740 0,033
5 25 4 7006 1540 0,055 5732 920 0,04 4459 710 0,04
S} 3 4 5839 1520 0,065 4777 960 0,05 3715 740 0,05
8 4 4 4379 1580 0,09 3583 1000 0,07 2787 780 0,07
10 5 4 3503 1540 0,11 2866 1010 0,088 2229 780 0,088
12 S} 4 2919 1400 0,12 2389 960 0,1 1858 740 0,1
835 alta velocita di finitura / high finishing speed /
. : f : > 0 ek
hohe Endbearbeitungsgeschwindigkeit / =53k i T
Acc_ia_i d carboni(_) J Acciai legati / Acciai
Materiali Acmanled/aéﬁ_sst;uzm- da utensili Acciai da utensili/Acciai temprati/HSS
Material e Stleels/ Carbon Alloy / Tools Tools Steels/Hardened Steels/HSS
Castiron Sleek
AR 750N/ 35~45 a45~55 55~60 B60~65 B65~70
araness mme HRC HRC HRC HRC HRC
Ap Ap=0.1D Ap =0.08 D Ap=0.05D Ap =0.03 D
Ae Ae=02D Ae=0.2D Ae=0.1D Ae=0.1D
VCA 250~300|230~270|170~210 | 150~170 | 140~160 | 90~120
m/min.
D | R Z |rpm| F |Fz |mm| F |Fz |rpm| F |Fz [rpm| F | Fz |[rpm| F | Fz [rppm| F | Fz
3 | 1.5 | 4 |29724]4760 | 0,04 |26539| 4250 | 0,04 |20170| 3230 | 0,04 |16985| 2720 | 0,04 |15924| 1340 |0,021 10616/ 890 |0,021
4 2 4 122293] 4900 |0,055|19904| 4380 | 0,055 |15127| 3030 | 0,05 [12739| 2550 | 0,05 |11943| 1340 | 0,028 | 7962 | 890 |0,028
5 |25 | 4 |17834]4990 | 0,07 |15924| 4460 | 0,07 {12102| 2900 | 0,06 [10191| 2450 | 0,06 | 9554 | 1340 |0,035| 6369 | 890 |0,035
6 3 4 114862| 4760 | 0,08 |13270| 4250 | 0,08 {10085| 2820 | 0,07 | 8493 | 2380 | 0,07 | 7962 | 1340 | 0,042 | 5308 | 890 |0,042
8 4 4 |11146|4460 | 0,1 | 9952|3980 | 0,1 | 7564 |2720| 0,09 | 6369 | 2290 | 0,09 | 5971 | 1310 |0,055| 3981 | 880 |0,055
10| 5 4 8917|4280 | 0,12 | 7962 | 3820 | 0,12 | 6051 | 2420 | 0,1 | 5096 | 2040 | 0,1 |4777 | 1340 0,07 | 3185| 890 | 0,07
12| 6 4 | 743114160 | 0,14 | 6635 | 3720 | 0,14 | 5042 | 2220 | 0,11 | 4250 | 1870 | 0,11 | 3981 | 1270 | 0,08 | 2654 | 850 | 0,08

I
N
F
o
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518 /532 /533 /536/537 sgrossatura / roughing /

IMillingInfo—

vorbearbeitung / ¥ in T
- 150~200 | 180~250 | 200~300 | 35~50 50~65
|rcness HB HB HB HRC HRC
Ap Ad Ap=02D Ae=04D APZo8eD
Ae pagina e=0.1D
page 167
U
Ve 100~150 | B80~120 70~100 60 ~80 40~60
m/min.
gD | R Z |vpm| F |Fz |mm| F |Fz |rpm| F |Fz |rpm| F | Fz |rpm| F | Fz
1 05 | 2 |37000| 590 | 0,008 |31000| 370 | 0,006 |27000| 380 |0,007 |22000| 265 | 0,006 |15900| 255 | 0,008
1,5 075, 2 |25000| 450 | 0,009 |21000| 295 | 0007 [18000| 290 | 0,008 | 14700 205 | 0,007 |10500| 190 | 0,009
2 | 1 | 2 [19000] 350 |0009|16700| 250 |0,007 | 13100| 210 | 0,008 | 1100 | 160 | 0,007 | 8000 | 150 | 0,009
a 2 2 |10000| 750 | 0,037 | 8400 | 380 | 0,023 | 6600 | 340 | 0,026 | 5600 | 300 | 0,027 | 4000 | 180 | 0,022
(S] S 2 | 6600 | 830 | 0,063 | 5600 | 550 | 0,049 | 4400 | 440 | 0,050 | 3700 | 340 | 0,045 | 2700 | 190 | 0,036
8 | 4 | 2 |50/ 930 |0090]4200| 650 | 0077 3300 | 510 | 0,077 | 2800 | 370 | 0,066 | 2000 | 230 | 0,056
10| 5 | 2 | 4000 | 1090 | 0,140 | 3300 | 640 | 0,100 | 2600 | 500 | 0,096 | 2200 | 360 | 0,083 | 1600 | 250 | 0,077
12 S] 2 | 3300 | 1130 | 0,170 | 2800 | 650 | 0,115 | 2200 | 540 | 0,123 | 1900 | 420 | 0,112 | 1300 | 180 | 0,070
518 /532/533/536/537 finitura / finishing /
. . Wk
fertigbearbeitung / ¥ in 1.
o 150~200 | 180~250 | 200~300 | 35~50 50 ~65
arcness HB HB HB HRC HRC
A Ap=0.05D
AZ aodd Ap=0.05D Ae=0.1D Ae=0.05D
;%%e 167
Ve 180~210 | 110~160 90~160 80 ~150 80 ~80
m/min.
D | R Z |mpm| F Fz |rpm| F Fz |rpm| F Fz |rpm| F Fz |rpm| F Fz
1 05| 2 |31000] 560 | 0,009 |31000| 560 | 0,009 |31000| 435 | 0,008 |31000] 250 | 0,004 |22000| 310 | 0,007
1,5 |0,75] 2 |21000| 420 | 0,010 |21000| 420 | 0,010 | 21000 | 332 |0,007 |21000| 170 | 0,004 |14800| 235 | 0,008
2 | 1 | 2 [2050] 720 [0012|21500| 480 | 0,011 |19900| 330 | 0,008 | 18300| 160 | 0,004 | 11100 | 130 | 0,009
4 | 2 | 2 [14700] 950 |0032|10700| 800 | 0,038 | 10000| 540 | 0,027 | 9200 | 250 | 0,014 | 5600 | 170 | 0,022
6 | 3 | 2 | 9800|1260 | 0,065 7200 | 980 | 0,068 | 6600 | 700 | 0,053 | 6100 | 410 | 0,033 | 3700 | 200 | 0,036
8 a 2 | 7400 | 1590 | 0,110 | 5400 | 1060 | 0,098 | 5000 | 740 | 0,074 | 4600 | 410 | 0,044 | 2800 | 220 | 0,056
10 | B 2 | 5900 | 1790 | 0,150 | 4300 | 1130 | 0,130 | 4000 | 810 | 0,101 | 3700 | 490 | 0,066 | 2200 | 260 | 0,077
12 | B8 | 2 | 4900 | 1810 | 0,180 | 3600 | 1150 | 0,159 | 3300 | 900 | 0,137 | 3100 | 650 | 0,105 | 1900 | 280 | 0,070




518 532

W =

alta velocita di taglio / high speed cutting /
533536537 hochgeschwindigkeitszerspannung / gt 1)

Hard 150 ~200 180 ~ 250 200 ~300 35~50 50~65
ardness HB HB HB HRC HRC
e Ad Ap=0.03D Ae =0.05D
Ae pagina
page 167
ity
VC. 310~410 210~310 1890 ~290 1680 ~250 110 ~1680
m/min.
D R Z |rpm| F Fz [rpm| F Fz [rpm| F Fz [rpm| F Fz [rpm| F Fz
1 |O5]| 2 |40000| 1600 | 0,02 |40000| 1600 | 0,02 | 40000 | 1440 | 0,018 | 40000 | 1300 | 0,016 | 40000 | 1170 | 0,015
1,5 |0,75| 2 |40000| 2400 | 0,03 40000 | 2400 | 0,03 |40000 | 2160 | 0,027 | 40000 | 1940 | 0,024 | 27000 | 1180 | 0,022
2 1 2 | 57000 | 4560 | 0,040 | 35000 | 2800 | 0,040 | 38200 | 2900 | 0,038 | 33400 | 2200 | 0,033 | 23900 | 1430 | 0,030
3 | 1,5 | 2 |37000| 3700 | 0,050 | 29000 | 2900 | 0,050 | 26600 | 2390 | 0,045 | 20170 | 1630 | 0,041 | 13800 | 1010 | 0,036
4 | 2 | 2 |28600| 4000 | 0,070 [ 20700 | 2690 | 0,065 19100 | 2500 | 0,065 | 16700 | 1840 | 0,055 | 12000 | 1080 | 0,045
5 (25| 2 |22000| 3520 | 0,080 |17500| 2800 | 0,080 | 16000 2300 | 0,072 | 12100 | 1570 | 0,065 | 8500 | 990 | 0,058
S] 3 2 19400 | 3490 | 0,090 | 13500 | 3240 | 0,120 | 12700 | 3050 | 0,120 | 11100 | 2660 | 0,120 | 8000 | 1760 | 0,110
8 | 4 | 2 |14300| 3150 | 0,110 | 10300 | 3090 | 0,150 | 9600 | 2880 | 0,150 | 8300 | 2490 | 0,150 | 6000 | 1680 | 0,140
10| 5 | 2 |[11600| 3020 | 0,130 | 8100 | 2750 | 0,170 | 7600 | 2580 | 0,170 | 6600 | 2240 | 0,170 | 4800 | 1540 | 0,160
12| 6 2 | 9700 | 2910 | 0,150 | 6800 | 2450 | 0,180 | 6400 | 2300 | 0,180 | 5500 | 1980 | 0,180 | 4000 | 1360 | 0,170
532 / 533 v | Inconel
- ateriali Titanio e leghe Superleghe
fInITU ra Material Titanium alloys Inconel
f|n|Sh|ng Superalloys
fertigbearbeitfung Ap A Ap=003D
ek £ Ae =0.05D
*FJ jJD €L e Sgg;e"a 167
UL
ve. 70~100 25~50
m/min.
gD | R Z |mpm| F |Fz |mem| F | Fz
1 |05 2 |25500( 920 |0,018 | 11100 | 330 | 0,015
1,5 (075 2 |17000| 900 | 0,026 | 7400 | 330 | 0,022
21 2 |12700| 910 | 0,036 | 5600 | 340 | 0,030
3 |15 | 2 |8500 | 730 |0,043 | 3700 | 270 | 0,036
a 2 2 | 6400 | 690 |0,054 | 2800 | 250 | 0,045
5 25| 2 |5100 | 700 | 0,068 | 2200 | 250 | 0,057
B | 3 | 2 |4200| 660 |0,078 | 1900 | 250 | 0,065
8 4 2 | 3200 | 580 |0,090 | 1400 | 210 | 0,075
10| 5 2 | 2500 | 510 | 0,102 | 1100 | 190 | 0,085
12 | 6 | 2 |2100 | 450 |0,108 | 900 | 160 | 0,090
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538 sgrossatura / roughing / vorbearbeitung / ¥Lin T

Materiali Acciai da utensili/Acciai temprati/HSS
Material Tools Steels/Hardened Steels/HSS
Hardness 50 ~55 HRC ‘ 55 ~60 HRC 60 ~6B65 HRC ‘ B85 ~70 HRC
Ap Ad Ap=0,1xD Ap=0,1xD
#e bage 167 Ae=0,07xD Ae=0,03xD
3]
Ve m/min. 120~150 110~130 90~110 70~80
D | R Z | rpm F Fz | rpm F Fz | rpm F Fz | rpm F Fz
1 05 | 2 | 4203 | 2580 | 0.030 | 38217 | 1910 | 0.025 | 31847 | 1590 | 0.025 | 25477 | 920 0.018
1,5 |0,75| 2 | 28662 | 2290 | 0.040 | 25478 | 1530 | 0.030 | 21231 | 1270 | 0.030 | 16985 | 850 0.025
2 1 2 | 214% | 2150 | 0.050 | 19108 | 1530 | 0.040 | 15924 | 1270 | 0.040 | 12738 | 760 0.030
3 15 | 2 | 14331 | 1580 | 0.055 | 12739 | 1270 | 0.050 | 10616 | 1060 | 0.050 | 8492 680 0.040
4 2 2 | 10748 | 1500 | 0.070 | 9555 1150 | 0.060 | 7962 960 0.060 | 6369 640 0.050
5 [ 25 | 2 | 8598 | 1380 | 0.080 | 7643 | 1070 | 0.070 | 6369 890 0.070 | 5095 610 0.060
S] 3 2 7165 | 1290 | 0.090 | 6369 | 1020 | 0.080 | 5308 850 0.080 | 4246 590 0.070
8 4 2 5374 | 1070 | 0.100 | 4777 860 0.090 | 3981 720 0.090 | 3184 510 0.080
10 5 2 | 4299 | 1030 | 0120 | 3821 840 0110 | 3185 700 0.110 | 2547 460 0.090
12 S} 2 3582 930 0130 | 3184 760 0120 | 2654 640 0.120 | 2123 420 0.100

538 alta velocita di taglio / high speed cutting /
hochgeschwindigkeitszerspannung / =i V)

Materiali Acciai da utensili/Acciai temprati/HSS
Material Tools Steels/Hardened Steels/HSS
Hardness 50 ~55 HRC ‘ 55 ~60 HRC 680 ~65 HRC ‘ 85 ~70 HRC
Ap =0,05x D =
Ap Ad P X Ap=0,05xD
Ae E?;?a 167 Ae=0,03xD Ae =0,02x D
IR L)
Ve m/min. 200~220 190 ~210 180 ~200 150~180
oD R Z | rpm F Fz | rpm F Fz | rpm F Fz | rpm F Fz
1 05 | 2 | 66879 | 3340 | 0025 | 63694 | 3180 | 0.025 | 60510 | 2180 | 0.018 | 52547 | 1890 | 0.018
1,5 0,75 2 | 44586 | 2680 | 0.030 | 42463 | 2550 | 0.030 | 40340 | 2020 | 0.025 | 35031 | 1750 | 0.025
2 1 2 | 33439 | 2680 | 0.040 | 31847 | 2550 | 0.040 | 30255 | 1820 | 0.030 | 26273 | 1580 | 0.030
3 15 | 2 | 22293 | 2230 | 0050 | 21231 | 2120 | 0.050 | 20170 | 1610 | 0.040 | 17515 | 1400 | 0.040
4 2 2 | 16719 | 2010 | 0.060 | 15924 | 1910 | 0.060 | 15127 | 1510 | 0.050 | 13136 | 1310 | 0.050
5 | 25 | 2 | 13375 | 1870 | 0.070 | 12739 | 1780 | 0.070 | 12102 | 1450 | 0.060 | 10509 | 1260 | 0.060
6 3 2 | 11146 | 1780 | 0.080 | 10616 | 1700 | 0.080 | 10085 | 1410 | 0.070 | 8757 | 1230 | 0.070
8 4 2 | 8359 | 1500 | 0.090 | 7961 1430 | 0.090 | 7564 1210 | 0.080 | 6568 | 1050 | 0.080
10 5 2 | 6687 | 1470 | 0.110 | 6369 | 1400 | 0.110 | 6051 1090 | 0.090 | 5254 950 0.090
12 S] 2 | 5573 | 1340 | 0120 | 5307 | 1270 | 0.120 | 5042 1010 | 0.100 | 4378 880 0.100
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544, alta velocita di taglio / high speed cutting /
hochgeschwindigkeitszerspannung / 3 V)

W =

Materiali
Material

Acciai al carbonio, Acciai legati
Carbon steels, Alloy steels

Acciai inossidabili
Stainless steels

Acciai da utensili
Tools steels

Acciai pre-temprati
Prehardened steels

Acciai temprati
Hardened steels

Acciai temprati
Hardened steels

Hardness

180 ~250HB

25~35 HRc

25~35 HRc

35~45 HRc

45~55 HRc

55~65 HRc

Correzione dallo
standard ap
Ratio to standard
ap

100%

S0%

S0%

80%

B85%

B680%

D) R

ap

mn| F | Fz

mn| F | Fz

mn| F | Fz

mn| F | Fz

mn| F | Fz

mm Fz

005 0,012

31100{ 2400 | 0,019

28000 1750 | 0,016

28000{ 1750 | 0,016

26600{ 1650 | 0,016

23900{ 1220 | 0,013

22700 1000 {0,011

0,008

28000 | 1550 | 0,014

20150| 1130 {0,014

20150 1130 | 0,014

19150 1080 | 0,014

17200| 870 10,013

16380 720 |0,011

0,02

31100 2400 {0,019

28000 1750 {0,016

28000 1750 {0,016

26600 1650 | 0,016

23900 1220 {0,013

22700 1000 {0,011

Al
o 0,014

28000 1550 | 0,014

20150{ 1130 | 0,014

20150{ 1130 | 0,014

19150/ 1080 | 0,014

17200| 870 10,013

16380 720 |0,011

0,018

28500 2000 {0,018

20000 | 1400 {0,018

20000 1400 {0,018

19000/ 1350 | 0,018

17000| 1020 | 0,015

16500 820 10,012

0,05
5 0,007

21800 1480 | 0,017

15700| 1070 | 0,017

15700| 1070 | 0,017

14900 1010 | 0,017

13450| 800 |0,015

12750| 620 (0,012

01 0,024

28500 2000 {0,018

20000 | 1400 {0,018

20000 1400 {0,018

19000/ 1350 | 0,018

17000| 1020 | 0,015

16500| 820 |0,012

0,017

218001 1480 | 0,017

15700| 1070 | 0,017

15700| 1070 | 0,017

14900/ 1010 | 0,017

13450| 800 | 0,015

12750| 620 (0,012

01 0,036

18900| 2200 | 0,029

17000| 2000 | 0,029

170001 2000 | 0,029

16100/ 1850 | 0,029

14200| 1300 | 0,023

13200| 1050 |0,020

0,023

13600| 1400 | 0,026

12200| 1300 | 0,027

12200 1300 | 0,027

11600 1200 | 0,026

10200| 650 |0,016

9500 | 730 {0,019

0,07

18900 2200 | 0,029

170001 2000 | 0,029

17000 2000 | 0,029

16100 1850 | 0,029

142001 1300 | 0,023

13200 1050 | 0,020

0.2
0,04

13600| 1400 | 0,026

12200| 1300 | 0,027

12200| 1300 | 0,027

11600 1200 | 0,026

10200| 650 |0,016

9500 | 730 {0,019

05 0,13

18900| 2350 | 0,031

17000| 2100 | 0,031

17000 2100 | 0,031

16100 1900 | 0,030

14200| 1480 | 0,026

13200| 1200 /0,023

0,08

13600/ 1600 | 0,029

12200| 1440 | 0,030

12200| 1440 | 0,030

11600 | 1350 | 0,029

10200 1030 | 0,025

9500 | 850 |0,022

0,085

14400/ 2100 | 0,036

130001 1900 | 0,037

13000/ 1900 | 0,037

12200 1800 | 0,037

10800/ 1200 | 0,028

10100 1000 | 0,025

01 0,045

14000| 2000 | 0,036

12800| 1800 | 0,035

12800/ 1800 | 0,035

12000 1700 | 0,035

10700| 1120 | 0,026

9900 | 920 {0,023

0,035

14000| 2000 | 0,036

12800| 1800 | 0,035

12800/ 1800 | 0,035

120001 1700 | 0,035

10700| 1120 | 0,026

9900 | 920 {0,023

O olnplopogoyoponoohons D

0,09

14400/ 2100 | 0,036

130001 1900 | 0,037

13000/ 1900 | 0,037

12200 1800 | 0,037

10800/ 1200 | 0,028

10100 1000 | 0,025

0.2

a2
0

0,07

14000| 2000 | 0,036

12800| 1800 | 0,035

12800/ 1800 | 0,035

12000 1700 | 0,035

10700| 1120 | 0,026

9900 | 920 {0,023

160,05

14000| 2000 | 0,036

12800| 1800 | 0,035

12800/ 1800 | 0,035

120001 1700 | 0,035

10700| 1120 | 0,026

9900 | 920 {0,023

8108

144001 2300 | 0,040

13000 2100 | 0,040

130001 2100 | 0,040

12200] 2000 | 0,041

10800 1400 | 0,032

101001 1100 |0,027

0,5 |12/ 013

14000 2200 | 0,039

12800 2000 | 0,039

12800 2000 | 0,039

120001 1900 | 0,040

107001 1300 | 0,030

9900 | 1000 |0,025

18] 01

14000| 2200 | 0,039

12800| 2000 | 0,039

12800| 2000 | 0,039

12000] 1900 | 0,040

10700| 1300 /0,030

9900 | 1000 |0,025

120,065

10400| 2700 | 0,065

9300 | 2500 | 0,067

9300 | 2500 | 0,067

8800 | 2200 {0,063

7800 | 1700 {0,054

7200 | 1200 {0,042

0.1 |16]0,06

10400/ 2700 | 0,065

9300 | 2400 | 0,065

9300 | 2400 | 0,065

8800 | 2100 | 0,060

7800 | 1700 | 0,054

7200 | 1200 {0,042

200,055

10400| 2700 | 0,065

9300 | 2400 | 0,065

9300 | 2400 {0,065

8800 | 2100 {0,060

7800 | 1700 {0,054

7200 | 1200 {0,042

121043

10400| 2700 | 0,065

9300 | 2500 | 0,067

9300 | 2500 | 0,067

8800 | 2200 {0,063

7800 | 1700 {0,054

7200 | 1200 {0,042

o2 18|01

10400/ 2700 | 0,065

9300 | 2400 | 0,065

9300 | 2400 | 0,065

8800 | 2100 | 0,060

7800 | 1700 | 0,054

7200 | 1200 {0,042

20| 01

10400| 2700 | 0,065

9300 | 2400 | 0,065

9300 | 2400 {0,065

8800 | 2100 {0,060

7800 | 1700 | 0,054

7200 | 1200 {0,042

12024

10400| 2700 | 0,065

9300 | 2500 | 0,067

9300 | 2500 | 0,067

8800 | 2300 {0,065

7800 | 1800 {0,058

7200 | 1310 {0,045

05 116|022

10400| 2700 | 0,065

9300 | 2400 | 0,065

9300 | 2400 {0,065

8800 | 2200 {0,063

7800 | 1800 {0,058

7200 | 1310 {0,045

20| 0,2

10400/ 2700 | 0,065

9300 | 2400 | 0,065

9300 | 2400 | 0,065

8800 | 2200 | 0,063

7800 | 1700 | 0,054

7200 | 1250 {0,043

5 |05 [16]022

8100 | 2200 | 0,068

7300 | 2000 | 0,068

7300 | 2000 {0,068

7000 | 1900 {0,068

6200 | 1500 {0,060

5700 | 1150 {0,050

6 | 05 |20

0,35

7500 | 2100

0,070

6700 | 1800

0,067

6700 | 1800

0,067

6200 | 1660

0,067

5400 | 1300

0,060

5000 | 1000

0,050

The indicated standard cutting depth is a reference value for Carbon Steels and Alloy Steels.

adjusted using the reference ratio shown in the above table.
The above conditions are reference conditions for finish machining. For rough machining, it is possible to increase the feed rate by around 30%.

1) Use the appropriate coolant for the work material and machining shape.
2) These Recommended Cutting Conditions indicate only the rule of a thumb for the cutting conditions. In actual machininh, the condition should be
adjusted according to the machining shape, purpose and the machine type.
3) If the machine rotation speed is insufficient, reduce the rotation speed and feed rate by the same radio.

For materials in other groups, the cutting depth should be
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545 (646, alta velocita di taglio / high speed cutting /
hochgeschwindigkeifszerspannung / fid D]

Materiali Acciailegatida ensiilda costruzio- | - Acciai pre-temprati e temprai | Acciairesistent ad alte temperafure! Acciai temprati
. nellnox/Chisa Alloy Steels /Inox / |  Prehardened and hardened | acciai temprafi High temperature hardened ? !
Material Tools Steels (Cast Iron Steels resistance and hardened steels ardened steels
Hardness 200 ~300HB 30~45 HRc | 45 ~55 HRc (55 ~60 HRc
Ve m/min. 1650~210 | 120~180 | 100~140 80~120

Ap Ap=120% Ae=120% | Ap=110% Ae=110% | Ap=100% Ae=100% | Ap=70% Ae=80%
“p = C: D:‘E D.HEO D.HSD ’I'.:‘G :‘5 E‘f‘D e dalt = Fz et = Pz dsit = = Lot = =
1,0 | 4,0 |0.020 0.300 35032 2520 |0.018 31847 2290 | 0.01835032| 2100 | 0.015|25478| 1530 {0.015
1,0 | 8,0 |0.006 0.180 35032 2240 |0.016 {31847| 2040 | 0.016|35032| 1820 | 0.013|25478| 1320 {0.013
15 | 6,0 0.040 0.450 |27601| 2540 |0.023|31847/ 2930 | 0.023 | 25478| 2040 | 0.020 | 16985| 1360 |0.020
15 12,0 0012 0.270 |27601| 2320 |0.021|31847 2680 | 0.021|25478| 1940 |0.019|16985| 1290 {0.019
20 | 80 0.050 0.600 25478 2750 |0.027 |23885| 2580 |0.027 |19108| 1910 | 0.025|12739| 1270 {0.025
2,0 | 16,0 0014 0.360 25478 2550 |0.025|23885| 2390 |0.025|19108| 1760 | 0.023|12739| 1170 {0.023
3,0 (12,0 0.040/0.075 0.900 18047 2890 |0.040 {15924 2550 | 0.040 |12739| 1940 | 0.038 | 8493 | 1290 {0.038
3,0 | 20,0 0.018)0.033 0.610 18047 2740 |0.038 |15924| 2420 |0.038 |12739| 1780 | 0.035| 8493 | 1190 {0.035
4,0 15,0 0.060/0.075/0.120 1.200 |13535| 3140 | 0.058 |11943| 2770 | 0.058 | 9554 | 2100 |0.055 | 6369 | 1400 |0.055
4,0 |28,0 0.030/0.040 0.820 13535 2870 |0.053 |11943| 2530 | 0.053 | 9554 | 1910 |0.050 | 6369 | 1270 {0.050
5,0 | 18,0 0.070/0.080/0.130 1.500 |10828| 2900 | 0.067 | 9554 | 2560 |0.067 | 7643 | 1900 |0.062 | 5096 | 1260 |0.062
5,0 |30,0 0.045/0.090 1.000 |10828| 2690 | 0.062 | 9554 | 2370 |0.062 | 7643 | 1710 |0.056 | 5096 | 1140 |0.056
6,0 |22,0 0.090/0.100/0.180 1.800 | 9023 | 2820 |0.078 | 7962 | 2480 |0.078 | 6369 | 1830 |0.072 | 4246 | 1220 |0.072
6,0 |40,0 0.070/0.150 1.200 | 9023 | 2530 |0.070| 7962 | 2230 |0.070 | 6369 | 1660 |0.065 | 4246 | 1100 |0.065
8,0 |30,0 0.130]0.190,0.220 2.300 | 6768 | 2410 [0.089| 5971 | 2130 |0.089 | 4777 | 1570 |0.082| 3185 | 1040 {0.082
8,0 | 52,0 0.100/0.160 1.600 | 6768 | 2140 |0.079| 5971 | 1890 {0.079 | 4777 | 1450 |0.076 | 3185 | 970 |0.076
10,0/ 35,0 0.1300.02010.220{0.270| 2.900 | 5414 | 3030 |0.140 | 4777 | 2680 |0.140 | 3822 | 1990 |0.130| 2548 | 1320 |0.130
10,0] 55,0 0.160 1.900 | 5414 | 2600 | 0.120| 4777 | 2290 |0.120 | 3822 | 1680 |0.110 | 2548 | 1120 |0.110
12,0| 41,0 0.220/0.2400.280, 3.500 | 4512 | 2890 |0.160| 3981 | 2550 | 0.160 | 3185 | 1910 |0.150 | 2123 | 1270 |0.150
12,0/ 65,0 0.180 2.400 | 4512 | 2170 [0.120| 3981 | 1910 |0.120| 3185 | 1530 |0.120| 2123 | 1020 {0.120
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547 spallamento / shoulder / schulter / Y] 1141

Hardness 250 ~400 200 ~350 30~45 45~55 55~685
HB HB HRC HRC HRC
Ap Ae=0.1D
Ae 71 Ap=15D
Ve
. 50~70 50~90 30~45 Se=35 25=35
m/min.
gD Z |rpm| F |Fz|mm| F |Fz |mm| F | Fz |mem| F | Fz |mem| F | Fz
S 4 | 6400 | 1820 | 0,071 | 7400 | 470 | 0,016 | 4000 | 220 | 0,014 | 3500 | 200 | 0,014 | 3000 | 140 | 0,012
4 4 | 4800 | 1800 | 0,094 | 5600 | 470 | 0,021 | 3000 | 230 | 0,019 | 2600 | 240 | 0,023 | 2200 | 140 | 0,016
5 4 | 3800 | 1550 | 0,102 | 4500 | 1010 | 0,056 | 2400 | 360 | 0,038 | 2100 | 260 | 0,031 | 1800 | 140 | 0,019
S} 6 | 3200 | 3070 | 0,160 | 3700 | 980 | 0,044 | 2000 | 350 | 0,029 | 1700 | 340 | 0,033 | 1500 | 220 | 0,024
8 6 | 2400 | 2880 | 0,200 | 2800 | 1010 | 0,060 | 1500 | 340 | 0,038 | 1300 | 350 | 0,045 | 1100 | 200 | 0,031
10 6 | 1900 | 2510 | 0,220 | 2200 | 990 | 0,075 | 1200 | 340 | 0,047 | 1000 | 310 | 0,052 | 900 | 210 | 0,039
12 6 | 1600 | 2590 | 0,270 | 1900 | 910 | 0,080 | 1000 | 330 | 0,055 | 900 | 350 | 0,064 | 700 | 170 | 0,041
16 6 | 1200 | 1940 | 0,270 | 1400 | 680 | 0,081 | 700 | 240 | 0,056 | 600 | 240 | 0,067 | 600 | 150 | 0,042
20 6 | 1000 | 1620 | 0,270 | 1100 | 530 | 0,081 | 600 | 190 | 0,053 | 500 | 180 | 0,059 | 400 | 110 | 0,044
947, alta velocita difaglio / high speed cutting /
hochgeschwindigkeitszerspannung / =13 Y )
Hardness 250~400 | 200~350 30~45 45 ~55 55 ~65
HB HB HRC HRC HRC
Ae < 0.05D
Ap
A 1D
Ae 71 p=
ve . 180 ~280 220~320 | 200~300 | 160~250 120 ~190
m/min.
2D Z |rpm | F Fz |rpm | F Fz |rpm | F Fz |rom | F Fz |rom | F Fz
3 424000 | 2880 | 0,030 | 28000 | 3360 | 0,030 | 26500 | 1590 | 0,015 | 21200 | 1270 | 0,015 | 15900 | 950 | 0,015
4 418000 | 3240 | 0,045 | 24200 | 4360 | 0,045 | 19800 | 1580 | 0,020 | 15900 | 1270 | 0,020 | 11900 | 950 | 0,020
5 4 | 14000 | 3080 | 0,055 | 17000 | 3740 | 0,055 | 15900 | 1910 | 0,030 | 12700 | 1520 | 0,030 | 9500 | 1140 | 0,030
(S] 6 [ 12000 | 4320 | 0,060 | 14100 | 5080 | 0,060 | 13200 | 2380 | 0,030 | 10600 | 1910 | 0,030 | 7900 | 1420 | 0,030
8 6 | 9000 | 4320 | 0,080 | 10700 | 5140 | 0,080 | 9900 | 2380 | 0,040 | 7900 | 1900 | 0,040 | 5900 | 1420 | 0,040
10 6 | 7000 | 3990 | 0,095 | 8500 | 4850 | 0,095 | 7900 | 2370 | 0,050 | 6300 | 1890 | 0,050 | 4700 | 1410 | 0,050
12 6 | 6000 | 3600 | 0,100 | 7100 | 4260 | 0,100 | 6600 | 1980 | 0,050 | 5300 | 1590 | 0,050 | 3900 | 1170 | 0,050
16 6 | 4500 | 2700 | 0,100 | 5300 | 3180 | 0,100 | 4900 | 2060 | 0,070 | 3900 | 1640 | 0,070 | 2900 | 1220 | 0,070
20 6 | 3500 | 4200 | 0,200 | 4300 | 3100 | 0,200 | 3990 | 3800 | 0,160 | 3190 | 2680 | 0,140 | 2230 | 1470 | 0,110

548 parametri della 547 riducendoli del 15~20% / to use 547 cutting parameters
reduced 15~20% / Verwenden Sie die selben Parameter der Serie 547, und

verringern Sie sie von 15~20% / fif 1547 &5 P11 K FAK15~20%/
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585, alta velocita di taglio / high speed cutting /
hochgeschwindigkeitszerspannung / =33 Y )

Hardness 250~400 | 200~350 30~45 a45~55 55~65
HB HB HRC HRC HRC
Ap Ae< 0.05D Ae < 0.02D
P I Ap< 04D Ap< 04D
Ve ) 180 ~280 220~320 200 ~ 300 180 ~250 120~190
m/min.
2D Z |rpm| F Fz [rpm| F Fz [rpm| F Fz [rpm| F Fz [rpm| F Fz
S 4 24000 | 2880 | 0,030 | 28000 | 3360 | 0,030 | 26500 | 1590 | 0,015 | 21200 | 1270 | 0,015 | 15900 | 950 | 0,015
4 < | 18000 | 3240 | 0,045 | 24200 | 4360 | 0,045 | 19800 | 1580 | 0,020 | 15900 | 1270 | 0,020 | 11900 | 950 | 0,020
5 < | 14000 | 3080 | 0,055 | 17000 | 3740 | 0,055 | 15900 | 1910 | 0,030 | 12700 | 1520 | 0,030 | 9500 | 1140 | 0,030
6 6 | 12000 | 4320 | 0,060 | 14100 | 5080 | 0,060 | 13200 | 2380 | 0,030 | 10600 | 1910 | 0,030 | 7900 | 1420 | 0,030
8 6 | 9000 | 4320 | 0,080 | 10700 | 5140 | 0,080 | 9900 | 2380 | 0,040 | 7900 | 1900 | 0,040 | 5900 | 1420 | 0,040
10 6 | 7000 | 3990 | 0,095 | 8500 | 4850 | 0,095 | 7900 | 2370 | 0,050 | 6300 | 1890 | 0,050 | 4700 | 1410 | 0,050
12 6 | 6000 | 3600 | 0,100 | 7100 | 4260 | 0,100 | 6600 | 1980 | 0,050 | 5300 | 1590 | 0,050 | 3900 | 1170 | 0,050
18 6 | 4500 | 2700 | 0,100 | 5300 | 3180 | 0,100 | 4900 | 2060 | 0,070 | 3900 | 1640 | 0,070 | 2900 | 1220 | 0,070
557 spallomento / shoulder / schulter / 1] 111
Hardness 150~200 | 30~45 45 ~55 55~60 30~40 20~45
HB HRC HRC HRC HRC HRC
Ti e leghe/alloy/  Ni+Co e leghe/
Ap Ae= 01D Iegieru?‘lg/ élfy aIon/Iegiergng/
e
Ae I Ap= 15D Ae= 0.05D
1 Ap= 15D
Vc, S0 ~120 50~90 30~45 20~30 a45~75 165~23
m/min.
gD Z |mem | F |Fz|mm| F |Fz|mm| F |Fz|men| F |Fz|mem| F |[Fz|mm| F |Fz
6 6 | 5800 | 2850 (0,080 (3700 | 980 |0,044|2000 | 350 {0,029 1300 | 190 |0,024|3200 | 1100 |0,057{ 1000 | 110 (0,018
8 6 | 4400 | 2640 0,100 (2800 | 990 |0,060 1500 | 350 {0,038| 1000 | 190 |0,031|2400 | 1090 |0,076| 800 | 110 0,023
10 6 | 3500 | 2300 |0,110(2200 | 980 |0,075|1200 | 340 [0,047| 800 | 190 |0,039| 1900 | 1090 |0,095| 600 | 110 0,029
12 6 | 2900 | 2300 |0,130| 1900 | 910 |0,080| 1000 | 330 |0,055| 700 | 170 |0,041| 1600 | 990 |0,103| 500 | 100 (0,032
18 6 | 2200 | 1760 |0,130| 1400 | 680 |0,081| 700 | 240 [0,056| 500 | 130 |0,042| 1200 | 870 |0,121| 400 | 100 (0,042
20 6 | 1800 | 1460 |0,140( 1100 | 530 |0,081| 600 | 190 [0,053| 400 | 110 |0,047| 1000 | 800 |0,133| 300 | 80 (0,047
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557 scanalatura / groove / nute / YAk

Hardness | 189~200 | 30-45 45~55 55~60 30~40 20~45
sren HB HRC HRC HRC HRC HRC
Ti e leghe/alloy/  Ni+Co e leghe/
Ap Ae= D legierung/ 4> aIon/Igggrung/
Ae Ap= 02D Ae=D o
’ Ap= 01D
VC, S0~120 | 50~80 30~45 20~30 45~75 15~23
m/min.
2D Z || F |Fz|em| F |Fz|mem | F |Fz|mn| F |Fz|mem| F |Fz|mem| F | Fz
S] 6 4800 780 0,030 2900 | 540 [0,031|1900 | 290 (0,026| 1100 | 100 |0,016|2400 | 1030 |0,071| 800 | 100 |0,021
8 6 [3600| 900 |0,040|2200| 490 |0,040 1400 | 240 (0,028| 800 | 100 |0,021|1800 | 1010 |0,094| 600 | 100 |0,029
10 6 (2900 790 |0,050| 1800 | 400 |0,037 1100 | 220 0,033 700 | 110 |0,026| 1400 | 860 |0,103| 500 | 110 |0,038
12 6 |2400| 630 |0,040| 1500 | 340 [0,040| 900 | 200 (0,038| 600 | 110 |0,032|1200 | 860 |0,119| 400 | 90 |0,039
16 6 |1800| 510 0,050{ 1100 | 310 [0,046| 700 | 180 [0,043| 400 | 100 |0,042| 900 | 790 |0,146| 300 | 80 |0,045
20 6 [1400| 450 |0,050| 900 | 230 |0,043| 600 | 170 [0,046] 300 | 80 |0,047| 700 | 650 |0,154| 300 | 110 |0,058
957, alta velocita di taglio / high speed cutting /
hochgeschwindigkeitszerspannung / & 3 Y )
Hand 250~400 | 200 ~350 30~45 45~55 55~65
|rcness HB HB HRC HRC HRC
Ap Ae < 0.05D Ae < 0.02D
Ae :[ Ap< 1D Ap<1D
Ve 180~280 | 220~320 | 200~300 | 180~250 | 120~190
m/min.
gD Z |rpm| F |Fz |mppm| F |Fz |[rpm| F |Fz |rFpm| F | Fz |rpm| F | Fz
S} 6 [12000 | 4320 | 0,060 | 14100 | 5080 | 0,060 | 13200 | 2380 | 0,030 | 10600 | 1910 | 0,030 | 7900 | 1420 | 0,030
8 6 | 9000 | 4320 | 0,080 | 10700 | 5140 | 0,080 | 9900 | 2380 | 0,040 | 7900 | 1900 | 0,040 | 5900 | 1420 | 0,040
10 6 | 7000 | 3990 | 0,095 | 8500 | 4850 | 0,095 | 7900 | 2370 | 0,050 | 6300 | 1890 | 0,050 | 4700 | 1410 | 0,050
12 6 | 6000 | 3600 | 0,100 | 7100 | 4260 | 0,100 | 6600 | 1980 | 0,050 | 5300 | 1590 | 0,050 | 3900 | 1170 | 0,050
18 6 | 4500 | 2700 | 0,100 | 5300 | 3180 | 0,100 | 4900 | 2060 | 0,070 | 3900 | 1640 | 0,070 | 2900 | 1220 | 0,070
20 6 | 3600 | 2160 | 0,100 | 4200 | 2520 | 0,100 | 3900 | 1640 | 0,070 | 3100 | 1300 | 0,070 | 2300 | 970 | 0,070
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lavorazioni di grafite / graphite machining /

652 umformung von graphit / 47 8 i T 653
Materiali Grafite Materiali Grafite
Material Graphite Material Graphite
Ap % Ae = 0.5xR Ap Ae= 0.1xD
Ae Ap=D Ae _I Ap=D
m\//;in. 200~400 m\//sjin. 200~400
oD R | Z rpm F Fz oD R | Z rpm F Fz
o5 |oos| 2 | 40000 510 0,006 2 |015| 3 | 41400 1580 0,013
1 |oos| 2 | 40000 580 0,007 3 |o15| 3 | 27600 1410 0,017
1 |oos| a | 40000 1020 0,006 a |o2| 3 | 20700 2640 0,043
15 |00s| 4 | 40000 2560 0,016 5 03| 3 | 16560 2960 0,060
2 |01 | a | 31847 2960 0,023 6 |03 3 | 13800 3170 0,077
3 |01 | a | 21231 2380 0,028 8 05| 3 | 10350 2900 0,094
a |o2| a4 | 16000 3070 0,048 10 los| 3 8280 2740 0,111
a4 |os| a | 16000 3200 0,050 12 [os| 3 6900 2640 0,128
5 05| 4 | 13000 2960 0,057
6 |03 5 | 10616 3570 0,056
6 |05 a4 | 10616 2630 0,062 672
8 o3| & 7962 3820 0,080
8 05| 4 | 7982 2800 | 0088 Material Grafite
Material Graphite
10 |os| 4 6500 2600 0,100
12 los| 4 5500 2640 0,120 Ap Ap = 003D e = 005D
Ae
m\//r‘;in_ 200~ 400
| oD | R zZ rpm F Fz
N 05 |oes| 2 | 40000 640 0,008
E 06|03| 2 | 40000 720 0,009
1 |os| 2 | 40000 960 0,012
15 |075| 2 | 40000 1600 0,02
2 | 1 | 2 | 31847 1850 0,029
3 15| 2 | 21231 1490 0,035
a | 2 | 2 | 1594 1530 0,048
oot 5 |es| 2 | 12739 1530 0,06
i 6| 3| 2| 1066 1490 0,07
8| al e 7962 1590 0,1
1| 5| e 6369 1530 0,12
12| 8 | 2 5308 1590 0,15

A\ con aria soffiafa estermamente / external blowed air / von aussen geblasene Luft / #h#f g il 44
202 Per utensili pits lunghi adeguare Fz riducendo fino al 30%



673 lavorazioni di grafite / graphite machining /
umformung von graphit / 47 8 in T

Materiali Grafite
Material Graphite
Ap Ae = 0.5xR
Ae /| Ap =0.2xD
m\//:jin. 200 ~400
2D zZ rpm F Fz
0.5 2 40000 410 0,005
1 2 40000 460 0,006
1 4 40000 820 0,005
1.5 4 40000 2050 0,013
2 2 31847 1180 0,019
2 4 31847 2360 0,019
3 2 21231 1190 0,028
E) 4 21231 1900 0,022
4 4 16000 2460 0,038
B8 5} 10616 2850 0,045
8 5} 7962 3060 0,064

693 lavorazioni di grafite / graphite machining /
umformung von graphit / 47 8 i T

Materiali Grafite
Material Graphite
Ap Ap=0.08xD /| Ae=0.06xD
Ae
Ve 200~ 400
m/min. I
N
oD| R | z | rom F Fz F
o
a 2 3 17520 1900 0,036
5 25| 3 14010 2130 0,051
B8 S 3 11680 2280 0,065
8 a 3 8760 2090 0,079
10| 5 3 7010 1980 0,094 Attenzione!
Beware of!
122 | B8 3 5840 1900 0,108 Achtung!

i

A con aria soffiata estemamente / extermnal blowed air / von aussen geblasene Luft / #h sk XA

Per utensili piu lunghi adeguare Fz riducendo fino al 30%

- These recommended cutting conditions indicate just reference. It should be adjusted according to milling shape and machine type.

- ap:Axial depth of cutting, ae:Radial depth of cutting.

- Recommend to use oil mist coolant for machining hardened steel.

- Recommend to apply herical or ramping for approaching into axial direction.

- Adjust feed rate 50% lower and cutting depth (ae) 30% lower for milling deep wall area. When L/D exceeds 8 for stable milling.

- For slotting, recommend reciprocating milling by adjusting feed & ap in below 50% of recommended milling condition. 203
- Reduce both spindle speed and feed at same rate for chattering and also for insufficient spindle speed of a machine.
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Micro 701/711 parametri di taglio / cutting conditions /
richtwerte der bearbeitung / 1)1 4+

Materiali o " ' Acciai temprati STAVAX Acciai Temprati
sverat Acciai da utensil  temperali | 1. 010 stoels (SKD1) STAVAX | Hardened steels (SKD11)

Material e HPNI-38 5136 (48-55HRC) (55-60HRC)

INCREMENTI INCREMENTI INCREMENTI

RPM | F RPM | F RPM | F
Depth of cut Depth of cut Depth of cut

mm/ a a, . mm/ a a, . mm/ a a,
P - P min™ p

min mm mm min mm mm min mm mm

min”

05 320 | 0,008 280 | 0,005 180 | 0,003
0,01 0,005 0,003
0,75 280 | 0,005 200 | 0,003 150 | 0,002

01 1 40.000| 250 40.000| 160 40.000| 120
0,003 | 0,005 0,002 | 0,003 0,002
1,5 150 120 80 | 0,001

100 | 0,002 | 0,003 80 | 0,001 | 0,002 50 0,001

=
w
)
o

0,007 | 0,01 250 | 0,005 | 0,007 200 | 0,003 | 0,005
40.000 40.000 40.000
150 | 0,003 | 0,005 120 | 0,002 | 0,003 90 | 0,003 | 0,002

(@]
'i-UrU

015 40.000| 800 | 0,02 | 0,05 [40.000| 720 | 0,02 | 0,03 |40.000 580 |0,008 | 0,02

40.000{ 300 | 0,007 | 0,01 [40.000| 240 | 0,005 | 0,007 |40.000| 200 | 0,003 | 0,005

30.000{ 160 | 0,005 | 0,005 [30.000| 120 | 0,003 | 0,003 |30.000| 90 | 0,002 | 0,003

40.000{ 720 | 0,02 | 0,03 [40.000| 650 | 0,01 | 0,02 [40.000 400 |0,007 | 0,01

40.000{ 350 | 0,007 | 0,01 [40.000| 300 | 0,005 | 0,007 |40.000| 260 | 0,003 | 0,005

0,25
40.000{ 120 | 0,002 | 0,003 [40.000| 80 | 0,001 | 0,002 40.000| 70 | 0,001 | 0,002

40.000| 75 | 0,002 | 0,002 |40.000| 60 | 0,001 | 0,002 |40.000{ 50 | 0,001 | 0,002
40.000| 1.200 | 0,03 | 0,05 [40.000| 840 | 0,02 | 0,04 |30.000| 640 | 0,02 | 0,03
30.000| 500 | 0,007 | 0,01 {30.000| 380 | 0,005 | 0,007 |30.000f 320 | 0,004 | 0,006

03

25.000| 320 | 0,003 | 0,005 [25.000| 260 | 0,003 | 0,003 |20.000| 220 | 0,002 | 0,003

40.000| 2.000 | 0,1 | 0,15 [40.000| 1.600 | 0,07 | 0,1 |30.000 1.200 | 0,05

0,1
40.000| 1.600 | 0,05 | 0,1 [40.000| 1.200 | 0,05 | 0,05 {30.000| 860 | 0,03

0.4
30.000| 1.200 | 0,03 | 0,06 {30.000f 760 | 0,02 | 0,03 |25.0001 560 | 0,01 | 0,02

30.000| 820 | 0,01 | 0,02 {30.000f 600 |0,007 | 0,01 |25.000| 480 | 0,005 | 0,01

40.000| 2.500 | 0,1 0,3 |30.000| 2.000 | 0,1 0,2 |25.000| 1.400 | 0,08 | 0,1

O W 00O dMNPD O O L0 O|D» O NG

30.000| 2.000 | 0,05 | 0,15 |25.000| 1.600 | 0,04 | 0,1 |20.000f 920 | 0,03 | 0,05

30.000| 1.000 | 0,04 | 0,06 [25.000| 860 | 0,03 | 0,04 |20.000f 560 | 0,02 | 0,03

25.000| 750 | 0,03 | 0,06 [20.000f 620 | 0,02 | 0,03 |18.000| 450 | 0,01 | 0,02

W onzZ-
o|lD

05

. ' 12 20.000| 600 | 0,01 | 0,03 (18.000| 520 | 0,007 | 0,02 [16.000| 400 |0,005 | 0,01
ttenzione!

B:éﬁen;!ﬂ 15 18.000| 300 | 0,005 | 0,005 |16.000| 250 | 0,003 | 0,005 |14.000| 200 | 0,002 | 0,003

il

18 18.000| 180 | 0,003 | 0,005 {16.000| 120 | 0,002 | 0,005 |14.000| 85 | 0,002 | 0,002

20 16.000| 100 | 0,003 | 0,003 {14.000| 75 | 0,002 | 0,003 |12.000| 60 | 0,002 | 0,002

30.000| 2.000 | 0,07 1.600 | 0,05 | 0,1 1.200 | 0,03 | 0,07

0,1 ]25.000 20.000
0,6 8 30.000| 1.600 | 0,05 1.200 | 0,03 | 0,07 920 | 0,02 | 0,05

204 12 20.000| 860 | 0,02 | 0,05 [20.000| 620 | 0,01 | 0,03 |[18.000| 480 |0,007 | 0,02




Micro 701/711 parametri di taglio / cutting conditions /
richtwerte der bearbeitung / 1)1 4+

M iali o " . Acciai temprati STAVAX Acciai Temprati
averial Accial da utensil | temperali | . 001 stoels (SKDBT) STAVAX | Hardened steels (SKD11)
Material Hardend steels {30-45HRC) HPI1-38 $136 (48-55HRC) (55-60HRC)
INCREMENT]I INCREMENT]I INCREMENTI
RPM | F RPM | F RPM | F
Depth of cut Depth of cut Depth of cut
R 12 - mm/ a, a, - mm/ a, a, - mm/ a, a,
min . mir’ . min .
min mm mm min mm mm min mm mm
7 02 1,600 02 1.200 0,1
25.000| 2.500 | 0,1 25.000 0,05 20.000 0,05
10 1.200 860
0,1 0,1 0,05
12 1.800 920 780
20.000 0,05 20.000 0,03 18.000 0,02
075 15 1.200 0,07 820 0,05 650 0,03
18  [18.000| 720 | 0,03 | 0,05 [18.000| 650 | 0,02 | 0,03 |16.000| 580 | 0,01 | 0,02
20  [16.000| 450 | 0,01 | 0,03 |16.000| 360 | 0,01 | 0,02 14.000| 300 | 0,007 | 0,01
22  [16.000| 450 | 0,01 | 0,03 |16.000| 360 | 0,01 | 0,02 {14.000| 300 | 0,007 | 0,01
8  |25000] 2500 | 01 | 02 [20.000 2.000| 0,07 | 0,15 |18.000| 1.600 | 0,05 | 0,1
12 |20.000| 1.800 | 0,07 | 0,1 [16.000| 1500 | 0,05 | 0,07 |14.000| 1.200 | 0,03 | 0,05
08
16 |16.000| 720 | 0,03 | 0,05 [14.000| 600 | 0,02 | 0,03 |12.000| 480 | 0,015 | 0,02
20 |14.000| 500 | 0,01 | 0,03 [12.000| 380 | 0,01 | 0,02 |10.000| 300 | 0,01 | 0,01
4 3.000 2500 05 2.000
25.000 05 |25.000 02 20.000 015 | 03
B 2500 | 0,2 2,000 03 1,600
8  |20.000 18.000 16.000 02
2.000 03 1,600 02 1.200 | 01
10 18000 16.000 0,1 14.000
0,1 0,1
12 02 0,1 0,05
14 |16.000| 1.600 14.000| 1.200 12.000| 940
1 007 | 0,15 0,05 | 0,08 003 | 007
18
18 1.400 1,000 850
005 | 01 0,03 | 0,05 0,03
20  {14.000| 1.000 12.000| 820 10.000| 720 | 0,02 I
= 850 0,08 700 0,06 600 N
0,03 0,02 0,02 E
25 680 0,05 560 0,03 420 | 0,01 o
12.000 10.000 8.500
30 360 | 0,02 | 0,03 300 | 0,01 | 0,02 240 | 0,008 | 0,01
12 [18.000| 2000 | 01 | 02 [16.000| 1.600 | 0,07 | 0,15 |14.000| 1.200 | 0,05 | 0,1
1,25
25  [14.000| 1.000 | 0,05 | 041 |12.000| 850 | 0,03 | 0,07 | 8.000 | 720 | 0,02 | 0,03
10 |20.000| 2500 | 02 | 0,6 |18.000(2.000 | 02 | 04 |14.000] 1.500 | 0,1 | 03
Attenzione!
15 2.000 04 1.600 03 1.200 02 oo ot
18.000 16.000 0,1 12.000 0,1 pieel
20 1600 | 01 | 03 1.200 02 960 0,1
15
25  [16.000| 1.200 02 [14.000/ 920 | 0,07 | 0,15 |10.000| 800 | 0,05 | 0,07
30  [14.000| 750 | 0,07 12.000| 640 | 0,05 8.600 | 600 | 0,03
0,1 0,07 0,05
12.000| 620 | 0,05 10.000| 500 | 0,03 7.200 | 420 | 0,02
2 20 [16.000| 2400 | 0,2 | 1 [14.000 1800 | 01 | 0,6 |10.000| 1.400 | 01 | 04 205
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Micro 701/711 parametri di taglio / cutting conditions /
richtwerte der bearbeitung / 1)1 4+

Materiali o " " Acciai temprati STAVAX Acciai Temprati
sveriat Accial da utensil | temperali | . 010 stoels (SKDBT) STAVAX | Hardened steels (SKD11)
Material Hardend steels (30-45HRC) HPI1-38 $136 (48-55HRC) (55-60HRC)
INCREMENTI INCREMENTI INCREMENTI
RPM | F RPM | F RPM | F
Depth of cut Depth of cut Depth of cut
R 12 - mm/ a, a, - mm/ a, a, - mm/ a, a,
min’ . min . min .
min mm mm min mm mm min mm mm
25  |16.000 02 | 08 |14.000 01 | 04 |10.000 01 | 02
1600 1.200 1.000
30 0,3 0,2 0,15
14000 0,1 10.000 0,07 8.200 0,05
as 02 015 01
2 1200 1.000 820
40 0,15 0,1 0,07
12.000 0,07 8.600 0,05 6.800 0,03
45 750 01 620 0,07 500 0,05

50 10.000| 550 | 0,05 | 0,08 |7.500 | 500 | 0,03 | 0,05 | 5.500 | 420 | 0,02 | 0,03

25 15.000| 2.500 1 | 8.600 | 1.800 08 |7.200 | 1.200 0,3
0.2 0,15 0,1
25 30 12.000| 2.000 0,8 |7.600 | 1.500 0,5 |6.400 | 860 0,2

40 10.000| 1.200 | 0,1 0,2 |6.800 | 1.000 | 0,07 | 0,15 |5.500 | 650 | 0,056 | 0,1

30 14.000{ 3.000 | 0,2 | 1,5 |7.200|2.000 | 02 1 165001500 0,15 | 07
50 8.200 | 1.200 | 0,1 06 |4.800| 80 | 01 03 [4.000| 620 | 0,05 | 02

- Depth of Cut: ap=Axial Depth of Cut / ae=Radial Depth of Cut.

- We recommend using oil mist coolant.

- Adjust milling conditions according to the volume of depth of cut and rigidity of machine.
- Adjust both spindle speed and feed at the same rate.

- Length of tool overhang must be as short as possible.

= onz-

Attenzione!
Beware of!
Achtung!
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Micro 702  parametri di taglio / cutting conditions /
. . N
richtwerte der bearbeitung / )11 4+
Materiali | Acciai pre-temprati / temperati Acciai Temprati Acciai Temprati Acciai Temprati
) Prehardened / Hardend steels |  Hardened steels (SKD11) Hardened steels (HAP10) Hardened steels (HAP72)
Material (NAK / STAVAX) (-55HRC) (55-62HRC) (62-66HRC) (66-70HRC)
INCREMENTI INCREMENTI INCREMENTI INCREMENTI
RPM| F RPM| F RPM| F RPM| F
Depth of cut Depth of cut Depth of cut Depth of cut
R 12 _|mm/| A a mm/| a a mm/| a a mm/| a a
min™’ . e © min™ ) P © min™ ) P © min™ ) P ©
min mm mm min mm mm min mm mm min mm mm
05
0,75
0.2 50.000| 500 | 0,01 | 0,02 [37.500[ 420 | 0,007 | 0,012 |35.000| 240 | 0,005 | 0,008 |26.250| 120 | 0,005 | 0,008
1
15
1
0,25| 1,5 |44.0000 650 | 0,015 | 0,04 [33.000 530 | 001 | 0,02 [30.000] 300 | 0,007 | 0,01 [22.500] 150 | 0,007 | 0,01
1 1.400| 0,045 | 0,15 1500 0,03 | 0,13 1.000| 0,015 | 0,09 500 | 0,015 | 0,09
1,5
03 40.000{1.100| 0,03 | 0,13 [30.000{1.200| 0,02 | 0,1 {26.500| 800 | 0,01 | 0,075 |20.000[ 400 | 0,01 | 0,075
25 800 | 002 | 01 800 | 0,015 | 0,09 520 | 0,008 | 0,065 260 | 0,008 | 0,065
2 1.600| 0,6 | 021 1.600| 0,04 | 0,17 1.000| 0,02 | 0,12 500 | 002 | 012
3 [35.000{1.400| 0,5 | 0,19 |27.000/1.400| 0,03 | 0,15 |23.500[ 900 | 0,015 | 0,1 |[17.500{ 450 | 0,015 | 0,1
0.4 4 1200 0,04 | 0,17 1.200| 0,025 | 0,135 600 | 0,012 | 0,095 300 | 0,012 | 0,095
5 (31500 900 | 0,3 | 0,15 |25.000, 900 | 0,02 | 0,12 |22.000] 500 | 0,01 | 0,085 [16.500] 250 | 0,01 | 0,085
6 [28.000[ 600 | 002 | 0,12 |23.000 600 | 0,012 | 0,095 |20.500/ 400 | 0,006 | 0,065 [15.500] 200 | 0,006 | 0,065
2 0,2 04 0,1 03 005 | 02 005 | 02
3
1.750 24.000/ 2.000 21.000| 1.750 16.000| 875
4 130.000 01 03 005 | 02 003 | 017 0,03 | 017
5
05
5] 1.150| 0,6 | 0,23 |21.500/1.250| 0,03 | 0,17 |19.7001.050| 0,025 | 0,15 |14.500] 525 | 0,025 | 0,15
8  |24.000[ 800 | 0,025 | 0,155 |18.500 580 | 0,015 | 0,12 |18.400| 480 | 0,015 | 0,12 |13.800| 240 | 0,015 | 0,12
10 |22.000] 600 | 0,018 | 0,13 |14.800 430 | 0,01 | 0,09 [14.700] 360 | 0,01 | 0,09 |11.100] 180 | 0,01 | 0,09
12 |14.150| 320 | 0,015 | 0,12 |13.400| 380 | 0,008 | 0,08 |13.300| 290 |0,0008 | 0,08 |9.950| 145 | 0,008 | 0,08
3
025 | 055 012 | 04 006 | 029 0,06 | 029
4 130.000 2.450 17.000| 2.000 15.000| 1.750 11.250 875
5] 015 | 045 07 | 031 004 | 024 004 | 024
0,75
8
23.50011.300| 0,1 | 0,37 |15.000{1.250| 0,045 | 0,25 |14.000/1.050| 0,03 | 021 |10.500] 525 | 0,03 | 021
10
12 |13.100| 480 | 03 | 0,21 |13.000[ 580 | 0,02 | 0,17 |13.000| 480 | 0,02 | 0,17 |9.750| 240 | 0,02 | 0,7
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Micro 702  parametri di taglio / cutting conditions /
richtwerte der bearbeitung / 7)1l 414

Materiali | Acciai pre-temprati / temperati Acciai Temprati Acciai Temprati Acciai Temprati
) Prehardened / Hardend steels |  Hardened steels (SKD11) Hardened steels (HAP10) Hardened steels (HAP72)
Material (NAK / STAVAX) (-55HRC) (55-62HRC) (62-66HRC) (66-70HRC)
INCREMENTI INCREMENTI INCREMENTI INCREMENTI
RPM| F RPM| F RPM| F RPM| F
Depth of cut Depth of cut Depth of cut Depth of cut
R 12 - mm/ a, a_ - mm/ a, a, - mm/ a, a_ - mm/ a, a,
mir’ . mirn’ . min . min .
min mm mm min | mm mm min mm mm min mm mm
4 03 0,7 015 | 05 008 | 035 008 | 035
]
28.000/ 2.900 14.000| 2.100 12.250| 1.800 9.200 | 900
8 0,2 0,6 0,1 04 006 | 03 006 | 03
10
1,0
12

19.500/1.350 | 0,12 | 045 |12.400{1.350| 0,06 | 0,34 |11.500/1.100| 0,045 | 0,27 |8.650| 550 | 0,045 | 0,27
14

16 |10.800| 500 | 0,05 | 03 |10.800[ 600 | 0,03 | 024 |10.700| 490 | 0,03 | 024 |8.000| 245 | 0,03 | 024

20 8650 375 | 0,035 | 0,25 |8.650| 450 | 002 | 0,19 |8.560| 370 | 0,02 | 0,19 |6.400| 185 | 0,02 | 0,19

° 04 1 02 0,7 012 | 055 012 | 055
8
10 121.000| 3.000 10.500| 2.200 9.200 | 1.900 6.900 | 950

o 12 03 09 0,15 | 0,65 01 0,5 01 0,5
15

20 |14.50011.360| 0,18 | 0,7 |9.250|1.400( 0,1 0,5 [8.600|1.150| 0,075 | 045 |6.450| 575 | 0,075 | 045

- Decrease the feed rate more than 50% from the milling parameters where slot milling.

- Depth of Cut: ap=Axial Depth of Cut / ae=Radial Depth of Cut.

- We recommend using oil mist coolant.

- Adjust milling conditions according to the volume of depth of cut and rigidity of machine.
- Adjust both spindle speed and feed at the same rate.

- Length of tool overhang must be as short as possible.
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Micro 703/713 parametri di taglio / cutting conditions /

W =

richtwerte der bearbeitung / 1)1l 41

Materiali o " . Acciai temprati STAVAX Acciai Temprati
sverial Accial da utensil | temperali | . 001 stoels (SKDBT) STAVAX | Hardened steels (SKD11)
Material i S HPN-38 5136 (48-55HRC) (55-60HRC)
INCREMENTI INCREMENTI INCREMENTI
RPM | F RPM | F RPM | F
Depth of cut Depth of cut Depth of cut
2D 12 . mm/ a, a, - mm/ a, a, - mm/ a, a,
min . mir’ . min
min mm mm min mm mm min mm mm
1 |30.000] 360 | 001 30.000| 320 | 0,008 25.000| 280 | 0,006
04 024 02 016
4 [30000] 250 | 0,006 25,000 200 | 0,005 20.000| 160 | 0,004
4 [30000] 420 | 0012 30.000 378 | 0,010 25.000| 340 | 0,008
05 028 0,24 02
8  |25000| 250 | 0,008 25000 225 | 0,006 20.000| 203 | 0,005
4 [30000] 480 | 0014 03 |30.000 432 | 0,011 | 028 |25.000| 389 | 0,009 | 0,24
06 B |25000| 350 | 0011 | 03 25000 315 | 0,009 028 |23.000| 284 | 0,007 | 0,24
10 |22000] 260 |0008| 03 |22.000| 234 | 0,006 | 0,28 |20.000| 211 | 0,005 | 0,24
4 [30000 600 |0014 03 |30.000 540 | 0,011 | 028 |25.000| 486 | 0,009 | 0,24
07 6  |25000| 450 | 0011 | 03 25000 405 | 0,009 028 |23.000| 365 | 0,007 | 0,24
10 |22000] 310 |0009| 03 |22.000| 279 | 0,007 | 0,28 |20.000| 251 | 0,006 | 0,24
4 [30000 780 | 002 | 04 |30.000 702 | 0,016 | 04 |25.000| 632 | 0,013 | 03
8 |24000| 480 | 0015| 04 24000 432 | 0012 04 |23.000| 389 | 0,010 | 0,3
08
09  [30000] 840 | 003 | 05 |30.000 756 | 0,024 | 05 |20.000| 680 | 0,019 | 04
10 |20000| 480 |0017| 05 |20.000 432 | 0,014 | 05 |18.000| 389 | 0011 | 04
5  |25000| 1000 0,05 | 06 23000 900 | 0,04 | 05 |18.000| 800 | 003 | 0.4
;
10 |16.000| 600 | 0,02 | 06 |14.000| 450 | 001 | 05 |10.000| 350 | 0,007 | 04
7 |23000/ 1.000 | 0,06 | 09 |20.000 800 | 0,04 | 0,75 |18.000| 700 | 0,03 | 06
15
15 12000 500 | 0,02 | 09 |10000 370 | 0,01 | 0,75 | 9.000 | 300 | 0,007 | 0,6
10 |16.000| 800 | 0,06 | 12 |14.000| 700 | 005 | 1 |12.000| 500 | 0,04 | 08
2
20 [10.000| 500 | 003 | 12 |9200] 450 | 0,02 | 1 |8500]| 400 | 0,01 | 08
12 14000 800 | 0,07 | 15 |12000 700 | 0,06 | 1,25 | 9.600 | 600 | 004 | 1
25
25 [10.000| 600 | 006 | 15 |8200 500 | 0,05 125 | 7.500 | 500 | 0,02 | 1

- These recommended cutting conditions indicate just reference. It should be adjusted according to milling shape

and machine type.
- ap:Axial depth of cutting, ae:Radial depth of cutting.
- Recommend to use oil mist coolant for machining hardened steel.
- Recommend to apply herical or ramping for approaching into axial direction.
- Adjust feed rate 50% lower and cutting depth(ae) 30% lower for milling deep wall area. When L/D exceeds 8 for

stable milling.

- For slotting, recommend reciprocating milling by adjusting feed & ap in below 50% of recommended milling condi

tion.

- Reduce both spindle speed and feed at same rate for chattering and also for insufficient spindle speed of a machine.
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Micro 705 parametri di taglio / cutting conditions /
richtwerte der bearbeitung / V)1 414

Materiali o " ' Acciai temprati STAVAX Acciai Temprati
sveriat Acciai da utensil / temperali | . 010 stoels (SKDB1) STAVAX | Hardened steels (SKD11)
Material e HPNI-38 5136 (48-55HRC) (55-60HRC)
INCREMENTI INCREMENTI INCREMENTI
RPM | F RPM | F RPM | F
Depth of cut Depth of cut Depth of cut
@D 12 - mm/ a, a, - mm/ a, a, - mm/ a, a,
min . min’ . mirn’ .
min mm mm min mm mm min mm mm

4 25.000| 2.000 | 0,05 | 06 [23.000| 1.800 | 0,04 | 05 |18.000| 1.600 | 0,03 | 04

1 8 18.000| 1.600 | 0,03 | 06 |16.000| 1.200 | 0,02 | 0,5 |12.000| 1.000 | 0,01 | 04

12 16.000| 1.200 | 0,02 | 0,6 |14.000| 1.000 | 0,01 | 05 |10.000| 800 | 0,007 | 04

B8 20.000| 1.800 | 0,04 18.000{ 1.400 | 0,03 14.000| 1.200 | 0,02
1.2 10 16.000| 1.200 | 0,03 | 0,7 {12.000| 1.000 | 0,02 | 0,6 |10.000| 850 | 0,01 | 05
186 12.000{ 1.000 | 0,02 10.000| 720 | 0,01 9.000 | 600 | 0,007
8 23.000| 2.000 | 0,06 20.000| 1.600 | 0,04 18.000| 1.400 | 0,03
1,5 12 16.000| 1.400 | 0,04 | 0,9 |14.000| 1.000 | 0,02 | 0,75 |12.000| 850 | 0,02 | 06
186 12.000{ 1.000 | 0,02 10.000| 720 | 0,01 9.000 | 600 | 0,007
10 23.000| 2.000 | 0,06 20.000| 1.600 | 0,04 18.000{ 1.400 | 0,03
14 16.000| 1.400 | 0,04 | 0,9 |14.000| 1.000 | 0,02 | 0,75 |12.000| 850 | 0,02 | 06
18 12.000{ 1.000 | 0,02 10.000| 720 | 0,01 9.000 | 600 | 0,007
e 1.8 14.000( 1.400 | 0,05 1 {12.000| 1.200 | 0,03 | 0,9 |10.000| 1.000 | 0,02 | 0,7
16 12.000 | 1.200 1 110.000| 1.000 0,9 |9.200 | 800 0,7
0,04 0,02 0,01
18 10.000 | 1.000 119200 | 820 09 |8500 | 740 0,7
10 16.000| 1.600 | 0,06 | 1,2 |14.000| 1.400 | 0,05 1 /12.000| 1.000 | 0,04 | 08
14 14.000| 1.400 | 0,04 | 1,2 |12.000| 1.200 | 0,03 1 /10.000| 860 | 0,02 | 08
c 18 10.000| 1.000 | 0,03 | 1,2 |9.200 | 820 | 0,02 8.500 | 740 | 0,01
24 8.000 | 1.000 | 0,06 | 1,2 | 7.000 | 800 | 0,03 1 6.500 | 680 | 0,01 o

12 14.000| 1.600 | 0,07 | 1,5 |12.000| 1.400 | 0,06 | 1,25 | 9.600 | 1.200 | 0,04 1
25

20 10.000| 1.200 | 0,06 | 1,5 | 8.200 | 1.000 | 0,05 | 1,25 | 7.500 | 1.000 | 0,02 1

12 14.000| 1.800 | 0,1 1,8 |12.000| 1.600 | 0,08 | 1,5 |9.200 | 1.400 | 0,06 | 12

20 10.000| 1.600 | 0,08 | 1,8 |9.000 | 1.400 | 0,07 | 1,5 |7.800 | 1.200 | 0,04 | 12

30 8.000 | 1.400 | 0,06 | 1,8 |7.000| 1.200 | 0,03 | 1,5 |6.500 | 1.000 | 0,02 | 12

= onz-
w

- These recommended cutting conditions indicate just reference. It should be adjusted according to milling shape
and machine type.
g‘:;vﬂazri:g;! - ap:Axial depth of cutting, ae:Radial depth of cutting.
Achtung! - Recommend to use oil mist coolant for machining hardened steel.
R - Recommend to apply herical or ramping for approaching into axial direction.
- Adjust feed rate 50% lower and cutting depth (ae) 30% lower for milling deep wall area. When L/D exceeds 8 for
stable milling.
- For slotting, recommend reciprocating milling by adjusting feed & ap in below 50% of recommended milling condi
tion.
- Reduce both spindle speed and feed at same rate for chattering and also for insufficient spindle speed of a machine.
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Micro 715/ 725 parametri di taglio / cutting conditions /
richtwerte der Bearbeitung / 1)1l 41

T Acciai legati/da utensilifda costruzio- | Acciai pre-temprati e temprati | Acciai resistenti alle alte temperature/
',\\/l/lzt;::izlll Alloy Slee?: Zr\;rz%zh;‘s;s Steels / Prehardeng(:eirl‘: hardened High Isrﬁ%zggrn:'};\az:ténce and
Hardness 200~300HB | 30~45 HRc | 45~55 HRc
Ve m/min. 50~70 50~90 30~45

Ap Ap=120% Ae=120% | Ap=110% Ae=110% | Ap=100% Ae=100%

ap = DZS D:zD DZD DZD ae A=A F == A=A = = A=A = =
0.2 0,5 |0.004 0.032 | 39809 | 480 | 0.006 | 32000 | 380 | 0.006 | 31847 | 380 | 0.006
0.2 1,0 0.002 0.016 | 39809 | 400 | 0.005 | 32000 | 320 | 0.005 | 31847 | 320 | 0.005
0,25 2,0 10.002 0.042 | 37155 | 590 | 0.008 | 37155 | 590 | 0.008 | 31847 | 450 | 0.007
0.3 2,0 0.005 0.090 | 27866 | 560 | 0.010 | 27866 | 560 | 0.010 | 23885 | 430 | 0.009
0.4 4,0 0.003 0.036 | 27866 | 450 | 0.008 | 27866 | 450 | 0.008 | 23885 | 330 | 0.007
0.4 4,0 0.006 0.090 | 25478 | 510 | 0.010 | 25478 | 510 | 0.010 | 25478 | 460 | 0.009
0.5 6,0 0.004 0.036 | 25478 | 460 | 0.009 | 25478 | 460 | 0.009 | 25478 | 360 | 0.007
0.5 6,0 0.005 0.054 | 21231 | 420 | 0.010 | 21231 | 420 | 0.010 | 21231 | 380 | 0.009
0.6 6,0 0.014 0.200 | 23885 | 860 | 0.018 | 19904 | 720 | 0.018 | 19904 | 640 | 0.016
0.8 2,5 0.025 0.300 | 19108 | 1070 | 0.028 | 15924 | 890 | 0.028 | 15924 | 730 | 0.023
1,0 5,0 0.020 0.270 | 19108 | 960 | 0.025 | 15924 | 800 | 0.025 | 15924 | 670 | 0.021
1,0 12,0 0.008 0.060 | 19108 | 690 | 0.018 | 15924 | 570 | 0.018 | 12739 | 430 | 0.017
1.0 16,0 0.006 0.030 | 19108 | 690 | 0.018 | 13000 | 470 | 0.018 | 11000 | 350 | 0.016
1.5 3,8 0.029 0.400 | 17000 | 1530 | 0.045 | 16000 | 1440 | 0.045 | 13000 | 910 | 0.035
1.5 7,0 0.025 0.370 | 16500 | 1160 | 0.035 | 16000 | 1120 | 0.035 | 12000 | 740 | 0.031
1,5 15,0 0.009 0.140 | 13800 | 750 | 0.027 | 10616 | 570 | 0.027 | 8493 | 340 | 0.020
1,5 20,0 0.007 0.110 | 13800 | 660 | 0.024 | 10616 | 510 | 0.024 | 8493 | 310 | 0.018
2,0 50 0.029 0.400 | 13700 | 1340 | 0.049 | 13000 | 1270 | 0.049 | 13000 | 1200 | 0.046
=20 10,0 0.025 0.500 | 13000 | 1250 | 0.048 | 12000 | 1080 | 0.045 | 11000 | 860 | 0.039
2,0 20,0 0.009 | 0.016 | 0.160 | 11146 | 780 | 0.035 | 9300 | 600 | 0.032 | 8250 | 530 | 0.032
258 20,0 0.020 | 0.037 | 0.450 | 8917 | 1000 | 0.056 | 6369 | 640 | 0.050 | 5096 | 530 | 0.052
3.0 30,0 0.0090.015| 0270 | 7431 | 730 | 0.049 | 5308 | 480 | 0.045 | 4246 | 360 | 0.042

- These recommended cutting conditions indicate just reference. It should be adjusted according to milling shape and

machine type.

- ap:Axial depth of cutting, ae:Radial depth of cutting.
- Recommend to apply herical or ramping for approaching into axial direction.

- Adjust feed rate 50% lower and cutting depth (ae) 30% lower for milling deep wall area. When L/D exceeds 8 for stable

milling.

- For slotting, recommend reciprocating milling by adjusting feed & ap in below 50% of recommended milling condition.
- Reduce both spindle speed and feed at same rate for chattering and also for insufficient spindle speed of a machine.
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Micro 706 parametri di taglio / cutting conditions /
richtwerte der bearbeitung / V)41l 41

Materiali Acciai al carbonio / Legati, Ghisa Toﬁf:glﬁjsu%:gg;n;fo Acciai pre-temprati
Material Carbin Steels, Cast Iron (150-250HB) SUS304 (’25-35HRC) 4 Pre-Hardened Steels (30-45HRC)
A J
P g
Ae T
Ae
oD | R 2 em F ap | as | ™ = ap | as | ™ = ap | ae

5 28800 | 5238 | 0,04 | 05 |24390 | 4059 | 0,04 | 05 |20.070| 2610 | 0,032 | 05

7,5 | 28800 | 5238 | 0,027 | 05 |24390 | 4059 | 0,027 | 05 |20.070| 2610 | 0,021 | 05

10 | 28800 | 5238 | 0,02 | 05 |24390| 4059 | 002 | 05 [20.070| 2610 | 0,016 | 0,5

! o 12,5 | 25920 | 4716 | 0,016 | 05 | 21960 | 3654 | 0,016 | 05 [18.090| 2349 | 0,013 | 05
15 | 25920 | 4716 | 0,013 | 0,5 |21960 | 3654 | 0,013 | 05 |18.090| 2349 | 0,011 | 05
20 | 23040 | 4194 | 0,01 05 | 19530 | 3249 | 0,01 05 [16.020| 2088 | 0,008 | 0,5
5 18900 | 5958 | 0,09 | 0,75 | 16200 | 4662 | 0,09 | 0,75 [13.410| 3015 | 0,072 | 0,75
10 | 18900 | 5958 | 0,045 | 0,75 | 16200 | 4662 | 0,045 | 0,75 [13.410| 3015 | 0,036 | 0,75
1,5 | 0,3

15 | 18900 | 5958 | 0,03 | 0,75 | 16200 | 4662 | 0,03 | 0,75 |13.410| 3015 | 0,024 | 0,75

20 | 17010 | 5364 | 0,023 | 0,75 | 14580 | 4194 | 0,023 | 0,75 [12.060| 2718 | 0,018 | 0,75

10 | 14400 | 6858 | 0,08 1 12150 | 5292 | 0,08 1 9.990 | 3393 | 0,064 1

15 | 14400 | 6858 | 0,053 1 12150 | 5292 | 0,053 1 9.990 | 3393 | 0,043 1

2 | 05| 20 | 14400 | 6858 | 0,04 1 12150 | 5292 | 0,04 1 9.990 | 3393 | 0,032 1

25 | 12960 | 6174 | 0,032 1 10980 | 4761 | 0,032 1 9.000 | 3051 | 0,026 1

30 | 12960 | 6174 | 0,027 1 10980 | 4761 | 0,027 1 9.000 | 3051 | 0,021 1

10 | 9540 | 7614 | 0,18 | 1,4 | 8100 | 5913 | 0,18 | 14 | 6.660 | 3798 | 0,144 | 14

20 | 9540 | 7614 | 0,09 | 14 | 8100 | 5913 | 0,09 | 14 |6.660 | 3798 | 0,072 | 14

30 | 9540 | 7614 | 0,06 | 14 | 8100 | 5913 | 0,06 | 14 | 6.660 | 3798 | 0,048 | 14

40 | 8586 | 6849 | 0,045 | 14 | 7290 | 5319 | 0,045 | 14 | 6.030 | 3420 | 0,036 | 14
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Micro 706 parametri di taglio / cutting conditions /
richtwerte der bearbeitung / VI 4

Materiali Acciaitempra STAVAX Acciai temprati
; Hardened Seels(SKD6) HPM-38 | 1. 4ened Steels (55-60HRC) SKD11
Material 136 (48-55HRC)
A ] !
P Ap L
Ae T
Ae
oD | R 2 e F ap | ae | ™m F ap | ae

5 [17.190| 2232 | 0,02 | 05 |14310 | 747 | 0012 | 05

7,5 |17.190| 2232 | 0,013 | 05 |14310| 747 | 0,008 | 05

10 (17190 | 2232 | 0,01 05 | 14310 | 747 | 0,006 | 05

1 0.2
12,5 (15480 | 2007 | 0,008 | 0,5 |12870 | 675 | 0,005 | 05
15 15480 | 2007 | 0,007 | 05 |12870| 675 | 0,004 | 05
20 [13770| 1782 | 0,005 | 0,5 | 11430 | 594 | 0,003 | 05
5 11.430 | 2574 | 0,045 | 0,75 | 9540 | 855 | 0,027 | 0,75
10 | 11.430| 2574 | 0,023 | 0,75 | 9540 | 855 | 0,014 | 0,75
1.5 | 0,3

15 | 11.430| 2574 | 0,015 | 0,75 | 9540 | 855 | 0,009 | 0,75

20 [10.260 | 2313 | 0,011 | 0,75 | 8550 | 774 | 0,007 | 0,75

10 | 8.550 | 2907 | 0,04 1 7200 | 981 | 0,024 1

15 | 8.550 | 2907 | 0,027 1 7200 | 981 | 0,016 1

2 |05 | 20 |8550 | 2907 | 0,02 1 7200 | 981 | 0,012 1

25 | 7.740 | 2619 | 0,016 1 6480 | 882 | 0,01 1

30 | 7.740 | 2619 | 0,013 1 6480 | 882 | 0,008 1

10 | 5760 | 3285 | 0,09 | 1,4 | 4770 | 1089 | 0,054 | 14

20 | 5760 | 3285 | 0,045 | 1,4 | 4770 | 1089 | 0,027 | 14

30 | 5760 | 3285 | 0,03 | 14 | 4770 | 1089 | 0,018 | 14

40 | 5220 | 2961 | 0,023 | 14 | 4320 | 981 | 0,014 | 14
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Micro 718 parametri di taglio / cutting conditions /
richtwerte der Bearbeitung / 1)1l 4«

Acciai al carbonio / Ghisa Acciai legati / da utensili Acciai temprati
Materiali Mild steels / Carbon steels / Cast iron Alloy / Tools steels Hardened steel
Material 88400 $55C FC250 SCM SKT SKS SKD SKT SKD NAK55 HPM(
(~ 750N/mm?) (~30 HRC) (30~ 38 HRC)
A
P - Ap
D z M F ap Pm F ap Pm F ap
0.8 4 25.000 935 |0.016~0.04| 23.500 680 |0.016~0.04/ 22.000 530 ]0.016~0.04
1 4 20.000 930 |0.02~0.05| 19.000 680 |0.02~0.05| 17.500 530 |0.02~0.05
142 4 16.500 930 |0.024~0.06| 15.500 680 |0.024~0.06| 14.500 530 ]0.024 ~0.06
1,5 4 13.500 930 |0.03~0.075| 12.500 680 |0.03~0.075 11.500 530 ]0.03~0.075
= 4 10.000 930 | 0.04~0.1 9.500 680 0.04~0.1 8.900 530 0.04~0.1
3 4 6.750 930 |0.06~0.15| 6.350 680 |0.06~0.15| 5.900 530 |0.06~0.15
Acciai Inox / Acciai Temprati Acciai Temorati
Materiali Stainless steels / Hardened steels P
Hardened steels
NMaterial SUS304 SKD
(38 ~45 HRC) (ORESLRC)
A
a @ Ap
[7]m] z pm F ap P F ap
0.8 4 19.500 445 10.016~0.04| 11.500 260 |0.008 ~0.016
1 4 15.500 445 10.02~0.05| 9.500 260 |0.01~0.02
1.2 4 13.000 445 10.024~0.06| 7.950 260 10.012~0.024
1,5 4 10.500 445 10.03~0.075| 6.350 260 ]0.015~0.03]
2 4 7.950 445 | 0.04~0.1 4.750 260 |0.02~0.04
3 4 5.300 445 10.06~0.15| 3.150 260 |0.03~0.06
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Micro 781 parametri di taglio / cutting conditions /
richtwerte der bearbeitung / Y] 41| 441

Materiali - m q Acciai temprati STAVAX Acciai Temprati
svemat Accial da utensii] temperali | -\ ned stecls (SKDBT) STA- | Hardened steels (SKD11)
Material Hardend steels (30-45HRC) | yx HpM-38 $136 (48-55HRC) (55-60HRC)
NCREMENTI
R RIS F Depth of cut
R (x 12
min”’ mm/min a, mm a, mm
2 0,01 0,02
30 3 0,01 0,02
4 0,01 0,02
02 30,000 - 40.000 400 - 500
2 0,01 0,02
10 3 0,01 0,02
4 0,01 0,02
5 0,01 0,02
30
10 0,01 0,01
025 30.000 - 40,000 500 - 600
5 0,01 0,02
/I o
10 0,01 0,01
4 0,01 0,02
30 8 0,01 0,02
12 0,01 0,01
03 25,000 - 30.000 800 - 1.200
4 0,01 0,02
10 8 0,01 0,02
12 0,01 0,02
4 0,02 0,03
8 0,02 0,03
30 800 - 1.200
12 0,01 0,02
18 0,01 0,02 .
04 20,000 - 25.000
4 0,03 0,05 N
8 0,03 0,05 S
10 1.000 - 1.500
12 0,02 0,03
18 0,02 0,03
B 0,01 0,03
8 0,01 0,03
Attenzione!
10 0,01 0,03 o
P
30 | 15 0,01 0,02
05 18.000 - 20.000 1.000 - 1500
20 0,01 0,01
25 0,005 0,005
25 0,005 0,005
10 6 0,05 0,07 215
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Micro 781 parametri di taglio / cutting conditions /
richtwerte der bearbeitung / V)41l 41

Mroonal | st et s de 1 S | et G0
T G
i mm/min a, mm a_ mm
8 0,02 0,05
10 0,02 0,05
. 15 0,02 0,03
! 20 0,01 0,02
25 0,01 0,01
30 0,005 0,01
05 6 18.000 - 20.000 1.000 - 1.500 0,07 0,15
8 0,05 0,1
10 0,03 0,05
1030 | 15 0,02 0,03
20 0,01 0,05
25 0,01 0,01
30 0,005 0,01
10 0,1 02
15 0,05 0,1
| eo 0,05 0,07
=0 25 0,03 0,03
30 0,01 0,01
35 0,01 0,01
I 10 0,1 02
N 15 0,05 0,1
S 20 800 - 1.200 0,03 0,03
075 | 1° 18.000 - 25.000
25 0,02 0,05
30 0,01 0,01
35 0,01 0,01
10 0,1 02
oot
R 15 0,05 0,1
o | =0 0,03 0,06
Bl e 0,02 0,04
30 0,01 0,02
35 0,01 0,02
216 1 30 | 12 18.000 - 23.000 1.000 - 1.600 0,1 02
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Micro 781 parametri di taglio / cutting conditions /
richtwerte der bearbeitung / Y] 41l 41
f= - " " Acciai temprati STAVAX Acciai Temprati
Material Accial da utensii] temperati | -\ iore stecls (SKDB1) STA- | Hardened steels (SKD11)
Material Hardend steels (30-45HRC) | \nx HPW1-38 5136 (48-55HRC) (55-60HRC)
INCREMENTI
R R = Depth of cut
R o 2
min”’ mm/min a, mm a, mm
16 0,07 0,15
20 0,05 0.1
o5 0,05 0.1
30
30 0,02 0,05
35 0,02 0,05
40 0,01 0,015
12 01 02
16 04 012
20 0,05 0.1
10 25 0,03 0,05
1 18.000 - 23.000 1.000 - 1.600
30 0,02 0,05
35 0,02 0,05
40 0,01 0,02
12 0,15 03
16 04 015
20 0,05 0,12
1°30 | 25 0,03 0,07
30 0,03 0,05
35 0,02 0,05
40 0,01 0,02
15 0,15 03
20 0,08 0,1
25 0,08 0.1
30 | 30 0,03 0,05
35 0,03 0,05
40 0,02 0,03
15 16.000 - 18.000 1.200 - 1.600
a5 0,01 0,01
15 015 03
20 01 015
10 25 0,05 0,07
30 0,05 0,07
35 0,02 0,05

I
N
F
o

Attenzione!
Beware of!
Achtung!

i
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Micro 781 parametri di taglio / cutting conditions /
richtwerte der bearbeitung / V)41l 41

Acciai temprati STAVAX Acciai Temprati

Mavarial | Hriasoos GO |t stk S | o st 011
T e S
i mm/min a, mm a_ mm

. 40 0,02 0,05

! 45 0,01 0,02

15 0,2 0,3

20 0,15 0,2

15 25 16.000 - 18.000 1.200 - 1.600 0,15 0,2

1°30° 30 0,07 0,1

g5 0,07 0,1

40 0,03 0,05

45 0,02 0,03

- When deciding milling condition in case the length of cut is long and/or the neck taper angle is small, it is recom
mended both axial depth of cut and radial depth of cut values are chosen at lower level within the specified range.

- Adjust both spindle speed and feed according to milling conditions.

- Use cutting fluid with smoke retardant.

- We recommend using Qil-Mist coolant for hardened steels.

= onz-

Attenzione!
Beware of!
Achtung!

il
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Micro 785 parametri di taglio / cutting conditions /
richtwerte der bearbeitung / )51l 41

W =

Materiali - i g Acciai temprati STAVAX
a emlal Acciai da utensili / temperati Hardened steels (SKD61) STAVAX
Material Hardend steels (30-45HRC) HPII-38 5136 (48-55HRC)
INCREMENT]I INCREMENTI
RPM | F RPM | F
o Depth of cut Depth of cut
gD R [0 12 . mm/ a, a, - mm/ a, a,
min’ . mirn’ .
min mm mm min mm mm
3
04 01 1° 30.000| 300 |0,015| 0,05 {30.000| 200 | 0,01 | 0,04
4
5 0,015 | 0,1 0,015 | 01
30.000| 500 30.000| 350
05 01 1° 8 0,01 | 0,08 0,01 | 0,05
10 24.000| 400 | 0,007 | 0,06 |24.000f 250 | 0,007 | 0,04
5 0,015 | 01 0,015 | 0,1
0.6 01 1° 30.000| 500 30.000| 350
10 0,01 | 0,08 0,01 | 0,05
5 26.000| 1.000 | 0,06 21.000| 700 | 0,06
08 0.2 1° 02 0,1
10 24.000| 800 | 0,04 19.000 560 | 0,04
S} 22.000| 1.300 | 0,08 17.000{ 900 | 0,06
0,35 0,35
10 1.000 | 0,05 700 | 0,05
18.000 14.000
15 850 | 0,03 | 02 600 | 0,03 | 0,13
1 0.2 1°
20 700 |0,025| 0,1 500 | 0,025 | 0,06
14.000 11.000
25 600 | 0,02 | 0,05 400 | 0,02 | 0,03
30 10.000| 480 | 0,015 | 0,03 |8.000 | 300 | 0,015 | 0,02
10 16.000| 1.300 | 0,1 12800 900 | 01
0,55 0,55
15 1.000 | 0,07 700 | 0,07
15 0.2 1° 20 14.000| 800 | 0,05 | 03 |11.200 550 | 0,05 | 02
25 600 0,1 400 0,06
0,03 0,03
30 12.000| 450 0,05 | 9.600 | 300 0,03
15 14.000 0,1 11.200
1.200 0,7 850 | 0,07 | 07
20 0,07
0.2 12.000 9.600
2 o5 1° 25 1.000 | 0,05 | 05 700 | 0,04 | 05
30 10.000| 750 | 0,04 | 03 |8.000| 500 | 0,03 | 03
35 8.000 | 400 | 0,03 | 0,2 |6.400| 300 | 0,02 | 02
15 0,15
11.000 | 1.600 8.800 | 1.100 | 0,1
20 0,13 | 1,05 1,05
3 2= 1° 30 1.200 | 01 850 | 0,07
05 9.000 7.200
35 1.000 | 0,07 | 06 700 | 0,05 | 06
40 8.000 | 640 | 0,05 | 0,35 | 6.400 | 450 | 0,04 | 0,35

- Per angolo 30’ ridurre i parametri del 20%, mentre per angolo 1°30” aumentare i parametri del 20%

- Recommend to use the milling condition as just reference. Adjust milling conditions according to machining profile and machine status.

- Reduce both spindle speed and feed at same rate for chattering and also for insufficient spindle speed of a machine.

- Recommend to use oil mist coolant for machining hardened steels. - Coolant supply and chip disposal are important for machining deep-rib.

I
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o

Attenzione!
Beware of!
Achtung!
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Micro 786 parametri di taglio / cutting conditions /
richtwerte der bearbeitung / V)41l 41

Materiali Acciai al carbonio / Legati, Ghisa Toﬁfglg::eaISUtégfg;r:r}SITo Acciai pre-temprati
Material Carbin Steels, Cast Iron (150-250HB) SUS304 ('25-35HRC) y Pre-Hardened Steels (30-45HRC)
A el 1
P Ap L
Ae T
Ae

ZD| R x| 2|®w™ | F |ap|as | ™ | F |ap|a@e | ™™ | F | ap | ae

5 |32000 | 5820 | 0,06 | 05 |27100 | 4500 | 0,06 | 05 |22.300| 2900 | 0,045 | 05

10 | 32000 | 5820 | 0,03 | 05 |27100| 4500 | 0,03 | 05 |22.300| 2900 | 0,024 | 05

15 | 28800 | 5240 | 0,02 | 05 |24400 | 4050 | 0,02 | 05 |20.100| 2.600 | 0,016 | 0,5

1 0,2 | 1° |20 | 28800 | 5240 | 0,015 | 05 | 24400 | 4050 | 0,015 | 05 |20.100| 2.600 | 0,012 | 05

25 | 25600 | 4660 | 0,012 | 05 |21700 | 3600 | 0,012 | 05 |17.800| 2.300 | 0,01 | 0,5

30 | 24000 | 4300 | 0,01 | 05 |20300| 3380 | 0,01 | 05 |16.700| 2.180 | 0,008 | 05

35 | 22400 | 4050 | 0,009 | 0,5 |19000 | 3150 | 0,009 | 05 |15.600| 2.000 | 0,007 | 0,5

10 | 21000 | 6600 | 0,06 | 0,75 | 18000 | 5100 | 0,06 | 0,75 |14.900| 3.300 | 0,05 | 0,75

15 | 21000 | 6600 | 0,046 | 0,75 |18000 | 5100 | 0,046 | 0,75 |14.900| 3.300 | 0,04 | 0,75

20 | 18900 | 5900 | 0,03 | 0,75 | 16200 | 4600 | 0,03 | 0,75 |13.400| 3.000 | 0,025 | 0,75
1.5 03 | 1°

25 | 18900 | 5900 | 0,025 | 0,75 | 16200 | 4600 | 0,025 | 0,75 |13.400| 3.000 | 0,02 | 0,75

30 | 18000 | 5300 | 0,02 | 0,75 | 15800 | 4300 | 0,02 | 0,75 |13.000| 2850 | 0,017 | 0,75

35 | 15800 | 4950 | 0,017 | 0,75 | 13500 | 3800 | 0,017 | 0,75 |11.200| 2500 | 0,013 | 0,75

10 | 16000 | 7600 | 0,08 1 13500 | 5800 | 0,08 1 [11.100| 3.700 | 0,06 1

15 | 16000 | 7600 | 0,07 1 13500 | 5800 | 0,07 1 |[11.100| 3.700 | 0,055 1

20 | 16000 | 7600 | 0,06 1 13500 | 5800 | 0,06 1 [11.100| 3.700 | 0,04 1

2 | 05 | 1° | 25 | 14400 | 6800 | 0,045 | 1 [12200| 5200 | 0,045 | 1 |10.000| 3300 | 0,035 | 1

30 | 14400 | 6800 | 0,04 1112200 | 5200 | 0,04 1 ]10.000| 3300 | 0,03 1

35 | 14400 | 6800 | 0,033 | 1 |12200 | 5200 | 0,033 | 1 |10.000| 3300 | 0,026 | 1

40 | 14400 | 6800 | 0,03 1112200 | 5200 | 0,03 1 ]10.000| 3300 | 0,024 | 1

15 | 10600 | 8400 | 0,135 | 1,4 | 9000 | 6500 | 0,135 | 1,4 | 7.400 | 4200 | 0,11 14

20 | 10600 | 8400 | 0,11 1,4 | 9000 | 6500 | 0,11 14 | 7.400 | 4200 | 0,1 14

= onz-

25 | 10600 | 8400 | 0,09 | 14 | 9000 | 6500 | 0,09 | 14 |7.400 | 4200 | 009 | 14

3 | 08 | 1° | 30 | 10600 | 8400 | 0,085 | 1,4 | 9000 | 6500 | 0,085 | 1,4 | 7.400 | 4200 | 0,07 | 14

Attenzione!
Beware of!

Achtung! 35 | 9500 | 7600 | 0,075 | 1.4 | 8100 | 5900 | 0,075 | 1.4 |6.700 | 3700 | 0,055 | 14

il

40 | 9500 | 7600 | 0,065 | 1,4 | 8100 | 5900 | 0,065 | 1,4 | 6.700 | 3700 | 0,05 | 1.4

45 | 9500 | 7600 | 0,054 | 1,4 | 8100 | 5900 | 0,054 | 1,4 | 6.700 | 3700 | 0,043 | 1,4
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Micro 786 parametri di taglio / cutting conditions /
richtwerte der bearbeitung / 1)1 441

Materiali Acciai temprati STAVAX - !
i Herdened Steels (SKDGT) HPM-38 | | 1eneq theifsl ;gg]-ngC) SKD11
Material 5136 (48-55HRC)
J
P Ap * L
Ae T

Ae

ZD| R x|12|®w | F |ap|lae | = | F | ap | ae

S [19.000| 2400 | 0,03 | 05 |15900 | 830 | 0,018 | 05

10 {19.000| 2400 | 0,015 | 0,5 |15900| 830 | 0,009 | 05

15 |17.200| 2.200 | 0,01 | 05 |14300| 750 | 0,006 | 05

1 0,2 | 1° |20 |[17.200| 2.200 | 0,008 | 05 |14300| 750 | 0,005 | 05

25 (15,300 1.980 | 0,006 | 05 |12700 | 660 | 0,004 | 0,5

30 |14.300| 1.800 | 0,005 | 05 | 11900 | 620 | 0,003 | 05

35 | 13.400| 1.700 | 0,004 | 05 | 11100 | 580 | 0,003 | 05

10 [12.700| 2.800 | 0,03 | 0,75 | 10600 | 950 | 0,018 | 0,75

15 |12.700| 2.800 | 0,025 | 0,75 |10600 | 950 | 0,013 | 0,75

20 | 11.400| 2500 | 0,017 | 0,75 | 9500 | 850 | 0,01 | 0,75
1.5 03| 1°

25 | 11.400 | 2500 | 0,014 | 0,75 | 9500 | 850 | 0,008 | 0,75

30 | 11.200| 2300 | 0,011 | 0,75 | 9000 | 800 | 0,007 | 0,75

35 | 9.500 | 2100 | 0,008 | 0,75 | 8000 | 700 | 0,005 | 0,75

10 | 9.500 | 3200 | 0,04 1 8000 | 1000 | 0,025 1

15 | 9.500 | 3200 | 0,035 | 1 8000 | 1000 | 0,02 1

20 | 9.500 | 3200 | 0,03 1 8000 | 1000 | 0,017 1

2 (05 | 1° | 258600 | 2900 | 0,024 | 1 7200 | 950 | 0,014 | 1

30 | 8.600 | 2900 | 0,02 1 7200 | 950 | 0,012 | 1

35 | 8600 | 2900 | 0,017 | 1 7200 | 950 | 0,01 1

I
N
=
40 | 8.600 | 2900 | 0,015 | 1 7200 | 950 | 0,009 | 1 ()
15 | 6400 | 3.600 | 006 | 14 | 5300 | 1200 | 0,04 | 14
20 | 6.400 | 3.600 | 0,05 | 14 | 5300 | 1200 | 0,035 | 14

25 | 6400 | 3.600 | 0,045 | 14 | 5300 | 1200 | 0,03 | 14

3 | 08| 1° | 30 | 6400 | 3.600 | 0,043 | 1,4 | 5300 | 1200 | 0,027 | 1,4

Attenzione!
Beware of!

35 | 5.800 | 3200 | 0,038 | 1,4 | 4800 | 1000 | 0,024 | 14 Achtung!

i

40 | 5800 | 3200 | 0,033 | 1,4 | 4800 | 1000 | 0,02 | 14

45 | 5800 | 3200 | 0,027 | 1,4 | 4800 | 1000 | 0,015 | 1,4

- Per angolo 30’ ridurre i parametri del 10~15%.

- Recommend to use the milling condition as just reference. Adjust milling conditions according to machining profile and machine status.

- Reduce both spindle speed and feed at same rate for chattering and also for insufficient spindle speed of a machine.

- Recommend to use oil mist coolant for machining hardened steels.

- Coolant supply and chip disposal are important for machining deep-rib. 221
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Beware of!
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@22 /925 lavorazioni di alluminio e leghe / aluminium and
alloy machining / umformung von aluminium
i~ I L A
und leigierungen / R4 4N L
Materiali Alluminio, Leghe Al Alluminio, Leghe Al ’
Material [<12%Si | [>12%Si | Leghe di Rame
Ap Tw Ae=0.1D Ae=D Ae=D i lAe=O.1D 7Ae=D
Ae #iApﬂ.SD %AFHD @Apﬂ)@ ﬁ/,AAp=1.5D @AFHD
Ve m/min. |220~320|200 ~ 300|150 ~250 | 120 ~240 | 150 ~350 | 100 ~ 200
gD Z |en| F |Fz|mem| F |Fz|mmn | F |Fz|mn| F |Fz|mem| F |Fz|mm| F | Fz
1.5 2 [57320] 2290 |0.020 53080| 2120 |0.020|42460| 1700 |0.020(38220| 1530 |0.020 42460 1700 |0.02031850| 1270 |0.020
2 2 [42990] 2150 |0.025|39810| 1990 |0.025|31850| 1590 |0.025(28660| 1430 | 0.025(31850 1590 | 0.02523890] 1190 |0.025
25 2 [34390] 2060 |0.030 |31850| 1910 |0.030|25480| 1530 |0.030(22930| 1380 | 0.030|25480] 1530 0.030|19110| 1150 |0.030
3 2 [28660] 2010 |0.035 |26540| 1860 |0.035(21230| 1490 |0.035(19110| 1340 0.035|21230 1490 | 0.035[15920| 1110 | 0.035
a 2 [21500] 1720 |0.040 19900| 1590 |0.040|15920| 1270 |0.040|14330| 1150 | 0.040|15920| 1270 |0.040|11940| 960 |0.040
5 2 17200 1720 |0.050 [15920| 1590 |0.050|12740| 1270 |0.050|11460| 1150 | 0.050|12740| 1270 |0.050| 9550 | 960 |0.050
6 2 14330 1720 |0.060 13270| 1590 |0.060|10620| 1270 |0.060| 9550 | 1150 | 0.060|10620 1270 |0.060| 7960 | 960 |0.060
8 2 10750 1510 0.070| 9950 | 1390 |0.070| 7960 | 1110 |0.070| 7170 | 1000|0.070| 7960 | 1110 {0.070| 5970 | 840 |0.070
10 2 |8600 1380 [0.080| 7960 | 1270 |0.080| 6370 | 1020 |0.080| 5730 | 920 |0.080| 6370 | 1020 0.080| 4780 760 |0.080
12 2 | 7170|1290 0.090| 6630 | 1190 [0.090| 5310 | 960 |0.090| 4780 | 860 |0.090| 5310 | 960 |0.090|3980| 720 |0.090
14 2 |6140| 1230 0.100| 5690 | 1140 |0.100| 4550 | 910 |0.100| 4090 | 820 |0.100|4550 | 910 |0.100| 3410 680 |0.100
16 2 |5370| 1180 |0.110| 4980 | 1100 |0.110| 3980 | 880 |0.110| 3580 | 790 |0.110| 3980 | 880 |0.110|2990| 660 |0.110
20 2 | 4300|1290 0.150| 3980 | 1190 |0.150| 3180 | 950 |0.150( 2870 | 860 {0.150| 3180 | 950 |0.150| 2390 | 720 |0.150
Q37 lavorazioni di alluminio e leghe / aluminium and
alloy machining / umformung von aluminium
T ~i = /\
und leigierungen / 5 F14 40 L
Materiali Alluminio, Leghe Al Alluminio, Leghe Al .
Material [<12%Si ] [>12%Si ] L-eghe di Rame
. Ae=0.2D tﬂ Ae=0.2D @ Ae=0.2D
Ae ~ Ap=0.1D = Ap=0.1D =Y Ap=0.1D
Ve m/min. 200~300 120~240 100 ~200
D zZ rpm F Fz rpm F Fz rpm F Fz
1 2 | 79620 3180 0.020 57320 2290 0.020 47770 1910 0.020
1,5 2 | 53080 2650 0.025 38220 1910 0.025 31850 1590 0.025
2 2 | 39810 2390 0.030 28660 1720 0.030 23890 1430 0.030
3 2 | 26540 1860 0.035 19110 1340 0.035 15920 110 0.035
4 2 | 19900 1590 0.040 14330 1150 0.040 11940 960 0.040
5 2 | 1590 1590 0.050 11460 1150 0.050 9550 960 0.050
B 2 | 13200 1590 0.060 9550 1150 0.060 7960 960 0.060
8 2 | 9950 1390 0.070 770 1000 0.070 5970 840 0.070
10 2 | 790 1210 0.080 5730 920 0.080 4780 760 0.080
12 2 | 6630 190 0.090 4780 860 0.090 3980 720 0.090

I 28 40% 185 T K T H 3241

Ridurre i parametri del 40% per utensili serie lunga / reduced cutting data of 40% for long fools series / 1]




937 lavorazioni di titanio / titanium machining /
Titanbearbeitung / £k in T

Materiali Leghe di Titanio

Material Titanium alloys

Ap Ae=0.1D

Ae Ap=0.1D

Ve m/min. 50~70

2D z rpm F Fz
2 2 9550 570 0,03
3 2 6370 450 0,035
4 2 4780 380 0,04
5 2 3820 380 0,05
[S) 2 3180 380 0,06
8 2 2390 330 0,07
10 2 1910 310 0,08
12 2 1590 290 0,09

Ridurre | parametri del 40% per utensili serie lunga / reduced cutting data of 40% for long tools series / 1]
2 H /> 40%:38E ] T T 2R 51
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Attenzione!
Beware of!
Achtung!
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Descrizione icone

lcons guideline
F Rl FAR TR T 152

B =] Weldon e Whistle-Notch - filfil:t

| Carburo con grani Acciaio rapido Le frese sono fornite con  Su richiesta per le punte si eseguo-
0,6 um>0,9 ym pulvimetallurgico P.M. | gsammsim | Weldon. no attacchi diversi.
Grain size carbide High speed steels by Endmill are delivered On demand, for drills, we make
0,6 um>0,9 ym gol\‘/’l"der metallurgy | WEEESENE yith Weldon shanks. different shanks.
Rivestimento - & fikk Parametri tecnici - A1
Coatings Technical data

PVD multistrato Indicates the right page of cutting data

i Indica la pagina dei parametri
PDmitleser | 2 ) Feti 2 A i

o ﬁ

PVD monostrato
PVD monolayer

Vaporizzato

XGoLD xsTEAM EEEN

Tolleranza diametro - 4l Lis A 2% m Tipo di filettatura - £fi57H
Tolerance for milling diameter Threading type

Tolleranza
D del diametro golll?lra{gza ” ”
a4 23 Q0o | Tolrance ot e 60 60
4~5 001004 | 9 Tolerance of
« diameter taps for 1SO
BEHIE A metric thread
N 77/, /4 /4 ik
Lunghezza utile - &K ISO 60° ISO 60° 1ISO60°  WHITWORTH 55° gas
Usmg length
£060% A/55%
M //
UNC-UNF 60° NPT 60° BSPT 55°
Tolleranza codolo - #JJ#it% Utensﬂe con fori di |
Tolerance shank Tool with coolant holes - 'ﬁ'é/;\ﬁi? Elg%ﬂ
o=ummm | Tolleranza del codolo P /
Tolerance for shank diameter % - R | | SR
hé hé »
Punte Frese a filettare Machi
Drills Threading mills Taps
Numero eliche - i ffi Forme d’imbocco DIN 2197
Helix number Chamfer for taps DIN norm 2197
Indica il numero di eliche J ﬂ PV
9 Displays number of the helix for tools Cm 23 i
Form B Form C rasttar\%gwlg to
= Affilatura - §ift Scarico trucioli - {3 F I H
Type of sharp Chip discharging
) Affilatura di testa
(0] * autocentrante
©O/! Head sharpened with
self-centering Entrata GUN

Scarico elicoidale
Spiral groove GUN leanding

3, 1]
E :II_';/gce’ g:|g%grl_]a dell’elica - V)il 7]247 E %/ij:eg:):ﬂglgs BEIFLIRAL

9

N type

Rullatura
Roll forming

Cieco/passante

Foro passante X
Blind-ended/through hole

Foro cieco
Blind-ended hole Through hole
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Utensili in metallo duro Micrograna inte-
grale garanzia di precisione ed alte pre-
stazioni per moderne macchine utensili
con elevata produttivita, mantenendo
una singolare durata che consente
ottime performances. Questi utensili
permettono di ottimizzare le lavorazioni
di meccanica.

Hartmetall werkzeuge mit integralem
Wolframcarbid, Garantie von Prazision
und hohen Leistungen fur modernen
Werkzeugmaschinen mit hoher Pro-
duktivitat, die eine einmalige Dauerhaf-
tigkeit haben, die ausgezeichnete obere
Produktivitat. Diese werkzeuge erlau-
ben die Optimierung von allgemeine
Verarbeitungen von Mechanik.

Integral tungsten tools: high precision
guarantee and high performance for
modern machine tools with high produc-
tivity that ensure a remarkable working
life and excellent machining results. This
carbide tools allow mechanical proces-
sing to be optimized.

TR AT TR 2 P T 75 <t TR B LR
(RIS LA R VR RE K PRI, HATSE AT A7
fir APEALPERE o
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SUBSTRATO / SUBSTRATE / J:fi

l] Gli utensili YONNEX rappresentati in questo catalogo sono costruiti in
metallo duro integrale d'alta qualita, composto di grani di carburi
con dimensione inferiore a Tmicron e con il 12% di Co che fanno
da legante. Questo metallo duro micrograna e ideale per lavori in
difficili condizioni di lavorazione (taglio interrotto, ecc.)

Lega micrograna 0,6 ~0,9 micron - Elevata durezza accoppiata con
alta tenacita permettono diraggiungere elevate performances nelle
lavorazioni di foratura e filettatura.

4 YONNEX tools illustrated in this catalogue are built with high quality
integral hard metal, composed of carbide grains smaller than 1

micron in size and with 12% Co content that serve as bonding

agent. This hard metal micrograna is the ideal solution for jobs caried out in difficult operating conditions

(interrupted cut, etc.).

Micro grain alloy 0.6~0.9 microns — High hardness together with high toughness make it possible to achie-

ve excellent performance levels in driling and threading applications.
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l] YONNEX ha ricercato dei rivestimenti per migliorare ed ottimizzare le prestazioni in foratura e maschiatura.
| vantaggi riscontrabili nell'uso dei rivestimenti sono molti: riduzione delle forze di taglio e dello sviluppo di
calore (e quindi durata maggiore del filo tagliente), migliore finitura delle superfici lavorate, garanzia di
elevata riproducibilita dei risultati, ...
Xsprint, Xsteam, Xcrom e Twist sono quattro rivestimenti PVD (Physical Vapour Deposition) con differenti
caratteristiche chimiche e meccaniche per oftenere il massimo risultato in ogni applicazione, grazie alla
Nanotecnologia.
Xgold & un rivestimento PYD monostrato.

BNz YONNEX has developed coatings that improve and optimize performance in drilling and tapping appli-
=\ cations. The recognized advantages ensured by the use of a coating are many: reduced cutting forces
and reduced heat development (meaning longer life of the cutting line), better surface finish of the work
piece, guaranteed high repedtibility of the results. ...

Xsprint, Xstearn, Xcrom and Twist are four PVD (Physical Vapour Deposition) coatings having different cha-
racteristics for different applications.

Xgold is a monolayer PVD coating.
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AFFILATURA / SHARPENING / %F|1

l] YONNEX ha realizzato un‘affilatura fronfale con elevati angoli al centro
asse e progressivamente angoli inferiori verso I'estemno, fondamentali
per ridurre gli sforzi di faglio ed aumentare la robustezza dei taglienti.
Questa geometria permette la frantumazione del truciolo per oftimiz-
zarene I'evaquazione anche nelle condizioni peggiori.

% YONNEX has developed a frontal sharpening with large angles af
the axis center and progressively smaller angles tfowards the out-
side, which are fundamental fo reduce cutting efforts and increase
the sturdiness of the cutting edges. This geometry allows the shatte-
ring of the shavings so as to optimise elimination of the same even in the worst conditions.

*
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l] Punte in metallo duro infegrale micrograna, garanzia di precisione ed alte presta-

zioni per modermne macchine, utensili ad alto rendimento, per materiale, geometria
ditaglio elaborata, rivestimento idoneo, lubrificazione ed completezza di gamma.
Queste punte permettono di oftimizzare le lavorazioni meccaniche.

A completerange of integral fungsten carbide dirills: high precision guarantee and
high performance for modern machine tools with high productivity thanks to quality
of the material, precise cutting geometry, suitable coating, lubrication system and
complete range. These carbide dirills allow to optimize the mechanical processing.
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DIN 6537
%S #}31 1 XSPRINT
z2)| h6é N type E
CODE 2D d L 1 12
Y10003100300 3,00 6,0 B2 14,0 20,0
Y10003100310 3,10 6,0 B2 14,0 20,0
Y10003100320 3,20 6,0 B2 14,0 20,0
Y10003100330 S 30 8,0 B2 14,0 20,0
Y10003100340 3,40 8,0 ST=] 14,0 20,0
Y10003100350 3,50 8,0 B2 14,0 20,0
Y10003100360 3,60 8,0 B2 14,0 20,0
Y10003100370 3,70 8,0 B2 14,0 20,0
Y10003100380 3,80 8,0 66 14,0 24,0
Y10003100320 3,90 6,0 66 14,0 24,0
Y10003100400 4,00 8.0 66 14,0 24,0
Y10003100410 410 6,0 66 19,0 24,0
Y10003100420 4,20 6,0 66 19,0 24,0
Y10003100430 4,30 6,0 66 18,0 24,0
Y10003100440 4,40 6,0 66 19,0 24,0
Y10003100450 4,50 6,0 66 19,0 24,0
Y10003100460 4,60 6,0 66 19,0 24,0
Y10003100470 4,70 6,0 B6 19,0 24,0
Y10003100480 4,80 6,0 66 18,0 28,0
Y10003100490 4,90 6,0 66 19,0 28,0
Y10003100500 5,00 6,0 B6 19,0 28,0
Y10003100510 5,10 8,0 86 19,0 28,0
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Y10003100520 5,20 6,0 66 19,0 28,0
Y10003100530 5,30 6,0 B66 19,0 28,0
Y10003100540 5,40 6,0 B66 19,0 28,0
Y10003100550 5,50 8,0 866 19,0 28,0
Y10003100560 5,680 8,0 S[S] 19,0 28,0
Y10003100570 5,70 8,0 86 19,0 28,0
Y10003100580 5,80 8,0 86 19,0 28,0
Y10003100590 5,90 8,0 86 19,0 28,0
Y10003100600 8,00 8,0 86 19,0 28,0
Y10003100610 8,10 8,0 79 25,0 34,0
Y10003100620 86,20 8,0 79 25,0 34,0
Y10003100630 6,30 8,0 79 25,0 34,0
Y10003100640 6,40 8,0 79 25,0 34,0
Y10003100650 6,50 8,0 79 25,0 34,0
Y10003100660 6,680 8,0 79 25,0 34,0
Y10003100670 6,70 8,0 7< 25,0 34,0
Y10003100680 6,80 8,0 79 25,0 34,0
Y10003100620 6,90 8,0 g 25,0 34,0
Y10003100700 7,00 8,0 79 25,0 34,0
Y10003100710 7,10 8,0 79 25,0 41,0
Y10003100720 7,20 8,0 79 25,0 41,0
Y10003100730 7,30 8,0 79 25,0 41,0
Y10003100740 7,40 8,0 79 25,0 41,0
Y10003100750 7,850 8,0 S 25,0 41,0
Y10003100760 7,60 8,0 79 25,0 41,0
Y10003100770 7,70 8,0 7S 25,0 41,0
Y10003100780 7,80 8,0 79 25,0 41,0
Y10003100720 7,90 8,0 79 25,0 41,0
Y10003100800 8,00 8,0 79 25,0 41,0
Y10003100810 8,10 10,0 89 30,0 47,0
Y10003100820 8,20 10,0 89 30,0 47,0
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Y10003100830 8,30 10,0 89 30,0 47,0
Y10003100840 8,40 10,0 89 30,0 47,0
Y10003100850 8,50 10,0 89 30,0 47,0
Y10003100860 8,60 10,0 89 30,0 47,0
Y10003100870 8,70 10,0 89 30,0 47,0
Y10003100880 8,80 10,0 89 30,0 47,0
Y10003100820 8,90 10,0 89 30,0 47,0
Y10003100900 9,00 10,0 89 30,0 47,0
Y10003100910 9,10 10,0 89 30,0 47,0
Y10003100920 9,20 10,0 == 30,0 47,0
Y10003100930 9,30 10,0 89 30,0 47,0
Y10003100940 9,40 10,0 89 30,0 47,0
Y10003100950 9,50 10,0 89 30,0 47,0
Y10003100960 9,60 10,0 =) 30,0 47,0
Y10003100970 9,70 10,0 89 30,0 47,0
Y10003100280 9,80 10,0 89 30,0 47,0
Y10003100990 9,90 10,0 89 30,0 47,0
Y10003101000 10,00 10,0 89 30,0 47,0
Y10003101010 10,10 12,0 102 36,0 55,0
Y10003101020 10,20 12,0 102 36,0 55,0
Y10003101030 10,30 12,0 102 36,0 55,0
Y10003101040 10,40 12,0 102 36,0 55,0
Y10003101050 10,80 12,0 102 36,0 55,0
Y10003101060 10,60 12,0 102 36,0 55,0
Y10003101070 10,70 12,0 102 36,0 55,0
Y10003101080 10,80 12,0 102 36,0 55,0
Y10003101090 10,90 12,0 102 36,0 55,0
Y10003101100 11,00 12,0 102 36,0 55,0
Y1000310110 11,10 12,0 102 36,0 55,0
Y10003101120 11,20 12,0 102 36,0 55,0
Y10003101130 11,30 12,0 102 36,0 55,0
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Y10003101140 11,40 12,0 102 36,0 55,0
Y10003101150 11,50 12,0 102 36,0 55,0
Y10003101160 11,80 12,0 102 36,0 55,0
Y10003101170 11,70 12,0 102 36,0 55,0
Y10003101180 11,80 12,0 102 36,0 55,0
Y10003101190 11,80 12,0 102 36,0 55,0
Y10003101200 12,00 12,0 102 36,0 55,0
Y10003101230 12,30 14,0 107 38,0 60,0
Y10003101250 12,50 14,0 107 38,0 60,0
Y10003101280 12,80 14,0 107 38,0 60,0
Y10003101300 13,00 14,0 107 38,0 60,0
Y10003101350 13,50 14,0 107 38,0 60,0
Y10003101380 13,80 14,0 107 38,0 60,0
Y10003101400 14,00 14,0 107 38,0 80,0
Y10003101450 14,50 18,0 115 43,0 85,0
Y10003101480 14,80 16,0 115 43,0 65,0
Y10003101500 15,00 18,0 115 43,0 85,0
Y10003101550 15,50 16,0 115 43,0 65,0
Y10003101580 15,80 16,0 115 43,0 65,0
Y10003101600 16,00 16,0 115 43,0 65,0
Y10003101650 18,50 18,0 123 49,0 73,0
Y10003101680 16,80 18,0 123 49,0 73,0
Y10003101700 17,00 18,0 123 49,0 73,0
Y10003101750 17,50 18,0 123 49,0 73,0
Y10003101780 17,80 18,0 123 49,0 73,0
Y10003101800 18,00 18,0 123 49,0 73,0
Y10003101850 18,50 20,0 131 53,0 79,0
Y10003101900 19,00 20,0 A=A 53,0 79,0
Y10003101950 19,50 20,0 131 53,0 79,0
Y10003101980 19,80 20,0 A=A 53,0 79,0
Y10003102000 20,00 20,0 131 53,0 79,0
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Y105051000100 1,00 3,0 55 - 8,0
Y105051000110 1,10 Sie 55 = 12,0
Y105051000120 1,20 3,0 55 - 12,0
Y105051000130 1,30 Sl 55 - 12,0
Y105051000140 1,40 3,0 55 - 12,0
Y105051000150 1,50 S 55 - 16,0
Y105051000160 1,60 3,0 55 - 16,0
Y105051000170 1,70 3,0 59 - 16,0
Y105051000180 1,80 3,0 55 - 16,0
Y105051000120 1,90 3,0 55 - 16,0
Y105051000200 2,00 4,0 57 - 21,0
Y105051000210 210 4,0 57 = 21,0
Y105051000220 2,20 4,0 57 - 21,0
Y105051000230 2,30 4,0 57 = 21,0
Y105051000240 2,40 4,0 57 - 21,0
Y105051000250 2,50 4,0 57 = 21,0
Y105051000260 2,60 4,0 57 - 21,0
Y105051000270 2,70 4,0 57 = 21,0
Y105051000280 2,80 4,0 57 - 21,0
Y105051000290 2,90 4,0 57 = 21,0
Y105051000300 3,00 8,0 66 21,0 28,0
Y105051000320 3,20 6,0 66 21,0 28,0
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Y105051000330 3,30 8,0 66 21,0 28,0
Y105051000350 3,50 8,0 B66 21,0 28,0
Y105051000380 3,80 6,0 74 21,0 36,0
Y105051000400 4,00 8,0 74 21,0 36,0
Y105051000420 4,20 8,0 74 30,0 36.0
Y105051000450 4,50 8,0 74 30,0 36.0
Y105051000480 4,80 8,0 82 30,0 44,0
Y105051000500 5,00 6,0 82 30,0 44,0
Y105051000510 5,10 6,0 82 30,0 44,0
Y105051000520 5,20 8.0 82 30,0 44,0
Y105051000550 5,50 6,0 82 30,0 44,0
Y105051000580 5,80 8.0 82 30,0 44,0
Y105051000600 6,00 8,0 82 30,0 44,0
Y105051000620 6,20 8,0 91 40,0 53,0
Y105051000650 6,50 8,0 91 40,0 53,0
Y105051000680 6,80 8,0 91 40,0 BE{0)
Y105051000700 7,00 8,0 91 40,0 53,0
Y105051000720 7,20 8,0 91 40,0 53,0
Y105051000750 7,50 8,0 91 40,0 53,0
Y105051000780 7,80 8,0 91 40,0 550
Y105051000800 8,00 8,0 91 40,0 53,0
Y105051000820 8,20 10,0 103 45,0 61,0
Y105051000850 8,50 10,0 103 45,0 81,0
Y105051000880 8,80 10,0 103 45,0 81,0
Y105051000900 9,00 10,0 103 45,0 81,0
Y105051000920 9,20 10,0 103 45,0 81,0
Y105051000950 9,50 10,0 103 45,0 81,0
Y105051000980 9,80 10,0 103 45,0 61,0
Y105051001000 10,00 10,0 103 45,0 81,0
Y105051001020 10,20 12,0 118 54,0 71,0
Y105051001050 10,50 12,0 118 54,0 71,0
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Y105051001080 10,80 12,0 118 54,0 71,0
Y105051001100 11,00 12,0 118 54,0 71,0
Y105051001120 11,20 12,0 118 54,0 71,0
Y105051001150 11,50 12,0 118 54,0 71,0
Y105051001180 11,80 12,0 118 54,0 71,0
Y105051001200 12,00 12,0 118 54,0 71,0
Y105051001250 12,50 14,0 124 62,0 77,0
Y105051001280 12,80 14,0 124 62,0 77,0
Y105051001300 13,00 14,0 124 62,0 77,0
Y105051001350 13,50 14,0 124 62,0 77,0
Y105051001380 13,80 14,0 124 62,0 77,0
Y105051001400 14,00 14,0 124 62,0 77,0
Y105051001450 14,50 16,0 133 83,0 83,0
Y105051001480 14,80 16,0 133 83,0 83,0
Y105051001500 15,00 16,0 133 83,0 83,0
Y105051001550 15,50 18,0 1=25= 63,0 EE0)
Y105051001580 15,80 18,0 133 63,0 83,0
Y105051001600 16,00 16,0 1EE 83,0 SIE0)
Y105051001650 16,50 18,0 143 72,0 93,0
Y105051001680 16,80 18,0 143 72,0 SSi@
Y105051001700 17,00 18,0 143 72,0 93,0
Y105051001750 17,50 18,0 143 72,0 93,0
Y105051001780 17,80 18,0 143 72,0 93,0
Y105051001800 18,00 18,0 143 72,0 93,0
Y105051001850 18,50 20,0 153 75,0 101,0
Y105051001900 19,00 20,0 15E! 75,0 101,0
Y105051001950 19,50 20,0 153 75,0 101,0
Y105051001980 19,80 20,0 153 75,0 101,0
Y105051002000 20,00 20,0 163 75,0 101.,0
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Y11505110300 3,00 6,0 66 - 28,0
Y11505110310 310 6,0 66 = 28,0
Y11505110320 3,20 8,0 66 - 28,0
Y11505110330 3,30 6,0 66 - 28,0
Y1505110340 3,40 6,0 66 - 28,0
Y11505110350 3,50 6,0 66 - 28,0
Y11505110360 3,60 6,0 66 - 28,0
Y11505110370 3,70 6,0 66 - 28,0
Y11505110380 3,80 6,0 74 21,0 36,0
Y11505110390 SIS @) 8,0 74 21,0 36,0
Y11505110400 4,00 6,0 74 21,0 36,0
Y11505110410 410 8,0 74 30,0 36,0
Y11505110420 4,20 8,0 74 30,0 36,0
Y11505110430 4,30 8,0 74 30,0 36.0
Y11505110440 4,40 8,0 74 30,0 36,0
Y11505110450 4,50 8.0 74 30,0 36.0
Y11505110460 4,60 8,0 74 30,0 36,0
Y11505110470 4,70 6,0 74 30,0 36,0
Y11505110480 4,80 8,0 82 30,0 44,0
Y11505110490 4,90 6,0 82 30,0 44,0
Y11505110500 5,00 8,0 82 30,0 44,0
Y11505110510 5,10 8,0 82 30,0 44,0
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Y11505110520 5,20 8,0 82 30,0 44,0
Y11505110530 5,30 86,0 82 30,0 44,0
Y11505110540 5,40 8.0 82 30,0 44,0
Y11505110550 5,50 8,0 82 30,0 44,0
Y11505110560 5,680 8,0 82 30,0 44,0
Y11505110570 5,70 6,0 82 30,0 44,0
Y11505110580 5,80 6,0 82 30,0 44,0
Y11505110590 5,90 6,0 82 30,0 44,0
Y11505110600 6,00 6,0 82 30,0 44,0
Y11505110610 8,10 8,0 91 40,0 Sei@)
Y11505110620 6,20 8,0 91 40,0 53,0
Y11505110630 6,30 8,0 = 40,0 SSi@)
Y11505110640 8,40 8,0 91 40,0 53,0
Y11505110650 8,50 8,0 91 40,0 SEH0)
Y11505110660 8,680 8,0 91 40,0 53,0
Y11505110670 8,70 8,0 91 40,0 SEH0)
Y11505110680 8,80 8,0 91 40,0 53,0
Y11505110690 8,90 8,0 91 40,0 SEH0)
Y11505110700 7,00 8,0 91 40,0 53,0
Y11505110710 7,10 8,0 S 40,0 53,0
Y11505110720 7,20 8,0 91 40,0 53,0
Y11505110730 7,30 8,0 = 40,0 SSi@)
Y11505110740 7,40 8,0 91 40,0 53,0
Y11505110750 7,50 8,0 = 40,0 SSi@)
Y11505110760 7,60 8,0 91 40,0 53,0
Y11505110770 7,70 8,0 91 40,0 S0
Y11505110780 7,80 8,0 91 40,0 53,0
Y11505110790 7,90 8,0 91 40,0 Sei@)
Y11505110800 8,00 8,0 91 40,0 53,0
Y11505110810 8,10 10,0 103 45,0 61,0
Y11505110820 8,20 10,0 103 45,0 61,0
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Y11505110830 8,30 10,0 103 45,0 61,0
Y11505110840 8,40 10,0 103 45,0 61,0
Y1150510850 8,50 10,0 103 45,0 81,0
Y11505110860 8,60 10,0 103 45,0 81,0
Y11505110870 8,70 10,0 103 45,0 61,0
Y11505110880 8,80 10,0 103 45,0 81,0
Y11505110820 8,90 10,0 103 45,0 81,0
Y11505110800 9,00 10,0 103 45,0 61,0
Y11505110910 9,10 10,0 103 45,0 61,0
Y11505110920 9,20 10,0 103 45,0 61,0
Y11505110930 9,30 10,0 103 45,0 61,0
Y11505110940 9,40 10,0 103 45,0 61,0
Y11505110950 9,50 10,0 103 45,0 61,0
Y11505110960 9,60 10,0 103 45,0 61,0
Y11505110970 9,70 10,0 103 45,0 61,0
Y11505110980 9,80 10,0 103 45,0 61,0
Y11505110990 9,90 10,0 103 45,0 61,0
Y11505111000 10,00 10,0 103 45,0 61,0
Y11505111010 10,10 12,0 118 54,0 71,0
Y11505111020 10,20 12,0 118 54,0 71,0
Y11505111030 10,30 12,0 118 54,0 71,0
Y11505111040 10,40 12,0 118 54,0 71,0
Y11505111050 10,50 12,0 118 54,0 71,0
Y11505111060 10,60 12,0 118 54,0 71,0
Y11505111070 10,70 12,0 118 54,0 71,0
Y11505111080 10,80 12,0 118 54,0 71,0
Y11505111020 10,90 12,0 118 54,0 71,0
Y11505111100 11,00 12,0 118 54,0 71,0
Y1150511110 11,10 12,0 118 54,0 71,0
Y11505111120 11,20 12,0 118 54,0 71,0
Y11505111130 11,30 12,0 118 54,0 71,0
Ieé%(z?;%.snso '25%53?’%? Aecper i, i?@%%%?ii@ﬁ ot | G2 | s Leghedi | Leghe |Materialinon| Leghedi | . bedhe
dicarbonio el altlaegggte Hardz:ield martensitici asust.enitici G;::t ?::“'e sz:roid:lel A:;1lllun.1ir.ﬂo iiramer Notr';or:gus T:: :r:i:m rescwgtlgr[lg .a\
gt S | o | | i) Dl | BRGNS | "R | TR e
| feel | ' steel ~40HRC_|” sitc steel
O O] OO0 0O0]0
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Y11505111140 11,40 12,0 118 54,0 71,0
Y150511150 11,50 12,0 118 54,0 71,0
Y11505111160 11,80 12,0 118 54,0 71,0
Y11505111170 11,70 12,0 118 54,0 71,0
Y1150511180 11,80 12,0 118 54,0 71,0
Y11505111190 11,90 12,0 118 54,0 71,0
Y11505111200 12,00 12,0 118 54,0 71,0
Y11505111210 12,10 14,0 124 62,0 77,0
Y11505111220 12,20 14,0 124 62,0 77,0
Y11505111250 12,50 14,0 124 62,0 77,0
Y11505111300 13,00 14,0 124 62,0 77,0
Y11505111310 13,10 14,0 124 62,0 77,0
Y11505111350 13,50 14,0 124 62,0 77,0
Y11505111360 13,680 14,0 124 62,0 77,0
Y1150511380 13,80 14,0 124 62,0 77,0
Y11505111400 14,00 14,0 124 62,0 77,0
Y11505111430 14,30 18,0 133 63,0 83,0
Y11505111450 14,50 18,0 13253 63,0 83,0
Y11505111500 15,00 18,0 133 63,0 83,0
Y1150511550 15,50 18,0 1353 63,0 83,0
Y11505111580 15,80 16,0 133 63,0 83,0
Y11505111600 16,00 16,0 1EE 63,0 83,0
Y11505111650 168,50 18,0 143 72,0 93,0
Y11505111700 17,00 18,0 143 72,0 93,0
Y11505111750 17,50 18,0 143 72,0 93,0
Y11505111780 17,80 18,0 143 72,0 93,0
Y11505111800 18,00 18,0 143 72,0 93,0
Y11505111850 18,50 20,0 1853 75,0 101,0
Y11505111900 19,00 20,0 153 75,0 101.,0
Y11505111950 189,50 20,0 153 75,0 101,0
Y11505112000 20,00 20,0 153 75,0 101,0
|eé§t§n2;€e§s"so |23%§;bt?a%? Aecaper i, i?ﬁ%%%:aii@“ ot | G2 | s Leghedi | Leghe |Materialinon| Leghedi | . bedhe
di carbonio el altéggt?te Hardz:tld man.ensitici aust.enitici GZ:: ?;Z:‘,le Ssiehroide;lel ATlllun.ﬂr.ﬂo iirame ' 16!-:05i T:: :r:iuf’m res(l:ztlgr[lg .aI
o i B e v | R g
| sleel | " steel ~40HRC_|” sitc steel
O OlO0 ] 0O 0|0
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Y160090000400 4,00 50 8 S0
Y160090000500 5,00 50 10 S0-°
Y160090000600 6,00 50 12 S0
Y160090000800 8,00 80 18 S0
Y160020001000 10,00 70 20 S0°
Y160090001200 12,00 75 24 S0
Y160090001400 14,00 S0 28 S0ce
Y160090001600 168,00 90 32 S0
Y160090001800 18,00 100 36 S0
Y160090002000 20,00 100 40 S0
| Aotqiai l;lon |Acciglibnon - ) Ac,céaib,r P
legati abasso| legati boni- | Acciaiper |  Acciai | inossidabili | Accial | ghisa . . . | Leghe

f ficati utensil i | feeticie | inossidabili | i Ghisa Leghe di Leghe | Materialinon | Leghe di St
i cabonio Slfa || altla$nel|;|te tomprat | o | ausenics |Cisadutle| e | alimmio | dirame | leros fitanio rescl‘sqf:e;rrlgal

el ati ;

Steel | non-alloyed 2 Hgg%?fd Stainjess | Stainless _ CSﬁtc";ffe"' Spheroidal | Alluminium Co[uper Non-ertous | THanum et ocitin
non-alloyed, | hardening & | Tools steel steel, ferrc |steel, austeni-|  cacyyery | Qraphiteron | alloys alloys material alloys alloy 9
low carbon | quenching | high alloyed steel, marten-| tic steel

steel ~40HRC | sitic steel
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Y160140000400 4,00 50 8 140°
Y160140000500 5,00 50 10 140°
Y160140000600 6,00 50 12 140°
Y160140000800 8,00 8680 18 140°
Y160140001000 10,00 70 20 140°
Y160140001200 12,00 75 24 140 °
Y160140001400 14,00 90 28 140°
Y160140001600 16,00 90 32 140°
Y160140001800 18,00 100 36 140°
Y160140002000 20,00 100 40 140°
Ieéa‘:tiing;lgsnso léa%:ﬁﬂ?%? A&Cé?lis%ier tACCiait' i?g}:rs%%giikg" inoggféibili Ghisa | Grisa | Leghedi | Leghe |Meteriainon| Leghedi I,etghq
di c;molnio S;ﬁel d altgggl?te H:ZZ:; m;rt‘er:sitici asulst.e‘nitici Gg'::t ‘i‘r‘;:"e :fehroidi:I Aillun?irl\io iirame ) Ie;;osi Tl: rfio s d
eel | non-alloye ainjess | Stailess (00, | Spheroi uminium | Copper | Nonerrous | Titanium -~
r;gusglell og' hgﬂ%;ggﬁg g& r;ll'gglg“sé;:b Steels steel lerritiﬁ_ ste?ilc, g{]esetlenl ngﬂ:loen graphiteiron | alloys all o‘})ls material alloys Heat-arlfgylstlng

steel, marter
eel ~40HRC |" sitc steel
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Il reale problema dell'estrazione del maschio che si rompe durante un‘operazione di filettat-
tura € solo un lonfano ricordo ed un danno ireparabile a cui la moderna tecnologia pone
rimedio inventando le frese a fileftare, utensili pit veloci e precisi!

BNpz The problem of extracting the broken tap during a threading process, with the risk of ireparable
=AY damage, has been definitively solved by modern technology with the invention of threading
mills, which ensure quick and precise operations!

T
"lnH = KW T RGBT 1IX - RO A T, A T 2L i R 2L HEAE B I U SR P S ] e A R
LE MLz, X B B G T AN R AN B R R R 2

L
sA )

D A
IYONNEX 1 ’

[ ALAAA

0B Vantaggi:
01 - Riduzione tempo lavoro - 60%
02 - Tempo cambio utensile ridotto
03 - Migliore finitura
04 - Trucioli corti
05 - Un solo utensile per fori ciechi e passanti
06 - Un solo utensile per filettature destre e sinistre
07 - Meno utensili minor costo
08 - Durata doppia rispetto ad un maschio conven-
zionale
09 - Linterpolazione non compromette il filetto in caso
di rottura utensile
10 - Controllo dimensionale del filetto

% Advantages:

01 - Reduced working time - 60%

02 - Reduced tool change time

03 - Beftter finishing

04 - Short chips

05 - Only one tool for through and blind holes

06 - Only one tool for right and left threads

07 - Less tools, less costs

08 - Double working life compared to conventional
taps

09 - Interpolation does not damage the thread in case
of tool breakage

10 - Dimensional check of thread

01 - WA TE - 60%

02~ ZKE T S L e )

03 - HAHAFHEIT

04 - DIErE/N

05 - HJH—HE s fLALE L

06~ JUH—MHGE AT A e R Ze g s

07 - HiHADWAMK

08~ 55 HLIR L2 AAR LG AL T A7 iy 35

09 - TEEFABUAMIIENL T ATEA RS AL
10 - Krddgam Rk
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Y20000045075 45| 12 | 168 |0,75| 68,0 | 50 52 MF6
Y20000045100 45 | 12 | 12 [1,00| 68,0 | 50 5,0-8,0 MBM7
Y20000060075 6,0 | 15 | 20 |0,75| 68,0 | BO 72 MF8
Y20000060100 60| 15 | 15 |1,00| 68,0 | 50 7 MF8

Y20000060125 68,0 | 15 12 (1,25 6,0 | 50
Y20000080075 80 | 20 | 26 (0,75 8,0 | 680

6,8-78-88 | M8MSMF10
92112 MF10,MF12

Y20000080100 80 | 20 | 20 [1,00| 8,0 | 680 9 MF10
Y20000080125 80 | 20 | 168 (1,25| 8,0 | 80 108 MF12
Y20000080150 80| 20 | 13 [1,50| 8,0 | 680 8585105 | M10,M11,MF12
Y20000080175 80 20 11 11,75 8,0 | 80 10,2 m12
Y20000100100 10,0 25 | 25 |1,00|10,0| 70 11 MF12
Y20000100125 10,0 25 | 20 [1,25|10,0| 70 12,8 MF14
Y20000100150 10,0 25 | 168 |1,50|10,0| 70 125 MF14
Y20000100200 [(10,0| 25 | 12 |2,00/10,0| 70 12 M14
Y20000120100 12,0| 30 | 30 [1,00|12,0| 75 13 MF14
Y20000120150 12,0 30 | 20 (1,50 |12,0| 75 14,5 MF16
Y20000120200 (12,0 30 | 15 |2,00/12,0| 75 14 M18
Y20000140100 140| 35 | 35 [1,00(14,0| 85 15 MF186
Y20000140150 14,0 35 | 23 |1,50(14,0| 85 18,5 MF18
Y20000140200 (14,0 35 | 17 |2,00/14,0| 85 18 MF18
Y20000140250 14,0| 35 | 14 |2,60(14,0| 85 155 m18

Y20000160100 16,0 40 | 40 (1,00|16,0| 100
Y20000160150 18,0 40 26 (1,50|16,0| 100
Y20000160200 16,0 40 20 2,00|16,0| 100
Y20000160250 16,0 40 | 16 |2,50(16,0| 100

1719 MF18MF20
185-20,5 | MF20MF22

18-20 MF20,MF22
17,5195 M20,M22

alaaodMNMNMDNMMAMDMMMMMOOQWW WO

letciai l;lon lAccitaibnon . ) Ac,c(ijaib‘r oy
egatia basso| legatiboni- | Acciaiper | Acciai | inossidabili | = Accial | Gpia . ) . ) =i
tenore ficati utensili i | fereticie | inossidabili | s ki Ghisa Leghe di Leghe | Materialinon | Leghe di e
di carbonio el altlametme temprat | onaitci | auseniioi |Cfisa dulile| el | Giommio | dirme | faros titanio resclgtlgr[lgal
e legati ;
Steel | non-alloyed, g H%q%%?: ¢ Stainless | Stainless Cﬁagmnv Spheroidal | Alluminium | - Copper | Nonferrous | THanium |t rocicin
non-alloyed, | hardening & | Tools steel gegl,!evr;nc steﬁ\,a{ist‘enl- castiron | 9raphiteiron | alloys alloys material alloys alloy 9
rten-| tic stee

low carbon | quenching | high alloyed steel, mar
steel . steel ol ~40HRC | sitic steel
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o Tipo filetto
Preforo Thread

Prehole type
Y20000200100 |20,0/ 40 | 40 [1,00|20,0/100 | 5 21> MF22>
Y20000200150 20,0, 40 26 1,50 20,0/ 100 | 5 225> MF24 >
Y20000200200 |20,0| 40 | 20 |2,00|20,0/100 | 5 22> MF24 >
Y20000200300 |20,0] 40 | 13 |3,00/20,0/100 | 5 21> MF24 >

Oo>»maux4
nwrr-<

legiai l;lon |Acoiglibnon - ) Ac,céaib,r -~
legati abasso| legati boni- | Acciaiper |  Acciai | inossidabili | Accial | ghisa . ) . ) lagin
tenore ficati utensil i | feeticie | inossidabili | i Ghisa Leghe di Leghe | Materialinon | Leghe di St
di carbonio Seel altlametnine tomprall | i | ausenta (onsadultle| (e | aiimno | digme | faros titanio rescl‘sqf:e;rrlgal
el a .
Steel | non-alloyed, & H%ﬂg%?fd Stainless | Stainless CSﬁtc'h[ffe"' Spheroidal | Alluminium Co[nper Non-ertous | THanum et ocitin
non-alloyed, | hardening & | Tools steel steel, ferrc |steel, austeni-|  cacyyery | Qraphiteron | alloys alloys material alloys al 9
low carbon | quenching | high alloyed steel, marten-| tic steel b
steel steel ~40HRC | sitic steel
0|0 O O 0O/ 0 0 0 O 247
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Y20510045075 45| 12 | 16 |0,75| 6,0 | 50 52 MF&
Y20510045100 45 | 12 | 12 [1,00| 6,0 | 50 5,0-8,0 MBM7
Y20510060075 68,0 | 15 | 20 |0,75| 6,0 | 5O 7,2 MF8
Y20510060100 86,0 | 15 15 |1,00| 68,0 | 5O 7 MF8

Y20510060125 60| 15 | 12 [1,25| 6,0 | 5O 887888 | M8M3IMFO

Y20510080075 80 | 20 | 26 (0,75 8,0 | 680 92112 MF10,MF12

Y20510080100 80 | 20 | 20 |1,00| 8,0 | 680 9 MF10
Y20510080125 80| 20 | 168 |[1,25| 8,0 | 680 10,8 MF12
Y20510080150 80| 20 | 13 |1,50| 80 | 680 8585105 | M10,M11,MF12
Y20510080175 8,0 | 20 11 11,75 80 | 60 10,2 M2
Y20510100100 10,0| 25 | 25 |1,00|10,0| 70 1 MF12
Y20510100125 10,0 25 | 20 1,25 |10,0| 70 12,8 MF14
Y20510100150 10,0 25 | 16 |1,50|10,0| 70O 125 MF14
Y20510100200 10,0 25 | 12 |2,00|10,0| 70 12 M14
Y20510120100 12,0| 30 | 30 [1,00|12,0| 75 13 MF14
Y20510120150 12,0 30 | 20 (1,50 12,0 75 14,5 MF16
Y20510120200 12,0| 30 | 15 |2,00/12,0| 75 14 M18
Y20510140100 14,0 35 | 35 |1,00(14,0| 85 15 MF16
Y20510140150 14,0 35 | 23 |1,50(14,0| 85 18,5 MF18
Y20510140200 140| 35 | 17 |200/14,0| 85 18 MF18
Y20510140250 14,0| 35 | 14 |250(14,0| 85 155 m18

Y20510160100 16,0 40 | 40 |1,00 16,0100 17-18 MF18MF20

Y20510160150 18,0 40 | 26 |1,50 16,0100 18,5205 | MF20MF22

Y20510160200 16,0 40 | 20 |2,00/16,0|100 18-20 MF20,MF22

aioaadMMDMDMMDMDMMMAMMO OOQWW WL LW

Y20510160250 16,0 40 16 |2,60|16,0|100 17,5195 M20,M22

letciai l;lon IAccitaibnon . . Ac,céaib‘r oy
egatia basso| legatiboni- | Acciaiper | Acciai | inossidabili | = Accial | Gpica : ) . ) lagin
tenore ficati utensili i | fereticie | inossidabili | s ki Ghisa Leghe di Leghe | Materialinon | Leghe di e
di carbonio altamente temprat | oneitci | auseniioi |Cfisa dulile| el | Giommio | dirme | faros titanio res(l:gtlgr[lg d
Steel legati | Hardened ) ) Castifon ) " .
Steel | non-alloyed, Steels Stainless | Stainless |y ie” | Spheroidal | Alluminium | - Copper | Non-errous | Titanium |y cocictin
non-alloyed, | hardening & | Tools steel steel, ferriic |steel, austeni-| - acyyer | Qraphiteiron | alloys alloys material alloys allo 9
low carbon | quenching | high alloyed steel, marten-| tic steel Y
steel steel ~40HRC | sitic steel
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o Tipo filetto
Preforo Thread
Prehole type
Y20510200100 20,0/ 40 | 40 |1,00|20,0/100 | 5 21> MF22>
Y20510200150 20,0/ 40 | 26 [1,50|20,0/100 | 5| 225> MF24 >
Y20510200200 20,0/ 40 | 20 |2,00|20,0/100 | 5 22> MF24>
Y20510200300 20,0/ 40 | 13 |3,0020,0 100 | 5 21> MF24>

legiai l;lon |Acoiglibnon - ) Ac,céaib,r -~
legati abasso| legati boni- | Acciaiper |  Acciai | inossidabili | Accial | ghisa . ) . ) lagin
tenore ficati utensil i | feeticie | inossidabili | i Ghisa Leghe di Leghe | Materialinon | Leghe di St
di carbonio Seel altlametnine tomprall | i | ausenta (onsadultle| (e | aiimno | digme | faros titanio rescl‘sqf:e;rrlgal
el at ;

Steel | non-alloyed, & H%ﬂg%?fd Stainless | Stainless CSﬁtc'h[ffe"' Spheroidal | Alluminium Co[nper Non-ertous | THanum et ocitin
non-alloyed, | hardening & | Tools steel steel, ferrc |steel, austeni-|  cacyyery | Qraphiteron | alloys alloys material alloys al 9
low carbon | quenching | high alloyed steel, marten-| tic steel b

steel steel ~40HRC | sitic steel

Oo>»maux4
nwrr-<

249



CLTE = S1C

d
B
Eh
hlné T::: [m ) o XSPRINT
L = /
L2
D
Y21011045075 45 12 16 0,75 60 | 5O | 3 52 MFB
Y21011045100 45 12 12 |[1,00| 68,0 | BO | 3 5,0-6,0 MB M7
Y21011060075 6,0 | 15 20 0,75 6,0 | 50 | 3 7.2 MF8
Y21011060100 6,0 | 15 15 (1,00 680 | 50 | 3 7 MF8
Y21011060125 8,0 15 12 1,25 6,0 | B0 | 3 |687888 | MB8MIMFO
Y21011080075 80| 20 | 26 0,75 8,0 | 680 | 3| 92112 MF10,MF12
Y21011080100 80 | 20 20 (1,00 8,0 | 80 | 3 9 MF10
Y21011080125 80| 20 | 16 |[1,25| 8,0 | 80 | 3 108 MF12
Y21011080150 80 | 20 13 |[1,50| 8,0 | B8O | 3 |8585105|M10M11,MF12
Y2101080175 80 | 20 11 11,7580 | 80 | 3 10,2 M2
Y21011100100 10,0 25 25 1,00 10,0 70 | 4 11 MF12
Y2101M100125 10,0, 25 | 20 |[1,25|10,0| 70 | 4 128 MF14
Y21011100150 10,0| 25 16 |1,50|10,0| 70 | 4 12,5 MF14
Y2101100200 10,0 25 12 |2,00/10,0| 70 |4 12 M4
Y21011120100 12,0 30 30 (1,00 |12,0| 75 | 4 13 MF14
Y2101120150 12,0 30 | 20 (1,50 12,0 75 | 4 14,5 MF18
Y21011120200 12,0 30 15 |2,0012,0| 75 | 4 14 M16
Y21011140100 14,0 35 35 (1,00 14,0| 85 | 4 15 MF16
Y21011140150 140 35 | 23 [1,50|14,0| 85 | 4 16,5 MF18
Y21011140200 14,0| 35 17 |12,00140| 85 | 4 18 MF18
Y2101M140250 14,0| 35 | 14 |250/14,0| 85 | 4 155 Mm18
Y21011160100 16,0| 40 40 (1,00 |168,0|100 | 5 1719 MF18,MF20
Y2101160150 16,0 40 | 26 [1,50(|168,0|100 | 5 | 185205 | MF20MF22
Y21011160200 16,0 40 | 20 |2,00|16,0|100 | 5 18-20 MF20,MF22
Y21011160250 16,0 40 16 2580|16,0/100 | 5 | 175185 M20,M22
Ie/g\;:tciigil;]:snso Iéggt?lb%%? Acciaiper | Acciai inoég%gbili Actial | Ghisa . ) » ) Leghe
acamoio | | almene | ETPR | (I | e |nsadutie| (gt | GRRVG | afime |"eren| e | eosenia
Steel noni'ﬁgéeu, L H%q%%?: ¢ Stainless, | Stainless Cﬁakcitﬁﬂ,"v Soheroidel | Aluminium |~ Copper | Non-erous | THanum oot egiing
r;gclvggo gg hgﬂgﬁgmgg& Jgﬁlg“sgey}sh jtes/l, nl]eavrrlwgrc] ste%\c, g{i:é‘enl castiron | 9raphiteiron | alloys alloys material alloys alloy
| “steel | " steel ~40HRC | s steel
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o Tipo filetto
Z Preforo Thread
Prehole type
Y20510200100 20,0/ 40 | 40 |1,00|20,0/100 | 5 21> MF22>
Y20510200150 20,0, 40 26 1,50 20,0 100 | 5 225> MF24 >
Y20510200200 20,0/ 40 | 20 |2,00|20,0/ 100 | 5 22> MF24>
Y20510200300 20,0/ 40 | 13 |3,0020,0 100 | 5 21> MF24>

legiai l;lon |Acoiglibnon - ) Ac,céaib,r -~
legati abasso| legati boni- | Acciaiper |  Acciai | inossidabili | Accial | ghisa . ) . ) lagin
tenore ficati utensil i | feeticie | inossidabili | i Ghisa Leghe di Leghe | Materialinon | Leghe di St
di carbonio Seel altlametnine tomprall | i | ausenta (onsadultle| (e | aiimno | digme | faros titanio rescl‘sqf:e;rrlgal
el at ;

Steel | non-alloyed, & H%ﬂg%?fd Stainless | Stainless CSﬁtc'h[ffe"' Spheroidal | Alluminium Co[nper Non-ertous | THanum et ocitin
non-alloyed, | hardening & | Tools steel steel, ferrc |steel, austeni-|  cacyyery | Qraphiteron | alloys alloys material alloys al 9
low carbon | quenching | high alloyed steel, marten-| tic steel b

steel steel ~40HRC | sitic steel

Oo>»maux4
nwrr-<
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Tipo filetto

L Preforo Thread
Prehole type
Y21110031070 3,1 70 | 0,70 | 80 50 33 M4
Y21110038080 3,8 85 | 080 | 80 50 4.2 M5
Y21110046100 46 | 10,0 | 1,00 | 6,0 50 5,0 M6
Y21110062100 82 | 150 | 1,00 | 80 70 7,0 MF8
y2110062125 82 | 150 | 1,25 | 80 70 8,7 M8
Y21110075100 7,5 20,0 | 1,00 8,0 70 8,7 MF10
Y21110075125 7.5 20,0 | 1,25 8,0 70 8,7 MF10
Y21110075150 74 20,0 | 1,50 8,0 70 84 M10
Y21110090100 9,0 20,0 | 1,00 | 10,0 80 10,4 MF12
Y21110020125 90 | 250 | 125 | 100 80 10,4 MF12
Y21110090150 8,0 250 | 1,50 | 10,0 80 10,4 MF12
Y21110090175 8,0 250 | 1,75 | 10,0 80 10,0 M12
é‘?ﬁ?ﬁﬂ Acciai per " Ghisa, , | Leghe
g ah?ﬁiqlle Hzcr:':r']:ms"!:‘:s oottt | e | S | 4 | cute | Tl 'escig%?ﬁ d
S | pmse U | T M | O] T g
| alojed ~45HRC | ~55HRC | ~60HRC | ~65HRC
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L Preforo Thread
Prehole type
Y21210031070 31 10,0 | 0,70 | B,0 50 3.3 M4
Y21210038080 38 12,5 0,80 6,0 50 4,2 M5
Y21210046100 46 | 150 | 1,00 | 6,0 50 5,0 \V[S]
Y21210062100 8,2 20,0 | 1,00 8,0 70 7,0 MF8
Y21210062125 [SH= 20,0 | 1,25 8,0 70 8,7 M8
Y21210075100 75 | 250 | 100 | 80 70 8,7 MF10
Y21210075125 75 | 250 | 125 8,0 70 8,7 MF10
Y21210075150 75 | 250 | 150 | 80 70 8.4 M10
Y21210020100 9,0 25,0 | 1,00 10,0 80 10,4 MF12
Y21210090125 90 | 30,0 | 125 | 10,0 80 10,4 MF12
Y21210090150 9,0 | 30,0 150 | 100 80 10,4 MF12
Y21210090175 9,0 | 30,0 | 1,75 | 10,0 80 10,0 M12
c@?ﬁ?ﬁﬂ Acciai per " Ghisa, , | Leghe
g ah?ﬁi?lle H‘:Z:']:msp!fe‘:s oot | e | S | A | cute | e fescig‘,%?g d
5 | | B M B || B g
| alloyed ~45HRC | ~55HRC | ~60HRC | ~65HRC
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TWIST

[~ ] Tipo filetto
L Preforo Thread
Prehole type
Y21310062100 [SH=] 15,0 | 1,00 8,0 70 7.0 MF8
Y21310062125 [SH=] 15,0 | 1,25 8,0 70 8,7 M8
Y21310075100 75 | 20,0 | 1,00 | 80 70 87 MF10
Y21310075125 7.5 20,0 | 1,25 8,0 70 8,7 MF10
Y21310075150 75 | 20,0 | 1,850 8,0 70 84 M10
Y21310090100 9,0 | 20,0 | 1,00 | 10,0 80 10,4 MF12
Y21310090125 90 | 250 | 125 | 100 80 10,4 MF12
Y21310090150 9,0 | 250 | 1,50 | 10,0 80 10,4 MF12
Y21310090175 9,0 25,0 1,75 10,0 80 10,0 M12
é‘?ﬁ?ﬁﬂ Acciai per " Ghisa, , | Leghe
Aclcelslagon ah?ﬁgglle HA(;::I:I;:mSptfetlis int;%g(i:(liaalbili guq{ﬁg léﬁl?rg?n% le rapn% Grafte Lﬁ t;leiodl resgt%?éi a
S | pmse a U | T M | O] T g
| alloyed ~45HRC | ~55HRC | ~60HRC | ~65HRC
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TWIST

[-] Tipo filetto
L Preforo Thread
Prehole type
Y21410062100 62 |20,0| 1,00 | 8,0 70 7.0 MF8
Y21410062125 62 |20,0| 1,25 | 8,0 70 6,7 M8
Y21410075100 75 | 250|100 | 80 70 8,7 MF10
Y21410075125 7.5 25,0 | 1,25 8,0 70 8,7 MF10
Y21410075150 75 | 250|150 | 80 70 84 M10
Y21410020100 9,0 | 250 | 100 | 10,0 80 10,4 MF12
Y21410020125 9,0 300|125 | 100 80 10,4 MF12
Y21410020150 9,0 | 30,0 | 150 | 10,0 80 10,4 MF12
Y21410020175 9,0 30,0 1,75 10,0 80 10,0 M12
é%gﬁ%l Acciai per " Ghisa, , | Leghe
g alll:;e?ﬁiqlle H‘:Z:']:msp!fe‘:s oot | e | S | A | cute | e fescig‘,%?gi d
& ||| 9 | | e
| alloyed ~45HRC | ~55HRC | ~60HRC | ~65HRC
0O/ o0/ 0|0 O O 000|000

Oo>»maux4
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oD 1 L s Z Preforo Thread
S Prehole type
Y21500080028 80|20 =22 | 28 |80 | 680 |3 87 1/8"
Y21500100019 10,0 25 | 18 19 10,0 70 |4 11,8 1/4”
Y21500140019 140 35 | 26 | 19 ([140| 85 |4 | 15,25 3/8”
Y21500160014 16,0 40 | 22 | 14 |[18,0|100 | 5 1€ 1/2”

21-24,5|5/8",3/4”,

vaisoozooo4 20,0 40 | 22 | 14 |20,0/100 | 5 | o oo I

Y2150020001 20,0 40 | 17 11 |[20,0/100 | 5 | 30,75 17 >
legiai l;lon |Accif';libnon . ) Ac%aib,r oy
legati a basso| legati boni- faiper | Acciai | inossidabli | Accial | Gpica . . . . Il
tenore ficati utensili i | femeticie | inossidabili | i ; Ghisa Leghe di Leghe | Materialinon | Leghe di oA
di carbonio altamente tomprall | el | ausentai |Onsadutle| (il | aimmno | digme | faros titanio resgf%rrlg d
Steel legati | Hardened ) ) Castifon ) " .

Steel | non-alloyed, Steels Stainless | Stainless Ductile Spheroidal | Alluminium | Copper | Non-ferrous | Titanium Heat-resistin
non-alloyed, | hardening & | Tools steel steel, ferriic |steel, austeni-| - acyyer | Qraphiteiron | alloys alloys material alloys al 9
low carbon | quenching | high alloyed steel, marten-| tic steel &)

steel steel ~40HRC | sitic steel
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XSPRINT

o £il [~ ] Tipo filetto
1m T Z Preforo Thread
S Prehole type
Y22010080028 80 20 =22 =28 |80 | 60 |3 8,7 1/8”
Y22010100019 10,0 25 | 18 189 10,0 70 |4 11,8 1/74”
Y22010140019 140| 35 |26 | 19 |140| 85 (4| 1525 3/8”
Y22010160014 16,0 40 | 22 | 14 |16,0 100 |5 1= 1/2”
21-24,5|5/8", 3/4”,
Y22010200014 s 22 14 20,0100 |5
200 40 28,25 7/8”
Y22010200011 20,0, 40 | 17 11 20,0100 |5 | 30,75 1”7 >
legiaiglon lAccigibnon Acciai per A ino&%gibili Acciai
legatl a basso| legati boni- | Acclal pe ccial aa L ACCiAl | Ghisg . . - . Leghe
i i b " hi Legh Legh Materiali Leghe i Fent
sl | | e, | O | RO e S8, | SRS | S | |
ojed, | | Hadened | o iless | C2SUION, | sohersil | Aluminium | C Norerrous | Thari i
nonillﬁeI ] Rgpdglr%% Tools steel Slels slgeﬁ"}g?ﬁlc stesezﬁ?g]lh%?gni- cggfii:lgn grapﬁi{glirgn l;w;um a?l%r Tatoral Iallgi/usm Heat;lfgl's""g
low carbon | quenching | high alloyed steel, marten-| tic steel
steel ~40HRC | sitic steel

o>»mauxT-
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Sp
o Tipo filetto
Preforo Thread
Prehole type
Y22511080028 80|20 22 | 28 |80 | 680 |3 8,7 1/8"
Y22511100019 10,0 25 18 19 (10,0 70 | 4 11,8 1/4”
Y22511140012 140| 35 | 268 | 19 (140 85 |4 | 1525 3/8"
Y22511160014 16,0| 40 22 14 16,0100 | 5 12 1/2”

21-24,5 | 5/8”, 3747,
Y22511200014 20,0 40 | 22 | 14 |20,0/100 | 5

-28,25 7/8”
Y2251120001 20,0 40 17 11 20,0100 | 5 30,75 17 >
|Aotlcml l;lon IACCltalb non . Ac%albl oy
ega abasso ega| oni- faiper | Acciai | inossidabli | Accial | Gpica : ) . lagin
tenore ficati utensil ferreticie | inossidabili | i Ghisa Leghe di Leghe | Materialinon | Le he di st
di carbonio alamente | ™" | marendi | At |Ghsadutle| o | oo | dime | faros i resgf%rrlg d
Steel legali | Hardened . Castiron, ) "

Steel | non-alloyed, Steels Stainless | Stainless Ductile” | Spheroidal | Alluminium | Copper | Non-errous | - Titanium |t recictin
non-all hardening & | Tools steel eel lerrmc steel, austeni-|  atiron | Qraphiteiron | alloys alloys material alloys al 9
low carbon’ quenohlng high alloyed arten-| —tic steel &)

steel steel ~40HRC smc steel
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Y23000045020 4.5 12 9 20 | B,0 | BO 3 52 UNC 1/74”
Y23000045028 45 | 12 13 | 28 | 680 | 50 | 3 Sis UNF 1/4”
Y23000055016 55 15 9 16 8,0 50 3 8 UNC 3/8”
Y23000055018 55| 15 | 10 | 18 | 6,0 | 50 | 3 8,6 UNC 5/18”
Y23000055024 55 15 14 24 8,0 50 3 [SES] UNF 5/16”
Y23000080014 8,0 | 20 11 14 80| 60 | 3 sS4 UNC 7718~
Y23000080020 8,0 | 20 15 20 | 8,0 B0 |3 ISES] UNF 7/18”
Y23000080024 80|20 18 24 80| 680 |3 8,5 UNF 3/8”
Y23000100012 10,0 25 11 12 10,0 70 | 4 12,2 UNC 9/18”
Y23000100013 10,0 25 12 13 (10,0 70 | 4 10,8 UNC 1/2”
Y23000100020 10,0 25 19 20 10,0, 70 4 11,5 UNF 1/2”
Y23000120011 12,0| 30 13 11 12,0 75 | 4 13,6 UNC 5/8”
Y23000120018 12,0 30 21 18 (12,0 75 | 4 |12,914,5|UNF 9/16"5/8"
Y23000155010 155 40 15 10 (16,0100 | 5 16,5 UNC 374"
Y23000155016 155 40 25 16 (16,0100 | 5 17,5 UNF 374”
Y23000180009 18,0| 40 14 9 18,0100 | 5 185 UNC 7/8”
Y23000180014 18,0 40 22 14 (18,0100 | 5 20,4 UNF 7/8”
Y23000=200008 20,0 40 12 8 20,0100 | 5 22,25 UNC 1~
Y23000200012 20,0 40 18 12 20,0100 | 5 23,25 UNF 1” >
[ Acgiail;wn |AwlaibnOn Acciai iI'IO@‘S:%gibi\i Acciai
egaliabasso| legafi boni- | Accialper |  Acciai dabil | Accial | Grisa ) ) » N
idabil A hi Legh Legh Materiali Legh e
di tcganrtonroemo fea altu;?rqgglte temprat n!gﬁg%?n% ostenici |Gisa duttle sfgroli?igle al?gm?nidol din [ ?ian‘?odI re%gtlgrrlg d
Steel non%ﬁged, gl H%Q%ZT: 9| Stinjess, | Stailess | Castiron Spheroidal | Alluminium | Copper | Nonderrous | Titanium o
non-alloyed, | hardening & | Tools steel steel,feritc [steel, austeni- c[a)gtcinOGn graphiteiron | alloys alloys | material | alloys Heat;‘?oslstmg
low carbon | quenching | high alloyed steel, marten-| tic steel Y
steel steel ~40HRC | sitic steel
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o Tipo filetto

Z Preforo Thread
Prehole type

Y23510045020 45 | 12 S] 20 | 6,0 | 50 5.2 UNC 174~
Y23510045028 45 | 12 13 28 | 6,0 | 50 5,5 UNF 1/4”
Y23510055016 55| 15 S 16 | 8,0 | 50 8 UNC 3/8”

Y23510055018 55| 15 | 10 | 18 | 6,0 | 50
Y23510055024 55| 15 | 14 | 24 | 6,0 | 50
Y23510080014 80 | 20 | 11 14 | 8,0 | B8O
Y23510080020 80|20 | 15 | 20 | 80 | 80
Y23510080024 80|20 | 18 | 24 | 80 | 80
Y23510100012 10,0 25 | 1 12 |10,0| 70
Y23510100013 10,0 25 | 12 | 13 |[10,0| 70
Y23510100020 10,0 25 | 19 | 20 10,0 70
Y23510120011 12,0 30 | 13 11 12,0 75
Y23510120018 12,0 30 | 21 18 |[12,0| 75
Y23510155010 155 40 | 15 10 16,0100
Y23510155016 155 40 | 25 | 16 (16,0100
Y23510180009 18,0 40 | 14 S 18,0100
Y23510180014 18,0 40 | 22 | 14 [18,0|100
Y23510200008 |20,0| 40 | 12 8 |20,0|100
Y23510200012 20,0, 40 | 18 12 |20,0 100

6,6 UNC 5716~
6.9 UNF 5716~
9,4 UNC 77168~
9.9 UNF 7/16”
8.5 UNF 3/8”
12,2 UNC 9716”7

10,8 UNC 1/72”

11,5 UNF 1/2”
13,6 UNC 5/8”
12,9-14,5|UNF 9/16”,5/8”
18,5 UNC 374”7
17.5 UNF 374~
18,5 UNC 7/8”
20,4 UNF 7/8”
22,25 UNC 1~
23,25 UNF 1”7 >

aioaiaajoMMDMDMMNDOOWWWLOW

letciiai l;lon IAccitzjibnon - ) Ac,céaibT oy
legati abasso| legati boni- | Acciaiper |  Acciai | inossidabili | Accial | ghisa . . . | Leghe
tenore ficati utensil j | fereticie | inossidabili | apidn i Ghisa Leghe di Leghe | Materialinon | Leghe di et
dicarbonio el altlamelme tomprat | o | ausentcs |Cisaduttle| et | Gimino | dvame | laros fitanio ’es(';t%’r‘é'al
e legati ; o
Steel | non-alloyed, d H%ﬁ%%?fd Stainless | Stainless CSEL'IE%"* Spheroidal | Allminium | Copper | Norirrous | THANUM |eetecising
non-alloyed, | hardening & | Tools steel steel, ferriic |steel, austeni-| - acyyer | Qraphiteiron | alloys alloys material alloys alloy
low carbon | quenching | high alloyed steel, marten-| tic steel
steel steel ~40HRC | sitic steel
260 O/ 00000 0| O O O
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n ° fil. o Tipo filetto
S Z Preforo Thread
Prehole type
Y240110450=20 4.5 12 [S] 20 B0 | 50 | 3 5.2 UNC 174~
Y24011045028 45 | 12 3] 28 60| 50 |3 55 UNF 1/74”
Y24011055016 55 15 [S] 168 6,0 | 50 | 3 8 UNC 378~
Y24011055018 55 | 15 10 18 |60 B0 |3 [SAS] UNC 5718~
Y24011055024 55 | 186 14 24 | 60| 50 |3 6.9 UNF 5716~
Y24011080014 80 | 20 11 14 80 | 80 | 3 9,4 UNC 7716~
Y240110800=20 80 | 20 15 | 20 |80 | 680 | 3 9,9 UNF 7/16”
Y24011080024 80 | 20 | 18 24 80| 680 | 3 85 UNF 3/8”
Y24011100012 10,0| 25 11 12 (10,0, 70 | 4 12,2 UNC 9716~
Y24011100013 10,0 25 12 13 |10,0, 70 | 4 10,8 UNC 172”7
Y24011100020 10,0| 25 19 20 (10,0 70 |4 11,5 UNF 1/2”
Y2401112001 12,0 30 | 13 11 120 75 | 4 13,6 UNC 5/8”
Y24011120018 12,0 30 21 18 12,0 75 | 4 |12,8-14,5|UNF 89/16"5/8"
Y24011155010 155| 40 15 10 16,0100 | 5 18,5 UNC 374”
Y24011155016 155 40 | 25 16 |16,0/100 | 5 17.5 UNF 374~
Y24011180009 18,0 40 | 14 9 18,0100 | 5 19,5 UNC 7/8”
Y24011180014 18,0 40 | 22 | 14 18,0100 | 5 20,4 UNF 7/8”
Y24011200008 20,0 40 | 12 8 |20,0 100 | 5| 2225 UNC 1~
Y24011200012 20,0| 40 18 12 20,0100 | 5 23,25 UNF 1" >
Ie}g\%tciigil;]:snso Iéagt?lb%%rl] Acciai per | Acciai ino@g%g.ibili Accial | Ghisa . ) » ) Leghe
aGy || | g | s | el e O, | Gged | e |V | Lored | ol
Steel non§;ﬁg]|/ed, gl H%ﬁ%%?: ¢ Stainless | Stainless Cgatciﬁ%n, Spheroidal | Allminium | Copper | Norfrrous | THANUM eet i
m—glﬁllo gﬂ, hgﬂgﬁgmg g& r;ll'gﬁlg“sésgh jte?, n'%mgﬁ ste%IC, g{]eset‘enl castiron | 9raphiteiron | alloys alloys material alloys alloy
| sfeel | ~40HRC | sitic steel
O/0o000jO0|0]|0O0 O O] O

o>»mauxT-
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o £il o Tipo filetto
::I 'd' 1 Z Preforo Thread
—— Prehole type
Y24211060028 6,0 75 1582 17 [1451 |3 8,10 1/8x28”"
Y24211080028 8,0 75 1945 21 18,14 |3 8,10 1/8x28”
Y24211080019 8,0 75 20684, 15 |18,70|3| 10,70 1/4x19”
Y24211100012 10,0 80 |24,658 18 |22,71|4| 14,25 3/8x19”
Y24211140014 14,0 | 100 28,02 15 25395 17,70 1/2x14”
Y24211160014 16,0 | 100 2984 168 |27.21|5 23 3/4x14”
Y24211200011 20,0 | 105 33,35 14 30,015 29 1x11”
letciiaiglon IAcgiﬁib%%? Acciai per A inoégi%gibili Acciai
Senoe | ieat P | oo e | inossicabil | ClIS, | Gisa | Leghedi | Leghe |Maieilinon| Leghedi | iedhe
diconio gfa"l altulz?rrl]%glte temprt | e | o (Ghsaculie| (G, | Lo | Gegre | Magtefpon) Leghed resc'gfl%?g d
S egatl Hardened ; " Castiron, ; Jumini ¢ Nonde Titani »
mnﬂﬁe' d, ngd:mg% Tools steel Slels stgelﬁ"}g?ﬁm stesellémes?gni- ngﬂ:'oen g?agrﬁ{gl(i:gln Al;wlsum all)o‘))lgr g gﬁg;,usm Hea‘;’lfgy's""g
low carbon | quenching | high alloyed steel, marten-| tic steel
steel steel ~40HRC | sitic steel
262 0O/ 0 0O O] 00 0O O] O
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nefil o Tipo filetto
S d; 1 Z Preforo Thread
Prehole type
Y243110600270 6,0 75 15,39 16 |14,10|3 8,10 1/8x27"
Y243110800180 8,0 80 20,27 14 |18,34|4| 10,70 1/4x18”
Y243111000180 10,0 80 24,5 17 22,574 14,25 3/8x18”
Y243111400140 14,0 | 100 2787 15 25395 17,70 1/2x14”
Y243111600140 16,0 | 100 29,69 16 |27.21 5 23 3/4x14”
Y243112000115 20,0 | 105 33,93 15 130,915 29 1x11,5”
[ Aotqiait;lon lAccitaibnon Acciai per A inoégicgbili Acciai
legati a basso| legati boni- ¢ Cciai ol | el Ghisa, . ; Material Leaheldi Leghe
o | Al | G, | temprai | Brkie, | DO \Gnsadule] oot | iRl | geghe | Magraiion) Lgfed 'esc'gf%pg a
Steel non%ﬁgylfed gl H%’,‘é%ﬁ‘fd Steinless, | Stanless | CASLION | Spneroical | Aluminium | Copper | Nonerrous | Titanium .
non-alloyed, | hardening & | Tools steel steel,feritc [steel, austeni- cggﬁ:loen graphite ron | alloys aligys material | alloys Heat-arlfmshng
low carbon | quenching | high alloyed steel, marten-| tic steel by
steel steel ~40HRC | siic steel
O 0 0 O 0|0 0| O O | O 263
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DIN 371
=0H= DIN376.. o =268

s e Wil
55 N5 272 1
2552 on 5 274 "
555 o 5 =76
mﬂ DIN 371 g . 278
2 F o= PIN 371 280
‘g DIN 371 282
é] DIN 371 284

Maschi high performances garanzia di precisione ed alte prestazioni per moderne macchine,
utensili ad alto rendimento, geometria di taglio elaborata, rivestimento idoneo, lubrificazio-
ne ed completezza di gamma. Questi maschi permettono di ottimizzare le lavorazioni di
maschiatura rigida.

BN High performance taps: precision and excellent performance guaranteed for modern ma-
—AN  chine tools, tool with high productivity, precise cutting geometry, suitable coating, lubrication
system and complete range. These taps allow rigid tapping processing to be optimized.

Pk 22 HE 2 UM HUACKS BERI S M RO DRAIE, ™ 2B, DTN CARoRs LT TEAR
AR, TSI RS XL L2 HE RS A AT BT 22 In T A .
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dI ID DIN371 Fig. 1

vy ID DIN376 Fig. 2

mism

4-5xP 4-5xP

T
A Form B rasttéﬁrglg o
P
s [~]
Preforo Fig.
Prehole
Y25010300050 M3 0,50 56 11 35 2,7 2,5 1
Y25010400070 M4a | 0,70 B3 12 4.5 34 33 1
Y25010500080 M5 | 080 | 70 14 6,0 4.9 4.2 1
Y25010600100 MB 1,00 80 16 6,0 4,9 5,0 1
Y25010800125 M8 1,25 Q[0 18 8,0 8.2 [SES] 1
Y25011000150 M10 | 1,50 | 100 20 10,0 | 8,0 85 1
Y25011200175 M12 | 1,75 110 22 9,0 7,0 10,2 2
Y25011400200 M14 | 2,00 | 110 25 |11,00| 9,0 12,0 2
Y25011600200 M1B6 | 2,00 | 110 28 12,0 9,0 14,0 2
I Ao{l;iail;lon |AmilaibnOn Acciai iﬂOé‘S:%aaibiﬁ Acciai
legati a basso| legatiboni- | Acciaiper | Acciai dabil | Accial | gpica ; ) » N
i | fereti i b i hi Leghe di Legh Materiali Leghe di o
| | |\ oo o S, | g | o e s | ol
Steel nonﬂﬁgyl/ed gl H%,’,%ZT;’ 9| Stainless, | Stailss CSSt i{f’"* Spheroidal | Aluminium | Copper | Nonferrous | THANUM |yiext esi
non-alloyed, | hardening & | Tools steel steel, ferc seel, austent{ U | graphiteiron | aloys alloys | material | alloys ea;ﬁfgy’s ing
low carbon | quenching | high alloyed steel, marten-| tic steel
steel steel ~40HRC | sitic steel
266 (o) O (o)
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HB < 150 HB < 250 Leghe Titanio HB < 270
R < S00ON/mm2 R < B50N/mm2 R < SOON/mm2
emulsione / olio olio emulsione
Ve n Vf Ve n Vf Ve n Vf
10xa | mint | 100% | 10xa | mna | 100% | 10xd | mea | 100%
M3 3 0,50 20 |2123|106200| 7 743 | 372,00 8 849 | 425,00
M4 4 0,70| 20 |1592 |1114,00 7 557 | 390,00 8 837 | 446,00
M5 5 0,80 | 20 (1274 |1018,00 7 446 | 357,00 8 510 | 408,00
MB S] 1,00 | 20 |10682 |1062,00| 7 372 | 372,00 8 425 | 425,00
M8 8 1,25 | 20 | 796 | 995,00 7 279 | 348,00 8 318 | 398,00
M10| 10 (1,860 | 20 837 | 956,00 7 223 | 335,00 8 255 | 383,00
M2 12 (1,75 | 20 531 | 929,00 7 186 | 326,00 8 212 | 371,00
M14| 14 |[200| 20 | 455 | 91000 7 1859 | 318,00 8 182 | 364,00
M18| 168 |2,00| 20 | 398 | 796,00 7 139 | 278,00 8 1859 | 318,00
Il ! parameti sopra riportati si devono intendere validi per profondita di

filetto nella misura di 1,0 x D. Per profondita diverse da questa, applicare

le seguenti riduzioni percentuali:
per profonditd di 1,5 x D ridurre la velocita di taglio (Vc) del 20%
per profonditd di 2,0 x D ridurre la velocita di taglio (Vc) del 40%.

Y72 The cutting parameters indicated above are valid for 1.0xD thread
" depth. For different dephts, the following percentage reductions should

be applied:

for 1.5 x D depth, reduce cutting speed (Vc) by 20%
for 2.0 x D depth, reduce cutting speed (Vc) by 40%.

FIRZHOV B N AEL, O x DR AL AT IR EORE . X XA

(A AR, BRI B4 08 1 2 Ee -

X1, 5 x DIYRBEWARYIHIERE (Ve) 11720%
XF2,0 x DIYRBEWARDIHIERE (Vo) 140%.

nop-
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CLTEEE = 250 2

ID DIN371 Fig. 1

e et e 1

M.

T,

L

T 4-5xP 4-5xP XGOoLD
F rasttremato
A orm B aper
P
s [~]
Preforo Fig.
Prehole
Y25020300050 M3 0,50 56 11 35 2,7 2,5 1
Y25020400070 M4a | 0,70 B3 12 4.5 34 33 1
Y25020500080 M5 | 080 | 70 14 6,0 4.9 4.2 1
Y25020600100 MB | 1,00 80 16 6.0 4.9 5,0 1
Y25020800125 M8 1,25 [0 18 8,0 86,2 86,8 1
Y25021000150 M10 | 1,50 | 100 20 10,0 | 8,0 85 1
Y25021200175 M12 | 1,75 110 22 9,0 7,0 10,2 2
Y25021400200 M14 | 2,00 110 25 11,0 9,0 12,0 2
Y25021600200 M1B6 | 2,00 | 110 28 12,0 9,0 14,0 2
I Ao{l;iail;lon |AmifaibnOn Acciai iﬂoégfdigibi" Acciai
legati a basso| legatiboni- | Acciaiper | Acciai dabii | Acciai | apica ' : iy | Leghe
i | fereti i b i hi Leghe di Legh Materiali Leghe di o
| | |\ oo o S, | g | o e s | ol
Steel non%ﬁg]l/ed gl H%,’,%%T;’ 9| Stainless, | Stailss CSSt i{f’"' Spheroidal | Aluminium | Copper | Nonferrous | THANUM |yiext esi
non-alloyed, | hardening & | Tools steel steel, ferc seel, austent{ U | graphiteiron | aloys alloys | material | alloys | e ;’lfg;s ing
low carbon | quenching | high alloyed steel, marten-| tic steel
steel steel ~40HRC | sitic steel
268 O O O] o o
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HB < 250 HB < 250 Leghe Nichel
R < 850N/mm2 R < 850N/mm2 R < S0O0ON/mm2
emulsione / olio olio olio
Ve n Vf Ve n VT Ve n Vf
10xa | mmt | 100% | 10xd | mr1 | 100% | 10xd | mea | 100%
M3 3 050 15 |1592| 796,00 | 10 |10682 | 531,00 (S] 837 | 319,00
M4a a 0,70| 15 |1194 | 836,00 | 10 796 | 557,00 [S] 478 | 33500
M5 5 0,80 15 955 | 768400 | 10 837 | 510,00 S] 382 | 306,00
MB [S] 1,00 | 15 786 | 78600 | 10 531 | 531,00 [S] 318 | 318,00
M8 8 1,25 | 15 587 | 74800 | 10 388 | 498,00 S 239 | 299,00
M10| 10 (1,50 | 15 478 | 717,00 10 318 | 477,00 S} 191 287,00
M2 12 (1,75 | 18 398 | 697,00 | 10 265 | 464,00 (S} 159 | 278,00
M14| 14 |2,00| 15 341 | 68200 | 10 227 | 454,00 [S] 136 | 272,00
M1B6| 168 |[2,00| 15 299 | 588,00 | 10 188 | 388,00 (S} 118 | 238,00
[l ! parametii sopra riportati si devono infendere validi per profondita di

filetto nella misura di 1,0 x D. Per profonditd diverse da questa, applicare
le seguenti riduzioni percentuali:

per profonditd di 1,5 x D ridurre la velocitda di taglio (Vc) del 20%
per profonditd di 2,0 x D ridurre la velocitd di taglio (Vc) del 40%.

The cutting parameters indicated above are valid for 1.0xD thread
" depth. For different dephts, the following percentage reductions should

be applied:

for 1.5 x D depth, reduce cutting speed (Vc) by 20%
for 2.0 x D depth, reduce cutting speed (Vc) by 40%.

FIRSHN 2 BE G AEL O x DI FAL A AT IIREGRIE o« X HIXAA

(A AR, N HTTR B4 08 7 Ee -

X1, 5 x DIYRBEWARDIHIERE (Ve) 1720%
XF2,0 x DIVRBEWAR DI HIERE (Vo) 1540%.

nop-
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CLTEEE = e50=3

DIN371 Fig. 1

4-5xP 4-5xP
emato
rasttéper

Form B

o
Preforo Fig.

Prehole
Y25030300050 M3 0,50 56 11 35 2,7 2,5 1
Y25030400070 M4a | 0,70 B3 12 4.5 34 33 1
Y25030500080 M5 | 080 | 70 14 6,0 4.9 4.2 1
Y25030600100 MB | 1,00 80 16 6.0 4.9 5,0 1
Y25030800125 M8 1,25 [0 18 8,0 86,2 86,8 1
Y25031000150 M10 | 1,50 | 100 20 10,0 | 8,0 85 1
Y25031200175 M12 | 1,75 110 22 9,0 7,0 10,2 2
Y25031400200 M14 | 2,00 110 25 11,0 9,0 12,0 2
Y25031600200 M1B6 | 2,00 | 110 28 12,0 9,0 14,0 2
I Ao{l;iail;lon lACCiFLnOn Acciai iﬂ()é(s:%aaibi" Acciai
legati a basso| legatiboni- | Acciaiper | Acciai dabii | Acciai | apica ' : iy | Leghe
| i | fereti i b i hi Leghe di Leght Materiali Leghe di o
| | |\ oo o S, | g | o e s | ol
Steel non%ﬁg]l/ed gl H%,’,%%T;’ 9| Stainless, | Stailss CSSt i{f’"' Spheroidal | Aluminium | Copper | Nonferrous | THANUM |yiext esi
non-alloyed, | hardening & | Tools steel steel, ferc seel, austent{ U | graphiteiron | aloys alloys | material | alloys | e ;’lfg;s ing
low carbon | quenching | high alloyed steel, marten-| tic steel
steel steel ~40HRC | sitic steel




e/ — = 5) 5

W =

HB < 250 HB < 350
Ghisa sferoidale
R < B50N/mm2 R < 850 <1200 N/mm2 N
emulsione / olio emulsione / olio
Vc n VFf Vc n \4s Vc n VFf
1.0 x d min-1 100% 1.0 x d min-1 100% 1.0 x d min-1 100%

M3 3 |0,50| 20 |[2123 (108200, 9 955 | 47800 | 40 |4246|2123,00
Ma 4 |0,70| 20 |1592 | 114,00 S| 717 | 502,00 | 40 |3185 |2230,00
M5 5 |080| 20 |1274|1018,00| S8 573 | 458,00 | 40 |2548|2038,00
MB S} 1,00 | 20 |[1062 |10682,00| 9 478 | 47800 | 40 | 2123 |2123,00
M8 8 1,25 | 20 | 796 | 895,00 S] 358 | 448,00 | 40 | 1582 |1990,00
M10| 10 1,50 | 20 | 837 | 956,00 S| 287 | 431,00 | 40 |12741911,00
M2 12 1,75 | 20 531 | 828,00 =] 239 | 418,00 | 40 |1062 |1859,00
M141 14 1200 20 | 455 | 91000 S| 205 | 41000 | 40 910 |1820,00
M18| 168 |200| 20 | 398 | 796,00 S} 179 | 35800 | 40 | 796 |1582,00

I ! parameti sopra riportati si devono intendere validi per profondita di
filetto nella misura di 1,0 x D. Per profonditd diverse da questa, applicare
le seguenti riduzioni percentuali:
per profondita di 1,5 x D ridurre la velocitda di taglio (Vc) del 20%
per profondita di 2,0 x D ridurre la velocitda di taglio (Vc) del 40%.

for 1.5 x D depth, reduce cutting speed (Vc) by 20%
for 2.0 x D depth, reduce cutting speed (Vc) by 40%.

Bl AU HE AL 0 x DI ST A AT MRS . X HIEAA
IR IE DT A4k v o B

X1, 5 x DIFYREERARDIHIEE (Ve) 1120%
XF2,0 x DIFVRE AR TIEIESE (Vo) 11140%.

The cutting parameters indicated above are valid for 1.0xD thread
" depth. For different dephts, the following percentage reductions should
e applied:

nop-
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DIN371 Fig. 1

DIN376 Fig. 2

2-3xP 4-5xP

T
A Form C rasttéﬁrglg o
P
s [~]
er Preforo Fig.
Prehole
Y25510300050 M3 0,50 56 5 35 2,7 2,5 1
Y25510400070 M4a | 0,70 B3 7 4.5 34 33 1
Y25510500080 M5 | 0,80 70 [S] 6,0 4.9 4,2 1
Y25510600100 MB 1,00 80 10 6,0 4,89 5,0 1
Y25510800125 M8 1,25 Q[0 12 8,0 8.2 6.8 1
Y25511000150 M10 | 1,50 | 100 14 10,0 | 8,0 85 1
Y25511200175 M12 | 1,75 110 168 9,0 7,0 10,2 2
Y25511400200 M14 | 2,00 | 110 18 11,0 9,0 12,0 2
Y25511600200 M1B6 | 2,00 | 110 18 12,0 9,0 14,0 2
I Ao{l;iail;lon |AmilzllibnOn Acciai iﬂoég%aaibiﬁ Acciai
legati a basso| legatiboni- | Acciaiper | Acciai dabil | Accial | gpica ; ) » N
I i | fereti i b i hi Leghe di Legh Materiali Leghe di o
oo e | S| | | e o S, | Uoted | e i tgies | 88,
Steel nonﬂﬁgyl/ed gl H%,’,%ZT;’ 9| Stainless, | Stailss CSSt i{f’"* Spheroidal | Aluminium | Copper | Nonferrous | THANUM |yiext esi
non-alloyed, | hardening & | Tools steel steel, ferc seel, austent{ U | graphiteiron | aloys alloys | material | alloys | e ;’lfg;s ing
low carbon | quenching | high alloyed steel, marten-| tic steel
steel steel ~40HRC | sitic steel
272 (o) O (o)
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W =

HB < 150 HB < 250 Leghe Titanio HB<270
R < 500ON/mm2 R < 850 N/mm2 R < 900 N/mm2
emulsione / olio olio emulsione
Vc n Vf Vc n Vf Vc n Vf

10xd | min1 | 100% | 10xd | mir1 | 100% | 10xd | mim1 | 100%
M3 3 0,50 20 |2123 |1082,00| 7 743 | 372,00 8 849 | 425,00
M4 a 0, 70| 20 |1592 |1114,00 7 557 | 390,00 8 837 | 446,00
M5 5 0,80 20 |[1274 101900 7 446 | 357,00 8 510 | 408,00
MB S} 1,00 | 20 |1062 |1062,00 7 372 | 372,00 8 425 | 425,00
M8 8 1,25 | 20 | 796 | 895,00 7 279 | 348,00 8 318 | 398,00
M10| 10 (1,50 | 20 837 | 956,00 7 223 | 335,00 8 255 | 383,00
M12| 12 (1,75 | 20 531 | 929,00 7 186 | 326,00 8 212 | 371,00 X
M14| 14 |2,00| 20 455 | 910,00 7 1539 | 318,00 8 182 | 364,00 =2
M1B8| 16 |2,00| 20 398 | 786,00 7 139 | 278,00 8 159 | 318,00 S

[l ! parameti sopra riportati si devono intendere validi per profondita di

filetto nella misura di 1,0 x D. Per profonditd diverse da questa, applicare
le seguenti riduzioni percentuali:

per profonditd di 1,5 x D ridurre la velocitda di taglio (Vc) del 20%

per profonditd di 2,0 x D ridurre la velocitd di taglio (Vc) del 40%.

The cutting parameters indicated above are valid for 1.0xD thread
depth. For different dephts, the following percentage reductions should

be applied:

for 1.5 x D depth, reduce cutting speed (Vc) by 20%
for 2.0 x D depth, reduce cutting speed (Vc) by 40%.

RSN M BE R AEL, O x D& FAA N AT RUTIRSUA S o W 5 IXANA
EER N A N AR e

X1, 5 x DIFYRBERARDIHIEE (Ve) 11720%

X112, 0 x DIFVRFEJRAK DI HIE L (Ve) 11740%.
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DIN371 Fig. 1

ﬂ7 v WS
2-3xP 4-5xP

T XGoLD
F rasttremato
A orm C aper
P
s [~]
er Preforo Fig.
Prehole
Y25520300050 M3 0,50 56 5 35 2,7 2,5 1
Y25520400070 M4a | 0,70 B3 7 4.5 34 33 1
Y25520500080 M5 | 0,80 70 [S] 6,0 4.9 4,2 1
Y25520600100 MB 1,00 80 10 6,0 4,89 5,0 1
Y25520800125 M8 1,25 [0 12 8,0 86,2 86,8 1
Y25521000150 M10 | 1,50 | 100 14 10,0 | 8,0 85 1
Y25521200175 M12 | 1,75 110 168 9,0 7,0 10,2 2
Y25521400200 M14 | 2,00 110 18 11,0 9,0 12,0 2
Y25521600200 M1B6 | 2,00 | 110 18 12,0 9,0 14,0 2
I Ao{l;iail;lon |AmilaibnOn Acciai inoégﬂgibili Acciai
legati a basso| legatiboni- | Acciaiper | Acciai dabii | Acciai | apica ' : iy | Leghe
i | fereti i b i hi Leghe di Legh Materiali Leghe di o
ey | | o | B o o o, | | s | gt (ol
Steel non%ﬁg]l/ed gl H%,’,%%T;’ 9| Stainless, | Stailss CSSt i{f’"' Spheroidal | Aluminium | Copper | Nonferrous | THANUM |yiext esi
non-alloyed, | hardening & | Tools steel steel, ferc seel, austent{ U | graphiteiron | aloys alloys | material | alloys | e ;’lfg;s ing
low carbon | quenching | high alloyed steel, marten-| tic steel
steel steel ~40HRC | sitic steel
274 O O O | 0O o
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HB < 250 HB < 250 Leghe Nichel HB<270
R < B50N/mm2 R < 850 N/mm2 R < 800 N/mm2
emulsione / olio olio olio
Vc n VFf Vc n VFf Vc n VFf
1.0 x d min-1 100% 1.0 x d min-1 100% 1.0 x d min-1 100%

050| 15 |[1882| 78600 | 10 (1062 | 531,00 6837 | 318,00

0,70 15 |1194 | 83600 | 10 | 796 | 557,00 478 | 335,00

382 | 308,00

1,00 | 15 796 | 796,00 | 10 531 | 531,00 318 | 318,00

3
a
5 |080| 15 955 | 768400 | 10 6837 | 510,00
S
8

1,25 | 156 | 597 | 74600 | 10 | 398 | 498,00 239 | 299,00

10 |1,60| 15 | 478 | 717700 | 10 318 | 477,00 191 | 287,00

122 |1,75| 156 | 398 | 89700 | 10 | 265 | 464,00 159 | 278,00

14 |2,00| 15 341 | 88200 | 10 | 227 | 454,00 136 | 272,00

OO o0 o o o0 0 0 0|0

16 |200| 15 | 299 | 59800 | 10 199 | 398,00 119 | 238,00

| parametri sopra riportati si devono intendere validi per profonditd di
filetto nella misura di 1,0 x D. Per profonditd diverse da questa, applicare
le seguenti riduzioni percentuali:

per profonditd di 1,5 x D ridurre la velocitd di taglio (Vc) del 20%

per profonditd di 2,0 x D ridurre la velocitd di taglio (Vc) del 40%.

The cutting parameters indicated above are valid for 1.0xD thread
depth. For different dephts, the following percentage reductions should
be applied:

for 1.5 x D depth, reduce cutting speed (Vc) by 20%

for 2.0 x D depth, reduce cutting speed (Vc) by 40%.

RSN M BE R AEL, O x D& HAAL AT RUIIRSUAR S o W 5 IXANA
[F R, R A48 oy L

X1, 5 x DIYRFETRAR DI HIE R (Ve) 1120%

XFT2,0 x DIFVRFEJRAK DI HIE L (Ve) 11540%.

W =

nop-
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DIN371 Fig. 1

T

NSNS ““";‘l\\‘ DIN376 Fig. 2

AR O AT RN

ﬂ” PRV
2-3xP 4-5xP

Form C rasl‘é%@? o

no»-

[~}
CODE Preforo Fig.
Prehole

Y25530300050 M3 0,50 56 5 35 2,7 25 1
Y25530400070 M4 | 0,70 | B3 7 4.5 34 8ig 1
Y25530500080 M5 | 080 | 70 =] 8.0 4.9 4,2 1
Y25530600100 MB | 1,00 | 80 10 6.0 4.9 5,0 1
Y25530800125 M8 | 1,25 90 12 8,0 8,2 8.8 1
Y25531000150 M10 | 1,50 | 100 14 10,0 | 80 8,5 1
Y25531200175 M12 | 1,75 110 168 8,0 7.0 10,2 2
Y25531400200 M14 | 2,00 | 110 18 11,0 | 9,0 12,0 2
Y25531600200 M1B8 | 2,00 | 110 18 12,0 | 9,0 14,0 2
Ieé%?;lgsnso |é§%§§§%? | i?g’;%%g;rgn oSt | 0% | onsa | Leghedi | Leghe |Maerainon| Leghedi | e0e
dicarbonio el alt%rggl?te '::?;Zr:; mart‘ensitici aust.enitici Gg::t‘ijr‘;:"e ssfehroid‘e::I Ailll?n?i?io iirgme ) Ie;;osi Tfi rfio ’esc';g’r‘é' d
o3 | e ) B e | || e

| steel | = sleel ~40HRC | siic steel
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W =

HB < 250
R < B60N/mm2

emulsione / olio

HB < 350
R < 850 <1200 N/mm2

emulsione / olio

Ghisa sferoidale

emulsione / olio

Vc n VF Vc n VF Vc n VF
10xd | min1 100% 10xd | min1 100% 10xd | min1 100%
M3 3 |0,B0| 20 |2123|106200| 9 955 | 47800 | 40 |4246|2123,00
M4 4 |0,70| 20 |1592 | 114,00 S| 717 | 502,00 | 40 |3185 |2230,00
MS 5 |080| 20 |[1274 |101800| 9 573 | 45800 | 40 |2548|2038,00
MB S} 1,00 | 20 |[1062 |10682,00| 9 478 | 47800 | 40 | 2123 |2123,00
M8 8 1,25 | 20 | 786 | 995,00 S} 358 | 44800 | 40 |1592 |1980,00
M10| 10 (1,50 | 20 | 837 | 956,00 S] 287 | 431,00 | 40 1274 |1811,00
M12) 12 (1,75 | 20 531 | 828,00 g 239 | 41800 | 40 |1062 |1858,00
M14| 14 |2,00| 20 | 455 | 910,00 S] 205 | 410,00 | 40 | 910 |1820,00
M16| 16 |2,00| 20 | 398 | 796,00 S 179 | 35800 | 40 | 796 |1582,00

I ! parameti sopra riportati si devono intendere validi per profondita di
filetto nella misura di 1,0 x D. Per profonditd diverse da questa, applicare
le seguenti riduzioni percentuali:
per profondita di 1,5 x D ridurre la velocitda di taglio (Vc) del 20%
per profondita di 2,0 x D ridurre la velocitda di taglio (Vc) del 40%.

for 1.5 x D depth, reduce cutting speed (Vc) by 20%
for 2.0 x D depth, reduce cutting speed (Vc) by 40%.

Bl AU HE AL 0 x DI ST A AT MRS . X HIEAA
IR IE DT A4k v o B

X1, 5 x DIFYREERARDIHIEE (Ve) 1120%
XF2,0 x DIFVRE AR TIEIESE (Vo) 11140%.

The cutting parameters indicated above are valid for 1.0xD thread
" depth. For different dephts, the following percentage reductions should
e applied:

nop-
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Prehole

Y26010300050 M3 0,50 56 11 35 2,7 2,80

Y26010400070 M4 0,70 683 12 4.5 EjAl 3,70

Y26010500080 M5 0,80 70 14 6,0 4.9 4,65

Y26010600100 MB 1,00 80 168 6,0 4.9 5,55

Y26010800125 M8 1,25 S0 18 8,0 6,2 7,45

Y26011000150 M10 1,850 100 20 10,0 8,0 ShE5

! Aotciiai l;lon IAcci{;ibnon e , Ac%aib'l' .

legati abasso| legati boni- | Acciaiper |  Acciai | inossidabili | Accial | ghisa , , . e
tenore ficat utensil ferreticie | inossidabili | i Ghisa Leghe di Leghe | Materialinon | Leghe di st

di carbonio Slt || altlamelnljlte tompall | i | Ausentai |Chisadultie| il | almmo | dirme | feros fno resclgfl%rrlél d

e legati ;

Steel | non-alloyed g H%,’,%%T;’ g Stainjess | Stainless _ Cgﬁtc'ﬁffe"' Spheroidal | Aluminium |~ Conper | Nonertous | THanum et i
non-alloyed, | hardening & | Tools steel steel, ferriic |steel, austeni-| - acyyer | Qraphiteiron | alloys alloys material alloys al 9
low carbon | quenching | high alloyed steel, marten-| tic steel 4

steel steel ~40HRC | sitic steel




e/~ S

W =

HB < 250
R < 850 N/mm2

emulsione / olio

HB < 250
R < 850 N/mm2

olio

Vc n Vf Vc n Vf
10xd rmin-1 100% 10xd rmin-1 100%
M3 3 0,50 15 1592 796,00 8 849 425,00
M4 4 10,70 15 1194 836,00 8 837 446,00
M5 5 10,80 15 955 784,00 8 510 408,00
MB [S] 1,00 15 786 796,00 8 425 425,00
M8 8 1,25 15 597 748,00 8 318 398,00
M10| 10 (1,50 15 478 717,00 8 255 383,00

Il ! parametri sopra riportati si devono intfendere validi per profondita di
filetto nella misura di 1,0 x D. Per profonditda diverse da questa, applicare
le seguenti riduzioni percentuali:

per profonditd di 1,5 x D ridurre la velocitd di taglio (Vc) del 20%
per profonditd di 2,0 x D ridurre la velocitd di taglio (Vc) del 40%.

% The cutting parameters indicated above are valid for 1.0xD thread
depth. For different dephts, the following percentage reductions should

be applied:

for 1.5 x D depth, reduce cutting speed (Vc) by 20%
for 2.0 x D depth, reduce cutting speed (Vc) by 40%.

FIRSHN 2 BAE N AEL O x DI FAL A AT RIIRESGRIE o« X 53X A A
[ KR, N HTTR B4 0 7 L -

X1, 5 x DIFIRBERAR DI HIEE (Ve) [120%
XF2,0 x DIFIRBERAR VI HIE R (Ve) [1740%.

no>-
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ID DINS371

-
ﬁm xGoLD

Form C

[ ~]
Prehole
2; V26020300050 M3 | 050 | 56 11 35 | 27 2,80
p Y26020400070 M4 0,70 B3 12 4,5 34 3,70
S Y26020500080 M5 | 080 | 70 14 8,0 49 4,65
Y26020600100 M8 | 1,00 80 16 8,0 49 5,55
Y26020800125 M8 | 1,25 20 18 8,0 6.2 7,45
Y26021000150 MI10 | 1,50 | 100 20 10,0 | 8.0 9,35
Acciainon | Acciai non Acciai

legati a basso| legafi boni- | Acciaiper | Acciai | inossidabili |~ Acciai Ghisa,
tenore ficati utensil i | fereticie | inossidabili | ap: i
dicarbonio altamente tompall | i | ausientcr | Chisa dulie
Steel legati Hardened Castiron,

i i iali i Leghe
Ghisa Leghe di Leghe  Materialinon | Leghe di oS
soldade | alumnio | diame | faros | tano ’esc'gfl%'r‘é' d

Steel | non-alloyed, Stainless | Stainless i Spheroidal | Alluminium | Copper | Non-ferrous | Titanium et
r;g{‘llglell og' hgﬂgﬁrﬁgg& r;ll'gglg“sé;:b Seels gegl,lerrhiﬁ_ steglc,gresetleni- ngﬂ:loen graphiteiron | alloys alloys material alloys Heatarlfgylstlng
st steel

steel, marter
eel ~40HRC |" sitc steel
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HB < 250
R < 850 N/mm2

emulsione / olio

HB < 250
R < 850 N/mm2

olio

R < 400 N/mm2

Alluminio

emulsione

Vc n VF Vc n VF Vc n VF
10xd | min 100% 10xd | min 100% 10xd | min 100%
M3 3 |050| 30 |3185|1593,00| 15 |1592 | 796,00 | 35 | 3715 |1858,00
M4 4 10,70 30 |2389|1687200| 15 | 1194 | 83600 | 35 |2787|1951,00
M5 5 |080| 30 | 1911 |1529,00| 15 | 955 | 764,00 | 35 |2229|1783,00
MB [S] 1,00 | 30 [1592 159200 15 | 7896 | 786,00 | 35 | 1858 (1858,00
IS 8 1,25 | 30 | 1184 (149300, 15 | BY7 | 74800 | 35 1393 174100
M10| 10 [1,60 | 30 | 955 [143300| 15 | 478 | 717700 | 35 | 1115 |1673,00

Il ! parametri sopra riportati si devono intfendere validi per profondita di
filetto nella misura di 1,0 x D. Per profonditd diverse da questa, applicare

le seguenti riduzioni percentuali:

per profonditd di 1,5 x D ridurre la velocitd di taglio (Vc) del 20%
per profonditd di 2,0 x D ridurre la velocitd di taglio (Vc) del 40%.

BNm The cutting parameters indicated above are valid for 1.0xD thread

depth. For different dephts, the following percentage reductions should

be applied:

for 1.5 x D depth, reduce cutting speed (Vc) by 20%
for 2.0 x D depth, reduce cutting speed (Vc) by 40%.

ERBE BRI AEL, O x DI AL AT IIREUR L . X HIXAA

[E IR, N R #0460 7 40 B -
X1, 5 x DIIRBEARYIHIEEE (Ve) [1720%
XF2,0 x DIRIRBEARYIHIEEE (Ve) [1140%.

no>-
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DIN371

P
2-3xP

Form C

XSPRINT

Preforo
Prehole
2; Y26030300050 M3 | 050 | 56 11 35 | 27 2,80
= Y26030400070 M4 0,70 683 12 4.5 34 370
S Y26030500080 M5 | 080 | 70 14 8.0 49 4,65
Y26030600100 MB 1,00 80 18 6,0 4.9 5,55
Y26030800125 M8 1,25 90 18 8,0 6,2 7,45
Y26031000150 M10 1,850 100 20 10,0 8,0 ShE5
letciiai l;lon IAcci{;ibnon . . Ac,céaib,r .
legati abasso| legati boni- | Acciaiper |  Acciai | inossidabili | Accial | ghisa . . . e
tenore ficat utensil ferreticie | inossidabili | i Ghisa Leghe di Leghe | Materialinon | Leghe di st
di carbonio Slt || altlamelnljlte tompall | i | Ausentai |Chisadultie| il | almmo | dirme | feros fno resclgfl%rrlél d
e legati ;
Steel | non-alloyed, d H%,’,%%T;’ d Stainless | Stainless Cgﬁtc'ﬁffe"' Spheroidal | Aluminium |~ Conper | Nonertous | THanum et i
non-alloyed, | hardening & | Tools steel steel, ferriic |steel, austeni-| - acyyer | Qraphiteiron | alloys alloys material alloys al 9
low carbon | quenching | high alloyed steel, marten-| tic steel 4
steel steel ~40HRC | sitic steel
282 0|0 O O O
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HB < 180

R < 500 N/mm2

emulsione / olio

HB < 250
R < 850 N/mm2

emulsione / olio

Vc n Vf Vc n VF
10xd rmin-1 100% 10xd rmin-1 100%
M3 3 0,50 35 3715 1858,00 30 3185 1583,00
M4 4 10,70 35 2787 1951,00 30 2389 1672,00
M5 5 10,80 35 2229 1783,00 30 1911 1529,00
MB 6 1,00 35 1858 1858,00 30 1592 1582,00
IS 8 1,25 35 1393 1741,00 30 1194 1483,00
M10| 10 (1,50 35 1115 1873,00 30 92955 1433,00

Il ! parametri sopra riportati si devono intfendere validi per profondita di
filetto nella misura di 1,0 x D. Per profonditda diverse da questa, applicare

le seguenti riduzioni percentuali:
per profonditd di 1,5 x D ridurre la velocitd di taglio (Vc) del 20%
per profonditd di 2,0 x D ridurre la velocitd di taglio (Vc) del 40%.

ZIN|

be applied:

for 1.5 x D depth, reduce cutting speed (Vc) by 20%
for 2.0 x D depth, reduce cutting speed (Vc) by 40%.

ERBH B OGAEL, 0 x DI AL AT R IIREUR L . 0 HIXAA

[ PRV EE , N R B 4 ak v 40 B -
X1, 5 x DIIRBEAR DI HIEEE (Ve) [1720%
XF2,0 x DIIRBERARYIHIEEE (Ve) [1740%.

BSpz The cufting parameters indicated above are valid for 1.0xD thread
depth. For different dephts, the following percentage reductions should

no>-
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dI i — : vy DIN371
EasE
Otk

2-3xP

Form C

Preforo
Prehole
2; Y26040300050 M3 | 050 | 56 11 35 | 27 2,80
P Y26040400070 M4 0,70 EE 12 4.5 EjAl 3,70
S V26040500080 M5 | 080 | 70 14 8,0 49 4,65
Y26040600100 MB 1,00 80 16 6.0 4.9 5,55
Y26040800125 M8 1,25 90 18 8.0 8.2 7,45
Y26041000150 M10 | 1,50 100 20 10,0 8,0 SEE
Acciainon | Acciai non Acciai

legati a basso| legafi boni- | Acciaiper | Acciai | inossidabili |~ Acciai Ghisa,
tenore ficati utensil i | fereticie | inossidabili | ap: i
dicarbonio altamente tompall | i | ausientcr | Chisa dulie
Steel legati Hardened Castiron,

i i iali i Leghe
Ghisa Leghe di Leghe  Materialinon | Leghe di oS
sociae | algmno | dAme | ros | iAo ’esc'gtl%'r‘é' d

Steel | non-alloyed, Stainless | Stainless i Spheroidal | Alluminium | Copper | Non-ferrous | Titanium et
non-alloyed, harden(i}%g& Toolssteel | >0 siegl, ferlc ste?J, a{]stleni- ngcit:'oen graphite ron | alloys al o‘})ls material | alloys Heatarlfgylstlng
n-| -t stee

low carbon | quenching | high alloyed steel, marte
e | e | " orRe M Siosee
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W =

Rame puro HB < 100
R < 350 N/mm2

emulsione / olio

Titanio puro HB < 200
R < 700 N/mm2

emulsione / olio

Leghe Titanio < 270
R < 800 N/mm2

emulsione / olio

Vc n VF Vc n VF Vc n VF
10 xd min-1 100% 10 xd min-1 100% 10 xd min-1 100%
M3 E) 0,50 30 |3185|1593,00| 20 |2123 |106200| 15 |1592 | 796,00
M4a 4 0,70| 30 |2389|1672,00| 20 |1592 111400 | 15 1194 | 836,00
M5 5 0,80 30 | 1911 |1528,00| 20 |1274 |101800| 15 955 | 764,00
MB S} 1,00 | 30 |[1592 |1682,00| =20 |1062 |1062,00| 15 796 | 786,00
M8 8 1,25 | 30 |1194 (148300 20 | 796 | 898500 | 15 597 | 746,00
M10| 10 1,850 | 30 955 |1433,00| 20 837 | 956,00 15 478 | 717,00
Il ! parametri sopra riportati si devono intfendere validi per profondita di

BN

ERBH B OGAEL, 0 x DI AL AT R IIREUR L . 0 HIXAA

filetto nella misura di 1,0 x D. Per profonditda diverse da questa, applicare
le seguenti riduzioni percentuali:

per profonditd di 1,5 x D ridurre la velocitd di taglio (Vc) del 20%
per profonditd di 2,0 x D ridurre la velocitd di taglio (Vc) del 40%.

be applied:

for 1.5 x D depth, reduce cutting speed (Vc) by 20%
for 2.0 x D depth, reduce cutting speed (Vc) by 40%.

() AR, N HTTR B04e 0 1  Le -

X1, 5 x DIIRBEAR DI HIEEE (Ve) [1720%

XF2,0 x DIIRBERARYIHIEEE (Ve) [1740%.

7 The cutting parameters indicated above are valid for 1.0xD thread
depth. For different dephts, the following percentage reductions should

no>-
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Page

N @

O)3) oin 212 Qﬂm‘] =288
7o

05 onaz *NE 292

Gli alesatori in metallo duro Yonnex, vengono impiegati per la finitura dei
fori garantendo tolleranze dimensionali e finiture superficiali nell’ordine del
um, il suo utilizzo incrementa la produttivita del 20%.

Yonnex carbide reamers are used for finishing holes guaranteeing dimen-
sional tolerances and surface finishing in terms of um. Using these reamers
means increasing productivity by 20%.

Yonnex A 5t 184U /), FITRBG LIRS I T, i fR o 2 RSP Mk
TG FERT A miRRAE, A e IN T 20%0 A2 4

namg>mau
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800
| ——,

L \
P A 2<~<6 +0.00/+0.004 ¢ = | ‘—%
3 se-<t2 000s000s| DIN 212-B DIN 212-D
<@ 3,75 >3 3,75
- L’“"U ) | o Eln'ﬂﬁ
CODE 2D L "1 d
Y8000200 2,0 49 11 2,0
E Y8000210 2,1 49 11 2,1
A v8000220 2.2 53 12 2,2
hEA Y8000230 2,3 =3 12 2,3
R Y8000240 24 57 14 24
S Y8000250 25 57 14 25
Y8000260 2,6 57 14 2,6
Y8000270 2,7 61 15 2,7
Y8000280 2.8 S)| 15 2,8
Y8000290 22 51 15 28
Y8000300 3,0 51 15 30
Y8000310 S 65 16 S
Y8000320 32 B85 16 32
Y8000330 S B85 16 Se
Y8000340 34 70 18 34
Y8000350 SIS 70 18 35
Y8000360 3.6 70 18 36
Y8000370 3,7 70 18 S}, 7
Y8000380 38 75 19 4,0
YS8000390 SIS 75 12 4,0
Y8000400 4,0 75 19 4,0
Y8000410 a1 75 12 4,0

=288
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Y8000420 4,2 75 19 4,0
Y8000430 4,3 80 21 4,5
Y8000440 4,4 80 21 4.5
Y8000450 4.5 80 21 4,5
Y8000460 4,6 80 21 4.5
Y8000470 4,7 80 21 4.5
Y8000480 4.8 86 23 5,0
Y8000490 4.9 86 =28 5,0
Y8000500 5,0 86 23 5,0
Y8000510 5.1 86 =28 5,0
Y8000520 5,2 86 23 5,0
Y8000530 S 86 =28 5,0
Y8000540 5,4 93 26 5,6
Y8000550 SiS =S 26 5,6
Y8000560 5,6 SIG] 26 5,6
Y8000570 5,7 S8 26 5,6
Y8000580 5,8 o3 26 5,6
Y8000520 5,9 93 26 5,6
Y8000600 6,0 93 26 5,6
Y8000610 6.1 101 28 (SHE]
Y8000620 8.2 101 28 8.3
YS000630 [SHE] 101 28 8.3
Y8000640 6,4 101 28 8,3
YS000650 8,5 101 28 8.3
YS000660 8.6 101 28 SRE]
Y8000670 8,7 101 28 S
YS000680 8,8 108 31 7

Y8000690 8,9 109 Sl 7

Y8000700 7,0 109 31 71

Y8000710 7 109 Sl 7

Y8000720 7.2 109 31 7

Y8000730 7.3 109 31 71

Y8000740 7.4 109 31 7

289
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Y8000750 7.5 109 31 71
Y8000760 7.6 117 33 8,0
Y8000770 7.7 117 33 8,0
YS8000780 7.8 117 33 8,0
Y8000790 7.9 117 33 8,0
Y8000800 8,0 117 SIE 8,0
YS8000810 8,1 117 33 8,0
Y8000820 8,2 117 SIE 8,0
Y8000830 8,3 117 33 8,0
Y8000840 8,4 117 SIE 8,0
Y8000850 8,5 117 33 8,0
Y8000860 8,6 125 S5 9,0
Y8000870 8,7 125 36 9,0
Y8000880 8,8 125 36 9,0
Y8000890 8,9 125 36 9,0
Y8000900 9,0 125 36 9,0
YS8000910 91 125 36 9,0
Y8000920 Si= 125 36 9,0
Y8000930 9,3 125 36 9,0
Y8000940 9.4 125 36 9,0
Y8000950 9,5 125 36 9,0
YS8000960 SYE 183 38 10,0
Y8000970 9,7 133 38 10,0
Y8000980 SS 1S3 38 10,0
Y8000990 9,9 133 38 10,0
Y8001000 10,0 1E3] 38 10,0
Y8001010 10,1 133 38 10,0
Y8001020 10,2 {[SE SIS 10,0
Y8001030 10,3 133 38 10,0
Y8001040 10,4 153 S 10,0
Y8001050 10,5 133 38 10,0
YS001060 10,6 133 38 10,0
Y8001070 10,7 142 a1 10,0
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CODE oD L 1 d
Y8001080 10,8 142 41 10,0
Y8001090 10,9 142 41 10,0
Y8001100 11,0 142 41 10,0
Y8001150 11,5 142 41 10,0
Y8001200 12,0 151 44 10,0

namg>»mao
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W i = EEE)
| C—— .

L )
‘ ; = [ [ =
A ~
A €5 Smons| DN 2128 DN 2120
o <@ 375 > 3,75

259 % AN (- -
2 BEE

CODE 2D L 1 d
Y800020" 2,01 - 2,03 49 11 =D
R vsooo2s: 2,51 - 2,53 57 14 =D
E Y800030° 3,01 - 3,03 51 15 =D
o veoooss: 351 - 353 70 18 -oD
R Y800040* 4,01 - 4,03 75 19 4,0
= Y800045* 4,51 - 4,53 80 21 4.5
YS00050° 501 - 5,03 86 23 5,0
Y800055* 5511558 S|3 26 56
YS800060 6,01 - 6,03 101 28 6.3
Y800065* 6,51 - 6,53 101 28 S5
Y800070° 7,01 - 7,03 109 31 7.1
Y800075" 7,51 - 7,53 109 Sl 7
Y800080* 8,01 - 8,03 117 33 8,0
Y800085" 8,51 - 8,53 125 36 Sl
Y800090* 9,01 - 9,03 125 36 9,0
Y800095" 9,51 - 8,63 133 38 10,0
Y800100* 10,01 - 10,03 133 38 10,0
Y800105* 10,51 - 10,53 133 38 10,0
Y800110° 11,01 - 11,03 142 a1 10,0
Y800115* 11,51 - 11,53 142 a1 10,0
Y800120° 12,01 - 12,03 151 44 10,0
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VALORI INDICATIVI PER ALESATURA CON ALESATORI IN METALLO DURO

INDICATIVE VALUES FOR REAMING WITH CARBIDE REAMERS

Velocita Avanz. llo llo )
TIPO MATERIALE di taglio mm/giro minimo minimo minimo
mt/min. n. <@6 <210 <016
Stot st ow ool 14-18  |B 01-02 | 01-02 | 02-03
g?ec:inr:gnl:?eag, ?\Z?gi:r::g&quenching steel 10-14 5 0,1-0,2 0,1-02 0,2-03
o 10-14 | 01-0.2 01-0.2 02-03
Snos soet ot ol maranatc st 6-10 [EE 01-02 | 01-02 | 02-03
Sanse s ettt sl 6-10 [eb| 01-02 | 01-02 | 02-03
U - 25-30 | o 01-02 01-02 02-03
. 15-20 |4 0,1-0,2 02 03
P 20-30 | ¢ 01-02 02 02
e 25-30 | 01-02 02 02-03
Nt non s, 15-20 | 01-02 | 01-02 | 02-03
T 6-10 [ 01-02 02 02
RS 6-10 5 01-02 02 02

Avanzamenti mm/giro degli alesatori con i seguenti diametri
Feed mm/rev. of following reamers diameter

@2 a4 a6 78 @10 @12
0,020 0,040 0,050 0,060 0,080 0,090
0,025 0,050 0,060 0,080 0,090 0,100
0,030 0,060 0,080 0,100 0,120 0,140
0,040 0,080 0,100 0,120 0,160 0,180
0,050 0,100 0,120 0,160 0,200 0,220
0,060 0,120 0,160 0,200 0,250 0,280
0,080 0,160 0,200 0,250 0,310 0,340
0,100 0,200 0,250 0,320 0,400 0,440

namg»ma
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CARATTERISTICHE Y1200 / FEATURES / }§ il

l] Tagliente a doppia esse studiato per prestazioni di taglio
superiori.
Grazie alla particolare geometria del tagliente & possibile
coniugare taglienza e robustezza.

%Wave type cutting edge for superior drilling performance.

The wave edge design achieves sharp peripheral edge
cutting performance with a strong initial cutting point near
the centre.

[~ | SHLFR DI 73 TN T i BN 1, SRR e Y 73
AR R AT ElI S RN D

[l Guida a doppio margine per fori di maggiore precisione
Il particolare design a doppio bordo conferisce al foro una mag-
giore precisione e migliora la finitura superficiale rispetto ad una
punta convenzionale.

EiNpz Double margin guide for higher accuracy holes.
=N The double margin type flute design provides stability and higher
accuracy holes.

Iy AL TS
L 0 G2 TR 15 DL S H 7 B0 T3 5 9L O
PRI

O0ON=<

SEZIONE DEL VANO DI SCARICO / CROSS SECTIONAL SHAPE
OF THE CHIP DISCHARGE OPENING / 1% i JEHk

[. Eccellente scarico del fruciolo
La speciale geometria alla sommitd della scanalatura con-
sente un controllo del fruciolo superiore.

BNz Excellent chip discharge
=ZN The special geometry of the top of the flute allows for superior
chip control.

PR AIIE R
AE TR IR A JLART T AR M m AR G sl i U

Large R part
Small R part
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TOOL LIFE l] Lunga durata dell'utensile

025k La speciale geometria del tagliente e I'avanza-
’ ta tecnologia del materiale garantiscono una
02 COMPETITOR lunga durata.
€ Long tool life
E015 The special cutting edge geometry and the
o advanced materials technology provide high
= 0IF YONNEX Y1200 durability.
0.05f IR AL i o
DIVE TJ 0 H5 5R JLART AR S 20 (R BB AR T
n n n n n K £ A
0 10 20 30 40 50 KA LA
Cutting Length m
Y1200 COMPETITOR
AR B S
:-.r. .‘]: ;." . I‘I._
-I .'I.
ey

3 o
_.‘r"'.r".-

- iy,

e e
Sl i,

PRESTAZIONI DI TAGLIO / CUTTING PERFORMANCE /
DI LAt RE

O0ON=<

® Y1200
©® COMPETITOR

w
o
1

N
o
T

PY PY CUTTING CONDITIONS
Work piece: DIN C45
® © Drill Diameter: @8mm
(] Hole depth: 40mm (through hole)
Cutting speed: 130m/min

0 L L L ! Feed: 0.1-0.3mm/rev
0,1 0,2 0,3 0,4
Coolant

Fr mm/rev

ROUNDNESS (um)
>
T
°

l] Elevata precisione nella rotondita del foro.

High accuracy in hole roundness.

[~ | (5L L PR A

295



CLTEEE = 1200

8,07
8,06 Y1200
COMPETITOR

805 I
8,04 -\/
CUTTING CONDITIONS

8.03 I Work piece: DIN C45
8,02 - ——~——— Drill Diameter: @8mm
8.01 Hole depth: 40mm (through hole)

ACTUAL HOLE DIAMETER (mm)

Cutting speed: 125m/min
Feed: 0.20mm/rev

1 1 PR PR PR 1 Coolant
1 10 20 30 40 50 60 70 80 90

CUTTING LENGHT (m)

8,00 -

[l Diametro reale del foro.
La speciale geometria del tagliente e la tecnologia del materiale garantiscono dimensioni
dei fori di alta precisione.

Actual hole diameter.
The special cutting edge geometry and the material technology ensures accurate hole sizes.

=] AL S AR
YIHI 7D B 5 L AT TR AR SO GRAIE T B L ELAR AR 1 o

30
25
20

DEPTH OF HOLE (L/D)

10

O0ON=<

I ——

I ——

I ——
...

I ——

I E———

STOCK SIZE (mm)

l] Ampia scelta di punte
% A wide selection of drills

Bl e
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=0 sx0 &9
210 1oxo £9°
BB sxo B9
I==0) 20x0 B9
=225 25x0 9
12‘—3 @ 30xD %‘)%
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(r—

p 3~<6 001010002
6<~<10 0010:0005] DIN 8537
<7 10¢~ <12 000510013

\

S 5 324
Sx ha \\ % : XSPRINT
z2 || type i/

Y1205110300 3,00 [S) 66 28
Y1205110320 3,20 6 66 28
Y1205110330 3,30 [S) 66 28
Y1205110350 S50 6 86 28
Y1205110380 3,80 [S] 74 36
Y1205110400 4,00 6 74 85
Y1205110410 410 [S) 74 36
Y1205110420 4,20 (S) 74 S5
Y1205110430 4,30 [S) 74 36

Y Y1205110450 4,50 & 74 S5

é Y1205110460 4,60 (S] 74 368

0 Y1205110480 4,80 8 82 44

= Y1205110500 5,00 [S) 82 44
Y1205110510 5,10 (S) 82 44
Y1205110520 5,20 [S) 82 44
Y1205110530 5,380 (S) 82 44
Y1205110550 5,50 [S) 82 44
Y1205110560 5,680 (S) 82 44
Y1205110580 5,80 [S) 82 44
Y1205110520 5,90 6 82 44
Y1205110600 6,00 [S) 82 44
Y1205110630 8,30 8 91 S
Ieé%?;tgs"so lég%‘c?;bt?%? Aecaper ol i?@%%gi@" s | 5% | Gy Leghedi | Leghe |Materiainon| Leghedi | .-edhe
di carbonio el alt[aeggt?te H:r::!zr:eld m:rt.eTsitici asust.e‘nitici Gg::ti‘;:"e szehroidzlel Az;llun?ir?io iirame Nle:rosi T1: n.io res(l:gtlgr[lgal
o S g R B B ) B R g
steel steel ~40HRC | sitic steel
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Y1205110650 8,50 8 91 53
Y1205110680 6,80 8 Sl S5
Y1205110700 7,00 8 91 53
Y1205110720 7,20 8 Siil S5
Y1205110750 7,50 8 91 53
Y1205110780 7,80 8 91 S5
Y1205110800 8,00 8 91 53
Y1205110820 8,20 10 103 (SK
Y1205110850 8,50 10 103 681
Y1205110870 8,70 10 103 651
Y1205110880 8,80 10 103 651
Y1205110900 9,00 10 103 651
Y1205110920 9,20 10 103 651
Y1205110950 9,50 10 103 651
Y1205110980 9,80 10 103 51
Y1205110990 9,90 10 103 61
Y1205111000 10,00 10 103 (Sil
Y1205111020 10,20 12 118 71
Y1205111030 10,30 12 118 71
Y1205111050 10,50 12 118 71
Y1205111060 10,80 12 118 71
Y1205111080 10,80 12 118 71
Y120511100 11,00 12 118 71
Y120511120 11,20 12 118 71
Y120511150 11,50 12 118 71
Y120511180 11,80 12 118 71
Y1205111200 12,00 12 118 71
Ieégttzirg;l%.snso lég%‘j;bt?%? ety i, i?@%%%gi@i ot | G2 | s Leghedi | Leghe |Materialinon| Leghedi | . bedhe
dicarbonio el altlaeggt?te Hardz:ield martensitici aust.enitici Gg::t ?::‘Yle szehroid:Iel Aelilllun.ﬂr.ﬂo iirame ) Ie-r'ro:;us T:: :r:iL?m rescxgtlgr[lg .a\
o | = e o B ) S || T g
| “seel | ' steel ~40HRC_|” sitc steel
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300

: O
L 12
L
P o
e et oo Iﬁfﬁﬂé
L\ A sl #'324 XSPRINT
Zo hé Y type -~ 40/
[=]=] d L 12
Y1210110300 3,00 [S] 90 40
Y1210110330 SE0 B8 90 a47
Y1210110350 3,50 [S] 90 a7
Y1210110400 4,00 6 S0 53
Y1210110420 4,20 [S] 100 80
Y1210110450 4,50 6 100 80
Y121010500 5,00 [S] 100 B84
Y1210110550 5,50 S} 115 73
Y1210110600 8,00 S 115 79
Y1210110650 6,50 8 130 86
Y1210110680 6,80 8 130 o2
Y1210110700 7,00 8 130 o2
Y1210110750 7,850 8 140 99
Y1210110800 8,00 8 140 103
Y121010850 8,50 10 1680 112
Y121010900 9,00 10 180 118
Y121010950 9,50 10 180 126
Y1210111000 10,00 10 180 132
Y1210111050 10,80 12 200 139
Y121011100 11,00 12 200 145
Y121011150 11,850 12 200 147
Y1210111200 12,00 12 200 149
et gy | Aodaper | Acia | osolanl | Aot | o | , y | e
ok | 8| i | | I G oS B8, L) S ) R | B
e o | | ST DE B MR S\ RER| TR g
| steel | steel ~40HRC | sitic steel
O O O O OO0 0O O




— =[5 W =

()
dr 10 =
L 12
L
D, -5 000m2 O]
LU 7~<10 0:0.015
<« -2 010018 o]

XSPRINT

d

Y1215110300 3,00 [S] 100 55
Y1215110350 3,50 6 100 B84
Y1215110400 4,00 [S] 110 73
Y1215110450 4,50 S 125 82
Y1215110500 5,00 [S) 140 91
Y1215110550 5,50 (S) 140 100
Y1215110600 8,00 [S] 1680 109
Y1215110700 7,00 8 1680 127
Y1215110800 8,00 8 185 145
Y1215110900 8,00 10 207 1683 Y
Y1215111000 10,00 10 226 182 é
Y1215111100 11,00 12 249 200 (1 )
Y1215111200 12,00 12 267 218 .
Ielg‘a(:tzing;tgsnso lég%ﬁ%%? A&Cglisﬁ?r ol i?g}r%%%giirg" inoggicgbili Ghisa | Grisa | Leghedi | Leghe |Meteriainon| Leghedi I,etghq
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Y1220110300 3,00 [S] 110 70
Y1220110350 S50 (S) 125 82
Y1220110400 4,00 [S] 140 93
Y1220110450 4,50 6 140 103
Y1220110500 5,00 [S) 1680 1168
Y1220110550 5,50 8 180 128
Y1220110600 6,00 [S) 180 139
Y1220110700 7,00 8 202 162
Y1220110800 8,00 8 225 185

Y Y1220110900 9,00 10 252 208

é Y1220111000 10,00 10 276 232

(]

()
Ieé%?;lgsnso léa%:ﬂﬂ?%? A&Cé?lis%ier ol irllg}r\rs%%t%iibe“i inoggféibili Ghisa | Grisa | Leghedi | Leghe |Meteriainon| Leghedi I,etghq
di carbonio el altgggl?te '::?;Zr:; mart‘ensitici aust.enitici Gg'::t ‘ijr‘;:"e sferoid‘ale aIIunl1ir.1io dirame | ferosi fi rfio resc|2|grr1é| d
nonillﬁeI d, ngdglr%% Tools steel Steels ?ge?}"}g?%ﬁ Ste%tglh;i?ni- ng{:itﬁloen' g?agr(lei{gki:gln A"léwlsum %?o‘})lgr N?Trllé{%rrgglus Tgﬁg;,usm Heat;rlfgyisting

low carbon | quenching | high alloyed steel, marte
Sodl | st | " I A0HRC. | s see

302 O 0|0 O O | O




— =53

dl

CLTETT =

o |2

D

"‘_

AUE 3~ 010012
T<~<10 040015

d
Y1225110300 3,00 [S] 125 85
Y1225110350 3,50 8 140 S5
Y1225110400 4,00 [S) 1680 113
Y1225110450 4,50 B 1680 124
Y1225110500 5,00 [S) 180 141
Y1225110550 5,50 (S} 180 155
Y1225110600 6,00 [S) 215 1689
Y1225110700 7,00 8 237 197
Y1225110800 8,00 8 265 225
Y1225110900 9,00 10 297 253
Y1225111000 10,00 10 326 282
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Y1230110300 3,00 [S) 140 100
Y1230110350 3,50 (S) 160 117
Y1230110400 4,00 [S) 180 133
Y1230110450 4,50 5 180 144
Y1230110500 5,00 [S) 215 166
Y1230110550 5,50 (S) 215 17
Y1230110600 6,00 [S) 240 199
Y1230110700 7,00 8 272 232
Y1230110800 8,00 8 305 265
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Ve = Velocita di taglio m/min.

rpm= numero di giri giri/min.

Fn = Avanzamento giro mm

D = Diametro utensile mm.

I =Lunghezza pezzo mm.

s = Distanza di stacco mm.

L =corsalavoro mm.

a =distanza di attacco mm.

= Velocita di avanzamento misurata
sull’asse dell’utensile mm/min

Dw = Diametro del pezzo da lavorare mm

\"/

f

Ve = Schnittgeschwindigkeit m/min.

rpm = Drehzahl U/min.

Fn =Vorschubgeschwindigkeit -

Umbdrehungen mm

= Schneidendurchmesser mm.

= Werkstucklange mm.

= Abschaltstrecke mm.

= Gesamtlange des Tischvorschubs mm.

= Anfahrstrecke mm.

V,  =Vorschubgeschwindigkeit auf der
Frésermittelpunktsbahn mm/min

Dw = Werkstlickdurchmesser mm

o0 —g

=z

Ve = Cutting speed m/min.

rpm = Revolutions per minute rev/min.

Fn = Feed revolution mm

D = Cutting diameter mm.

I = Workpiece length mm.

s = Distance disconnection mm.

L  =Total machining feed length mm.

a = Distance connection mm.

V, =Feed based on the movement of
the cutter axis mm/min

Dw =Working diameter mm

B

Ve = IHIEE m/min.
rpm = & BidEEE min.

= HLEs S B mm/min.
= PIHI % mm.

= LK% mm.
VIWTEE 25 mm.

SN RS K mm.,
FEFEIE B mm.,
JIE R RE )4 & mm/min
T EHZ mm

om

|

s
L
a
Vf

Dw
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Formule pratiche / Formula / Formeln / 243

VELOCITADI TAGLIO

1
'
i
'
. r
i
1
'

NUMERO DI GIRI

Ve = T X rpm x D = m/min. P-m. = Ve x 1000 = gir‘i/min
1000 T xD
Ex
D =8mm
Ve = 300 m/min
rpm = 12000 min ™
30000
T T T ! ! ! ! ! ! ! !
28000 IZJB/ o6 /. @8 ,Z’IOQ
26000 g1z,
24000 /
22000
20000 16 4
18000 / J/
18000 e ‘@ 20 |
14000 / / - L]
10000 —
/
8000 / e
8000 / o
4000 2%
2000 / Zzd
@)
100 200 300 400 500 600 700 800 900
AVANZAMENTO ' AVANZAMENTO PER GIRO
: =
F = rpm. x Fz x Z = mm/min. i Fz = rpm X Z = [l
TEMPO DITAGLIO
L =1+[2xD] + a +s = mm
tc = L x B0 = sec

onz-
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Pressione ottimale per il lubrificante nell’utilizzo delle

punte in foratura in rapporto al diametro

Optimal pressure for the lubricant in the use of the

bar

100

drills bits in relation to the diameter

90

80

excellent

70

60
50

buono
good

40

30
25

20
15
10

N
/AN

scarso

5

nsu

1

iciente
iciont

O 34567 89101112131415161718 19202122

Punte / Drills 3/D - 5/D - 10/D - 15/D

20/D - 25/D - 30/D
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MATERIALI Ve Fz Fz Fz Fz Fz Fz Fz Fz Fz | Utensile
MATERIAL m/min. @4 76 @8 @10 @12 @14 @16 @18 @20 Tool

Acciai fino a 700N/mm?- Steel < 700 Nimm?
Too 91 T-2C5-8SHNPU2S- BWNCISG- | 607140 | 0,15 | 0.20 | 0.25 | 0.30 | 0.35 | 0.40 | 0.45 | 0.50 | 055 | V1o
AIS| : 1035-2012-1212-1010-5115
Acciai da 700 a 900N/mm?- Steel 700- 900N/
m
Tio: SVCROUN3BHnSv3asv- | 601100 | 0.10 | 0.15 | 0.20 | 025 | 0.30 | 0.35 | 040 | 045 | 0.50 | V1o
3INICr14V-34CraV
AlSI : 1045-1060-1146-3310-3415-9314-5132
Auigi da 900 a 1200N/mm2 - Steel 900-1200N/
mmi
To NNSAVIBNGOVEONMO- | 40/80 | 0.08 | 0.12 | 0.16 | 020 | 0.24 | 0.28 | 0.32 | 036 | 0.40 | V1o
42CModV-50Crv4V
AISI: 5140-4140-4142-4340-9840-6145-6150
A%(i)%i Ns/u;:‘refriori 1200 N/mm? - Steel -
>
Tipo:6[?1SiMn5-55N\CrMoVBV—SBCrV4 20/60 | 0.05 | 0.08 | 0.11 [ 0.14 [ 0.17 | 0.20 | 0.23 | 0.26 | 0.29 | yy0s
AISI : 9260-P600-300M
Agglgmbuona lavorabilta - Stainless steel _—
%po:XBC"[%H3_X100”3_)(200”3_)(4%”3 15/40 | 0.04 | 0.06 | 0.08 | 0.10 | 0.12 | 0.14 | 0.16 | 0.18 | 0.20 | 405
AISI: 301-316-317
/;orc;a\IngﬂxdifﬂdleIavorabilita-Stainlesssteel -
Tiapo‘?")’q'(')‘ngismg_meang_s_ 10/30 | 0.03 | 0.05 | 0.07 | 0.09 | 0.11 | 0.13 | 0.15 | 0.17 | 0.19 | 105
X5IrNi18-9
Ghisa Grigia bassa durezza - Gray Iron low Y100
hardness 1001180 | 0.08 | 0.15 | 0.22 | 0.29 | 0.36 | 043 | 0.50 | 0.57 | 0.64 | yos
Tipo : GG10-GG15-GG20
Ghisa malleabile media durezza - Malleable Y100
Caston 70120 | 0.06 | 0.12 | 0.18 | 0.24 | 0.30 | 0.36 | 0.42 | 048 | 0.54 | 10
Tipo : GG25-GG30-GG35-GGA40
Ghisa nodulare alta durezza - Nodular Y100
Cast o 40/80 | 0.04 | 0.08 | 0.12 | 0.16 | 0.20 | 0.24 | 0.28 | 0.32 | 0.36 | yyq5
Tipo : GS400-GS500
Ghisa di difficile lavorabilita - Cast Iron hard Y100
working 20/60 | 0.03 | 0.06 [ 0.09 [ 0.12 [ 0.15 [ 0.18 | 0.21 | 0.24 | 0.27 | yy0s
Tipo : GS600
Alluminio con Si <15% - Aluminium Si < 15%
Tipo : AMgSIPb-ANgSit-AMg3-AISIEMg- 80/300 | 0.20 | 025 | 0.3 [ 0.35 | 0.40 | 0.45 | 0.50 | 0.55 | 0.60 | Y100
ASI6Cu4-G-AISi12
Aluminio con 8i>15% - Aluminium Si> 1% Y100
Tipo : AMgSPb-AMgSiT-AIMg3-AISEMg- 60/180 | 0.10 | 0.15 | 0.20 [ 0.25 | 0.30 | 0.35 | 0.40 | 0.45 | 0.50 | yy0s
AISi6Cu4-G-AISi12
Ottone / Zinco - Brass / Zinc Y100
Tipo: CuZn39P02-CuZrd0Pb2-Cuznd6Pbt- | 80/160 | 0.06 | 0.12 | 0.18 | 0.24 | 0.30 | 0.36 | 0.42 | 048 | 0.54 | y o
0T52-0T58-GDZnA14
Bronzo Cupro / Nickel - Bronze / Nickel Y100
Tipo: CuSnB(SnBz6)-G-Cusni0zn(Rgt0}G- | 60/100 | 0.13 | 0.18 | 0.23 | 0.28 | 0.33 | 0.38 | 0.43 | 048 | 0.52 | yy0s
CuSn7ZnPb(Rg7)
Titanio Ti/6AI/4V - Titani
D 10/50 | 0.05 | 0.08 | 0.10 | 0.13 | 0.15 | 0.18 | 0.20 | 0.22 | 0.24 | Y100

onz-
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MATERIALI Ve Fz Fz Fz Fz Fz Fz Fz Fz Fz Utensile
MATERIAL m/min. @4 76 @8 @10 @12 14 @16 218 @20 Tool

Acciai fino a 700N/mm?- Steel < 700
2

NI

Tig;n:15137-2-035-98MnPb28-6Mn- 60/180 | 0.15 | 0.20 | 0.25 | 0.30 | 0.35 | 0.40 | 0.45 | 0.50 | 0.55 Y115
Cr5G-Fe37-C10

AlSI : 1035-2012-1212-1010-5115

%ﬁ} d?T;IOOaQOONImmZ-SleeI 700-
mi

Tipo: C45V-CB0UN-36MndV-38MnSi4v- | 80/120 | 0.10 | 0.15 | 0.20 | 0.25 | 0.30 | 0.35 | 0.40 | 0.45 | 0.50 | Y115
3INCr14V-34CrdV

AISI: 1045-1080-1146-3310-3415-9314-5132

%W&Q%ﬂamowmnﬁ-smel%o
mm.

Tipo: 46MnSAV-36NICrioV-36CivoaV- | 60/100 | 0.08 | 0.12 | 0.16 | 0.20 | 0.24 | 0.28 | 0.32 | 0.36 | 0.40 | Y115
420MoAV-50CHVAV

A 5140-41404142-4340-9840.6145.6150

Acciai superiori a 1200 N/mm? - Steel

s saNCivovevsacvs | 40/80 | 0.05 | 0.08 | 011 | 0.14 | 047 [ 0.20 [ 0.23 | 026 [ 0.29 | vits
AISI : 9260-P600-300M

Acciailnox buona lavorabilta - Stainless steel
iiigc%ggm3-x100r13-x200r13- 20/60 | 0.04 | 0.06 | 0.08 | 0.10 | 0.12 | 0.14 | 0.16 | 0.18 | 0.20 [ ¥its
AlSI: 301-316-317

Acciailnox difficie lavorabita - Stainless steel

hard work

Lol N 10/50 | 0.03 | 0.05 | 0.07 | 0.09 | 0.11 | 0.13 | 0.15 | 0.17 [ 0.19 | vits
X5IrNi18-9

Ghisa Grigia bassa durezza - Gray Iron 100/200 | 0.08 | 0.15 | 0.22 | 0.29 | 0.36 | 0.43 | 0.50 | 0.57 | 0.64

low hardness Y115

Tipo : GG10-GG15-GG20

Ghisa malleabile media durezza -Malle- | 70/140 | 0.06 | 0.12 | 0.18 | 0.24 | 0.30 | 0.36 | 0.42 | 0.48 | 0.54
able Cast Iron Y115

Tipo : GG25-GG30-GG35-GG40

Ghisa nodulare alta durezza - Nodular 40/100 | 0.04 | 0.08 | 0.12 | 0.16 | 0.20 | 0.24 | 0.28 | 0.32 | 0.36
Cast Iron Y115

Tipo : GS400-GS500

Ghisa di dificie lavorabilta - Cast Iron 30/80 | 0.03 [ 0.06 | 0.09 | 0.12 | 0.15 | 0.18 | 0.21 | 0.24 | 0.27
hard working Y115

Tipo : GS600

Hunoang <o Amans<tst [ 100300 | 020 | 025 [ 030 | 035 | 040 [ 045 [ 050 [ 085 [ 00 [
AISi6Cu4-G-AISi12

umoans-toi s 5% | 601200 | 010 | 015 [ 020 | 025 [ 030 [ 035 [ 040 [ 045 (050 [
AISi6Cu4-G-AISi12

onz-

Ottone / Zinco - Brass / Zinc

Tipo: CuZn39Po2-Cuznd0Pb2-Cuzn36Pbt- | 90/180 | 0.06 | 0.12 | 0.18 | 0.24 | 0.30 | 0.36 | 0.42 | 0.48 | 0.54 | Y115
OT52-0T58-GDZnA14

Bronzo Cupro / Nicke! - Bronze / Nickel

Tipo: CuSn6(SnBz6)-G-Cusnt0Zn(Rg10)G- | 80/140 | 0.13 | 0.18 | 0.23 | 0.28 | 0.33 | 0.38 | 0.43 | 0.48 | 0.52 | Y115
CuSn7ZnPb(Rg7)

312



A =

Operazioni per fresatura in discordanza del filetto
Example for thread alternate milling work

Qui sotto esponiamo la sequenza delle operazioni con fresatura in discordanza.
Here under we expose the sequence of the milling operations in discordance.

onz-

1 - Posizionamento rapido.

1 - Fast positioning.

2 - Scostamento radiale al diametro nominale del filetto - entrata ad arco tangente.

2 - Radial removal to the nominal diameter of the thread - entered to tangent arc.

3 - Avanzamento del passo con simultanea rotazione dell’utensile attorno all’asse mediano filetto.
3 - Advancement of the footstep with simultaneous rotation of the tool around the axle median
thread.

4 - Scostamento radiale al centro del foro - uscita arco tangente.

4 - Radial removal in the middle of the hole - exit by tangent arc.

5 - Fuoriuscita dal foro filettato (rapido).

5 - Escaped by the threaded hole (fast).
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Sono possibili tutte le combinazioni
All the combinations are possible

Poiche il taglio di questi utensili & destro, la direzione
della rotazione & destra. Modificando I'avanzamento
assiale sono possibili tutte le filettature sia in
concordanza che in discordanza.

Since the cut of these tools is right, the direction of
the rotation is right. Modifying the axial advancement
they are possible all the threadings both in agreement

and in discordance.

H Filettatura destra interna
Internal right threading

77
7

% / g | ,.// o
(PP NI

Foro passante Through hole Foro cieco Dead hole
Discordanza  Discordance Concordanza Agreement

 Filettatura sinistra interna
Internal left threading

onz-

Foro passante Through hole Foro cieco Dead hole
Concordanza  Agreement Discordanza  Discordance
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MATERIALI Ve Fz Fz Fz Fz Fz Fz Fz Fz
MATERIAL m/min. @6 @8 @10 @12 14 716 718 @20
e A T o G T 90200 0.035 | 0.04/| 0.045 | 0.05/| 0.06/| 0.07/ | 0.08/ | 0.09/

/0.1 012 (/0.15| 0.18 | 0.21 | 0.25 | 0.28 | 0.35

0.03/| 0.035|0.04/ | 0.045 | 0.05 | 0.06/|0.07/|0.08/
0.09 | /0.1 | 013 [/0.15| /0.18 | 0.21 | 0.25 | 0.30

Acciai da 700 a 900N/mm?2- Steel 700- 900N/mm? | 80/160

Acciai da 900 a 1200N/mm2- Steel 900-1200N/ 60/120 0.025 | 0.03/| 0.035 | 0.04 /| 0.045 | 0.05/| 0.055 | 0.06 /

mm? /0.08 | 0.09 | /011 | 0.13 [/0.16 | 0.19 |/0.22 | 0.25
Acciai superiori a 1200 N/mm2 - Steel >1200N/ 401100 0.02/]0.025 | 0.03/ | 0.035 | 0.04/ | 0.045 | 0.05/ | 0.055
mm? 0.07 |/0.08| 0.1 [/012| 0.15 |/0.18 | 0.21 |/0.23
Acciailnox buona lavorabiita - Stainless steel good 25/80 0.025 | 0.03/| 0.035 | 0.04/ | 0.045 | 0.05/ | 0.055 | 0.06 /
working /0.08| 0.09 | /011 | 013 [/0.16 | 0.19 |/0.22 | 0.25
AcdiaiInox difficie lavorabilta - Stainless steel hard 20/65 0.02/]0.025 | 0.03/ | 0.035 | 0.04/| 0.045 | 0.05 | 0.055
working 0.07 |/0.08| 0.1 [/012| 0.15 |/0.18 | /0.21 | /0.23
Ghisa Grigia bassa durezza - Gray Iron low 80/180 0.035 | 0.04/|0.045 | 0.05/| 0.06/ | 0.07/]0.08/ | 0.09/
hardness /01| 012 [/0.15| 0.18 | 0.21 | 0.25 | 0.28 | 0.35

Ghisa malleabile media durezza - Malleable Cast 65/150 0.03/]0.035 | 0.04/|0.045| 0.05/ | 0.06/ | 0.07/ | 0.08/
fron 0.09 | /01 | 013 [/0.15| 0.18 | 0.21 | 0.25 | 0.30

0.025 | 0.03/ 0.035 | 0.04/ | 0.045 | 0.05/ | 0.055 | 0.06 /
/0.08 | 0.09 |/0.11| 0.13 |/0.16 | 0.19 [/0.22 | 0.25

Ghisa nodulare alta durezza - Nodular Cast Iron 50/120

0.02/|0.025 | 0.03/ | 0.035 | 0.04/ | 0.045 | 0.05/ | 0.055
0.07 (/0.08| 01 |[/012| 0.15 |/0.18| 0.21 |/0.23

0.05/(0.07/) 0.09 |0.11/]0.13/|0.14/|0.15/ [ 0.16/

Ghisa di difficile lavorabilita - Cast Iron hard working | 40/100

Alluminio con Si <15% - Aluminium Si < 15% 100/350 0.2 024 | 1028 | 03 035 04 045 05 I
- - ro A 0.04/(006/| 0.08 | 0.1/ |012/(0.13/|0.14/|0.15/ N
Alluminio con Si >15% - Aluminium Si > 15% 80/250 04 014 1 018 | 02 | 025 | 03 | 035 | 04 S
' ) 0.03/(0.035 | 0.04/|0.045 | 0.05/ | 0.06/|0.07/| 0.08/
Otone Zino - Bras | Zine 801180 1 009 | /04 | 0.13 | /05| 0.18 | 021 | 0.25 | 0.30
0.03/(0.035|0.04/|0.045 | 0.05/ | 0.06/|0.07/| 0.08/
Bronzo Cupro/Nicke! - Bronze/Nickel 70/200 | 0.09 | /0.1 | 0.13 [/0.15| 0.18 | 0.21 | 0.25 | 0.30
0.02/ | 0.025 | 0.03/| 0.035 | 0.04/ | 0.045 | 0.05/ | 0.055
Titanio Ti/6AI4V - Titanium 20/60 | 0.07 (/0.08| 0.1 |/0.12| 0.15 [/0.18 | 0.21 |/0.23
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Vantaggi delle frese Y211 -Y212 - Y213 - Y214
Advantage of the threading milling Y211 - Y212 - Y213 - Y214

1. Essenziale riduzione del tempo di lavoraizone fino
al 60% dovuta a piu elevate velocita di taglio ed avanza-
mento.

2. Tempi ridotti di cambio utensili.

3. Eccellenti finiture dovute alla possibilita di variare i
parametri di taglio.

4. Possibilita di ottenere qualsiasi tolleranza richiesta
variando il valore dell'eccentrico.

5.Trucioli corti eliminando il problema dell'evacuazione
degli stessi.

6. Un solo utensile per fori ciechi e passanti.

7. Un solo utensile per filettature destre e sinistre.

8. Facile lavorazione dei materiali piu tecnici.

9. Possibilita di eseguire filettature esterne.

10. Notevole riduzione dei costi grazie alla riduzione
del magazzino utensili.

11. Elevata durata nel contatto utensile (arrivando a
decuplicare la durata di un maschio).

12. Salvaguardi del pezzo da lavorare, in quanto anche
in caso di rottura utensile, lavorando ad interpolazione
non si compromette il filetto.

1. Strong reduction in the working time by over 60%
thanks to the highest cutting and shilting sppeds.

2. Reduced time for tool changing.

3. Excellent finishing thanks to the possibility of
varying the cutting parameters.

4.The possibility to obtain any tolerance required
varying the value of the cam.

5. Short shavings solving the problem of their removal.
6. One tool only for both dead and clearance holes.
7. One tool only for both right and left threads.

8. Easy machining of the most demanding materials.
9. Possibility to obtain external threads.

10. High saving cost reducing the tool crib on the
machine.

11. Higher life of the tool (more than 10 times of the
screw tap).

12. Saving of the peace to be working, yet machining
by interpolation in case of tool's braking, the thread
will not be spoiled.

Utilizzo frese a filettare Y211 - Y212 - Y213 - Y214 con preforo
Use threading mills Y211 - Y212 - Y213 - Y214 with prehole

ATTENZIONE: LA ROTAZIONE DEL MANDRINO DEVE ESSERE SINISTROSA (M4)!
visto che le frese hanno tagliente sinitro!
NEVER FOGET COUNTER CLOCKWISE ROTATION (M4)!
because threading mills has left cutting edge!

= E

. ol
i =
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:
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1 - Awvicinamento assiale alla
profondita del filetto richiesta.

1 - Axial approach to the required
thread depth.

2 - Entrata utensile ruotando di
180° lungo I'arco tangente.

2 - Tool entry turning 180° along
tangent arc.

3 - Movimento elicoidale durante
un'orbita completa, ruotando di
360°.

3 - Helical movement during one
full orbit, turnin 360°.

4 - Rimozione utensile ruotando di
180° lungo I'arco tagente.

4 - Tool removal turning 180° along
tagnent arc.

5 - Rimozione rapida dell'utensile
dal foro.

5 - Fast tool removal from the hole.

—_—

L
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Utilizzo frese a filettare Y211 - Y212 - Y213 - Y214 senza preforo
Use threading mills Y211 - Y212 - Y213 - Y214 without prehole

ATTENZIONE: LA ROTAZIONE DEL MANDRINO DEVE ESSERE SINISTROSA (M4)!
visto che le frese hanno tagliente sinitro!
NEVER FOGET COUNTER CLOCKWISE ROTATION (M4)!
because threading mills has left cutting edge!
Utilizzare il cerchio allinterno del vostro controllo numerico o definire il percorso utensile come mostrato dal grafico.

Please use the circle inside of your machine controller or define the tool path as shown in the graphic.

Wl

1 - Punto inziale, centro del foro.

1 - Start point, centre of hole.

2 - Raggiungere il punto di inizio del percorso elicoidale.
2 - Move of helical strating position.

3 - Approccio sul profilo con percorso elicoidale.

3 - Ramp down with helical path.

4 - Fresatura del filetto con percorso elicoidale.

4 - Produce thread with helical path.

5 - Ritorno graduale nel centro del foro una volta conclusa la fresatura del filetto.
5 - Move to centre of hole after required depth.

6 - Ritorno della fresa sul punto iniziale.

6 - Return to start point.
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Condizioni di taglio Y211 - Y212 - Y213 - Y214
Cutting condition Y211 - Y212 - Y213 - Y214

Filetto

MATERIALI P&“&'ﬁfg ' Thread B N
MATERIAL CUTTING P b 0,8 1,0 1,25
PARAMETER 18 46 62
Acciao al carbonio, Acciao Ve m/min 85 85 85 85 85 85
'z::z:sf::i _ n mint 8,700 | 7,100 | 5900 | 4,400 | 3,600 | 3,000
i JL(GVG)’ fz 0,015 | 0,018 | 0,023 | 0,031 | 0,038 | 0,045
EN-JS(GGG) (-300HB) Vf mm 17 123 127 123 137 135
- i Ve mimin 75 | 75 | 15 | 15 | 75 | 715
’T‘gzl'as':’e:f utensl n min-1 7,700 | 6,300 | 5200 | 3,900 | 3,200 | 2,700
2535RC) fz 0,015 | 0,018 | 0,023 | 0,031 | 0,038 | 0,045
Vi mm 104 | 109 | 112 | 109 | 122 | 122
o Ve m/min 65 65 65 65 65 65
. n min 6,700 | 5400 | 4,500 | 3300 | 2,800 | 2,300
(3545HRC) fz 0,015 | 0,018 | 0,023 | 0,031 | 0,038 | 0,045
Vfmm 9 | 9 | 97 | 92 | 106 | 104
Ve mimin 55 | 5 | 5 | 55 | 55 | 55
:zz::”;g;‘" n min-1 5600 | 4,600 | 3,800 | 2,800 | 2,300 | 1,900
555HRC) fz 0,015 | 0,018 | 0,023 | 0,031 | 0,038 | 0,045
Vi mm 76 | 79 | 8 | 78 | 87 | 86
3 Ve m/min 45 45 45 45 45 45
:::e':e‘j‘s‘f;“’ n min-1 4,600 | 3,800 | 3,100 | 2,300 | 1,900 | 1,600
55626RC) fz 0,015 | 0,018 | 0,023 | 0,031 | 0,038 | 0,045
Vfmm 62 | 66 | 67 | 64 | 72 | 12
Ve mimin 35 | 35 | 35 | 35 | 35 | 35
Accialo inox, Leghe ditlanio |- i g 3600 | 2,900 | 2,400 | 1,800 | 1,500 | 1,200
psal I 0015 | 0,018 | 0,023 | 0031 | 0,038 | 0,045
Vi mm 49 | 50 | 52 | 50 | 57 | 54

1.La fresa per filettatura & I'unica per maschiare I'interno dei fori.
2.Le condizioni di taglio sopra indicate corrispondono ai diametri nominali indicati nella tabella. Le condizioni di taglio per altri diametri nominali devono
essere calcolate tenendo conto delle precauzioni per I'uso pag. 139.

3.l macchinario dovrebbe essere un centro di ione dotato di ap, hi NC ( ico) con una funzione di i

4.La velocita di avanzamento indicata nella tabella delle condizioni sopra & la velocita di avanzamento nel cen!ro dell'utensile durante Ia maschiatura.
Inoltre, la velocita di avanzamento per dente € il valore numerico nel punto di taglio.

5. Poiché sussiste il rischio di tagliare trucioli all'interno della macchina, quando si utilizzano strumenti dotati di fori per I'olio, assicurarsi di eseguire la
lavorazione utilizzando i fori per I'olio.

6. Utilizzare il liquido di raffreddamento appropriato per il materiale di Iavoro e laforma di Iavorazwne

7. Queste condizioni sono per I'orientamento generale; nelle effettive izioni di hi] ip iin base alle

dizioni della hi

1.Epoch D Thread Mill is a only for tapping the inside of the holes.
2.The above cutting conditions are the nominal diameters stated in the table. Cutting conditions for other nominal diameters should be calculated taking
into i ion the i garding use pag. 139.

3.The machinery should be a machining center equipped with NC (numerical control) equipment having a helical interpolation function.

4.The feed rate stated in the above conditions table is the feed rate at the tool center during tapping. In addition, the per-tooth feed rate is the numerical
value at the cutting point.

5.Since there is a risk of cutting chips getting inside the machine, when using tools equipped with oil holes, be sure to perform processing using the oil
holes.

6.Use the appropriate coolant for the work material and machining shape.

7.These conditions are for general guidance; in actual machining conditions adjust f ding to your actual

conditions.




W =

Precauzioni per l'uso
Cautions regarding use

Informazioni sulla velocita di avanzamento

Quando si esegue la fresatura di filetti mediante
interpolazione elicoidale, la velocita di avanzamento
del punto di taglio deve essere moltiplicata per un
coefficiente per determinare la velocita di avanzamen-
to del centro dell'utensile. L'equazione per il calcolo
della velocita di avanzamento del centro dell'utensile
& mostrata in basso.

About tool feed rate

When performing thread milling by helical interpola-
tion, the cutting point feed rate should be multiplied
by a coefficient to determine the tool center feed rate.
The equation for calculating the tool center feed rate
is shown below.

A proposito di liquido refrigerante

- Per il liquido di raffreddamento, in generale si con-
siglia un aeratore. | fluidi da taglio idrosolubili sono
adatti per alcuni materiali di lavoro o per migliorare il
grado delle caratteristiche trattate.

- Il supporto deve ruotare il gambo dell'utensile in
modo che il supporto non blocchi il foro e la quantita
di proiezione dello stelo sia da 1 a 2 volte il diametro
dello stelo. L'ugello del refrigerante dovrebbe

quindi essere posizionato in modo che il refrigerante
raggiunga il fondo del foro. Inoltre, la pressione del
refrigerante deve essere regolata in modo tale da
rimuovere i trucioli da taglio. Se I'impostazione &
errata, l'intasamento del truciolo potrebbe causare
danni alla punta o rottura dell'utensile.

- Dal momento che vi & il rischio di tagliare trucioli
all'interno della macchina, quando si utilizzano stru-
menti dotati di fori per I'olio, assicurarsi di eseguire la
lavorazione utilizzando i fori per I'olio.

About coolant

- For coolant, in general an air blower is recommen-
ded. Water-soluble cutting fluids are suitable for
some work materials or imporving the grade of the
processed characteristics.

D1 - b
D1

Vf: Velocita di avanzamento / Feed rate (mm/min)
fz: Avanzamento per dente / Feed per tooth (mm/t)
z: Numero di taglienti / N. of flutes

n: Rotazione / Rotation (min-1)

D1: Diametro della filettatura / Thread dia. (mm)
@D: Diametro utensile / Tool diameter (mm)

Vf = fzxzxnx

Diametro del gambo
da1a2volte

1 to 2 times shank
diameter

.

-The holder should girp the tool shank so that the holder does not block the hole and the shank projection

amount is 1 to 2 times the shank diameter. The coolant nozzle should then be positioned so that the coolant will
reach the bottom of the hole. In addition, coolant pressure should be adjusted so that it removes cutting chips. If

the setting is bad, cutting chip clogging may lead to flute tip damage or tool breakage.
- Since there is a risk of cutting chips getting inside the machine, when using tools equipped with oil holes, be

sure to perform processing using the oil holes.
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Nomenclatura del maschio
Tap nomenclature

D = Misura nominale
D1 max = Diametro di fondo massimo
2 D1 min = Diametro di fondo minimo
%’ . D2 max = Diametri dei fianchi massimo
gls % D2 min = Diametro dei fianchi minimo
slglgl d3 = Diametro del cono d’entrata
s e d4 = Diametro della gola
d5 = Dia del anima
bl = Longitudine totale
12 = Longitudine Filettata
14 = Longitudine del cono d’entrata
15 = Longitudine della gola
16 = Longitudine del manico
A\ a = Fra le superfici del quadrato
}_‘. [} | = Longitudine del quadrato
e —l—‘ﬂ—;% 5 == %’ A = Centratura esterna
T LI T N B = Centratura interna
~— k- - 2 (¢} = Canale dritto
h D = Entrata corretta GUN
— - E = Canali elicoidali a destra
I ¢ F = Canali elicoidali a sinistra
s N | o~ G = Maschio da filettare per laminazione
I —~] = Angolo dell’elica del canale
FT% A = Angolo di inclinazione d’entrata GUN
" le Y = Angolo di taglio
b % = Angolo di taglio posteriore
m = Larghezza del labbro

= Larghezza del canale

= Sbozzatura del filetto

= Sbozzatura del cono d’ entrata

= Angolo di inclinazione cono entrata
= Direzione a destra

= Direzione a sinistra

n
S
St
o
R
L
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Tabella dei prefori M - MF

Filetto metrico normale

Chart for tapping holes M - MF

Normal metric thread

@ nominale
@ nominal

M 1.0
M1.1
M1.2
M1.4
M 1.6
M 1.7
M 1.8
M2.0
M2.2
M2.3
M2.5
M2.6
M 3.0
M 3.5
M 4.0
M 4.5
M 5.0
M 5.5
M 6.0
M7.0
M 8.0
M 9.0
M 10.0
M 11.0
M 12.0
M 14.0
M 16.0
M 18.0
M 20.0
M 22.0
M 24.0
M 27.0
M 30.0
M 33.0
M 36.0
M 39.0
M 42.0
M 45.0
M 48.0
M 52.0
M 56.0
M 60.0
M 64.0
M 68.0

Passo
Pitch

0.25
0.25
0.25
0.30
0.35
0.35
0.35
0.40
0.45
0.40
0.45
0.45
0.50
0.60
0.70
0.75
0.80
0.90
1.00
1.00
1.25
1.25
1.50
1.50
1.75
2.00
2.00
2.50
2.50
2.50
3.00
3.00
3.50
3.50
4.00
4.00
4.50
4.50
5.00
5.00
5.50
5.50
6.00
6.00

o Punta / Drill
DIN 13 ISO

0.75 0.75
- 0.85
0.95 0.95
1.10 1.10
- 1.25
1.30 -
- 1.45
1.60 1.60
- 1.75
1.90 -
- 2.05
2.10 -
2.50 2.50
2.90 2.90
3.30 3.30
3.70 3.70
4.20 4.20
4.50 -
5.00 5.00
6.00 6.00
6.70 6.80
7.70 7.80
8.40 8.50
9.40 9.50
10.00 10.20
11.80 12.00
13.80 14.00
15.25 15.50
17.25 17.50
19.25 19.50
20.75 21.00
23.75 24.00
26.25 26.50
29.25 29.50
31.50 32.00
34.50 35.00
37.00 37.50
40.00 40.50
42.50 43.00
46.50 47.00
49.50 50.50
53.50 54.50
57.00 58.00
61.00 62.00

W =

Filetto metrico fine

@ nominale
@ nominal

MF 2.0
MF 2.2
MF 2.25
MF 3.0
MF 3.5
MF 4.0
MF 4.5
MF 5.0
MF 6.0
MF 6.0
MF 8.0
MF 10
MF 8.0
MF 10
MF 12
MF 16
MF 20
MF 10
MF 14
MF 12
MF 16
MF 20
MF 24
MF 36
MF 48
MF 56
MF 20
MF 30
MF 42
MF 56
MF 36
MF 48
MF 56
MF 64
MF 48
MF 56
MF 64
MF 72
MF 80
MF 95
MF 110

Passo

Pitch

0.25
0.25
0.25
0.35
0.35
0.50
0.50
0.50
0.50
0.75
0.75
0.75
1.00
1.00
1.00
1.00
1.00
1.25
1.25
1.50
1.50
1.50
1.50
1.50
1.50
1.50
2.00
2.00
2.00
2.00
3.00
3.00
3.00
3.00
4.00
4.00
4.00
4.00
6.00
6.00
6.00

Fine metric thread

@ Punta / Drill
DIN 13 ISO
1.75 1.75
- 1.95

- 2.00
2.60 2.65
3.10 3.15
3.50 3.50
4.00 4.00
4.50 4.50
5.50 5.50
5.20 5.20
7.20 7.20
9.20 9.20
7.00 7.00
9.00 9.00
11.00 11.00
15.00 15.00
19.00 19.00
8.70 8.80
12.70 12.80
10.40 10.50
14.25 14.50
18.25 18.50
22.25 22.50
34.40 34.50
46.40 46.50
54.40 54.50
17.75 18.00
27.75 28.00
39.80 40.00
53.80 54.00
32.70 33.00
44.70 45.00
52.70 53.00
60.70 61.00
43.50 44.00
51.50 52.00
59.50 60.00
67.50 68.00
73.00 74.00
88.00 89.00
103.0 104.0
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Tabella dei prefori UNC - UNF
Chart for tapping holes UNC - UNF

Filetto americano grosso Filetto americano fine
Thick american thread Fine american thread
@ Interno o Punta o Interno o Punta
UNC o Internal @ Drill UNF o Internal @ Drill
4-40 2,385 2,35 4-48 2,459 2,40
5-40 2,697 2,65 5-44 2,741 2,70
6-32 2,896 2,85 6-40 3,023 2,95
8-32 3,531 3,50 8-36 3,607 3,50
10-24 3,962 3,90 10-32 4,166 4,10
12-24 4,597 4,50 12-28 4,724 4,70
1/4 - 20 5,268 5,10 1/4 - 28 5,580 5,50
5/16 - 18 6,734 6,60 5/16 - 24 7,038 6,90
3/8-16 8,164 8,00 3/8-24 8,626 8,50
7/16 - 14 9,550 9,40 7/16 - 20 10,030 9,90
1/2-13 11,013 10,80 1/2-20 11,618 11,50
9/16 - 12 12,456 12,20 9/16 - 18 13,084 12,90
5/8 - 11 13,868 13,50 5/8-18 14,671 14,50
3/4-10 16,833 16,50 3/4-16 17,689 17,50
7/8-9 19,748 19,50 7/8 - 14 20,663 20,50
17-8 22,598 22,25 1-12 23,569 23,25
11/8-7 25,349 25,00 11/8-12 26,744 26,50
11/4-7 28,524 28,00 11/4-12 29,919 29,50
138-6 31,120 30,50 13/8-12 33,094 33,00
11/2-6 34,295 34,00 11/2-12 36,269 36,00
13/4-5 39,814 39,50
2-41/2 45,598 45,00
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Tabella dei prefori W - GAS

Chart for tapping holes W - GAS

Filetto withworth W
Withworth W thread

W

3/32 x 48
1/8 x 40
5/32 x 32
3/16 x 24
7/32 x 24
1/4 x 20
5/16 x 18
3/8x 16
716 x 14
1/2x12
9/16 x 12
5/8 x 11
3/4 x 10
7/8 x9
1x8
11/8x7
11/4x7
13/8x6
11/2x6
15/8x5
13/4x5
17/8x41/2
2x41/2

@ Interno
o Internal

1,910
2,590
3,211
3,744
4,538
5,224
6,661
8,052
9,379
10,610
12,176
13,598
16,538
19,411
22,185
24,879
28,054
30,555
33,730
35,921
39,096
41,648
44,823

o Punta
@ Drill

1,85
2,55
3,20
3,70
4,50
5,10
6,50
7,90
9,20
10,50
12,00
13,50
16,50
19,25
22,00
24,75
28,00
30,50
33,50
33,50
39,00
41,50
44,50

GAS

1/8 x 28
1/4 x 19
3/8x19
12x 14
5/8 x 14
3/4 x 14
7/8 x 14
1x 11
11/4 x 11
11/2x 11
13/4 x 11
2x 11
21/4 x 11
2 3/8 x 11
21/2x 11
2 3/4 x 11
3x 11
31/4 x 11
31/2x 11
33/4 x 11
4 x11

Filetto withworth W
Withworth W thread

@ Interno
o Internal

8,848
11,890
15,395
19,172
21,128
24,658
28,418
30,931
39,592
45,485
51,428
57,296
63,392
67,080
72,866
79,216
85,566
91,662
98,012

104,362
110,712

o Punta
@ Drill

8,80
11,80
15,25
19,00
21,00
24,50
28,00
30,50
39,50
45,00
51,00
57,00
63,30
67,00
72,80
79,10
85,50
91,50
98,00

104,00
110,50
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VALORI INDICATIVI PER FORATURA
CON PUNTE Y1205 -Y1210

INDICATIVE VALUES FOR DRILLING WITH DRILL Y1205 - Y1210

23.0-6.0 26.0-10.0 210.0-12.0

MATERIALI Durezza HB

MATERIAL Hardness HB Ve Ve Ve
Fz Fz Fz
(m/mm) (m/mm) (m/mm)

ls\oci?i ﬁgg ()a'\‘7/()0N£mm2
teel < mm’
;'ﬁo C sst ép.zégisi%Sanbza. <180 HB 90 0,17 110 0,2 120 0,23
InCr5G-Fe37- = . g g ¥ y u
?ﬁls ~1035-2012:4212-1010- (50-120) | (0,12-0,22) | (80-130) | (0,15-0,25) | (90-140) | (0,18-0,28)

TR AR 80 015 % 017 110 023
Sieel S00-1200N M2 , (50-100) | (0,10-0,20) | (70-110) | (0,12:0,22) | (80-120) | (0,18-0,28)
Tipo : 46MnSi4V-36NiCr10V-36CriNi-
Mo4V-42CriViodV-50Crv4V

AlS| : 5140-4140-4142-4340-9840- 80 0,13 80 0,17 90 0,23

kS DS (50-100) | (0,10-0,17) | (60-100) | (0,12:0,22) | (70-110) | (0,18-0,28)

Acciai Inox buona lavorabiita

SIS sicel ood worng 50 0,10 60 0,20 70 0,25
XhoGriswdecrs <200H8 (20-100) | (0,05-0,15) | (40-120) | (0,10-0,25) | (50-120) | (0,15-0,30)
AlS| : 301-316-317

Ghisa Grigia bassa durezza Resistenza alla trazione | 100 025 130 0,30 150 035
o : GG10-6B15-6620 <350N/mm2 | (70-120) | (0,15-0,30) | (100-140) | (0,20-0,35) | (110-160) | (0,25-0,40)
3’;‘.?;&2"822{'&“:““ durezza Resistenza alla trazione 60 0,20 70 0,20 90 0,25
ko GG2-GE30-6E3- <450N/mm? | (30-80) |(0,15-0.25) | (40-90) | (0,15-0,30) | (50-110) | (0,20-0,40)

Le condizioni di lavorazione possono variare, servirsi delle tabelle sopra riportate solo come riferimento e regolare i valore in funzione delle condizioni.
Per le punte con lunghezza I/D>10 & consigliato praticare un foro pilota.

The working conditions can change, use the tables above for reference only and adjust the value according to the conditions.
Drills with lenght I/D> 10 is recommended a pilot hole.
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VALORI INDICATIVI PER FORATURA
CON PUNTE Y1215 - Y1220 - Y1225 - Y1230

INDICATIVE VALUES FOR DRILLING WITH DRILL Y1215 - Y1220 - Y1225 - Y1230

230-60 26.0-10.0 210.0-120
TIPO Durezza HB
MATERIALE Hardness HB Ve r Ve F Ve F
(m/mm) ‘ (m/mm) ‘ (m/mm) ‘
étmi?i ﬁggoa'\I/OONémm2
eel < 'mm’
gi’\ﬁo C rsst G37F-2:;$3€i?)SMnPb2& <180 HB 80 0,16 80 0,18 90 0,25
n -Fe3 /- = - | = | - -
AIS| - 103590124 212-1010- (35-100) | (0,12-0,20) | (35-100) | (0,13-0,22) | (70-110) | (0,20-0,30)
5115
TP T 70 0,15 80 0,17 90 023
Steel 900-1200N/mm2 . (40-90) | (0,10-0,17) | (50-110) | (0,12-0,20) | (70-110) | (0,18-0,28)
Tipo : 46MnSi4V-36NiCr10V-36CriNi-

NM%'?Y5140414X45{1)4%V:(¥409840 60 0,13 70 0,15 80 0,21
BHSGEY 2= (35-80) | (0,10-0,15) | (40-90) | (0,12-0,18) | (50-100) | (0,17-0,27)
inless steel g ng 50 0,10 60 0,12 70 0,15

Tipo : XBCrAI3-X10Cr13- <

XPOCH3XBCr 3 S (20-80) | (0,050,15) | (20-90) | (0,05-0,15) | (20-90) | (0,10-0,20)
AISI: 301-316-317

ggﬁgggl'gw bﬂgsrg r:’eusfseﬂa Resistenza alla trazione |~ 70 0,25 75 0,30 80 0,35
Tipg : GG10-GG15-GG20 < 350N/mm2 (40-85) | (0,15-0,30) | (50-90) | (0,20-0,35) | (50-95) | (0,20-0,40)
agif:ag}g"ggg'fmﬂedia durezza | Resistenza alla trazione 65 0,20 70 0,25 75 0,30
Tipo : GG25-GG30-GG35-GG40 < 450N/mm2 (35-80) | (0,15-0,25) | (45-85) | (0,15-0,30) | (45-90) | (0,20-0,35)

Le condizioni di lavorazione possono variare, servirsi delle tabelle sopra riportate solo come riferimento e regolare i valore in funzione delle condizioni.
Per le punte con lunghezza I/D>10 & consigliato praticare un foro pilota.

The working conditions can change, use the tables above for reference only and adjust the value according to the conditions.
Drills with lenght I/D> 10 is recommended a pilot hole.
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FORO CIECO
DRILLING A BLIND HOLE

FORO PILOTA

Utilizzare una punta con angolo maggiore
della serie Y1205, ma con lo stesso diame-
tro, generare un foro profondo circa 2-3xD.

TAGLIO CON PUNTA SERIE Y1200
Entrare nel foro pilota a velocita ridotta (Vc
20-30 m/min, Fz 0,1-0,2mm/giro), fermare
la punta 1-2mm prima della fine del foro.

000000

DRILLING A PILOT HOLE

Use a drill with a larger point angle as
Y1205, use a drill with the same diameter,
make one hole with depth approx 2-3xD.

@z

CUTTING WITH DRILL Y1200

Penetrate the guide hole at low revolution
(Ve 20-30m/min, Fz 0,1-0,2mm/rev), stop
drill 1-2mm before the end of the guide
hole bottom.

FORO CON PUNTA SERIE Y1200
Proseguire con i parametri consigliati dalle
tabelle. Avanzamento in modo continuo
senza fermarsi.

es. Y1220 D8 Vc=80mm/min Fz=0,2mm/giro

onz-

USCITA DAL FORO

1)Ridurre la velocita 1-2mm prima di termi-
nare il foro (Vc 20-30 m/min)

2)Far uscire la punta fino all'inizio del foro
(F=2000-3000mm/min)

3)Riducendo la velocita (n=300, F=2000)
far uscire la punta.

326

DRILL THE DEEP HOLE Y1200

Start cutting at the recommended speed
and feed with a non-peck cycle.

es. Y1220 D8 Vc=80mm/min Fz=0,2mm/rev

DRILL RETRACTION

1)Reduce speed 1-2mm before finishing
the hole (Vc 20-30 m/min)

2)Retract the drill depth starting point
(F=2000-3000mm/min)

3)At low revolution (n=300, F=2000) and
then retract the drill definitively.



FORO PASSANTE SU MATERIALE IRREGOLARE
DRILLING AND BREAKING THROUGH ON IRREGULAR FACES

LAMATURA SPOT FACING

Realizzare una superficie piana, utilizzando Machine a flat or the irregular face by using

una fresa frontale. Il diametro deve essere an end mill of spot facing. Make the spot

delle stesse dimensioni del diamentro del face diameter the same size as the requi-

foro finale. red deep hole diameter.

FORO PILOTA DRILLING A PILOT HOLE

Utilizzare una punta con angolo maggiore Use a drill with a larger point angle as

della serie Y1205, ma con lo stesso diame- Y1205, use a drill with the same diameter,

tro, generare un foro profondo circa 2-3xD. make one hole with depth approx 2-3xD.

TAGLIO CON PUNTA SERIE Y1200 CUTTING WITH DRILL Y1200

Entrare nel foro pilota a velocita ridotta (Vc Penetrate the guide hole at low revolution

20-30 m/min, Fz 0,1-0,2mm/giro), fermare (Ve 20-30m/min, Fz 0,1-0,2mm/rev), stop

la punta 1-2mm prima della fine del foro. drill 1-2mm before the end of the guide
hole bottom.

FORO CON PUNTA SERIE Y1200 DRILL THE DEEP HOLE Y1200

Proseguire con i parametri consigliati dalle Start cutting at the recommended speed

tabelle. Avanzamento in modo continuo and feed with a non-peck cycle.

senza fermarsi. es. Y1220 D8 Vc=80mm/min Fz=0,2mm/rev

es. Y1220 D8 Vc=80mm/min Fz=0,2mm/giro :

N

F
(=)

FORO PASSANTE CON PUNTA SERIE Y1200 BREAKING THROUGH Y1200

Durante lo sfondamento il tagliente pud dan- When breaking through, the cutting edge can be

neggarsi, si consiglia un Fz 0,05-0,1 mm/giro. ~ damaged, is recommended Fz 0,05-0,1 mm/rev.

USCITA DAL FORO DRILL RETRACTION

1)Ridurre la velocita 1-2mm prima di termi- 1)Reduce speed 1-2mm before finishing

nare il foro (V¢ 20-30 m/min) the hole (V¢ 20-30 m/min)

2)Far uscire la punta fino all’inizio del foro 2)Retract the drill depth starting point

(F=2000-3000mm/min) (F=2000-3000mm/min)

3)Riducendo la velocita (n=300, F=2000) 3)At low revolution (n=300, F=2000) and 327

far uscire la punta. then retract the drill definitively.
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i INFO GENERALI

1. Queste indicazioni servono per determinare il
punto di inizio lavoro. Ogni Applicazione pu6 variare a
seconda delle condizioni della macchina, rigidita del
pezzo, giri disponibili, potenza richiesta e materiale
da lavorare.

2. Condizioni di taglio inferiori sono possibili.

3. Sono raccomandate macchine utensili ad elevata
rigidita.

4. | numeri di giri, i parametri di avanzamento e
profondita di taglio possono essere modificati in
funzione della rigidita e capacita della macchina.
5. Refrigerante :

Acciaio » emulsione

Acciaio ad elevata durezza B a secco (soffio
d’aria)/MQL

Ghisa, metalli non ferrosi B emulsione o a
secco

®®  ALLGEMEINE INFO

1. Diese Hinweise dienen der Ermittlung erster

Arbeitswerte flr die Zerspannung. Jede Anwendung

kann variieren bezlglich der Zerspannungsbedin-

gungen, der Maschinensteifigkeit, der verfligbaren

Drehzahl, der benétigten Leistung und des Wer-

kstiickmaterials.

2. Geringere Arbeitswerte kénnen maglich sein.

3. Es ist besser eine Maschine hoher Steifigkeit zu

verwenden.

4. Die Drehzahl, die Schneideparameter, die Sch-

nitttiefe missen moglicherweise geandert werden

in Abhéngigkeit von der Steifigkeit und der Lei-

stungsgrenze der Maschine.

5. Kiihimittel

Stahl » Emulsion

Gehaérteter Stahl » Trocken /MQL

Gusseisen, Nichteisenmetall p Emulsion oder
trocken

s enerallinfo, W =

% GENERAL INFO

1.Those indication are used to determine the cutting
start point. Each Application may vary according to
the cutting condition, the machine rigidity, the rpm
available, the power

needs and the workpiece material.

2. Lower cutting conditions are possible.

3. It's better to use a machine highly rigid.

4. Rpm, the cutting parameters, the cutting depth
may be changed regarding to the rigidity and the
capacity of the machine.

5. Coolants :
Steel » emulsion
Hard Steel » dry/MQL

Cast iron, non ferrous metal  p emulsion or dry

i — A5 B
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Chi risparmia sull'utensile,

aumenta i suoi costi di produzione!

Chi esamina piu attentamente i costi di pro-
duzione, calcolando inoltre con precisione
anche progettazione, tempi di preparazione
macchina, tempi attivi e tempi passivi di
lavorazione, costi per il lubrorefrigerante
incluso il suo smaltimento, si rendera subito
conto che il costo dell’'utensile rappresenta
con il 3-5% una componente sorprendente-
mente minima.

Si rimarra altrettanto sorpresi della rapidita
con cui i costi derivanti da una scelta non
appropriata dell’'utensile potranno a loro
volta aumentare.

YONNEX, vi offre utensili di precisione che
con certezza ridurranno i vostri costi di
produzione.

Non risparmiate sugli utensili, se volete
ridurre i costi di produzione!

Altri costi
Other cost
Ubrige kosten
JeflbreA

80%

Wer an den Werkzeugen spart,

erhéht seine Fertigungskosten!

Wer die Kosten in der spanenden Fertigung
néher untersucht und dabei die Planung,
die Rustzeiten, die Bearbeitungshaupt- und
Nebenzeiten, die Kosten fir die Kiihlsch-
mierstoffe incl. Entsorgung exakt berechnet,
stellt schnell fest, daB3 die Werkzeugkosten
mit 3-5% einen erstaunlich geringen Anteil
aufweisen.

Wenn man dagegen uberlegt, welche
Kosten durch die unsachgemaBe Auswahl
der Werkzeuge entstehen, ist bei naherer
Betrachtung ebenso erstaunt, wie schnell
sich die Folgekosten erhéhen kénnen.
YONNEX, wird sicherlich Ihre Fertigungsko-
sten reduzieren.

Sparen Sie nicht an den Werkzeugen, wenn
Sie lhre Fertigungskosten senken wollen!

LRt = A General

=z

Cutting down on the expenses for tools

will raise your production costs!

If you take a closer look at the cost struc-
ture in machining production and make a
calculation for planning, setting up times,
primary and secondary machining times,
coolant-lubricant, waste disposal etc., you
will soon find that the real tool costs form
an amazingly small part of the overall costs
at about 3-5%.

If you consider, on the other hand, what ex-
penses can result from a wrong tool choice
you will be equally amazed at the way that
follow-up costs can increase.

YONNEX, can offer you tools which will posi-
tively reduce your production costs.

Do not try to cut down on the expenses for
tools if you want to lower production costs!

Lubrorefrigerazione
Coolant-lubrificant
Kuhlschmierung

VIS Costo utensile
N T

Tool costs
. Werkzezggkosten

P

T LA B el S 2 i v n T AR
7T, TR0 R A R A
PERISA . HL R mr e In T
(i) AHI-EE R BRAC LSS, S2fr )
FSA O BNA8-5%

I3, EPHENR )R, K B
AKH RGN
YONNEX ok B A A N T pleAs .
Y T L A TE 1 A T A



s enerallinfo, W =

0
1/64
1/32
3/64

1/16
5/64
3/32
7/64

1/8
9/64
5/32

11/64

3/16
13/64
7132
15/64

1/4
17/64
9/32
19/64

5/16
21/64
11/32
23/64

3/8
25/64
13/32
27/64

7116
29/64
15/32
31/64

1/2
33/64
17/32
35/64

9/16
37/64
19/32
39/64

5/8
41/64
21/32
43/64

11/16
45/64
23/32
47/64

3/4
49/64
25/32
51/64

13/16
53/64
27/32
55/64

7/8
57/64
29/32
59/64

15/16
61/64
31/32
63/64

Frazione decimale
Decimal fraction

0
0,015 625
0,031 25
0,046 875

0,0625
0,078 125
0,093 75
0,109 375

0,125
0,140 625
0,156 25
0,171875

0,1875
0,203 125
0,218 75
0,234 375

0,25
0,265 625
0,281 25
0,296 875

03125
0,328 125
0,343 75
0,359 375

0,375
0,390 625
0,406 25
0,421875

0,4375
0,453 125
0,468 75
0,484 375

05
0,515 625
0,531 25
0,546 875

05625
0,578 125
0,593 75
0,609 375

0,625
0,640 625
0,656 25
0,671875

0,687 5
0703125
071875
0,734 375

0,75
0,765 625
0,78125
0,796 875

08125
0,828 125
0,843 75
0,859 375

0,875
0,890 625
0,906 25
0,921 875

0,9375
0,953 125
0,968 75
0,984 375

TABELLA DELLE CONVERSIONI DA POLLICI A MILLIMETRI
INCHES-MILLIMETRES CONVERSION TABLE

0
0,396 9
0,7938
1,906 7

1,587 5
1,984 4
2,3812
2,7781

31750
35719
39687
4,43656

47625
51594
5,556 2
59531

6,350 0
6,746 9
71438
75406

79375
83344
8,7312
91281

9,525 0
9,9219
10,3188
10,7156

11,1125
11,5004
11,9062
12,3031

12,700 0
13,096 9
13,4938
13,890 6

14,2875
14,684 4
15,0812
15,478 1

15,8750
16,2719
16,668 8
17,065 6

17,4625
17,8594
18,256 2
18,653 1

19,050 0
19,446 9
19,8438
20,2406

20,6375
21,0344
21,4312
21,8281

22,2050
22,6219
23,0188
234156

238125
24,2094
24,6062
25,0031

25,400 0
25,7969
26,1938
26,590 6

26,9875
27,384 4
27,7812
28,1781

28,5750
289719
29,3688
29,7656

30,1625
30,559 4
30,956 2
31,3531

31,7500
32,1469
32,5438
32,9406

333375
33,7344
34,1312
34,5281

34,9250
35,3219
35,7188
36,1156

36,5125
36,909 4
37,306 2
37,7031

38,1000
38,496 9
38,8938
39,290 6

39,687 5
40,084 4
40,4812
40,878 1

41,2750
416719
42,0688
42,4656

42,8625
43,2594
43,656 2
44,053 a

44,4500
44,8469
452438
45,6406

46,0375
46,4344
46,8312
47,2281

47,6250
48,0219
48,4188
48,8156

492125
49,609 4
50,006 2
50,403 1

50,800 0
51,1969
51,5938
51,990 6

52,387 5
52,7844
53,1812
53,5781

539750
54,3719
54,768 8
55,1656

56,562 5
56,959 4
56,356 2
56,753 1

57,1500
57,546 9
57,9438
58,340 6

58,7375
59,1344
59,5312
59,928 1

60,3250
60,7219
61,1188
615156

619125
62,309 4
62,706 2
63,103 1

63,5000
63,896 9
64,2938
64,690 6

65,087 5
65,484 4
65,8812
66,278 1

66,6750
67,0719
67,468 8
67,8656

68,2625
68,659 4
69,056 2
69,453 1

69,850 0
70,246 9
70,6438
71,0406

71,4375
71,8344
72,2312
72,628 1

73,0250
734219
738188
742156

74,6125
75,000 4
75,4062
75,803 1

Pollici - Inch
3 4 5 6

millimetri - millimeters

76,2000  101,6000 127,0000 152,400 0
765969  101,9969 127,3969 152,796 9
769938  102,3938 127,7938  153,1938
77,3906 1027906 128,1906 153,590 6

77,7875  103,1875 1285875 1539875
781844 1035844 1289844 1543844
785812 1039812 1293812  154,7812
789781 1043781 1297781 1551781

793750 1047750 130,1750 1555750
79,7719 1051719 130,5719 1559719
80,1688 1055688 130,9688 156,368 8
80,5656 1059656 131,3656 156,7656

809625 1063625 1317625 157,625
81,3594 1067594 132,1594  157,5594
817562  107,1562 1325562 157,956 2
821531 1075531 1329531 158,353 1

825500  107,9500 133,3500 158,750 0
829469  108,3469 1337469 159,146 9
833438 1087438 134,1438 1595438
837406  109,1406 1345406 159,940 6

84,1375 1095375 134,9375 160,337 5
845344  109,9344 1353344  160,7344
849312 1103312 1357312 161,1312
85,328 1 110,7281 136,281 161,528 1

85,7250 111,1250 136,550 161,925 0
86,1219  111,5219 1369219 1623219
865188  111,9188 137,3188 1627188
86,9156 1123156  137,7156  163,1156

87,3125 1127125 1381125 1635125
87,7094 113,094 1385094 163,909 4
88,1062 1135062 1389062 164,306 2
885031 1139031 139,3031 164,703 1

889000  114,3000 139,7000 165,100 0
89,2969 1146969 1400969 165496 9
89,6938 1150938 1404938 1658938
90,0906 1154906 140,8906 166,290 6

904875 1158875 1412875 166,687 5
908844 1162844 1416844 1670844
91,2812 1166812 1420811 1674812
91,6781  117,0781 1424781 1678781

920750  117,4750 142,8750 1682750
924719 1178719 1432719 1686719
928688 1182688 1436688 169,068 8
932656 1186656 144,0656 169,4656

936625  119,0625 1444625 169,8625
940594 1194594 1448594 1702594
944562 1198562 1452562 170,656 2
948531  120,2531 1456531 171,053 1

952500  120,6500 146,0500 1714500
956469  121,0469 1464469 1718469
96,0438  121,4438 146,8438 1722438
964406  121,8406 1472406 1726406

968375 1222375 147,6375 1730375
97,234 4 1226344 148,0344 1734344
97,6312 1230312 1484312 1738312
980281 1234281 148,8281 1742281

984250 1238250 1492250 1746250
98,8219 1242219 1496219 1750219
992188  124,6188 150,0188 1754188
996156 1250156 150,4156 1758156

1000125 1254125 1508125 176,125
100,4094 1258094 1512094 176,609 4
1008062 1262062 1516062 177,006 2
101,2031 1266031 152,0031 177,403 1

177,800 0
178,196 9
178,593 8
178,990 6

179,3875
179,784 4
180,181 2
180,578 1

180,975 0
181,3719
181,768 8
182,165 6

182,562 5
182,959 4
183,356 2
183,753 1

184,150 0
184,546 9
184,943 8
185,340 6

185,7375
186,134 4
186,531 2
186,928 1

187,325 0
187,7219
188,118 8
188,515 6

188,9125
189,309 4
189,706 2
190,103 1

190,500 0
190,896 9
191,2938
191,690 6

1920875
192,484 4
192,881 2
1932781

193,675 0
194,0719
194,468 8
194,865 6

195,262 5
195,659 4
196,056 2
196,453 1

196,850 0
197,246 9
197,643 8
198,040 6

1984375
198,834 4
199,231 2
199,628 1

200,025 0
2004219
200,818 8
201,2156

201,6125
202,009 4
202,406 2
202,803 1

203,200 0
203,506 9
2039938
204,390 6

204,787 5
205,184 4
205,581 2
205,978 1

206,375 0
206,7719
207,168 8
207,565 6

207,962 5
208,359 4
208,756 2
209,153 1

209,550 0
209,946 9
210,3438
210,740 6

211,1375
2115344
2119312
212,3281

212,7250
2131219
2135188
2139156

2143125
214,709 4
215,106 2
215,503 1

215,900 0
216,296 9
216,693 8
217,090 6

217,875
217,884 4
218,2812
218,678 1

219,0750
2194719
219,868 8
220,265 6

220,662 5
221,059 4
221,456 2
221,853 1

202,250 0
202,646 9
203,0438
203,440 6

2238375
224234 4
2246312
225,028 1

2254250
2058219
206,188
206,6156

2070125
207,409 4
227,806 2
228,203 1

228,600 0
228,996 9
229,393 8
229,790 6

230,187 5
230,584 4
230,981 2
231,3781

231,7750
2321719
232,568 8
232,965 6

2333625
233,759 4
234,156 2
234,553 1

234,950 0
235,346 9
235,7438
236,140 6

236,537 5
236,934 4
237,3312
237,728 1

238,1250
238,521 9
2389188
239,3156

239,7125
240,109 4
240,506 2
240,903 1

241,300 0
241,696 9
242,093 8
242,490 6

242,887 5
2432844
243,681 2
244,078 1

244,4750
2448719
245,268 8
245,665 6

246,062 5
246,459 4
246,856 2
247,2531

247,650 0
248,046 9
2484438
2488406

2492375
249634 4
250,0312
250,428 1

250,825 0
251,2219
251,6188
252,0156

2524125
252809 4
253206 2
253,603 1

10

254,000 0
254,396 9
2547938
2551906

255,587 5
255,984 4
256,381 2
256,778 1

257,1750
2575719
257,968 8
258,365 6

258,762 5
259,159 4
259,556 2
259,953 1

260,350 0
260,746 9
261,1438
261,540 6

261,9375
262,334 4
262,7312
263,128 1

263,525 0
263,9219
264,318 8
264,715 6

265,1125
265,509 4
265,906 2
266,303 1

266,700 0
267,096 9
267,4938
267,890 6

268,287 5
268,684 4
269,0812
269,478 1

269,875 0
2702719
270,668 8
271,065 6

271,462 5
271,859 4
272,256 2
272,653 1

273,050 0
273,446 9
2738438
274,240 6

2746375
275,034 4
2754312
275,828 1

276,225 0
2766219
277,0188
277,4156

277,8125
278,200 4
278,606 2
279,003 1

1

279,400 0
279,796 9
280,193,8
280590 6

280,987 5
281,384 4
281,7812
282,178 1

282,575 0
2829719
283,368 8
283,765 6

284,162 5
284,559 4
284,956 2
285,353 1

285,750 0
286,146 9
286,543 8
286,940 6

287,337 5
287,734 4
288,1312
288,528 1

288,925 0
289,3219
289,718 8
290,1156

290,5125
290,909 4
291,306 2
291,703 1

292,100 0
292,496 9
292,893 8
293,290 6

293,687 5
294,084 4
2944812
294,878 1

295,275 0
2956719
296,068 8
296,465 6

296,862 5
297,259 4
297,656 2
298,053 1

298,450 0
298,846 9
299,243 8
299,640 6

300,037 5
300,434 4
300,831 2
301,228 1

301,625 0
302,021 9
3024188
302,8156

3032125
303,609 4
304,006 2
304,403 1
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M CODOLI CILINDRICI SECONDO LE NORME DIN 6535
CYLINDRIC SHANKS AS DIN 6535

Forma HA codolo cilindrico liscio d1/hé 11+1
3/4/5 28

6/8 36

f 10 40

[N [ 1 12/14 45

| 16/18 48

20 50

' 25 56

Forma HB codolo cilindrico tipo Weldon

dl/hé |b1+0.05 |e10 ) n+1

0 -1 hil 0

N 6 4.2 18 5.1 36

N 8 55 18 6.9 36
Jr= | ) | 0 7.0 200 | 85 40

g I | @ 12 8.0 225 | 104 45
I— L 14 8.0 225 | 127 45
=T 16 10.0 240 | 142 48

18 10.0 240 | 162 48

20 1 250 | 182 50

Forma HE codolo cilindrico tipo WISTLE NOTCH

dl/h6| b2 |h h+2 | 140 5 |r2
h1l 0 -1

6 4.3 5.1 36 25 18 1.2

8 5.5 6.9 36 25 18 1.2

10 7.1 8.5 40 28 20 1.2

[ 12 8.2 10.4 45 33 225 | 1.2
N 14 8.1 12.7 45 33 225 | 1.2
F 16 10.1 14.2 48 36 24 1.6
(=] 18 10.8 16.2 48 36 24 1.6
20 11.4 18.2 50 38 25 1.6

Forma HEK codolo cilindrico tipo WISTLE NOTCH con fori di
lubrificazione

al hé 6 8 10 12 14 16 18 20
h3 minimo 1.3 1.5 1.8 2.0 2.5 2.5 2.8 3.0

Le misure della scanalatura frasversale e dei fori di lubrificazione possono essere determinati dal costruttore, tuttavia il
minimo h3 deve essere rispettato.
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Tabella compartiva delle durezze / hardness / Harte / fifi &

Resistenza D D D Resistenza
alla trazione urezza urezza urezza alla trazione Durezza Durezza Durezza
Rm Vickers Brinell Rockwell Rm Vickers Brinell Rockwell
RO HV HB HRC Y HV HB HRC
255 80 76.0 1320 410 390 41.8
270 85 80.7 1350 420 399 427
285 g0 85.5
1385 430 409 43.6
305 a5 Slak=!
320 100 50 1420 440 418 46.9
335 105 g9.8 1455 450 a28 a47.7
350 110 105 1485 480 437 484
370 M5 109
385 120 114 1520 470 a47 469
200 155 119 1555 480 456] a7.7
a15 130 124 1595 480 4686] a8.4
430 135 128 1830 500 @75) 4841
450 140 133
465 145 138 1865 510 [485) 49.8
480 150 143 1700 520 [494) 50.5
495 155 147 1740 530 504 51
510 1680 152
=30 165 106 1775 540 513) 51.7
545 170 1682 1810 550 523) 523
560 175 168 1845 560 532) 53.0
575 180 171
e 185 1ve 1880 570 542 53.6
510 190 P 1920 580 B51) 54.1
625 195 185 1955 580 561) 54.7
640 200 190 1995 6800 570) 55.2
660 205 195
ey =10 199 2030 810 580] 55.7
590 215 204 2070 620 589) 56.3
705 2200 209 2105 830 [599) 56.8
720 225 214 2145 B840 [Bso8) 57.3
740 230 219
S oas oo 2180 650 18] 57.8
770 240 ==t} 20.3 860 58.3
785 245 233 21.3 70 58.3
800 250 238 22.2 B880 59.2
820 o255 242 231
835 260 247 24.0 680 587
850 265 o252 248 700 801
865 270 257 256 -20 81.0
880 275 261 26.4
740 51.8
900 280 266 271
215 e85 271 27.8 780 625
930 290 276 285 780 63.3
950 295 280 292 800 54.0
965 300 285 29.8
995 310 295 31.0 820 84.7
1030 320 304 322 B840 85.3
1080 330 314 33.3 860 65.9
1095 340 323 34.4 880 s5.4a
1125 350 333 355 900 57.0
1155 380 342 36.6
1190 370 352 37.7 920 875
1220 380 361 388 840 68.0
1255 390 371 39.8
1290 400 380 40.8 Resistenza alla trazione N/mm? R

Durezza Brinell 0,102x F/D?*= 30N/mm2 HB
F= Carico a prova in N
D= Diamante della Sfera in mm

Durezza Rockwell C ono diamante 120° HRC
arico di prova compl. 1471 + 9N

onz-
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Tabella compartiva dei materiali da lavorare
Application for cutting material groups

Anwendungsmaterialgruppen
DIHIAPRLZE N H

W.-Nr. DIN EN AFNOR
190 1.1730 C45W EN43B C42E4U
1 Acciaio non legato
210 1.1545 C105W C105E2U
280-325 1.2311 40CrMnMo7 40CMD8
280-325 1.2312 40CrMnMoS8.6 40CMD8+S
280-325 1.2738 40CrMnMoS8.6.4 40CMND8
280-415 1.2711 54NiCrMoV6 55NCDV7
1.5680 12Ni19 Z18N5
1.7012 13Cr2
1.7335 13CrMo44 13CrMo45 15CD3.5
1.7715 14MoV63
1.5732 14NiCr10 14NC11
1.5752 14NiCr14 14NiCr14 12NC15
1.7015 15Cr3 12C3
1.7262 15CrMo5 12CD4
1.8521 15CrMoV59
IAcciaio debolmen-| -
te legato 1.5919 15CrNi6 16NC6
2 1.5415 15Mo3 16Mo3 15D3
1.2735 15NiCr14 10NC12
1.7337 16CrMo44 15CD4.5
1.7131 16MnCr5 16MnCr5 16MC5
1.7139 16MnCrS5 16MnCrS5
P 1.5920 18CrNi8 20NC6
1.6587 18CrNiMo6 17CrNiMo6 18NCD6
1.7311 20CrMo2
1.7264 20CrMo5 20CrMo5 18CD4
1.7147 20MnCr5 20MnCr5 20MC5
1.7149 20MnCrS5 20MnCrS5 20MnCrS5
1.7321 20MnCr4
1.7323 20MnCrS4
/Acciaio da cemen-| 220 1.2162 21MnCr5 20MC5
tazione 250 1.2764 X19NiCrMo4 19NCD16
230 1.2343 X38CrMoV5.1 Z38CDV5
230 1.2344 X40CrMoV5.1 Z40CDV5
1.8509 41CrAlMo7 41CrAIMo710 40CAD6.12
1.2542 45WCrV7
1.2721 50NiCr13
|Acciaio fortemente| 1.8161 58CrV4
3 legati da bonifica 1.2826 60MnSiCr4
1.2550 60WCrV7 55WC20
1.7103 67SiCr5
1.2108 90CrSi5
1.1273 90Mn4
1.1545 C105W1 C105U Y1105
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Tabella compartiva dei materiali da lavorare

Application for cutting material groups
Anwendungsmaterialgruppen

DI FL2H Y H
UNI SS UNE Jis AISI/SAE
c45 1672 F1140 S45C 1045
C98KU 1880 F515 SK3 W1
35CRMo8Ku ~2541 F5303 SKT3 P20
Holdax SKT3+S P20+S
~2541 SKT3+Ni P20+Ni
50NiCrMoV6 ~2550 F5305 SKT4 (6F2) L6
2515
14CrMo45 2216 A182-F11;F12
16NiCr11 SNC415(H) 3415
SNC815(H) 3310;9314
SCra15(H) 5015
12CrMo4 SCM415(H)
16CrNi4 4320
16Mo3 2912 A204Gr.A
SNC22 P6
14CrMo45 2216 A387Gr.12CI.2
16MnCr5 2511 SCR415 5115
18NiCrMo7
SCM421
20MnCr5 SMnC420(H) 5120
SMnC21H 5120(H)
X37CrMoV51KU Vidarbupr. F5317 SKD6 H11
X40CrMoV511KU 2242 F5318 SKD61 H13
41CrAIMo7 2940 SAC645 A355CI.A
45WCrVeKU 2710 S1
55WCrV8JuU
C100KU 1880 W110
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Tabella compartiva dei materiali da lavorare
Application for cutting material groups

Anwendungsmaterialgruppen
DIHIAPRLZE N H

W.-NP. DIN EN AFNOR
1.1645 C105W2 Y1105
1.1654 cl1ow
1.1663 C125W Y2120
11673 C135W Y2140
11274 Ck101 C1008
1.2887 | GS-34CoCrMoV1912
1.2392 G-X28CrMoV51
12606 | G-X37CrMoW52
1.2880 | G-X165CrCoMo12
12601 | G-X165CrMoVA12
1.2201 G-X165CrV12
1.3207 $10-4-3-10 HS10-4-3-10 | Z130WKCDV10-4-3-10
1.3318 s12-1-2 HS12-1-2
1.3302 S12-1-4 HS12-1-4
1.3202 $12-1-4-5 HS12-1-4-5
1.3355 $18-0-1 HS18-0-1 Z8OWCV18-04-01
1.3265 S18-1-2-10 HS18-1-2-10
1.3257 $18-1-2-15 HS18-1-2-15
1.3255 $18-1-2-5 HS18-1-2-5 ZBOWKCV18-05-04-0
1.3247 $2-10-1-8 HS2-10-1-8 Z11DKCW\V/09-08-04
N 1.3346 S2-9-1 HS2-9-1 Z85DCWV08-04-02-0
p 3 [ccioforemente 1.3348 $2-9-2 HS2-9-2 Z100DCWV09-04-02
legati da bonifica
1.3249 $2-92-8
1.3333 $332 HS3-3-2
1.3343 S6-5-2 HS6-5-2 Z85WDCV06-05-04-0
1.3243 S6-52-5 HS6-5-25 | Z85WDKCV06-05-05-04-02
1.3344 S6-5-3 HS6-5-3 Z120WDCV06-05-04
1.3345 S6-5-3C S6-5-3C
1.3246 S7-4-2-5 HS7-4-2-5 Z110WKCDV07-05-04
1.4749 X18CrN28 X18CrN28 718C25
1.4021 X20Cr13 X20Cr13 220C13
14935 | X20CrMoWvA21 |X20CrMowvi21
1.4057 X20CrNi172 X20CrNi172 Z15CN16.02
1.4923 C22CiMoV121 | C22CrMovA21 Z21CDV12
1.4028 X30Cr13 X30Cr13 730C13
1.2316 X36CrMo17 X38CrMo16 235CD17
1.4418 X4CrNiMo165 | XACrNiMo165 Z6CND16.05.01
1.4031 X40Cr13 X39Cr13 240C14
1.4034 X45Cr13 X45Cr13 740C14
1.4873 X45CINIW189 | X45CrNiw189 Z35CNW18.09
1.4109 X65CrMo4 X70CrMo15 270014
1.4747 X80CINiSi20 X80CINiSi20 Z80CSN20.02
1.4112 X90CrMoV18 X90CrMoV18 Z2CND1805
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Tabella compartiva dei materiali da lavorare

Application for cutting material groups
Anwendungsmaterialgruppen

DIHIR B N
UNII SIS UNE JIs AISI/SAE
C100KU SK3
C120KU SK2 W112
C140KU SK1
1870 SUP4 1095
HS10-4-3-10 SKH57
T15
HS18-0-1 SKH2 ™
HS18-0-1-10 SKH4A T5
HS18-1-1-5 SKH3 T4
HS2-9-1-8 SKH51 M42
HS1-8-1 H41;M1
HS2-9-2 2782 M7
M33;M34
HS3-3-2
HS6-5-2 2722 SKH9;SKH51 M2
HS6-5-2-5 2723 SKH53 M35
HS6-5-3 SKH52;SKH53 M3Cl.2
SKH55 M3
HS7-4-2-5 M41
2322 446
X20Cr13 2303 SUS402J1 420
X16CrNi16 2321-03 SUS431 431
C22CrMoV121 2317
X30Cr13 2304 SUS420J2 420
X38CrMo161KU 422
2387
X40Cr14 2304,2314 SuUs420 420
2304
X45CrNiw189 SUH31 SAEHNV3
SUS440A 440A
X80CrNiSi20 SUH4 SAEHNV6
XCrTi12 2327 SUS440B 440B
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Tabella compartiva dei materiali da lavorare
Application for cutting material groups

Anwendungsmaterialgruppen
DIHIAPRLZE N H

W.-Nr. DIN EN AFNOR
250 1.2367 X38CrMoV5-3 EN20B Z38CDV
250 1.2080 X210Cr12 Z200C12
250 1.2363 X100CrMoV51
1.2744 57NiCrMoV77
1.2762 75CrMoNiW67
260 1.2369 81MoCrV4216
250 1.2379 X155CrVMo12.1 Z160CDV12
230 1.2567 X30WCrv53
230 1.2708 45NiCrMoS6
250 1.2713 55NiCrMoV6
260 1.2767 X45NiCrMo4 X45NiCrMo4 45NCD17
Acciaio fortemente 230 1.2842 90MnCrVv8 90MV8
P 3 legati da bonifica 230 1.6358 X2NiCoMo1895
240-300 1.8550 34CrAINi7 34CAND7
265-310 1.8519 31CrMoV9 30CD12
265-310 1.7735 14CrMoV6.9 15CDV6
1.4125 X105CrMo17 X105CrMo17 Z100CD17
1.2601 X165CrMoV12
1.2436 X210Crw12
1.2706 X3NiCrMO1885 E-Z2NKD18
1.2581 X30WCrva3 Z30WCV9
1.2885 X32CrMoCoV333
1.2365 X32CrMoV33 32DCV28
280-325 1.2344 X40CrMoV5.1 40CDV5
Acciaio resistente 230 1.2083 X42CrMo13 Z40C14
4 alla corrozione 265-310 1.2316 X36CrMo16 Z35CD17
300 1.2709 X3NiCrMoTi18.9.5 Z2NKD18-09
265-300 1.3543 X102CrMo17
265-300 1.4059 G-X22CrNi17
265-300 1.4122 X35CrMo17
300-325 1.4301 X5CrNi18-9
300-325 1.4305 X12CrNiS18-8
1.4310 X12CrNi177 X9CrNi188 Z12CN17.07
M o 1.4300 X12CrNi188 X12CrNi188 Z12CN18
5 Acmal.o. 1.4546 X5CrNiNb1810 X5CrNiNb1810
martensitico
1.4948 X6CrNi1811 X6CrNi18 11 Z6CN18.09
1.4303 X6CrNi1812 X4CrNi18 11 ZBCN18.11FF
1.4550 X6CrNiNb1810 X6CrNiNb1810 Z6CNNb18.10
1.4583 X10CrNiMoNb1812 | X5CrNiMoNb19112 Z6CNDb17.13
1.4335 X12CrNi2521 X12CrNi2521 Z12CN25.20
300-325 1.4340 G-X40CrNi27-4
1.4841 X15CrNiSi2520 X15CrNiSi2520 Z15CNS25.20
260-310 1.4401 X5CrNiMo1810 X5CrNiMo17122 Z3CND17.11.1
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Tabella compartiva dei materiali da lavorare

Application for cutting material groups

Anwendungsmaterialgruppen
DIHIAE RN

UNI SiS) UNE JIs AISI/SAE
~2242 F5313 SKD7
X210Cr13KU ~2312 F5212 SKD1 D3
X155CrVMo121KU 2310 F5211 SKD11 D2
X45NiCrMo4KU ~2550 SUH31 EF7
90MnVCr8KU ~2140 F5229 SK5+Mn 02
34CrAlMo7 ~2940 F1741
31CrMoV10 ~2225 F1721 2
14CrMoV6.10 ~2511 F1721 SCr415+V
X105CrMo17 Sus440C 440C
2310
X215CrW121KU 2312 SKD2
X30WCrV93KU SKD5 H21
30CrMoV1227KU SKD7 H10
X40CrMoV511KU 2242 F5318 SKD61
X20Cr13 2314 F5263 SUS420J2 (S136) 420
X38CrMo161KU F5267 SUS420J2+Mo 422
NiCoMo
X12CrNi1707 2331 SUS301 301
2331 SUS302 302
X6CrNiNb1811 348
X5CrNi1810KW 2333 SUS304H 304H
X7CrNi1810 2333 SUS305 308;305
X6CrNiNb1811 2338 SuUS347 347
X6CrNiMoNb1713 SCS22 318
X6CrNi2620 2361 SUH310;SUS310S 3108
X16CrNiSi2520 SUH310 314;310
X5CrNiMo1712 2347 SUS316 316
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Tabella compartiva dei materiali da lavorare
Application for cutting material groups

DIHIR RN

Anwendungsmaterialgruppen

W.-NIr. DIN EN AFNOR
260-310 1.4462 X2CrNiMoN225 X2CrNiMoN 2253 Z2CND22.05Az
1.4652 X2CrNiMoN25227 | X1CrNiMoN25228
1.4362 X2CrNiN234 X2CrNiN234
» 14539 | X2NiCrMoCu25205 | X2NiCrMoCu25205 Z2NCDU2520
5 Acc'a'_o_ 1.4540 X4CrNiCuNb164 X4CrNiCuNb164
martensitico
1.4460 X3CrNiMo2752 X3CrNiMo2752 ZACNUND16.4M
1.4542 X5CrNiCuNb174 X5CrNiCuNb164 Z3CND25.7Az
260-310 1.4480 G-X6CrNiMo18-10 Z6CNU17.4
280-325 1.4541 X10CrNiTi18-9
1.4547 X1CrNiMoN20187 | X1CrNiMoN20187
14563 | XINiCrMoCuN31274 |X1NiCrMoCuN31274
1.4876 X10NICrAITi3220 | X10NiCrAITi3220 INCOLOY800
1.4864 X12NiCrSi3616 X12NiCrSi3616 Z20NCS33.16
1.4410 X2CrNiMoN2574 | X2CrNiMoN 2574 Z3CND25.07Az
14507 | X2CrMoNiCuN2563 | X2CrMoNiCuN2563
14501 | X2CrNiMoCuWN2574 [X2CrNiMoCuWN2574)  Z3CND25.06Az
M 1.4406 X2CrNiMoN17122 | X2CrNiMoN17122 Z2CND17.12Az
1.4429 X2CrNiMoN17133 | X2CrNiMoN17133 Z2CND17.13Az
1.4439 X2CrNiMoN17133 | X2CrNiMoN17135 | Z3CND18.14.05Az
1.4962 X12CrNiTi163 X12CrNiWTi163 ZB6CNNb18.10
Acciaio marten- . o
=y | i 1.4828 x15CrN|§|2012 X15CrN|IS|2012 Z17CNS20.12
vecchiamento 1.4306 X2CrNi1911 X2CrNi19 11 Z2CN18.10
1.4404 X2CrNiMo17132 X2CrNiMo17122 Z2CND17.12.02
1.4435 X2CrNiMo18143 X3CrNiMo18143 Z2CND17.13
1.4438 X2CrNiMo18164 X3CrNiMo18154 Z2CND19.15.4
280-325 1.4551 X10CrNi18-9
1.4311 X2CrNiN1911 X2CrNiN1810 Z2CN18.10Az
1.4436 X5CrNiMo17133 X5CrNiMo17133 Z6CND18.12.03
I 1.4308 X6CrNi189 X5CrNi19 10 Z6CN18.10M
N 14580 | XB6CrNiMoNb17122 | X6CrNiMoNb17122 Z6CNDNbD17.12
B 280-325 1.4571 X6CrNiMoTi17122 | X6CrNiMoTi17122 Z6CNDT17.12
(- ) 280-325 1.4712 X10CrSi6
280-325 1.4741 X10CrSi18
-~ Ghisa grigia e 180-240 0.6025 GG25 FT25D
ghisa legata 190-260 GG25CrMoV FT25CMV
K 8 Ghis: S;ei;ida'e >250 0.1010 GGG70 FGS700-2
sferoid?ale legata >280 GGGT70 legiert
- 130 AlZnMgCu2
S Alluminio 45-60 AISi12
Materiali non 120 EleKitrolyt-Cu
N 10 ferrosi 80-150 Bronze
11 Materiali non Plastik
metallici GrAahit
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Application for cutting material groups
Anwendungsmaterialgruppen

——eneral| W =

Tabella compartiva dei materiali da lavorare

YA
UNI SIS UNE Jis AISI/SAE
X2CrNiMoN225 2377 329LN
654SMO
2327 SAF2304
2562 904L
XM-12 15-5-PH
X3CrNiMo2752 2324 SUS329J1 329
SCS24;5US630 630 17-4-PH
X1CrNiMoN20187 2778 254SMO
SANICRO28
NFC800 ALLOY800
SUH330 330 INCOLOYDS
X2CrNiMoN2574 2328 F53 SAF2507
255 FERRALIUM
F55 ZERON100
X2CrNiMoN1712 SUS316LN 316LN
X2CrNiMoN17133 2375 SUS316LN 316LN
SUS316LN 316LN
347H
SUH309 309
X3CrNi1811 2352 SUS304L 304L
X2CrNiMo17122 2348 SUS316L 316L
X2CrNiMo17132 2353 SCS16;SUS316L 316L
X2CrNiMo1816 2367 SUS317L 317L
X2CrNiN1811 2371 SUS304LN 304LN
X5CrNiMo17132 2343 SUS316 316
2333 SCS13 CF8
X6CrNiMoNb1712 316Cb
X6CrNiMoTi1712 2350 SUS316Ti 316Ti
G25 0125-00 FC250 A48-40B
FC250+CrMoV
GS700-2 0737-01 FCD700 100/70/03
Anticorodal A7075
AlSi12 ACBA
Bronzo BC

Resina per modelli

Grafite

onz-
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Tabella compartiva dei materiali da lavorare
Application for cutting material groups
Anwendungsmaterialgruppen

VIR R SR VNAR
W.-Nr DIN EN AFNOR
1.4876 X2NiCrAITi3220
Acciai resistenti
S 12 al calore, acciai
speciali
2.4810 NiMo30
2.4602
2.4819 NiMo16Cr15W
2.4610 NiMo16Cr16Ti
2.4619
NiCr21Fe18Mo9
2.4665
2.4816 NiCr15Fe
2.4851
2.4856 NiCr22Mo9Nb
NiFe38Cr16Nb
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Tabella compartiva dei materiali da lavorare
Application for cutting material groups

Anwendungsmaterialgruppen
VIR R SR iVNARE

UNII

SIS UNE JIs AISI/SAE

AM350

AM355

CUSTOM455

INCOLOY800

INCOLOY801

INCOLOY909

LAPELLOY

M-308

N-155

AIR RESIST13

FSX-414

H531

HAYNES188

HAYNES25

MAR-M-302

MAR-M-509

MP159

MP35N

STELLITE21

STELLITE30

STELLITE31

W152

W162

ASTROLOY

GTD222

HASTELLOY B-2

HASTELLOY C

HASTELLOY C-22

HASTELLOY C-276

HASTELLOY C-4

HASTELLOY G

HASTELLOY G-3

HASTELLOY N

HASTELLOY S

HASTELLOY W

HASTELLOY X

IN100

INCONEL600

INCONELG01

INCONEL625

INCONEL706

INCONEL708

INCONEL713
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Tabella compartiva dei materiali da lavorare
Application for cutting material groups

Anwendungsmaterialgruppen
VIR R SR VNAR

W.-Nr. DIN EN AFNOR
1.4876 X2NiCrAlITi3220
Acciai resistenti
S 12 | alcalore, acciai
speciali
2.4810 NiMo30
2.4602
2.4819 NiMo16Cr15W
2.4610 NiMo16Cr16Ti
2.4619
NiCr21Fe18Mo9
2.4665
24816 NiCr15Fe
2.4851
2.4856 NiCr22Mo9Nb
NiFe38Cr16Nb




W =

Tabella compartiva dei materiali da lavorare
Application for cutting material groups

Anwendungsmaterialgruppen
VIR R SR iVNARE

UNII

SIS UNE JIs AISI/SAE

AM350

AM355

CUSTOM455

INCOLOY800

INCOLOY801

INCOLOY909

LAPELLOY

M-308

N-155

AIR RESIST13

FSX-414

H531

HAYNES188

HAYNES25

MAR-M-302

MAR-M-509

MP159

MP35N

STELLITE21

STELLITE30

STELLITE31

W152

W162

ASTROLOY

GTD222

HASTELLOY B-2

HASTELLOY C

HASTELLOY C-22

HASTELLOY C-276

HASTELLOY C-4

HASTELLOY G

HASTELLOY G-3

HASTELLOY N

HASTELLOY S

HASTELLOY W

HASTELLOY X

IN100

INCONEL600

INCONELG01

INCONEL625

INCONEL706

INCONEL708

INCONEL713
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Tabella compartiva dei materiali da lavorare
Application for cutting material groups

Anwendungsmaterialgruppen
IR H]

W.-Nr. DIN EN AFNOR
2.4668 NiCr19Fe19Nb5Mo3
2.4669
2.4061 Ni99.6
2.4634
Acciai resistenti 2.4636
12 | alcalore, acciai 2.4650
speciali 2.4631 NiCr20TiAl
2.4632
2.4662
S
NiCr19Co18Mo4Ti3Al3|
2.4654 NiCr20Co13mO4Ti3Al
3.7024
TiV10Fe2AI3
13 | Leghe di titanio TiAI5SN2.5
TiAI5Sn2.5
3.7164 TiAI6V4
TiAI6V4
12311 40CrMnMo7
12312 26CrMo7
12323 48CrMoV6-7
45-52 HRC 12343 X38CrMo51
H 14 | Acciaitemprati 12344 X40CrMoV51
12708 45NiCrMoS6
12842 90MnCrV8
12080 X210Cr12
53-59 HRC
12323 48CrMoV6-7
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Tabella compartiva dei materiali da lavorare
Application for cutting material groups

DA RN

Anwendungsmaterialgruppen

UNII

SIS

UNE

JIs

AISI/SAE

INCONEL713C

INCONEL718

INCONEL901

INCONEL X-750

MAR-M-200

MOD. IN100

MOD. IN792

NICKEL201

NIMONIC101

NIMONIC105

NIMONIC115

NIMONIC263

NIMONIC80A

NIMONIC81

NIMONIC86

NIMONIC90

NIMONIC901

NIMONIC91

UDIMETS500

UDIMET520

UDIMET700

UDIMET720

WASPALLOY

Ti(PURE)

AMS4986

Ti10V-2Fe-3Al

ASTMGrade21

Ti15Mo-3Nb-3Al-0.2Si

ASM4995

Ti17

ASM4943

Ti3Al-2.5V

ASM4909

Ti5Al-2.5Sn

ASM4910

Ti5AI-2.58n

ASM4919

Ti6-2-4-2

ASM4981

Ti6-2-4-6

ASM4920

TiBAI-4V

ASM4981

TiBAI-4V
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Tabella compartiva dei materiali da lavorare
Application for cutting material groups

Anwendungsmaterialgruppen
DIHIAE RIS

Hardness
ISO Material Brinell

HB DIN

12343 X38CrMo51
12344 X40CrMoV51
12363 X100CrMoV51
12369 81MoCrV4216
12379 X155CrVMo12 1

53-59 HRC 12567 X30WCrv53
12708 45NiCrMoS6
12713 55NiCrMoV6

H 14 | Acciaitemprati 12738 40CrMnNiMo8-6-4

12767 X45NiCrMo4
12842 90MnCrV8
12080 X210Cr12
12363 X100CrMoV51

60.65 HRC 12369 81MoCrV4216
12379 X155CrVMo12 1
12767 X45NiCrMo4
1.2842 90MnCrv8

onz-
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Tabella compartiva dei materiali da lavorare
Application for cutting material groups

Anwendungsmaterialgruppen
DIHIAE RIS

SIS

UNE

Js

USA

AISI/SAE

Misc. Brand

onz-
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Gruppi di materiali
Material classification
Material klassifikation

ZREFIEN

Unalloyed steel

Low alloy steels / Cast hardening steels
High alloyed steel

High corrosion resistance steel

Martensitic steel

Martensitic steel against hardened

Gray iron and alloyed iron

Spheroidal graphite iron and spheroidal graphite iron alloyed
Aluminium

OONODOMNRMN -

Electrolytic copper, bronze
11 Graphite, plastics material
12 Ni-based super-alloys

13 Titanium alloy

14 Hardened steel

Im 2 A 2
5

1 Unlegiertem Stahl

2 Niedrig legierte Stahle / Cast-Hardening-Stahle
3 Hoch legiertem Stahl

4 Hohe Korrosionsbestandigkeit Stahil

5 Martensitstahl
6
7
8
9

T

Martensitstahl gegen gehartet
Grauguss und legierten Eisen
Spharoguss und Spharoguss legiert
Aluminium

Elektrolyt-Kupfer, Bronze

11 Graphit, Kunststoff

12 Ni-Basis-Superlegierungen

13 Titanlegierung

14 Geharteter Stahl

In 2 A 2
5

T AW

2 fRaei / R
3 e

4 R kA

5 KR4
6
7
8
S
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AQENTE/NAME/FAFR vttt Data/Date/ H ...,
Cliente/COoOMPANY/ 2 Tl v CIHOTOWN/AE T v

MAENQIE/MAOTEHQIAA ...
Carico di rottura/Breaking load/A KT E 1 N/MIM2 ..o
DUIEZZA/HAIAENESS TS ...
Condizione della superficie/Surface CoNAiioN/ZETHPIRZS ...ovivviiiii
Fissaggio/Type of ClaMP/IEEH T, .ot
Parficolare lavorato/Machined Part/ Il 22 ..
Lavorazione eseguita/Type of WOrKING/ TAEZE T ...
Macchina / Machine / L3
MarCa/BIANG/ AL ..o TIRO/TYRE/ZET i
Potenza/Power/ T kw........... Cond. macchina/Machine conditions/HLas 4 v
Velocita di rotazioni/ReVOIUtioN SPEEA/ LT ... ....c.ciiiiiicc s
Variabilita dell'avanzamento/Feed motion varables/HE 4 IE S AF B ..
Refrigerante/Coolant/AAIH]  [INO/NO/IE [ISINES/ ATt wvoveverirerirereieieeeeeeeeeee s
AHACCO/SYSIEM SNANK/ I ZRGE .+ vvivietiii e

Disegno / Draw / 7 ek 1]
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QUESTIONARIO TECNICO
TECHNICAL ENQUIRY
B ZN PSS Nt

Utensile/Tool/ T H.

rQorco/brand ......................................................

Competitor
oAb 3 4 i

ﬁ'So/TooI’s NAME e |
@Iﬂ%%

n. To%lizen‘ri/nr. offlufes e |

DAL & )
?lece ProduzioNE/COTE s

Cond. di lavoro/Cutting conditions/
I

velocitd taglio Ve/cutting speed [m/min]
PIRDEE Troymin] e
nr, giri frevolutions [rpm]
[rpmt]

avanz./dente Fz / feedfrev. [mm]
LG/ [m
avanz. F / feed speed [mm/min]

BRUE mmymin] [
Iorgh togllo rodlole/rodlol depth of cut [mm)]
FedmZll PN { ]
prof. taglio assiale /axial depth of cut [mm]

BFIIHIIE [rom] o

Risultato/Results/ T4 4 fi

Lunﬂ? ToToIe di lavorazione / Total working lenght [mm]
KBE IMmm] T T

Tipo usura / Type of wear
%% il
ommen’n[Remorks[ﬁﬁ

onz-

Timbro cliente/Company stamp//A %

Firma leggibile/Signature/s: 5
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QUESTIONARIO TECNICO PER MASCHI

Data:

TECHNICAL ENQUIRY FOR TAPS

N:

1. - FILETTATURA, FORATURA PREVIA

1.1- Dimensioni del filetto: ‘ ‘ Tolleranza:

1.3- Tampone di Iiletz‘o:‘

2.-PEZZO DA LAVORARE

2.1-Tipo di foro :

]

1.2- Filetto ‘ ‘ Destra ‘ ‘ ‘ Sinistra ‘ Diametro previo : |:|
‘No ‘ ‘ ‘ s ‘Ilpassa:‘ ‘ Il Non passa : |:|

‘In base ala bozza allegata ‘

] — 1] =i

‘ I2NT

3.4 - Condizini di taglio :

4. — UTENSILI UTILIZZATI ATTUALMENTE

2.2—Materialer ‘ Norma." ‘ Res. Trazione. ,N/mm?: |:|

2.3 - Stato del materiale: ‘ ‘Nan trattam‘ ‘ ‘ Trattato ‘ Durezza HB: |:|

2.4 - Tipo di trucioli : ‘ ‘ Lunghi ‘ ‘ ‘ Corti ‘

2.5 - Tipo di foro previo : ‘ ‘L— P ‘ ‘ Alesat ‘ ‘ ‘ paggi ; ‘ ‘ Fuso ‘

3. - CONDIZIONI DI IMPIEGO

3.1 - Tipo di macchina: ‘ ‘ Potenza : ‘ ‘

3.2 - Modo di lavoro : ‘ ‘a,,-zzo,,,a,e‘ ‘ ‘ Verticale ‘ Tipo e marchio portamaschio:‘ ‘ Si ‘ ‘ ‘ No ‘

3.3 - Tipo e marchio portamaschio : ‘ ‘
Compensazione assiale : ‘ ‘ Si ‘ ‘ ‘ No ‘ Limitazione coppia : ‘ ‘ Si ‘ ‘ ‘ No ‘
Compensazione radiale : ‘ ‘ Si ‘ ‘ ‘ No ‘

Lubrificante: ‘ ‘ ‘ ‘ Manuale ‘

Tipo/Rit.: ‘ ‘ﬁattamento superficiale: l:|

4.2 - Forma di striature: ‘ ‘ Dritta ‘ ‘ ‘ Retta + int. corretta ‘ ‘ ‘Tipo cucchiaio ‘
‘ ‘E/fca lenta destra ‘ ‘ ‘ Elica rapida destra. ‘ ‘ ‘ Elica lenta sinistra. ‘ ‘ ‘E/fca rapida sinistra. ‘
osservazioni
Ditta: Telef: Fax:N:
OGGETO :
Data: —_____ Persona diriferimento:

onz-
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ISTRUZIONI PER L'USO DI UTENSILI DA TAGLIO / INSTRUCTION FOR USING CUTTING TOOLS

( PERICOLO / HARZARD )

Il contatto diretto con il bordo Aapuntito puo causare
lesione.

Direct contact to the sharp cutting edge may cause
injury.

(| CONTROMISURA / OCUNTERMEASURE )

Utilizzare i guanti protettivi per 'estrazione dalla
scatola o il montaggio sulla macchina.

Wear protective gloves when take out of the box or
mount to the machine.

Lutilizzo errato o le condizioni di lavoro difettose
possono causare la rottura dell’'utensile o la disper-
sione di pezzi rotti.

Misuse or mismactch of working conditions may
cause tool breakage of dispersion of broken pieces.

Fornirsi di coperture di sicurezza, portare gli occhiali
di sicurezza e/o guanti di protezione. Leggere il
manuale di istruzioni. Seguire le raccomandazioni
del catalogo.

Provide safety covers, wear safety glasses and/

or for protective gloves. Read instruction manual
before using. Reise to the recommended conditions
in catalogs.

Pressione o usura eccessiva aumenteranno la re-
sistenza dell'utensile e potranno causare la rottura
dell’'utensile o la dispersione di pezzi rotti.

Excess impact or heavy wear will increase cutting
resistance and may cause tool breakage and disper-
sion of broken pieces

Sostituire presto gli utensili. Munirsi di coperture di
sicurezza, utilizzare occhiali di sicurezza e guanti di
protezione.

Change tools a little early. Provide safety covers
wear safety glasses and protective gloves.

La dispersione di trucioli scaldati o prolungati puo
causare lesioni o bruciature.

Dispersion of heated or prolonged chips may cause
injury or burn.

Munirsi di coperture protettive, portare occhiali di
sicurezza e/o guanti protettivi. Eliminare i trucioli in
luogo sicuro.

Provide safety covers wear safety glasses and/or
protective gloves. get rid of chips safety.

Durante le operazioni di taglio gli utensili diventano
molto caldi. Il contatto diretto con gli utensili subito
dopo le operazioni pud causare bruciature.

During cutting operation, cutting tools get very hot.
Direct contact to tools immediately after operation
may cause burn.

Utilizzare equipaggiamento di protezione tipo i
guanti protettivi.
Wear protective equipment like protective gloves.

Scintille, generazione di calore o trucioli ad alta
temperatura durante le operazioni possono causare
incendio.

Sparks, generation of heat or chips in high tempera-
ture during operation may cause fire.

Evitare operazioni se ci si aspetta un’esplosione o
un’accensione. Quando viene utilizzato un refrige-
rante non solubile, devono essere previste misure
antincendio.

Avoid operation when ignition or explosion to be
expected. When insoluble coolant is used, enough
fire fighting measure must be taken.

La mancanza di bilanciamento dinamico nella ro-
tazione ad alta velocita puo causare scentratura e
I'utensile puo essere rotto dalla vibrazione.

Lack of dynamic balance in high-speed rotation may
cause rubout and the tool may be broken by vibra-
tion.

Munirsi di copertura di sicurezza, utilizzare occhiali
di sicurezza e guanti protettivi. Fare test e conferma-
re la presenza di vibrazioni o crepitii.

Provide safety cover, wear safety glasses and pro-
tective gloves. Perform test run and confirm if vibra-
tion or chattering is observed.

onz-

Il contatto diretto con le bruciature nel lavoro pud
causare lesioni.

Direct contact to the burns on the work may cause
injury.

Non toccare a mani nude.
Don’t contact with bare hand.

E’ pericoloso utilizzare I'utensile diversamente
dall’Aaplicazione fissata. Puo danneggiare I'utensile
e la macchina.

It is dangerous to use tools other than the fixed Aa-
plication. It may cause damage of tool and machine.

354

Utilizzare I'utensile come prescritto nel manuale di
istruzioni.
Use the tool as prescribed in the instruction manual.
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SAFETY INSTRUCTIONS ISTRUZIONI DI SICUREZZA
(For your own safety) (Per la vostra sicurezza)
Thank you very much for using “ YONNEX” products. Grazie per aver scelto i prodotti “YONNEX”.
We are making strenuous efforts to improve quality and safety ~ Facciamo ogni sforzo per migliorare la qualita e la sicurezza
of our products. Please read the rollowing instructions care- dei nostri prodotti. Per favore leggete le seguenti istruzioni
fully before using products Aapearing in this catalog. con attenzione prima di utilizzare i prodotti di questo catalogo.
A Indicates hazardous conditions that, if not faithfully Alndica modalita di utilizzo che, se non seguite fedelmen-

followed, could result in a great danger. You are requested to te, possono causare grave pericolo. Siete pregati di seguire
read and follow “ & “ in our instruction manuals without fail to attentamente nel vostro manuale di istruzioni senza tralascia-

avoid personal injury or property damage. re nulla, in modo da evitare lesioni personali o danni.
HANDLING MANEGGIARE
When carrying or unpacking a product, you must be Quando si trasporta o si sconfeziona un prodotto, fare
cautious for its dropping or slipping-out. attenzione che non cada o scivoli.
When carrying a number of tool holders or a heavy tool Quando si trasportano un numero di porta utensili 0 un
holder, you must be very careful. As circumstances porta utensile pesante, bisogna stare molto attenti. Se
demand, a trolley or a carrier should be used. le circostanze lo richiedono, utilizzare un trolley o un
trasportatore.

ATTACHING AND REMOVING A CUTTING TOOL
ATTACCARE E RIMUOVERE UN UTENSILE DA TAGLIO

A tool holder must be fixed firmly into a fixing jig or a

tool presetter. Un porta utensile deve essere fissato stabilmente ad
una alesatrice o dispositivo per 'utensile.

Do not touch a cutting tool with bare hands when in-

stalling it into a holder. Non toccare I'utensile a mani nude quando lo si instal-
la su di un porta utensile.

Be sure to use our designated spanner when chuck-

ing a tool. Place it onto the flats or the notches of the
clamping nut, and tighten slowly, Never use a hammer
to tighten the nut any further.

DURING MACHINING OPERATION

Do not touch a tool holder when it is rotating, which
may result in personal injury.

Hot, flying chips may be projected from the workpiece
during machining. Therefore, machines should be fully
guarded and personal protective equipment should be
used at all times.

When setup is done with a high coolant pressure on,
do not Approach the cutting edge. The cutter may pop
out, which could result in personal injury.

Use tool holders or others for the intended use only.
Do not modify or disassemble a holder. It could lead to
an accident.

PRESERVING THE PRODUCTS

A tool should be removed from a tool holder when the
holder is kept in storage for a long time. Failure to do so
may result in lowered chucking force.

If preserved long, a clamping nut (a cAa) should be
loosened, then re-tightened before starting machining
operation.

Before a tool holder is put into storage, remove the
chips, Apply rustproof oil and take care not to make any
dents on the cone.

Siate certi di utilizzare la chiave Aapropriata quando

si fissa I'utensile. Posizionarlo sul piatto o sulla frasta-
gliatura del dado di bloccaggio, e stringere lentamente.
Mai utilizzare un martello per stingere ulteriormente il
dado.

DURANTE LE OPERAZIONI DELLA MACCHINA

Non toccare il porta utensile quando ruota, cio pud
causare lesioni personali.

Trucioli caldi e volanti possono esser proiettati dal pez-
zo lavorato durante I'operazione. Percio le macchine
dovrebbero essere controllate e dovrebbe essere uti-
lizzato I'equipaggiamento protettivo in ogni momento.

Quando ¢ fatto il set up con un’alta pressione del refri-
gerante, non avvicinarsi allo spigolo tagliente.La fresa
puo fuoriuscire e causare lesioni.

Utilizzare porta utensili o altro solo per 'uso previsto.
Non modificare o smembrare un porta utensile. Cio
potrebbe causare un incidente.

PRESERVARE | PRODOTTI

Un utensile dovrebbe essere tolto da un porta utensile
se il porta utensile & tenuto in magazzino per lungo

tempo. Altrimenti si puo diminuire la forza di tenuta. Se
tenuto a lungo, un dado di bloccaggio dovrebbe essere
allentato e poi ri-fissato prima di iniziare la lavorazione.

Prima che un porta utensile sia messo a magazzino.
togliere i trucioli, Aaplicare I'olio antiruggine e fare
attenzione a non provocare ammaccature sul cono.

onz-

These are general safety warnings for the use of tool holders.

Each product has more specific safety instructions. You are Queste sono misure generali di sicurezza per I'utilizzo dei
requested to read them carefully before using products. porta utensili. Ogni prodotto ha istruzioni di sicurezza pit

specifiche. Si richiede di leggerle attentamente prima di uti-
If you have any questions, please contact us any time. lizzare i prodotti.

Per qualisiasi domanda, contattateci in qualsiasi momento. 355
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Restare sempre aggiornati con un click!
To be always up-to-date with a click!
Um mit einem klick immer auf dem
laufenden zu sein!

s A g, R SEH

@ HRC Y520 SERES You o nre: Homs / Yooma 70 HRC Y500 SERES,

y@ﬂﬂsﬁ 1B HRC Y588 SERIES

vses Yso8 vsi15 vsi8 vs32

Per aiutarvi a soddisfare le vostre esigenze!
To help you to satisfy your needs!
Ihnen zu helfen, Ihre Bedurfnisse zu befriedigen!

B B S 0 R
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la Navigazione Interna, 70
PADOVA - Italy

Website: www.itt.it
www.yonnextools.com

ivenditore di zona:
Local retailer:
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