


UROPA
OOL

Premier Line:
High performance cutting tools.

The Europa Premier Line milling range has been
assembled to provide high performance solutions to
todays demanding machining applications.

The majority of the tools are solid carbide, but there
are HSS-PM options for less demanding or less
stable conditions. All tools can be run on the latest
CNC machinery for maximum benefit, but they work
equally well on older machines, operating at lower
speeds with the same high efficiency.

The tools in this catalogue are suitable for a wide
range of milling applications, please refer to our
other catalogues for drilling, threading and indexable
tooling.
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Tool images are for illustration purposes only

PRODUCT | PULSAR PULSAR | MASTERMILL MASTERMILL | MASTERMILL | MASTERMILL MASTERMILL
and do not show the full range of tools within GROUP BLUE PULSAR DMX VX VXD VX5 VX6 / VX6C ET AL-HPC ALU-XP Sl SHEIRE
the product group. See individual index of each MATERIAL | NG HM MG HM MG HM MG HM MG HM MG HM MG HM MG HM MG HM MG HM MG HM HSS PM
group for full details. I
TOOL ,
TYPE
General information - P.331-348 PAGENO. |  5.58 59-123 | 125186 | 187-197 200-205 | 206-213 | 225240 | 241-254 | 255281 | 283-302 | 303-329
ISO MATERIAL VDI 3323 HA&,%%E)SS @®: Primary application o: Secondary application @®: Primary application 0: Secondary application 1ISO
Non-alloy steel 1-5 <25 (o) o o o {
Low alloy steel 6-9 25-35 (o) o () o (@] { ]
High alloy steel 10-11 35-40 o o o o ([ J
Ferritic / Martensitic
Stainless steel 1) o ® ® o ® ® ®
Austenitic
Stainless steel " o { { ® o
Grey Cast iron 15-16 O () ( [ ]
Nodular Cast iron 17-18 (o] ([ o ([ J
Aluminium (HSM) ( J
21-25
Aluminium [ ] ([ ]
Copper :
Copper alloys A o L o
Plastics/Acrylics 29.1 ( } O
CFRP/GFRP 29.2
Synthetic Graphite 30 ( }
Heat Resistant
and Super Alloys e ® o o ® o o
Titanium 36-37 (0] { [ ) ©) (0]
40-55 ( J o
Hardened steel 38-39 55-65 ( } (@)
65-70 o




Material Group Examples

Non-alloy steel 1-5 Low alloy steel 6-9 High alloy steel 10-11
96,78 ey 590:98,99 Designed specifically for use
230Mo7 070M20 H13 in dry cutting conditions for
060A62 EN24
080M46 B02 steels up to HRc70
en I I N e
Stainless Ferritic/Martensitic Martensitic i
Steel 3323 Annealed 2 Quenched/Tempered & Ausiizalite w
403 4108 304
410 430F 316
430 321 15-5PH
17-4PH
Duplex/Super Duplex
Cast Iron ;{,3!,’ Grey cast iron 15,16 | Nodular castiron |17,18 | Malleable castiron |19, 20
GG10 GGG40 GTS35 ; f
GG20 GGG50 GTS45 ,
GG30 Meehanite GTS55 /
GG40 F
f V
L VDI Aluminium, Aluminium, Aluminium, Aluminium, Yy g
Aluminium 535 not curable 21 | Curable, hardened | 22 Si0.5-12% 23,24 Si>12% 2> g f
AlCuMg1 HE9, 30 G-AISi10Mg i
Al99.5 AlMgSi1 LM86, 9, 20, 24, 25 G-AISi12 y :
AlMg1 7050 5052 G-MgAl6 /
7075 6063 LM5
i
Copper, Bronze 26 Copper, Bronze 27 Copper, Bronze 28
short chip alloys long chip alloys Cu - Al - Fe alloys ¥
Commercially pure Cz106 Ampco18 /
C101 Cz108 Ampco20
CZz120 Cuzn37 Ampco26 r
PB104 /
Non VDI Thermosetting Thermosetting and
metallic 3323 plastics 2o reinforced plastics A NI =S = (
Acetal CFRP, GFRP Synthetic Graphite
Nylon Circuit Board Hard rubber
Kevlar
Tufnol
HRSA, FE based HRSA, Ni/Co based HRSA, Ni/Co based HRSA, Ni/Co based
31, 32 33 34 35
aged or annealed aged or annealed cast cast
NA15 Nimonic 75 Monel k-500 Hastelloy b
NA17 Hastelloy C-4 Inconel Hastelloy C
GX40NiCrSi38-18 Inconel 625 Inconel 718 Inconel X-750
Incoloy 825
Monel 400
: VDI N Titanium alloys
Titanium 3323 Titanium unalloyed 36 alpha + beta alloys 37
Pure Titanium TiAI6V4
i TA10-13
2TA1 TiAI3V2.5
TA45-51
TA11
41
Hardened steels 38 Hardened steels 39 Chilled Cast Iron 40 Hardened Cast Iron
45- 55HRc >55HRc Ni-Hard 1 GX300CrMo15-3
Hardox400 Hardox 600 Ni-Hard 2
Hardox500
P20

» For full material group tables, refer to pages ??7??




APPLICATION GUIDE
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HIGH FEED END MILLS

» For material group examples, refer to page 4
» For full material group tables, refer to pages 334-347

15 | 69 | 10-11|12,13| 14 | 1516 | 17-20 | 21-25 | 26-28 | 20.1 | 202 | 30 |31-35 | 36:37 | 36-39 Code Item Description Page No.
o | PN 110350 | e g o P8
o|e . R I e — o o o P9

2-FLUTE END MILLS
o e ° . 100450 | i Rlo [PliEEEesig P.10-12
oo S 101850 | i RibProcessing | Paas
o| e Ak el 102350 | 20 P13
o | e o . 106350 | i A
ol e ° . 100350 | e RIOIFEEER P.22-24
o e . 100350 | n—— EITD P.16
N =
| b L —
3k ) — 101350 | e Edonded Neck v | P18
o : L I —— Sar e b0 o 20.0m P17
o | o aLesl b e —— S N r.20-21
3-FLUTE END MILLS
o ° (\‘ . 107350 ——0 gﬁnggzli\i/.loarzrcnr-]mnmm P.26
4-FLUTE END MILLS
o e . 101550 | i SACT s INEES P.28
o ¢ ~—— é 103350 H Eﬁggﬂg{igﬁ: L(‘I.Omm-Z0.0mm P.29
S o ./ 101650 “ Ejfﬁglﬂﬁi’;ﬁﬁ‘;&()mm_12_0mm P.30
o ° 101750 o e Eﬁggﬁiﬁ?gs&mm-1z.omm P.31
o ° ";‘ . 101950 ] gﬁﬂiﬁf%ﬂﬁr_‘zomm P.27
6 & MULTIFLUTE END MILLS
°o|e . 108350 | b S e et e o5 0mm - 200mm | P32
°c| e ® \? 102950 ﬂ !1_5?Egixszg.gir§nsw - 25.0mm P.33
o|e . 103950 At e e, P.34
Cutting Data P.35




HIGH FEED CORNER RADIUS HIGH FEED CORNER RADIUS Eula%'g\L

SHORT LENGTH LONG LENGTH

NG Z — NG % ]
i ﬂ M HM
ZEFP 4 RE FHA 0° 6535HA ZEFP 4 RE FHA 0° 6535HA

Series No. 110350 re re Series No. 111350
DN e DN e
» cutting conditions : p.40-41 I j I I » cutting conditions : p.40-41
DMM DC _ DMM DC
Excellent wear resistance at heavy feed rates Excellent wear resistance at heavy feed rates
on high hardened material. »LﬁMX #ﬁMX on high hardened material.
Designed with reduced clearance angles and S o Designed with reduced clearance angles and
short flutes for strength. OAL OAL short flutes for strength.
High hardness & heat resistant coating for High hardness & heat resistant coating for
long life in dry applications. long life in dry applications.
CORNER SHANK LENGTH EFFECTIVE OVERALL NECK CORNER SHANK LENGTH EFFECTIVE OVERALL NECK
Eg';%PégSEE D'A"S'ETER RADIUS DIAMETER OF CUT LENGTH LENGTH DIAMETER Egi%PcAgg'éE D'A"S%TER RADIUS DIAMETER OF CUT LENGTH LENGTH DIAMETER
RE DMM APMX LU OAL DN RE DMM APMX LU OAL DN
1103500200 2.0 0.5 6 1.0 6.0 50 1.8 1113500200 2.0 0.5 6 1.0 6.0 70 1.8
1103500300 3.0 0.5 6 1.2 8.0 50 2.8 1113500300 3.0 0.5 6 1.2 8.0 70 2.8
1103500400 4.0 0.5 6 1.5 10.0 50 3.8 1113500400 4.0 0.5 6 1.5 10.0 70 3.8
1103500600 6.0 0.5 6 25 12.0 60 54 1113500500 5.0 0.5 6 2.0 10.0 70 4.6
1103500601 6.0 1.0 6 25 12.0 60 5.4 1113500600 6.0 0.5 6 2.5 12.0 90 54
1103500800 8.0 1.0 8 3.5 16.0 60 7.2 1113500601 6.0 1.0 6 25 12.0 90 54
1103500802 8.0 2.0 8 3.5 16.0 60 7.2 1113500800 8.0 1.0 8 3.5 16.0 100 7.2
1103501000 10.0 1.0 10 4.0 20.0 70 9.0 1113500802 8.0 2.0 8 3.5 16.0 100 7.2
1103501002 10.0 2.0 10 4.0 20.0 70 9.0 1113501000 10.0 1.0 10 4.0 20.0 100 9.0
1103501200 12.0 2.0 12 5.0 25.0 80 11.0 1113501002 10.0 2.0 10 4.0 20.0 100 9.0
1103501203 12.0 3.0 12 5.0 25.0 80 11.0 1113501200 12.0 2.0 12 5.0 25.0 110 11.0
Mill Dia. Radius Tolerance (mm) Shank Dia. 1113501203 12.0 3.0 12 5.0 25.0 110 11.0
Tolerance Tolerance
TCDC(mm) | RETOLL I TCDMM 1113501600 16.0 3.0 16 6.5 30.0 110 15.0
0.00/-0.02 -0.005 +0.005 h6
Mill Dia. Radius Tolerance (mm) Shank Dia.
Tolerance Tolerance
TCDC(mm) RETOLL RETOLU TCDMM
0.00/-0.02 -0.005 +0.005 h6
1ISO M ISO M
VDI 1-5 6-9 10-11 | 12,13 14 15-16 | 17-20 | 21-25 | 26-28 | 29.1 29.2 30 31-35 | 36-37 | 38-39 VDI 1-5 6-9 10-11 | 12,13 14 15-16 | 17-20 | 21-25 | 26-28 | 29.1 29.2 30 31-35 | 36-37 | 38-39
EMG 11-12 | 13-14 15 21-22 23 31-32 | 33-34 | 71-74 | 61-64 | 81-82 83 84 51-53 | 41-43 16 EMG 11-12 | 13-14 15 21-22 23 31-32 | 33-34 | 71-74 | 61-64 | 81-82 83 84 51-53 | 41-43 16
[ ) o [ ) o
Excellent | Good © “ ~ Excellent | Good ® > ~
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ZEFP2 FHA30° 6535HA NECK

Series No. 100450

» cutting conditions : p.36-37

Designed to machine high hardened materials
Suitable for dry cutting, high speed cutting.
Excellent workpiece finish.

Designed for high precision milling operation.
Higher wear-resistance.

e D =

ZEFP2 FHA30° 6535HA NECK

Series No. 100450

» cutting conditions : p.36-37

Designed to machine high hardened materials
Suitable for dry cutting, high speed cutting.
Excellent workpiece finish.

Designed for high precision milling operation.
Higher wear-resistance.

EUROPAGODE | DIMETER | pAVETER | OFGUT | LENGTH | LENGTH | DIAWETER
DMM APMX LU OAL DN
1004500010 0.1 4 0.15 0.3 45 0.085
1004500011 0.1 4 0.15 0.5 45 0.085
1004500020 0.2 4 0.3 0.5 45 0.17
1004500021 0.2 4 0.3 1.0 45 0.17
1004500022 0.2 4 0.3 1.5 45 0.17
1004500030 0.3 4 0.45 1.0 45 0.27
1004500031 0.3 4 0.45 1.5 45 0.27
1004500032 0.3 4 0.45 2.0 45 0.27
1004500033 0.3 4 0.45 3.0 45 0.27
1004500034 0.3 4 0.45 4.0 45 0.27
1004500040 0.4 4 0.6 1.0 45 0.37
1004500041 0.4 4 0.6 2.0 45 0.37
1004500042 0.4 4 0.6 3.0 45 0.37
1004500043 0.4 4 0.6 4.0 45 0.37
1004500044 0.4 4 0.6 5.0 45 0.37
1004500050 0.5 4 0.7 2.0 45 0.45
1004500051 0.5 4 0.7 25 45 0.45
1004500052 0.5 4 0.7 4.0 45 0.45
1004500053 0.5 4 0.7 6.0 45 0.45
1004500054 0.5 4 0.7 8.0 45 0.45
1004500060 0.6 4 0.9 2.0 45 0.55
1004500061 0.6 4 0.9 3.0 45 0.55
1004500062 0.6 4 0.9 4.0 45 0.55
1004500063 0.6 4 0.9 6.0 45 0.55
1004500064 0.6 4 0.9 8.0 45 0.55
1004500065 0.6 4 0.9 10.0 45 0.55
1004500080 0.8 4 1.2 2.0 45 0.75
1004500081 0.8 4 1.2 4.0 45 0.75
1004500082 0.8 4 1.2 6.0 45 0.75
Mill Dia. Shank Dia.
Tolerance Tolerance
TCDC(mm) TCDMM
0.00/-0.012 h6
ISO M
VDI 1-5 6-9 | 10-11 | 12,13 | 14 15-16 | 17-20 | 21-25 | 26-28 | 29.1 | 29.2 30 | 31-35 | 36-37 | 38-39
EMG 11-12 | 13-14 | 15 | 21-22 | 23 | 31-32 | 33-34 | 71-74 | 61-64 | 81-82 | 83 84 | 51-53 | 41-43 | 16
Exc;len! Gg)d © “ ® ~

GUROPACODE | DIMETER | piaeter | OFGUT | LENGTH | LeNoTH | DAWETER
DMM APMX LU OAL DN
1004500083 0.8 4 1.2 8.0 45 0.75
1004500084 0.8 4 1.2 10.0 45 0.75
1004500085 0.8 4 1.2 12.0 45 0.75
1004500100 1.0 4 1.5 4.0 45 0.95
1004500101 1.0 4 1.5 6.0 45 0.95
1004500102 1.0 4 1.5 8.0 45 0.95
1004500103 1.0 4 1.5 10.0 45 0.95
1004500104 1.0 4 1.5 12.0 45 0.95
1004500105 1.0 4 1.5 16.0 50 0.95
1004500106 1.0 4 1.5 20.0 55 0.95
1004500120 1.2 4 1.8 6.0 45 1.15
1004500121 1.2 4 1.8 8.0 45 1.15
1004500122 1.2 4 1.8 10.0 45 1.15
1004500123 1.2 4 1.8 12.0 45 1.15
1004500124 1.2 4 1.8 16.0 50 1.15
1004500150 1.5 4 23 6.0 45 1.45
1004500151 1.5 4 23 8.0 45 1.45
1004500152 1.5 4 23 10.0 45 1.45
1004500153 1.5 4 23 12.0 45 1.45
1004500154 1.5 4 23 14.0 50 1.45
1004500155 1.5 4 23 16.0 50 1.45
1004500156 1.5 4 23 18.0 55 1.45
1004500157 1.5 4 23 20.0 55 1.45
1004500200 2.0 4 3.0 6.0 45 1.95
1004500201 2.0 4 3.0 8.0 45 1.95
1004500202 2.0 4 3.0 10.0 45 1.95
1004500203 2.0 4 3.0 12.0 45 1.95
1004500204 2.0 4 3.0 14.0 50 1.95
1004500205 2.0 4 3.0 16.0 50 1.95
Mill Dia. Shank Dia.
Tolerance Tolerance
TCDC(mm) TCDMM
0.00/-0.012 h6
ISO M
VDI 1-5 6-9 | 10-11 | 12,13 | 14 15-16 | 17-20 | 21-25 | 26-28 | 29.1 | 29.2 30 | 31-35 | 36-37 | 38-39
EMG 11-12 | 13-14 15 | 21-22 | 23 | 31-32 | 33-34 | 71-74 | 61-64 | 81-82 | 83 84 | 51-53 | 41-43 16
Exc;Ient ng ® i © ®
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RIB PROCESSING RIB PROCESSING CORNER RADIUS @i

NG 7 NG 4 Y
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ZEFP 2 RE FHA30° 6535HA NECK

ZEFP 2 FHA 30° 6535HA NECK
Series No. 102350
J»*APMX
LU
OAL

Series No. 100450

» cutting conditions : p.36-37

» cutting conditions : p.46-47

Designed to machine high hardened materials
Suitable for dry cutting, high speed cutting.

Designed to machine high hardened materials
Suitable for dry cutting, high speed cutting.

Excellent workpiece finish. Excellent workpiece finish.
Designed for high precision milling operation. Designed for high precision milling operation.
Higher wear-resistance. Higher wear-resistance.
comomoooe | omeren | o, | USISH [ Ememe | ommn | e cunommcooe | omeren | DONS | oottty | SR | SR [ QmL [ Mot
DMM APMX LU OAL DN RE DMM APMX LU OAL DN
1004500206 2.0 4 3.0 18.0 55 1.95 1023500050 0.5 0.05 6 0.7 1.5 50 0.45
1004500207 2.0 4 3.0 20.0 55 1.95 1023500901 0.5 0.05 6 0.7 3.3 50 0.45
1004500208 2.0 4 3.0 25.0 60 1.95 1023500060 0.6 0.05 6 0.9 2.0 50 0.55
1004500209 2.0 4 3.0 30.0 70 1.95 1023500902 0.6 0.05 6 0.9 4.0 50 0.55
1004500300 3.0 6 4.5 10.0 45 2.85 1023500080 0.8 0.05 6 1.2 25 50 0.75
1004500301 3.0 6 4.5 12.0 45 2.85 1023500903 0.8 0.05 6 1.2 5.5 50 0.42
1004500302 3.0 6 4.5 14.0 50 2.85 1023500100 1.0 0.10 6 1.5 3.3 50 0.95
1004500303 3.0 6 4.5 16.0 55 2.85 1023500904 1.0 0.10 6 1.5 6.7 50 0.95
1004500304 3.0 6 4.5 18.0 55 2.85 1023500120 1.2 0.10 6 1.8 4.4 50 1.15
1004500305 3.0 6 4.5 20.0 60 2.85 1023500905 1.2 0.10 6 1.8 8.0 50 1.15
1004500306 3.0 6 4.5 25.0 65 2.85 1023500150 1.5 0.15 6 2.2 5.0 50 1.40
1004500307 3.0 6 4.5 30.0 70 2.85 1023500906 1.5 0.15 6 2.2 9.7 50 1.40
1004500308 3.0 6 4.5 35.0 80 2.85 1023500200 2.0 0.15 6 2.2 6.0 50 1.90
1004500309 3.0 6 4.5 40.0 90 2.85 1023500907 2.0 0.15 6 2.2 13.0 50 1.90
1004500400 4.0 6 6.0 12.0 50 3.85 Mill Dia. Radius Tolerance (mm) Shank Dia.
1004500401 4.0 6 6.0 16.0 60 3.85 Tobo(mm) | RETOLL | RETOLU | pepul
1004500402 4.0 6 6.0 20.0 60 3.85 0.00/-0012 0.010 +0.010 ne
1004500403 4.0 6 6.0 25.0 70 3.85
1004500404 4.0 6 6.0 30.0 70 3.85
1004500405 4.0 6 6.0 35.0 80 3.85
1004500406 4.0 6 6.0 40.0 90 3.85
1004500407 4.0 6 6.0 45.0 90 3.85
1004500408 4.0 6 6.0 50.0 100 3.85
Mill Dia. Shank Dia.
Tolerance Tolerance
TCDC(mm) TCDMM
0.00/-0.012 h6
1ISO M ISO M
VDI 1-5 6-9 10-11 | 12,13 14 15-16 | 17-20 | 21-25 | 26-28 | 29.1 29.2 30 31-35 | 36-37 | 38-39 VDI 1-5 6-9 10-11 | 12,13 14 15-16 | 17-20 | 21-25 | 26-28 | 29.1 29.2 30 31-35 | 36-37 | 38-39
EMG 11-12 | 13-14 15 21-22 23 31-32 | 33-34 | 71-74 | 61-64 | 81-82 83 84 51-53 | 41-43 16 EMG 11-12 | 13-14 15 21-22 23 31-32 | 33-34 | 71-74 | 61-64 | 81-82 83 84 51-53 | 41-43 16
Exc;Ient Ggad ® b 2 i Exc;Ient ng © i i
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RIB PROCESSING CORNER RADIUS Epeo RIB PROCESSING CORNER RADIUS Epea

e J O = NG 707 =
HM on P — P — HM on
ZEFP 2 RE FHA30° 6535HA NECK ZEFP 2 RE FHA 30° 6535HA NECK

Series No. 101850 o fE Series No. 101850

4 oy
> cutting conditions : p.46-47 DMM I“ | | T:&* pe DMM I“ l | T:&* oe » cutting conditions : p.46-47
Designed to machine high hardened materials LLﬂ\PMx LL¢APMX Designed to machine high hardened materials
Suitable for dry cutting, high speed cutting. | OAL | OAL Suitable for dry cutting, high speed cutting.
Excellent workpiece finish. Excellent workpiece finish.
Designed for high precision milling operation. Designed for high precision milling operation.
Higher wear-resistance. Higher wear-resistance.
cunomcove | owweren | DBGS | one | S | SO | S [ e cunommcooe | omereR | Dos | oompinte | S | e | m [ e
RE DMM APMX LU OAL DN RE DMM APMX LU OAL DN
1018500926 1.0 0.1 6 1.5 6 50 0.95 1018500921 6.0 0.3 6 7.0 20 60 5.85
1018500100 1.0 0.2 6 1.5 4 50 0.95 1018500600 6.0 0.5 6 7.0 20 60 5.85
1018500910 1.0 0.2 6 1.5 6 50 0.95 1018500905 6.0 1.0 6 7.0 20 60 5.85
1018500911 1.0 0.2 6 1.5 8 50 0.95 1018500906 6.0 1.5 6 7.0 20 60 5.85
1018500102 1.0 0.3 6 1.5 8 50 0.95 1018502020 6.0 2.0 6 7.0 20 60 5.85
1018500152 1.5 0.2 6 25 6 50 1.45 1018500922 8.0 0.3 6 9.0 25 60 7.70
1018500153 1.5 0.2 6 2.5 8 50 1.45 1018500929 8.0 0.5 6 9.0 25 60 7.70
1018500913 1.5 0.2 6 2.5 10 50 1.45 1018500800 8.0 1.0 6 9.0 25 60 7.70
1018500914 1.5 0.2 6 2.5 12 50 1.45 1018500907 8.0 1.5 6 9.0 25 60 7.70
1018500927 2.0 0.2 6 3.0 6 50 1.95 1018502025 8.0 2.0 6 9.0 25 60 7.70
1018500201 2.0 0.2 6 3.0 8 50 1.95 1018500923 10.0 0.3 10 11.0 32 60 9.70
1018500203 2.0 0.2 6 3.0 10 55 1.95 1018500532 10.0 0.5 10 11.0 32 60 9.70
1018500205 2.0 0.3 6 3.0 12 55 1.95 1018501000 10.0 1.0 10 11.0 32 60 9.70
1018500207 2.0 0.3 6 3.0 16 55 1.95 1018500908 10.0 1.5 10 11.0 32 60 9.70
1018500917 2.0 0.5 6 3.0 6 50 1.95 1018502032 10.0 2.0 10 11.0 32 60 9.70
1018500918 2.0 0.5 6 3.0 12 55 1.95 1018500538 12.0 0.5 12 12.0 38 80 11.70
1018500301 3.0 0.2 6 4.0 8 55 2.85 1018501200 12.0 1.0 12 12.0 38 80 11.70
1018500303 3.0 0.2 6 4.0 12 55 2.85 1018501909 12.0 1.5 12 12.0 38 80 11.70
1018500304 3.0 0.2 6 4.0 16 55 2.85 1018502038 12.0 2.0 12 12.0 38 80 11.70
1018500305 3.0 0.3 6 4.0 8 55 2.85 Mill Dia. Radius Tolerance (mm) Shank Dia.
1018500919 3.0 0.3 6 4.0 10 55 2.85 TCDO(mmy | RETOLL | RETOLU | Tepmm
1018500307 3.0 03 6 4.0 16 55 2.85 0.00/-0012 0.010 +0.010 e
1018500901 3.0 0.5 6 4.0 16 55 2.85
1018500403 4.0 0.2 6 4.0 12 55 3.85
1018500400 4.0 0.5 6 4.0 12 55 3.85
1018500903 4.0 0.5 6 4.0 16 55 3.85
1018500904 4.0 0.5 6 4.0 20 55 3.85
1018501012 4.0 1.0 6 4.0 12 55 3.85
1018501016 4.0 1.0 6 4.0 16 55 3.85
Tﬂﬂrgg‘ie Radius Tolerance (mm) ST:?;ZrE)cI:
TCDC(mm) | RETOLL RETOLU TCDMM
0.00/-0.012 -0.010 +0.010 h6
1ISO M ISO M
VDI 1-5 6-9 10-11 | 12,13 14 15-16 | 17-20 | 21-25 | 26-28 | 29.1 29.2 30 31-35 | 36-37 | 38-39 VDI 1-5 6-9 10-11 | 12,13 14 15-16 | 17-20 | 21-25 | 26-28 | 29.1 29.2 30 31-35 | 36-37 | 38-39
EMG 11-12 | 13-14 15 21-22 23 31-32 | 33-34 | 71-74 | 61-64 | 81-82 83 84 51-53 | 41-43 16 EMG 11-12 | 13-14 15 21-22 23 31-32 | 33-34 | 71-74 | 61-64 | 81-82 83 84 51-53 | 41-43 16
Exc;Ien! Gg)d ® b i Exc;Ient Ggad © i i
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MINIATURE EXTENDED NECK SHORT LENGTH Koo

e &Y Yo e
M —-< L .
ZEFP 2 RE FHA30° 6535HA ZEFP2 FHA30° 6535HA NECK

Series No. 100350 Series No. 101450

P cutting conditions : p.48 DMM IL DMM :[:[I | » cutting conditions : p.50-53
Designed to machine high hardened materials | OAL | Designed to machine high hardened materials
Suitable for dry cutting, high speed cutting. , OAL Suitable for dry cutting, high speed cutting.
Excellent workpiece finish. Excellent workpiece finish.
Designed for high precision milling operation. Designed for high precision milling operation.
Higher wear-resistance. Higher wear-resistance.
EUROPA CODE DIAMETER CORNER RADIUS DI,SG\TA'ENFIER 'j!"gg? OVERALL LENGTH EUROPA CODE DIAMETER Dli','\',IAE'\#ER 'g,!"gg? EEEEZTT'X E ?\éﬁg‘?ﬂ‘ DI /’\\lnljng(ER
ORDCODE DC RE OAL ORDCODE DC
DMM APMX DMM APMX LU OAL DN
1003500030 0.3 - 6 0.45 50 1014500010 0.1 4 0.2 - 40 -
1003500040 0.4 - 6 0.6 50 1014500020 0.2 4 0.4 - 40 -
1003500050 0.5 0.05 6 0.7 50 1014500030 0.3 4 0.6 - 40 -
1003500060 0.6 0.05 6 0.9 50 1014500040 0.4 4 0.8 - 40 -
1003500080 0.8 0.05 6 1.2 50 1014500050 0.5 4 1.0 - 40 -
1003500100 1.0 0.10 6 1.5 50 1014500060 0.6 4 1.2 - 40 -
1003500120 1.2 0.10 6 1.8 50 1014500070 0.7 4 14 - 40 -
1003500150 1.5 0.15 6 2.2 50 1014500080 0.8 4 1.6 - 40 -
1003500200 2.0 0.15 6 2.2 50 1014500090 0.9 4 2.0 - 40 -
TMIi" Dia. Radius Tolerance (mm) S'rh?nk Dia. 1014500100 1.0 6 1.5 3.0 50 0.95
olerance olerance
TCDC(mm) RETOLL RETOLU TCDMM 1014500150 1.5 6 1.7 4.0 50 1.45
0.00/-0.012 -0.010 +0.010 hé 1014500200 2.0 6 2.0 5.0 50 1.95
1014500250 2.5 6 25 6.0 55 24
1014500300 3.0 6 3.0 8.0 55 2.85
1014500350 3.5 6 3.5 9.0 55 3.35
1014500400 4.0 6 4.0 10.0 55 3.85
1014500500 5.0 6 5.0 13.0 55 4.85
1014500600 6.0 6 6.0 15.0 55 5.85
1014500800 8.0 8 8.0 20.0 65 7.7
1014501000 10.0 10 10.0 25.0 75 9.7
1014501200 12.0 12 12.0 28.0 85 1.7
1014501600 16.0 16 16.0 32.0 90 15.7
1014502000 20.0 20 20.0 40.0 105 19.7
Mill Dia. Shank Dia.
Mill Dia. Tolerance Tolerance
DC TCDC(mm) TCDMM
0.3-6.0 0.00/-0.012 e
8.0 - 20.0 0.00/-0.015
1ISO M ISO M
VDI 1-5 6-9 10-11 | 12,13 14 15-16 | 17-20 | 21-25 | 26-28 | 29.1 29.2 30 31-35 | 36-37 | 38-39 VDI 1-5 6-9 10-11 | 12,13 14 15-16 | 17-20 | 21-25 | 26-28 | 29.1 29.2 30 31-35 | 36-37 | 38-39
EMG 11-12 | 13-14 15 21-22 23 31-32 | 33-34 | 71-74 | 61-64 | 81-82 83 84 51-53 | 41-43 16 EMG 11-12 | 13-14 15 21-22 23 31-32 | 33-34 | 71-74 | 61-64 | 81-82 83 84 51-53 | 41-43 16
[ o [ ) o
Excellent | Good © “ ~ Excellent | Good ® > ~
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EXTENDED NECK STUB LENGTH

MINIATURE BALL NOSE

UROPA
ooL

CORNER RADIUS
4 v

ZEFP 2 FHA30° 6535HA

Series No. 101350

NECK

e

1

DIN

ZEFP2 FHA30° 6535HA

Series No. 104350, 112350

RE
» cutting conditions : p.50-53 DMM I[I | omm | —l\"/_ bc - » cutting conditions : p.44-45
Designed to machine high hardened materials ‘ Ao : Designed to machine high hardened materials
Suitable for dry cutting, high speed cutting. ‘ OAL . OAL ‘ Suitable for dry cutting, high speed cutting.
Excgllent workplece ﬁn.ls.h. - . ' Excellent workpiece finish.
Df-:S|gned for hlg.h precision milling operation. Designed for high precision milling operation.
Higher wear-resistance. Higher wear-resistance.
comomonne | omerer | SR | ol | S0 | Cone | Caoh | onen
RE DMM APMX LU OAL DN EUROPA CODE DIAMETER RADIUS DaTAPENTIER 'gggg? OVERALL LENGTH
1013500030 0.3 - 3 0.45 - 40 - ORDCODE DC RE DMM APMX
1013500040 0.4 - 3 0.6 - 40 - 1123500010 0.1 0.05 4 0.2 40
1013500050 0.5 0.05 3 0.7 - 40 - 1123500020 0.2 0.10 4 0.3 40
1013500907 0.5 0.05 4 0.7 - 40 - 1123500030 0.3 0.15 4 0.5 40
1013500060 0.6 0.05 3 0.9 - 40 - 1043500040 0.4 0.20 6 04 50
1013500908 0.6 0.05 4 0.9 - 40 - 1123500040 0.4 0.20 4 0.6 40
1013500909 0.7 0.05 3 0.9 - 40 - 1043500050 0.5 0.25 6 05 50
1013500080 0.8 0.05 3 1.2 - 40 - 1123500050 0.5 0.25 4 0.7 40
1013500910 0.8 0.05 4 1.2 - 40 - 1043500060 0.6 0.30 6 0.6 50
1013500911 0.9 0.05 4 1.2 - 40 - 1123500060 0.6 0.30 2 09 20
1013500100 1.0 0.10 3 15 - 40 - 1123500070 0.7 0.35 4 1.1 40
1013500901 1.0 0.10 4 15 - 40 - 1043500080 0.8 0.40 6 0.8 50
1013500903 1.0 0.10 6 15 - 40 - 1123500080 0.8 0.40 4 12 40
OISS00150 15 0.10 3 2.2 - 40 - 1123500090 0.9 0.45 4 14 40
1013500904 1.5 0.10 6 22 - 40 - 1043500100 1.0 050 6 10 50
1013500200 2.0 0.10 3 3.0 6.0 40 1.9 1043500120 1.2 060 6 19 50
1013500902 2.0 0.10 4 3.0 6.0 40 1.9 1043500150 15 075 6 15 50
1013500905 2.0 0.10 6 3.0 6.0 40 1.9 1043500200 20 100 6 20 50
1013500250 25 0.10 3 4.0 6.0 40 2.4
1013500906 2.5 0.10 6 40 6.0 40 24 Tolerance Radlus Tolerance (mm) Tolerance
TCDC(mm) RETOLL RETOLU TCOMM
1013500300 3.0 0.10 6 4.0 7.0 45 2.9 000 0013 0005 0005 6
1013500350 3.5 0.10 6 5.0 9.0 45 3.3
1013500400 4.0 0.10 6 5.0 9.0 45 3.8
1013500450 4.5 0.10 6 6.0 10.0 45 4.3
1013500500 5.0 0.20 6 6.0 11.0 50 4.8
1013500600 6.0 0.20 6 7.0 14.0 50 5.8
1013500800 8.0 0.20 8 9.0 18.0 60 7.8
1013501000 10.0 0.20 10 12.0 25.0 75 9.7
1013501200 12.0 0.30 12 15.0 30.0 75 1.7
1013501600 16.0 0.30 16 18.0 38.0 90 15.7
1013502000 20.0 0.30 20 24.0 45.0 100 19.7
Mill Dia. Radius Tolerance (mm) Shank Dia.
S| e, | Reow | Reow | b
03-6.0 0.00/-0.012 -0.010 +0.010 o6
8.0 -20.0 0.00/-0.015 -0.015 +0.015
1ISO M ISO M
VDI 1-5 | 69 | 10-11 [12,13| 14 |15-16 | 17-20 | 21-25 | 26-28 | 29.1 | 29.2 | 30 | 31-35 | 36-37 | 38-39 VDI 15 | 69 | 10-11 12,13 | 14 | 15-16 | 17-20 | 21-25 | 26-28 | 29.1 | 29.2 | 30 | 31-35 | 36-37 | 38-39
EMG 11-12 | 1314 | 15 | 2122 | 23 |31-32 | 33-34 | 71-74 | 61-64 | 81-82 | 83 84 | 51-53 | 41-43 | 16 EMG 1-12 | 1314 | 15 | 2122 | 23 |31-32 | 33-34 | 71-74 | 61-64 | 81-82 | 83 84 | 51-53 | 41-43 | 16
Exc;Ien! Ggad ® b i Exc;Ient ng © i i
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EXTENDED NECK BALL NOSE

UROPA
OOL

EXTENDED NECK BALL NOSE

UROPA
ooL

NG ﬂ
HM DIN
ZEFP2 FHA30° 6535HA NECK

“

RE

NG |
e — HM DIN
ZEFP2 FHA30° 6535HA NECK

RE

Series No. 100550, 105350 oN /-
> cutting conditions : p.44-45 DMM:[ ( @IDC -
Designed to machine high hardened materials ‘ LU kel APMX :
Suitable for dry cutting, high speed cutting. OAL
Excellent workpiece finish.
Designed for high precision milling operation.
Higher wear-resistance.
EUROPAGODE | DIVETER | FADUS | oilieren | GROUT | LENGTH | LENGTH | DIAVETER
DMM APMX LU OAL DN
1053500100 1.0 0.50 4 1.0 22 50 0.95
1005500100 1.0 0.50 6 1.5 3.0 50 0.95
1053500120 1.2 0.60 4 1.2 26 50 1.10
1053500150 1.5 0.75 4 1.5 3.0 50 1.45
1005500150 1.5 0.75 6 2.0 4.0 50 1.45
1053500200 2.0 1.00 6 2.0 4.0 50 1.95
1005500200 2.0 1.00 6 2.5 5.0 50 1.95
1005500250 25 1.25 6 3.0 7.0 50 2.40
1053500300 3.0 1.50 6 3.0 6.0 60 2.85
1005500300 3.0 1.50 6 4.0 10.0 60 2.85
1005500350 3.5 1.75 6 4.5 10.0 60 3.35
1005500400 4.0 2.00 6 5.0 10.0 60 3.85
1053500400 4.0 2.00 6 4.0 8.0 70 3.85
1005500450 4.5 2.25 6 5.5 10.0 60 4.35
1005500500 5.0 2.50 6 6.0 12.0 60 4.85
1053500500 5.0 2.50 6 5.0 10.0 80 4.85
1005500550 5.5 2.75 6 6.5 12.0 60 5.35
1005500600 6.0 3.00 6 7.0 15.0 60 5.85
1053500600 6.0 3.00 6 6.0 12.0 90 5.85
1005500903 6.0 3.00 6 9.0 30.0 90 5.85
1053500700 7.0 3.50 8 7.0 14.0 90 6.85
1005500901 8.0 4.00 8 9.0 15.0 60 7.70
1005500800 8.0 4.00 8 9.0 15.0 80 7.70
1053500800 8.0 4.00 8 8.0 16.0 100 7.70
1005500904 8.0 4.00 8 12.0 30.0 100 7.70
- Mill Dia. Radius Tolerance (mm) Shank Dia.
e | rescm | RETOL | meow | e
1.0-6.0 0.00/-0.012 -0.005 +0.005 he
7.0-25.0 0.00/-0.012 -0.010 +0.010
1ISO M
VDI 1-5 6-9 10-11 | 12,13 14 15-16 | 17-20 | 21-25 | 26-28 | 29.1 29.2 30 31-35 | 36-37 | 38-39
EMG 11-12 | 13-14 15 21-22 23 31-32 | 33-34 | 71-74 | 61-64 | 81-82 83 84 51-53 | 41-43 16
Exc;Ient Ggad © i i

DN I Series No. 100550, 105350
DMMI ( @IDC - > cutting conditions : p.44-45
‘ LU e APMX : Designed to machine high hardened materials
OAL Suitable for dry cutting, high speed cutting.
Excellent workpiece finish.
Designed for high precision milling operation.
Higher wear-resistance.
SHANK LENGTH EFFECTIVE OVERALL NECK
ESRR%PSSSEE D'A"S'(E:TER RA;EUS DIAMETER | OF CUT LENGTH LENGTH DIAMETER
DMM APMX LU OAL DN
1053500900 9.0 4.50 10 9.0 18.0 100 8.70
1005500902 10.0 5.00 10 11.0 25.0 60 9.70
1005501000 10.0 5.00 10 11.0 25.0 80 9.70
1053501000 10.0 5.00 10 10.0 20.0 100 9.70
1005500905 10.0 5.00 10 15.0 30.0 100 9.70
1005501200 12.0 6.00 12 14.0 25.0 80 11.70
1053501200 12.0 6.00 12 12.0 24.0 110 11.70
1053501400 14.0 7.00 14 14.0 28.0 110 13.80
1053501600 16.0 8.00 16 16.0 32.0 140 15.80
1053501800 18.0 9.00 18 18.0 36.0 140 17.80
1053502000 20.0 10.00 20 20.0 40.0 160 19.80
1053502500 25.0 12.50 25 25.0 50.0 180 24.80
Mill Dia. Radius Tolerance (mm) Shank Dia.
Mill Dia. Tolerance Tolerance
DC TcDC(mm) | RETOLL RETOLU TCDMM
1.0-6.0 0.00/-0.012 -0.005 +0.005 he
7.0-25.0 0.00/-0.012 -0.010 +0.010
ISO M
VDI 1-5 6-9 10-11 | 12,13 14 15-16 | 17-20 | 21-25 | 26-28 | 29.1 29.2 30 31-35 | 36-37 | 38-39
EMG 11-12 | 13-14 15 21-22 23 31-32 | 33-34 | 71-74 | 61-64 | 81-82 83 84 51-53 | 41-43 16
[ ) (o}
Excellent | Good © 4 [ ]
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RIB PROCESSING BALL NOSE Epoo RIB PROCESSING BALL NOSE Eree.

NG %g % "
HM DIN “ HM iP DIN
ZEFP2 FHA30° 6535HA  NECK ZEFP2 FHA30° 6535HA  NECK
Series No. 109350 K | 7 oE 7 Series No. 109350
e e
> cutting conditions : p.28-39 DMM T | ——P L 7’ i N DMM -[_ | - IDC/ i - P> cutting conditions : p.38-39
_ L apux \ _ L apmx 1
Designed to machine high hardened materials L | P | Designed to machine high hardened materials
Suitable for dry cutting, high speed cutting. OAL OAL Suitable for dry cutting, high speed cutting.
Excellent workpiece finish. Excellent workpiece finish.
Designed for high precision milling operation. Designed for high precision milling operation.
Higher wear-resistance. Higher wear-resistance.
SHANK LENGTH EFFECTIVE OVERALL NECK SHANK LENGTH EFFECTIVE OVERALL NECK
Eg';%"égg%'f D'A“S%TER RARDI'EUS DIAMETER | OF CUT LENGTH LENGTH DIAMETER Egg%Pégg'éE D'A"SE:TER RARE’I'EUS DIAMETER OF CUT LENGTH LENGTH DIAMETER
DMM APMX LU OAL DN DMM APMX LU OAL DN
1093500010 0.1 0.05 4 0.1 0.3 45 0.085 1093500084 0.8 0.4 4 0.6 10.0 45 0.75
1093500011 0.1 0.05 4 0.1 0.5 45 0.085 1093500100 1.0 0.5 4 0.8 3.0 45 0.95
1093500020 0.2 0.1 4 0.2 0.5 45 0.17 1093500101 1.0 0.5 4 0.8 4.0 45 0.95
1093500021 0.2 0.1 4 0.2 1.0 45 0.17 1093500102 1.0 0.5 4 0.8 5.0 45 0.95
1093500022 0.2 0.1 4 0.2 15 45 0.17 1093500103 1.0 0.5 4 0.8 6.0 45 0.95
1093500030 0.3 0.15 4 0.3 1.0 45 0.27 1093500104 1.0 0.5 4 0.8 7.0 45 0.95
1093500031 0.3 0.15 4 0.3 2.0 45 0.27 1093500105 1.0 0.5 4 0.8 8.0 45 0.95
1093500032 0.3 0.15 4 0.3 3.0 45 0.27 1093500106 1.0 0.5 4 0.8 9.0 45 0.95
1093500040 0.4 0.2 4 0.4 1.0 45 0.37 1093500107 1.0 0.5 4 0.8 10.0 45 0.95
1093500041 0.4 0.2 4 0.4 2.0 45 0.37 1093500108 1.0 0.5 4 0.8 12.0 45 0.95
1093500042 0.4 0.2 4 0.4 3.0 45 0.37 1093500109 1.0 0.5 4 0.8 14.0 50 0.95
1093500043 0.4 0.2 4 0.4 4.0 45 0.37 1093500110 1.0 0.5 4 0.8 16.0 50 0.95
1093500044 0.4 0.2 4 0.4 5.0 45 0.37 1093500112 1.0 0.5 4 0.8 20.0 55 0.95
1093500050 0.5 0.25 4 0.4 20 45 0.45 1093500120 1.2 0.6 4 1.0 6.0 45 1.15
1093500051 0.5 0.25 4 0.4 25 45 0.45 1093500121 1.2 0.6 4 1.0 8.0 45 1.15
1093500052 0.5 0.25 4 0.4 4.0 45 0.45 1093500122 1.2 0.6 4 1.0 10.0 45 1.15
1093500053 0.5 0.25 4 0.4 6.0 45 0.45 1093500123 1.2 0.6 4 1.0 12.0 45 1.15
1093500054 0.5 0.25 4 0.4 8.0 45 0.45 1093500150 1.5 0.75 4 1.2 6.0 45 1.45
1093500060 0.6 0.3 4 0.5 2.0 45 0.55 1093500151 1.5 0.75 4 1.2 8.0 45 1.45
1093500061 0.6 0.3 4 0.5 3.0 45 0.55 1093500152 1.5 0.75 4 1.2 10.0 45 1.45
1093500062 0.6 0.3 4 0.5 4.0 45 0.55 1093500153 1.5 0.75 4 1.2 12.0 45 1.45
1093500063 0.6 0.3 4 0.5 5.0 45 0.55 1093500154 1.5 0.75 4 1.2 14.0 50 1.45
1093500064 0.6 0.3 4 0.5 6.0 45 0.55 1093500155 1.5 0.75 4 1.2 16.0 50 1.45
1093500065 0.6 0.3 4 0.5 8.0 45 0.55 1093500156 1.5 0.75 4 1.2 20.0 55 1.45
1093500066 0.6 0.3 4 0.5 10.0 45 0.55 1093500200 2.0 1.0 4 1.6 4.0 45 1.95
1093500080 0.8 0.4 5 0.6 2.0 45 0.75 1093500201 2.0 1.0 4 1.6 6.0 45 1.95
1093500081 0.8 0.4 5 0.6 4.0 45 0.75 1093500202 2.0 1.0 4 1.6 8.0 45 1.95
1093500082 0.8 0.4 6 0.6 6.0 45 0.75 1093500203 2.0 1.0 4 1.6 10.0 45 1.95
1093500083 0.8 0.4 4 0.6 8.0 45 0.75 1093500204 2.0 1.0 4 1.6 12.0 50 1.95
Mill Dia. Radius Tolerance (mm) Shank Dia. Mill Dia. Radius Tolerance (mm) Shank Dia.
Tolerance Tolerance Tolerance Tolerance
TCDC(mm) RETOLL RETOLU TCDMM TCDC(mm) RETOLL RETOLU TCDMM
0.00/-0.012 -0.005 +0.005 h6 0.00/-0.012 -0.005 +0.005 h6
1ISO M ISO M
VDI 1-5 6-9 10-11 | 12,13 14 15-16 | 17-20 | 21-25 | 26-28 | 29.1 29.2 30 31-35 | 36-37 | 38-39 VDI 1-5 6-9 10-11 | 12,13 14 15-16 | 17-20 | 21-25 | 26-28 | 29.1 29.2 30 31-35 | 36-37 | 38-39
EMG 11-12 | 13-14 15 21-22 23 31-32 | 33-34 | 71-74 | 61-64 | 81-82 83 84 51-53 | 41-43 16 EMG 11-12 | 13-14 15 21-22 23 31-32 | 33-34 | 71-74 | 61-64 | 81-82 83 84 51-53 | 41-43 16
[ o [ ) o
Excellent | Good © “ ® ~ Excellent | Good ® > . -
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RIB PROCESSING BALL NOSE Epoo RIB PROCESSING BALL NOSE Eree.

NG ﬂ
HM DIN
ZEFP2 FHA30° 6535HA NECK

NG ]
o e— HM oIN
ZEFP2 FHA30° 6535HA

NECK

Series No. 109350 RE | RE | Series No. 106350
" S (R oo (R
> cutting conditions : p.38-39 DMM T | ——P L 7’ i N DMM -[_ | - IDC/ i - P> cutting conditions : p.38-39
_ L apux ‘ _ L apmx 1
Designed to machine high hardened materials L | P | Designed to machine high hardened materials
Suitable for dry cutting, high speed cutting. OAL OAL Suitable for dry cutting, high speed cutting.
Excellent workpiece finish. Excellent workpiece finish.
Designed for high precision milling operation. Designed for high precision milling operation.
Higher wear-resistance. Higher wear-resistance.
SHANK LENGTH EFFECTIVE OVERALL NECK SHANK LENGTH EFFECTIVE OVERALL NECK
ESRRO[)PCASSEE D'A"[’;'(E:TER RARDI'EUS DIAMETER OF CUT LENGTH LENGTH DIAMETER Egg%Pégg'EE D'A"SE:TER RARE’I'EUS DIAMETER OF CUT LENGTH LENGTH DIAMETER
DMM APMX LU OAL DN DMM APMX LU OAL DN
1093500205 2.0 1.0 4 1.6 14.0 50 1.95 1063500050 0.5 0.25 6 0.5 1.5 50 0.45
1093500206 2.0 1.0 4 1.6 16.0 50 1.95 1063500901 0.5 0.25 6 0.5 3.3 50 0.45
1093500207 2.0 1.0 4 1.6 18.0 55 1.95 1063500060 0.6 0.3 6 0.6 2.0 50 0.55
1093500208 2.0 1.0 4 1.6 20.0 55 1.95 1063500902 0.6 0.3 6 0.6 4.0 50 0.55
1093500209 2.0 1.0 4 1.6 22.0 60 1.95 1063500080 0.8 0.4 6 0.8 25 50 0.75
1093500210 2.0 1.0 4 1.6 25.0 60 1.95 1063500903 0.8 0.4 6 0.8 5.5 50 0.75
1093500211 2.0 1.0 4 1.6 30.0 70 1.95 1063500100 1.0 0.5 6 1.0 3.3 50 0.95
1093500300 3.0 1.5 6 2.4 12.0 50 2.85 1063500904 1.0 0.5 6 1.0 6.7 50 0.95
1093500301 3.0 1.5 6 2.4 14.0 55 2.85 1063500905 1.0 0.5 6 1.0 12.0 50 0.95
1093500302 3.0 1.5 6 2.4 16.0 55 2.85 1063500120 1.2 0.6 6 1.2 4.4 50 1.15
1093500303 3.0 1.5 6 2.4 18.0 60 2.85 1063500906 1.2 0.6 6 1.2 8.0 50 1.15
1093500304 3.0 1.5 6 24 20.0 60 2.85 1063500150 1.5 0.75 6 1.5 5.0 50 1.45
1093500305 3.0 1.5 6 24 25.0 65 2.85 1063500907 1.5 0.75 6 1.5 9.7 50 1.45
1093500306 3.0 1.5 6 24 30.0 70 2.85 1063500908 1.5 0.75 6 1.5 15.0 50 1.45
1093500307 3.0 1.5 6 24 35.0 80 2.85 1063500200 2.0 1.0 6 2.0 6.0 50 1.95
1093500400 4.0 2.0 6 3.2 12.0 60 3.85 1063500909 2.0 1.0 6 2.0 13.0 50 1.95
1093500401 4.0 2.0 6 3.2 16.0 60 3.85 1063500910 2.0 1.0 6 2.0 20.0 60 1.95
1093500402 4.0 2.0 6 3.2 20.0 65 3.85 Mill Dia. Radius Tolerance (mm) Shank Dia.
1093500403 4.0 2.0 6 3.2 25.0 70 3.85 TCbo(mm) | RETOLL | RETOLU | tcomm
1093500404 4.0 2.0 6 3.2 30.0 70 3.85 0.00/-0.012 -0.005 +0.005 hé
1093500405 4.0 2.0 6 3.2 35.0 80 3.85
1093500406 4.0 2.0 6 3.2 40.0 90 3.85
1093500407 4.0 2.0 6 3.2 45.0 90 3.85
1093500408 4.0 2.0 6 3.2 50.0 100 3.85
Mill Dia. Radius Tolerance (mm) Shank Dia.
Tolerance Tolerance
TCDC(mm) | RETOLL RETOLU TCDMM
0.00/-0.012 -0.005 +0.005 h6
ISO M ISO M
VDI 1-5 6-9 10-11 | 12,13 14 15-16 | 17-20 | 21-25 | 26-28 | 29.1 29.2 30 31-35 | 36-37 | 38-39 VDI 1-5 6-9 10-11 | 12,13 14 15-16 | 17-20 | 21-25 | 26-28 | 29.1 29.2 30 31-35 | 36-37 | 38-39
EMG 11-12 | 13-14 15 21-22 23 31-32 | 33-34 | 71-74 | 61-64 | 81-82 83 84 51-53 | 41-43 16 EMG 11-12 | 13-14 15 21-22 23 31-32 | 33-34 | 71-74 | 61-64 | 81-82 83 84 51-53 | 41-43 16
[ o [ ) o
Excellent | Good © “ ® ~ Excellent | Good ® > o -
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BALL NOSE, CENTRE MATCHED

ROPA

U
OOL

BALL NOSE, CENTRE MATCHED

UROPA
ooL

o @ 7 = =
HM el “ o — HM DIN
ZEFP3 FHA30° 6535HA ZEFP4 FHA30° 6535HA

R

m

RE

Series No. 101950

Series No. 107350 e
S [re o |
Designed to machine high hardened materials ‘ oAL M

Suitable for dry cutting, high speed cutting. I

. ; OAL
Excellent workpiece finish.
Designed for high precision milling operation.
Higher wear-resistance.

[

=SB~ -

| APMX
f——————

%

P cutting conditions : p.42 » cutting conditions : p.42

Designed to machine high hardened materials
Suitable for dry cutting, high speed cutting.
Excellent workpiece finish.

Designed for high precision milling operation.
Higher wear-resistance.

Egl;cl))PcA ggl:éE DIAI\SI(E:TER RA;IEUS DISATAAI%NFIER 'gFN gJ? OVERALL LENGTH Egl;oDRé\ CC)SEE DIAI\SIE:TER RARI?IEUS Dli':,,’gi'éR 'gFN gJ? OVERALL LENGTH
DMM APMX DMM APMX
1073500300 3.0 1.5 6 8.0 60 1019500300 3.0 1.5 6 8 60
1073500400 4.0 2.0 6 8.0 70 1019500400 4.0 2.0 6 8 70
1073500500 5.0 2.5 6 10.0 80 1019500500 5.0 25 6 10 80
1073500600 6.0 3.0 6 12.0 90 1019500600 6.0 3.0 6 12 90
1073500800 8.0 4.0 8 14.0 100 1019500800 8.0 4.0 8 14 100
1073501000 10.0 5.0 10 18.0 100 1019501000 10.0 50 10 18 100
1073501200 12.0 6.0 12 22.0 110 1019501200 12.0 6.0 12 22 110
1073501600 16.0 8.0 16 30.0 140 1019501600 16.0 8.0 16 30 140
1073502000 20.0 10.0 20 38.0 160 1019502000 20.0 10.0 20 38 160
e | e, [ e e | oo, | B e
DC TCDC(mm) | RETOLL ey TCDMM bDe TCDC(mm) | RETOLL RETOLU e
3.0-6.0 0.00/-0.012 -0.005 +0.005 o6 3.0-6.0 0.00/-0.012 -0.005 +0.005 e
8.0-20.0 0.00/-0.012 -0.010 +0.010 8.0-20.0 0.00/-0.012 -0.010 +0.010
ISO M ISO M
VDI 1-5 | 6-9 | 10-11 12,13 | 14 | 15-16 | 17-20 | 21-25 | 26-28 | 29.1 | 29.2 | 30 | 31-35 | 36-37 | 38-39 VDI 1-5 | 69 | 10-11 | 12,13 | 14 | 15-16 | 17-20 | 21-25 | 26-28 | 29.1 | 29.2 | 30 | 31-35 | 36-37 | 38-39
EMG 11-12 | 13-14 | 15 | 21-22 | 23 | 31-32 | 33-34 | 71-74 | 61-64 | 81-82 83 84 | 51-53 | 41-43 | 16 EMG 11-12 | 13-14 | 15 | 2122 | 23 |31-32 | 33-34 | 71-74 | 61-64 | 81-82 83 84 | 51-53 | 4143 | 16
Exc;Ient Ggad = o o Exc;Ient ng = ¢ ¢
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OOL

EXTENDED NECK

uroPA EXTENDED NECK CORNER RADIUS uroPA
Ef

STUB LENGTH

o @ G | s e @ U U D
AM o ﬂ AN 261
ZEFP 4 FHA30° 6535HA NECK ZEFP 4 RE FHA30° 6535HA NECK

Series No. 101550 o | o RE | Series No. 103350
> cutting conditions : p.54-55 DMM:[:[I | IDC - - DMM | Lg?j[ljc R » cutting conditions : p.54-55
Designed to machine high hardened materials ‘ ‘ LLIJ—‘ APMX ‘ OAL L APIX | Designed to machine high hardened materials

Suitable for dry cutting, high speed cutting.

Suitable for dry cutting, high speed cutting. OAL
Excellent workpiece finish. ! Excellent workpiece finish.
Designed for high precision milling operation. Designed for deep slotting.
Higher wear-resistance. Higher wear-resistance.
SHANK LENGTH EFFECTIVE OVERALL CORNER SHANK LENGTH EFFECTIVE OVERALL NECK
Eg';%PéggtéE D'A"[’;'(E:TER DIAMETER OF CUT LENGTH LENGTH  |NECK %ﬁMETER EgRR%Pé\ 88'%'5 D'A"S'(E:TER RADIUS DIAMETER | OF CUT LENGTH LENGTH | DIAMETER
DMM APMX LU OAL RE DMM APMX LU OAL DN
1015500100 1.0 6 1.5 3.0 50 0.95 1033500100 1.0 0.10 3 1.5 - 40 -
1015500200 2.0 6 2.0 5.0 50 1.95 1033500901 1.0 0.10 6 1.5 - 40 -
1015500300 3.0 6 3.0 8.0 55 2.85 1033500150 1.5 0.10 3 2.2 - 40 -
1015500400 4.0 6 4.0 10.0 55 3.85 1033500902 1.5 0.10 6 2.2 - 40 -
1015500500 5.0 6 5.0 13.0 55 4.85 1033500200 2.0 0.10 3 3.0 6.0 40 1.9
1015500600 6.0 6 6.0 15.0 55 5.85 1033500903 2.0 0.10 6 3.0 6.0 40 1.9
1015500800 8.0 8 8.0 20.0 65 7.7 1033500250 25 0.10 3 4.0 6.0 40 2.4
1015501000 10.0 10 10.0 25.0 75 9.7 1033500904 2.5 0.10 6 4.0 6.0 40 24
1015501200 12.0 12 12.0 28.0 85 1.7 1033500300 3.0 0.10 6 4.0 7.0 45 2.9
1015501600 16.0 16 16.0 32.0 90 15.7 1033500350 3.5 0.10 6 5.0 9.0 45 3.3
1015502000 20.0 20 20.0 40.0 105 19.7 1033500400 4.0 0.10 6 5.0 9.0 45 3.8
Mil Dia. Shank Dia. 1033500450 4.5 0.10 6 6.0 10.0 45 4.3
Mill Dia. Tolerance Tolerance
DC TCDC(mm) TCDMM 1033500500 5.0 0.20 6 6.0 11.0 50 4.8
1.0-6.0 0.00/-0.012
8.0-20.0 0.00/-0.015 hé 1033500600 6.0 0.20 6 7.0 14.0 50 5.8
1033500800 8.0 0.20 8 9.0 18.0 60 7.8
1033501000 10.0 0.20 10 12.0 25.0 75 9.7
1033501200 12.0 0.30 12 15.0 30.0 75 1.7
1033501600 16.0 0.30 16 18.0 38.0 90 15.7
1033502000 20.0 0.30 20 24.0 45.0 100 19.7
Mill Dia. Radius Tolerance (mm) Shank Dia.
Mill Dia. Tolerance Tolerance
DC TCDC(mm) | RETOLL RETOLU TCDMM
1.0-6.0 0.00/-0.012 -0.010 +0.010 he
8.0-20.0 0.00/-0.015 -0.015 +0.015
ISO M ISO M
VDI 1-5 6-9 10-11 | 12,13 14 15-16 | 17-20 | 21-25 | 26-28 | 29.1 29.2 30 31-35 | 36-37 | 38-39 VDI 1-5 6-9 10-11 | 12,13 14 15-16 | 17-20 | 21-25 | 26-28 | 29.1 29.2 30 31-35 | 36-37 | 38-39
EMG 11-12 | 13-14 15 21-22 23 31-32 | 33-34 | 71-74 | 61-64 | 81-82 83 84 51-53 | 41-43 16 EMG 11-12 | 13-14 15 21-22 23 31-32 | 33-34 | 71-74 | 61-64 | 81-82 83 84 51-53 | 41-43 16
o o () (o]
Excellent | Good © “ ~ Excellent | Good ® > ~
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EXTENDED NECK CORNER RADIUS EXTENDED NECK CORNER RADIUS

SHORT LENGTH LONG LENGTH
II:IIS ;% % FI-%Z ﬁ ,\% “ H Ha ji% % FHA 30° ﬁt\ﬂ NECK

Series No. 101650 N R | ov  FE | Series No. 101750
P cutting conditions : p.49 MM ﬁ:{m ) DMM | §IDC ) P cutting conditions : p.49
. . . . L — apmx ( L —— apmx ( . . . .
Designed to machine high hardened materials OAL ! OAL ! Designed to machine high hardened materials
Suitable for dry cutting, high speed cutting. Suitable for dry cutting, high speed cutting.
Excellent workpiece finish. Excellent workpiece finish.
Designed for deep slotting. Designed for deep slotting.
Higher wear-resistance. Higher wear-resistance.
curomoone | omueren | onns | ommke | oo | SISO | o [ o curomoooe | omueren | DOET | ok, | SN [ Frmeeme [ o [ neoc
RE DMM APMX LU OAL DN RE DMM APMX LU OAL DN
1016500300 3.0 0.3 6 4.0 12.0 55 2.85 1017500605 6.0 0.5 6 9.0 20.0 90 5.85
1016500901 3.0 0.3 6 4.0 16.0 55 2.85 1017600601 6.0 1.0 6 9.0 20.0 90 5.85
1016500902 3.0 0.3 6 4.0 20.0 55 2.85 1017500805 8.0 0.5 8 12.0 250 100 7.7
1016500903 3.0 0.5 6 4.0 10.0 55 2.85 1017500801 8.0 1.0 8 12.0 25.0 100 7.7
1016500904 3.0 0.5 6 4.0 16.0 55 2.85 1017501005 10.0 0.5 10 15.0 32.0 100 9.7
1016500905 3.0 0.5 6 4.0 20.0 55 2.85 1017501001 10.0 1.0 10 15.0 32.0 100 9.7
1016500400 4.0 0.3 6 5.0 12.0 55 3.85 1017501002 10.0 2.0 10 15.0 32.0 100 9.7
1016500906 4.0 0.3 6 5.0 16.0 55 3.85 1017501205 12.0 0.5 12 18.0 38.0 110 11.7
1016500907 4.0 0.3 6 5.0 20.0 55 3.85 1017501201 12.0 1.0 12 18.0 38.0 110 11.7
1016500908 4.0 0.5 6 5.0 12.0 55 3.85 1017501202 12.0 2.0 12 18.0 38.0 110 11.7
1016500909 4.0 0.5 6 5.0 16.0 55 3.85 Mill Dia. Radius Tolerance (mm) Shank Dia.
1016500910 4.0 0.5 6 5.0 20.0 55 3.85 TobG(mmy | RETOLL | RETOLU | repum
1016500911 4.0 1.0 6 5.0 12.0 55 3.85 0.00/-0.015 -0.015 +0.015 h6
1016500600 6.0 0.5 6 7.0 20.0 60 5.85
1016500601 6.0 1.0 6 7.0 20.0 60 5.85
1016500912 6.0 1.5 6 7.0 20.0 60 5.85
1016500800 8.0 0.5 8 9.0 25.0 60 7.7
1016500913 8.0 1.0 8 9.0 25.0 60 7.7
1016500914 8.0 1.5 8 9.0 25.0 60 7.7
1016500915 8.0 2.0 8 9.0 25.0 60 7.7
1016501000 10.0 0.5 10 11.0 32.0 70 9.7
1016500916 10.0 1.0 10 11.0 32.0 70 9.7
1016500917 10.0 1.5 10 11.0 32.0 70 9.7
1016500918 10.0 2.0 10 11.0 32.0 70 9.7
1016501200 12.0 0.5 12 12.0 38.0 80 11.7
1016500919 12.0 1.0 12 12.0 38.0 80 1.7
1016500920 12.0 1.5 12 12.0 38.0 80 11.7
1016500921 12.0 2.0 12 12.0 38.0 80 1.7
Mill Dia. Radius Tolerance (mm) Shank Dia.
e | robc | REOL | Reow | f
3.0-6.0 0.00/-0.012 -0.010 +0.010 he
8.0 - 12.0 0.00/-0.015 -0.015 +0.015
1ISO M ISO M
VDI 1-5 6-9 10-11 | 12,13 14 15-16 | 17-20 | 21-25 | 26-28 | 29.1 29.2 30 31-35 | 36-37 | 38-39 VDI 1-5 6-9 10-11 | 12,13 14 15-16 | 17-20 | 21-25 | 26-28 | 29.1 29.2 30 31-35 | 36-37 | 38-39
EMG 1-12 | 1314 | 15 | 2122 | 23 |31-32 | 33-34 | 71-74 | 61-64 | 81-82 | 83 84 | 51-53 | 41-43 | 16 EMG 1112 | 13-14 | 15 | 21-22 | 23 | 31-32 | 33-34 | 71-74 | 61-64 | 81-82 | 83 84 | 51-53 | 41-43 | 16
Exc;Ien! Ggad © “ ~ Exc;Ient ng ® > ~
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EXTENDED NECK CORNER RADIUS P FINISHING, LONG SERIES Eli&%%l

FINISHING

o B Y - - e o ® D

HM Lt ﬂ ﬂ HM DIN
ZEFP 6 RE FHA 45°  6535HA NECK ZEFP 6 ZEFP8 FHA45° 6535HA

Series No. 108350 Series No. 102950

» cutting conditions : p.56 DMM I [] _ > cutting conditions : p.57

DMM I @l DC Designed to machine high hardened materials.
" Negative rake angle for high abrasion resistance.

Suitable for dry cutting, high speed cutting.

Designed to machine high hardened materials ‘

Excellent workpiece finish. | OAL | APMX Excellent side-cutting of press mould field
Designed for deep slotting. OAL
Higher wear-resistance.
EUROPA CODE DIAMETER CR?A%'I\‘LIJES DISAI-I\|IIPI‘E’:‘|'IER Igggg? EEI';E%]I-'II\-:E ?\éﬁgﬁ.ﬂ' DI:II\I/EIICE:'II'(ER EUROPA CODE DIAMETER DISAFA;'?ENFIER IéEFl\ng_II-_I OVERALL LENGTH | NO. OF FLUTES
ORDCODE DC RE DMM APMX LU OAL DN ORDCODE DC DMM APMX OAL ZEFP
1083500916 6.0 0.25 6 6.0 14.0 50 5.7 1029500600 6.0 6 13.0 57 6
1083500600 6.0 0.5 6 6.0 14.0 50 5.7 1029500800 8.0 8 19.0 63 6
1083500800 8.0 0.5 8 8.0 24.0 60 7.65 1029501000 10.0 10 22.0 72 6
1083501000 10.0 1.0 10 10.0 30.0 70 9.65 1029501200 12.0 12 26.0 83 6
1083501200 12.0 1.0 12 12.0 30.0 75 11.6 1029501400 14.0 14 26.0 83 6
1029501600 16.0 16 32.0 92 6
1029501800 18.0 18 32.0 92 8
EUROPA CODE DIAMETER CORNER RADIUS DISATAAI‘E'\#ER 'g,!"gg? OVERALL LENGTH
ORDCODE DC RE DMM APMX OAL 1029502000 20.0 20 38.0 104 8
1083500901 6.0 0.5 6 13.0 70 1029502500 25.0 25 44.0 104 8
1083500910 6.0 0.5 6 26.0 70 Mill Dia. Shank Dia.
Tolerance Tolerance
1083500902 8.0 0.5 8 19.0 90 TCDC(mm) TCDMM
0.00/-0.02 h6
1083500911 8.0 0.5 8 36.0 90
1083500903 10.0 0.5 10 22.0 100
1083500904 10.0 1.0 10 22.0 100
1083500912 10.0 1.0 10 46.0 100
1083500905 12.0 0.5 12 26.0 110
1083500906 12.0 1.0 12 26.0 110
1083500913 12.0 1.0 12 56.0 110
1083501600 16.0 1.0 16 32.0 130
1083500907 16.0 1.5 16 32.0 130
1083500914 16.0 1.5 16 66.0 130
1083502000 20.0 1.0 20 38.0 140
1083500908 20.0 1.5 20 38.0 140
1083500909 20.0 2.0 20 38.0 140
1083500915 20.0 2.0 20 76.0 140
Mill Dia. Radius Tolerance (mm) Shank Dia.
Mill Dia. Tolerance Tolerance
DC TCDC(mm) RETOLL RETOLU TCDMM
6.0 0.00/-0.02 -0.010 +0.010 he
8.0-20.0 0.00/-0.02 -0.015 +0.015
ISO M ISO M
VDI 1-5 6-9 10-11 | 12,13 14 15-16 | 17-20 | 21-25 | 26-28 | 29.1 29.2 30 31-35 | 36-37 | 38-39 VDI 1-5 6-9 10-11 | 12,13 14 15-16 | 17-20 | 21-25 | 26-28 | 29.1 29.2 30 31-35 | 36-37 | 38-39
EMG 1-12 | 13-14 15 21-22 23 31-32 | 33-34 | 71-74 | 61-64 | 81-82 83 84 51-53 | 41-43 16 EMG 11-12 | 13-14 15 21-22 23 31-32 | 33-34 | 71-74 | 61-64 | 81-82 83 84 51-53 | 41-43 16
o o () (o]
Excellent | Good o ~ ~ Excellent | Good o > -
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FINSHING, EXTRA LENGTH

e g e O

ZEFP6 ZEFP8 FHA45° 6535HA

Series No. 103950

P cutting conditions : p.58

Designed to machine high hardened materials.
Negative rake angle for high abrasion resistance.
Excellent side-cutting of press mould field.

Egl;%Pé ggEE)E DIAI\[/;I(E:TER DI,SA'I-\'/I?ENI'IER IEI’EF'\‘ ((DBL-JI-? OVERACI;LAILENGTH NO. %FE;LPUTES
DMM APMX
1039500600 6.0 6 26.0 70 6
1039500800 8.0 8 36.0 90 6
1039501000 10.0 10 46.0 100 6
1039501200 12.0 12 56.0 110 6
1039501600 16.0 16 66.0 130 6
1039502000 20.0 20 76.0 140 8
1039502500 25.0 25 92.0 180 8
Mill Dia. Shank Dia.
Tolerance Tolerance
TCDC(mm) TCDMM
0.00/-0.03 hé
ISO M
VDI 1-5 6-9 | 10-11 | 12,13 | 14 15-16 | 17-20 | 21-25 | 26-28 | 29.1 | 29.2 30 | 31-35 | 36-37 | 38-39
EMG 11-12 | 13-14 15 | 21-22 | 23 | 31-32 | 33-34 | 71-74 | 61-64 | 81-82 | 83 84 | 51-53 | 41-43 16
Exc;lent Goood ® b b
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CUTTING DATA

CUTTING DATA

100450 (2 Flute Rib Processing) 100450 (2 Flute Rib Processing)
VDI Size (mm) VDI
MATERIAL HRc MATERIAL HRc

GROUP 0.1 0.2 0.3 0.4 0.5 0.6 0.8 GROUP 1.0 1.2 1.5 2.0 3.0 4.0
a, (mm) 0.01 0.01 0.01 0.016 0.018 0.021 0.024 a, (mm) 0.02 0.047 0.047 0.08 0.13 0.17

Ve (m/min) 15 31 44 45 46 52 54 Ve (m/min) 49 52 53 53 53 54
30-40 n 47770 49360 46700 35800 29200 27600 21490 30-40 n 15600 13800 11250 8435 5620 4295
f2 0.0025 0.0035 0.004 0.006 0.007 0.008 0.011 fz 0.014 0.017 0.024 0.027 0.063 0.064

f (mm/min) 240 345 375 430 410 440 470 f (mm/min) 435 465 540 455 705 550

a, (mm) 0.016 0.016 0.018 0.031 0.033 0.035 0.041 a, (mm) 0.033 0.068 0.08 0.138 0.228 0.3

Ve (M/min) 15 31 46 62 74 82 90 Ve (m/min) 89 93 94 102 104 104
n 47770 49360 48830 49360 47130 43520 35820 n 28340 24680 19955 16240 11040 8280
f. 0.003 0.005 0.006 0.008 0.011 0.012 0.014 f. 0.018 0.021 0.026 0.033 0.079 0.079
f (mm/min) 285 490 585 790 1035 1045 1000 f (mm/min) 1020 1030 1035 1070 1740 1305

a, (mm) 0.007 0.007 0.009 0.011 0.013 0.014 0.017 a, (mm) 0.014 0.028 0.033 0.057 0.095 0.12

Ve (M/min) 15 31 41 41 39 40 40 Ve (m/min) 34 35 36 40 41 Y

40-55 n 47770 49360 43520 32640 24840 21230 15920 40-55 n 10800 9280 7640 6365 4350 3260
f. 0.002 0.003 0.003 0.005 0.006 0.007 0.009 fz 0.012 0.014 0.018 0.022 0.056 0.056

f (mm/min) 190 295 260 320 295 295 285 f (mm/min) 260 260 275 280 485 365
a, (mm) 0.005 0.005 0.007 0.008 0.008 0.009 0.01 a, (mm) 0.008 0.017 0.02 0.034 0.057 0.076

Ve (m/min) 15 31 26 27 25 26 27 Ve (m/min) 22 23 23 26 26 26

55-65 n 47770 49360 27600 21490 15920 13800 10740 55-65 n 7000 6100 4880 4140 2760 2070
f. 0.001 0.002 0.003 0.004 0.005 0.006 0.007 fz 0.007 0.008 0.011 0.013 0.035 0.035

f (mm/min) 95 195 165 170 160 165 150 f (mm/min) 95 95 105 105 190 145

ap%: ap%:

P The data shown is based on medial length tools. Please adust machining conditions according to length. » The data shown is based on medial length tools. Please adust machining conditions according to length.

v, * 1000 v, = 1000

V. - cutting speed (m/min) To calculate RPM from cutting speed: n =
n - RPM (rev/min) mT*@

fz - feed rate (mm/tooth)

f - feed rate (mm/rev)

z - No. of teeth To calculate cutting speed from RPM: v =_N*T* 2
ap - axial depth of cut 1000

a. - radial depth of cut

V. - cutting speed (m/min) To calculate RPM from cutting speed: n =
n - RPM (rev/min) m* 0

fz - feed rate (mm/tooth)

f - feed rate (mm/rev)

z - No. of teeth To calculate cutting speed from RPM: v_=_N*T*9
a, - axial depth of cut 1000

a, - radial depth of cut

All recommendations are based on ideal machining conditions. Adjustments may need to be made
according to your set-up. The recommendations for speeds, feeds and other parameters presented
in this chart are nominal recommendations and should be considered only as good starting points.

All recommendations are based on ideal machining conditions. Adjustments may need to be made
according to your set-up. The recommendations for speeds, feeds and other parameters presented
in this chart are nominal recommendations and should be considered only as good starting points.
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CUTTING DATA

106350, 109350 (2 Flute B/N Rib Processing)

— e i s

CUTTING DATA

106350, 109350 (2 Flute B/N Rib Processing)

= —————

VDI Size (mm) VDI
MATERIAL HRc MATERIAL HRc
GROUP 0.1 0.2 0.3 0.4 0.5 0.6 0.8 GROUP 1.0 1.2 1.5 2.0 3.0 4.0
a, (mm) 0.01 0.01 0.013 0.022 0.017 0.02 0.04 a, (mm) 0.044 0.028 0.039 0.087 0.15 0.2
Ve (m/min) 15 31 46 61 65 65 66 Ve (M/min) 66 62 59 61 65 66
30-40 n 47770 49360 48830 48560 41400 34500 26270 30-40 n 21010 16450 12520 9710 6900 5250
f, 0.007 0.013 0.021 0.031 0.035 0.041 0.058 f, 0.07 0.083 0.105 0.14 0.244 0.318
f (mm/min) 665 1280 2050 3010 2895 2825 3045 f (mm/min) 2940 2730 2630 2720 3365 3340
a, (mm) 0.016 0.016 0.012 0.034 0.026 0.03 0.06 a, (mm) 0.066 0.042 0.059 0.138 0.228 0.3
Ve (M/min) 15 31 46 62 78 86 102 Ve (m/min) 115 126 107 115 136 120
n 47770 49360 48830 49360 49680 45640 40600 n 36620 33435 22715 18310 14435 9550
f, 0.009 0.019 0.03 0.044 0.05 0.059 0.08 f, 0.09 0.102 0.133 0.177 0.314 0.39
f (mm/min) 860 1875 2930 4340 4965 5385 6495 f (mm/min) 6590 6820 6040 6480 9065 7450
a, (mm) 0.009 0.009 0.011 0.018 0.014 0.017 0.032 a, (mm) 0.036 0.023 0.032 0.075 0.12 0.16
Ve (M/min) 15 31 46 51 52 53 53 Ve (m/min) 51 49 50 52 52 52
40-55 n 47770 49360 48830 40600 33120 28130 21095 40-55 n 16240 13000 10615 8280 5520 4140
f; 0.006 0.012 0.018 0.02 0.031 0.036 0.05 f 0.061 0.078 0.095 0.12 0.223 0.29
f (mm/min) 570 1185 1755 1620 2050 2025 2110 f (mm/min) 1980 2025 2015 1985 2460 2400
a, (mm) 0.008 0.008 0.01 0.017 0.013 0.015 0.03 a, (mm) 0.033 0.021 0.029 0.069 0.084 0.15
Ve (M/min) 15 31 45 60 52 52 53 Ve (m/min) 51 49 50 52 52 51
55-65 n 47770 49360 47770 47770 33120 27600 21100 55-65 n 16240 13000 10610 8280 5520 4060
f, 0.005 0.01 0.017 0.018 0.027 0.03 0.044 f; 0.057 0.07 0.084 0.1 0.21 0.265
f (mm/min) 475 985 1620 1720 1785 1655 1855 f (mm/min) 1850 1820 1780 1655 2315 2150

P The data shown is based on medial length tools. Please adust machining conditions according to length. » The data shown is based on medial length tools. Please adust machining conditions according to length.

v, * 1000 v, = 1000

V. - cutting speed (m/min) To calculate RPM from cutting speed: n =
n - RPM (rev/min) mT*@

fz - feed rate (mm/tooth)

f - feed rate (mm/rev)

z - No. of teeth To calculate cutting speed from RPM: v =_N*T* 2
ap - axial depth of cut 1000

a. - radial depth of cut

V. - cutting speed (m/min) To calculate RPM from cutting speed: n =
n - RPM (rev/min) m* 0

fz - feed rate (mm/tooth)

f - feed rate (mm/rev)

z - No. of teeth To calculate cutting speed from RPM: v_=_N*T*9
a, - axial depth of cut 1000

a, - radial depth of cut

All recommendations are based on ideal machining conditions. Adjustments may need to be made
according to your set-up. The recommendations for speeds, feeds and other parameters presented
in this chart are nominal recommendations and should be considered only as good starting points.

All recommendations are based on ideal machining conditions. Adjustments may need to be made
according to your set-up. The recommendations for speeds, feeds and other parameters presented
in this chart are nominal recommendations and should be considered only as good starting points.
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CUTTING DATA CUTTING DATA

110350, 111350 (4 Flute High Feed) Sl S8 110350, 111350 (4 Flute High Feed) Sl S8
VDI Size (mm VDI Size (mm
MATERIAL HRc e D MATERIAL HRc (=5 o
GROUP SPEED | 29 3.0 4.0 5.0 6.0 8.0 10.0 12.0 16.0 GROUP SPEED | 29 3.0 4.0 5.0 6.0 8.0 10.0 12.0 16.0
Ve (M/min) 85 90 100 100 110 110 110 110 110 Ve (M/min) 180 205 215 235 255 250 250 250 250
3040 n 13530 9550 7960 6365 5835 4375 3500 2915 2185 . n 28660 21760 17110 14965 13530 9950 7960 6635 4975
f2 0.12 0.14 0.22 0.28 0.33 0.44 0.546 0.659 0.869 f 0.129 0.182 0.257 0.3 0.343 0.463 0.578 0.701 0.925
f (mm/min) | 6495 5350 7000 7130 7700 7700 7650 7695 7610 f (mm/min) | 14790 15840 17595 17960 18570 18430 18405 18600 18410
Ve (M/min) 60 65 70 75 75 75 75 75 80 Ve (M/min) 140 160 165 175 200 200 200 200 195
4050 n 9554 6900 5570 4775 3980 2985 2385 1990 1590 40.50 n 22290 16985 13135 11145 10615 7960 6365 5305 3880
-5 -5
f 0.099 0.15 0.2 0.25 0.3 0.4 0.5 0.598 0.79 f 0.111 0.147 0.231 0.284 0.329 0.438 0.547 0.66 0.897
f (mm/min) | 3780 4140 4455 4775 4775 4775 4775 4760 5030 f (mm/min) | 9895 9985 12135 12660 13970 13945 13935 14010 13925
Ve (M/min) 35 45 50 55 55 55 55 55 55 Ve (M/min) 95 200 140 155 170 170 170 170 165
50.55 n 5570 4775 3980 3500 2915 2185 1750 1460 1095 50-55 n 15125 21230 11145 9870 9020 6765 5410 4510 3280
f 0.1 0.15 0.2 0.235 0.302 0.398 0.5 0.603 0.795 f, 0.131 0.16 0.209 0.25 0.306 0.404 0.509 0.611 0.833
f (mm/min) | 2225 2865 3185 3290 3525 3485 3500 3520 3480 f (mm/min) | 7925 13585 9315 9870 11045 10935 11020 11025 10940
Ve (m/min) 20 25 30 35 35 35 35 35 35 Ve (M/min) 70 90 100 110 120 120 120 120 120
. n 3185 2650 2385 2225 1855 1390 1115 925 695 s n 11145 9550 7960 7005 6365 4775 3820 3185 2385
f 0.078 0.101 0.132 0.182 0.25 0.33 0.42 0.5 0.61 f 0.101 0.121 0.172 0.214 0.25 0.349 0.447 0.547 0.729
f (mm/min) 990 1070 1260 1620 1855 1835 1870 1855 1700 f (mm/min) | 4500 4620 5475 5995 6365 6665 6830 6965 6965
Ve (M/min) 15 20 20 25 25 25 25 25 25 Ve (m/min) 55 65 70 75 85 85 85 85 85
65.70 n 2385 2120 1590 1590 1325 995 795 660 495 - n 8755 6900 5570 4775 4510 3380 2705 2255 1690
f 0.063 0.08 0.1 0.117 0.147 0.2 0.25 0.299 0.398 f 0.07 0.091 0.129 0.158 0.2 0.301 0.352 0.4 0.5
f (mm/min) 600 675 635 745 780 795 795 790 790 f (mm/min) | 2450 2510 2875 3015 3605 4070 3810 3605 3380
< HRc55 > HRc55 < HRc55 > HRc55
0.2x r:l: 0.1x r:l: 0.1x r:I: 0.05 x r:l:
0.5xDC 0.5xDC 0.3xDC 0.3xDC
» For long length tools reduce feed rate by 15%. » For long length tools reduce feed rate by 15%.
_ _ _ v, * 1000 , , . v, * 1000
V. - cutting speed (m/min) To calculate RPM from cutting speed: n = V. - cutting speed (m/min) To calculate RPM from cutting speed: n =
n - RPM (rev/min) mT*@ n - RPM (rev/min) m*Q
fz - feed rate (mm/tooth) fz - feed rate (mm/tooth)
f - feed rate (mm/rev) f - feed rate (mm/rev)
z- No. of teeth To calculate cutting speed from RPM: v =_N*T* 2 z - No. of teeth To calculate cutting speed from RPM: v_=_N*T*9
ap - axial depth of cut 1000 a, - axial depth of cut 1000
a. - radial depth of cut a, - radial depth of cut
All recommendations are based on ideal machining conditions. Adjustments may need to be made All recommendations are based on ideal machining conditions. Adjustments may need to be made
according to your set-up. The recommendations for speeds, feeds and other parameters presented according to your set-up. The recommendations for speeds, feeds and other parameters presented
in this chart are nominal recommendations and should be considered only as good starting points. in this chart are nominal recommendations and should be considered only as good starting points.
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CUTTING DATA CUTTING DATA

107350 (3 Flute B/N centre match) — == 101950 (4 Flute B/N centre match) ——oit
VDI Size (mm) VDI Size (mm)
MATERIAL HRc MATERIAL HRc
GROUP 3.0 4.0 5.0 6.0 8.0 10.0 12.0 16.0 20.0 GROUP 3.0 4.0 5.0 6.0 8.0 10.0 12.0 16.0 20.0
Ve (M/min) 300 305 315 340 340 340 340 340 340 Ve (M/min) 340 340 340 340 340 340 340 340 340
3040 n 31845 24280 20060 18045 13535 10825 9020 6765 5410 . n 36090 27070 21655 18045 13535 10825 9020 6765 5410
fz 0.09 0.107 0.121 0.159 0.181 0.202 0.225 0.229 0.222 f 0.071 0.08 0.09 0.101 0.116 0.128 0.144 0.144 0.145
f (mm/min) | 8595 7795 7280 8605 7350 6560 6090 4645 3600 f (mm/min) | 10250 8660 7795 7290 6280 5540 5195 3895 3140
Ve (M/min) 255 255 265 285 285 285 285 285 285 Ve (M/min) 285 285 285 285 285 285 285 285 285
4050 n 27070 20300 16875 15125 11345 9075 7560 5670 4535 40-50 n 30255 22690 18150 15125 11345 9075 7560 5670 4535
-5 -5
f 0.072 0.09 0.108 0.136 0.155 0.168 0.187 0.19 0.192 f 0.06 0.07 0.081 0.092 0.103 0.111 0.125 0.126 0.129
f (mm/min) | 5845 5480 5465 6170 5275 4575 4240 3230 2610 f (mm/min) | 7260 6350 5880 5565 4670 4030 3780 2855 2340
Ve (m/min) 185 185 195 230 230 230 230 230 230 Ve (M/min) 230 230 230 230 230 230 230 230 230
G n 19635 14725 12420 12205 9155 7325 6100 4575 3660 o n 24415 18310 14650 12205 9155 7325 6100 4575 3660
f 0.072 0.087 0.099 0.123 0.144 0.156 0.173 0.18 0.18 f, 0.05 0.06 0.071 0.082 0.093 0.104 0.115 0.119 0.119
f (mm/min) | 4240 3840 3685 4505 3955 3425 3165 2470 1975 f (mm/min) | 4880 4395 4160 4000 3405 3045 2805 2175 1740
Ve (M/min) 175 180 185 210 210 210 210 210 210 Ve (M/min) 210 210 210 210 210 210 210 210 210
55.65 n 18575 14330 11780 11145 8360 6685 5570 4180 3340 55.65 n 22290 16720 13375 11145 8360 6685 5570 4180 3340
f 0.072 0.086 0.099 0.115 0.134 0.144 0.145 0.144 0.145 f 0.045 0.055 0.067 0.077 0.089 0.095 0.096 0.096 0.097
f (mm/min) | 4010 3695 3500 3845 3360 2885 2420 1805 1455 f(mm/min) | 4010 3675 3585 3430 2975 2540 2140 1605 1295
Ve (m/min) 120 120 125 145 145 145 145 145 145 Ve (m/min) 145 145 145 145 145 145 145 145 145
65.70 n 12735 9550 7960 7695 5770 4615 3845 2885 2305 65.70 n 15390 11545 9235 7695 5770 4615 3845 2885 2305
f. 0.072 0.087 0.099 0.108 0.125 0.144 0.144 0.144 0.144 fz 0.04 0.05 0.062 0.072 0.082 0.094 0.096 0.096 0.097
f (mm/min) | 2750 2490 2365 2490 2165 1995 1660 1245 995 f (mm/min) | 2460 2305 2290 2215 1890 1735 1475 1105 895
002xDC_| 002xDC_|
_ ) _ v, = 1000 . _ . v, + 1000
V. - cutting speed (m/min) To calculate RPM from cutting speed: n = V. - cutting speed (m/min) To calculate RPM from cutting speed: n =
n - RPM (rev/min) mT*@ n - RPM (rev/min) m*Q
fz - feed rate (mm/tooth) fz - feed rate (mm/tooth)
f - feed rate (mm/rev) f - feed rate (mm/rev)
z- No. of teeth To calculate cutting speed from RPM: v =_N*T* 2 z - No. of teeth To calculate cutting speed from RPM: v_=_N*T*9
ap - axial depth of cut 1000 a, - axial depth of cut 1000
a. - radial depth of cut a, - radial depth of cut
All recommendations are based on ideal machining conditions. Adjustments may need to be made All recommendations are based on ideal machining conditions. Adjustments may need to be made
according to your set-up. The recommendations for speeds, feeds and other parameters presented according to your set-up. The recommendations for speeds, feeds and other parameters presented
in this chart are nominal recommendations and should be considered only as good starting points. in this chart are nominal recommendations and should be considered only as good starting points.
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CUTTING DATA CUTTING DATA

100550, 104350, 105350, 112350 (2 Flute B/N) Free—fis 100550, 104350, 105350, 112350 (2 Flute B/N) F——ffs
VDI Size (mm) VDI Size (mm)
MATERIAL HRc MATERIAL HRc
GROUP 0.4 0.5 0.6 0.8 1.0 1.2 1.5 2.0 3.0 GROUP 4.0 5.0 6.0 8.0 10.0 12.0 16.0 20.0
Ve (M/min) 65 80 95 125 155 190 235 310 310 Ve (M/min) 315 290 260 280 290 260 280 280
3040 n 51750 50955 50425 49760 49360 50425 49890 49360 32905 . n 25080 18470 13800 11145 9235 6900 5570 4455
fz 0.019 0.024 0.029 0.039 0.048 0.051 0.054 0.057 0.091 f 0.12 0.156 0.174 0.189 0.199 0.212 0.238 0.264
f (mm/min) | 1965 2445 2925 3880 4735 5140 5385 5625 5985 f (mm/min) 6015 5760 4800 4210 3675 2925 2650 2350
Ve (M/min) 65 80 95 125 155 180 225 300 300 Ve (M/min) 300 280 255 270 280 250 270 270
4050 n 51750 50955 50425 49760 49360 47770 47770 47770 31845 40-50 n 23885 17830 13535 10745 8915 6635 5370 4295
-5 -5
f 0.017 0.021 0.025 0.033 0.042 0.045 0.047 0.05 0.083 f 0.111 0.138 0.153 0.164 0.174 0.187 0.206 0.227
f (mm/min) | 1760 2140 2520 3280 4145 4295 4490 4775 5285 f (mm/min) 5300 4920 4140 3525 3100 2480 2210 1950
Ve (m/min) 55 70 85 115 140 160 205 250 250 Ve (M/min) 250 235 205 225 235 210 225 225
e n 43790 44585 45115 45780 44585 42460 43520 39805 26535 P n 19900 14965 10880 8955 7480 5570 4475 3580
f 0.017 0.021 0.024 0.033 0.042 0.045 0.047 0.05 0.075 f 0.1 0.125 0.141 0.15 0.16 0.17 0.189 0.208
f (mm/min) 1485 1870 2165 3020 3745 3820 4090 3980 3980 f (mm/min) 3980 3740 3065 2685 2395 1895 1690 1490
Ve (M/min) 50 65 75 100 125 145 175 220 220 Ve (M/min) 220 210 190 200 205 190 200 200
55.60 n 39805 41400 39805 39805 39805 38480 37155 35030 23355 55.60 n 17515 13375 10085 7960 6525 5040 3980 3185
f 0.015 0.019 0.023 0.03 0.038 0.039 0.042 0.045 0.067 f 0.09 0.113 0.125 0.134 0.144 0.155 0.169 0.188
f (mm/min) | 1190 1570 1830 2385 3025 3000 3120 3150 3130 f (mm/min) 3150 3020 2520 2130 1880 1560 1345 1195
Ve (m/min) 45 55 65 90 110 130 155 200 200 Ve (m/min) 200 180 165 175 180 165 175 175
60-65 n 35825 35030 34500 35820 35030 34500 32905 31845 21230 60-65 n 15920 11465 8755 6965 5730 4375 3480 2785
f. 0.015 0.019 0.023 0.03 0.037 0.04 0.041 0.044 0.067 fz 0.088 0.111 0.122 0.132 0.142 0.142 0.143 0.143
f(mm/min) | 1075 1330 1585 2150 2590 2760 2695 2800 2845 f (mm/min) 2800 2545 2135 1835 1625 1240 995 795
Ve (M/min) 40 50 60 80 110 115 140 180 180 Ve (M/min) 180 165 150 165 165 150 160 160
65.70 n 31845 31845 31845 31845 35030 30520 29720 28660 19105 . n 14330 10510 7960 6565 5255 3980 3185 2545
fz 0.014 0.017 0.022 0.029 0.033 0.038 0.039 0.04 0.061 f 0.079 0.1 0.109 0.119 0.13 0.131 0.133 0.129
f (mm/min) 890 1080 1400 1845 2310 2320 2315 2290 2330 f (mm/min) 2260 2100 1735 1560 1365 1040 845 655
002xDC_| 002xDC_|
_ _ _ v, * 1000 , , . v, * 1000
V. - cutting speed (m/min) To calculate RPM from cutting speed: n = V. - cutting speed (m/min) To calculate RPM from cutting speed: n =
n - RPM (rev/min) mT*@ n - RPM (rev/min) m*Q
fz - feed rate (mm/tooth) fz - feed rate (mm/tooth)
f - feed rate (mm/rev) f - feed rate (mm/rev)
z- No. of teeth To calculate cutting speed from RPM: v =_N*T* 2 z - No. of teeth To calculate cutting speed from RPM: v_=_N*T*9
ap - axial depth of cut 1000 a, - axial depth of cut 1000
a. - radial depth of cut a, - radial depth of cut
All recommendations are based on ideal machining conditions. Adjustments may need to be made All recommendations are based on ideal machining conditions. Adjustments may need to be made
according to your set-up. The recommendations for speeds, feeds and other parameters presented according to your set-up. The recommendations for speeds, feeds and other parameters presented
in this chart are nominal recommendations and should be considered only as good starting points. in this chart are nominal recommendations and should be considered only as good starting points.
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CUTTING DATA

CUTTING DATA

101850, 102350 (2 Flute Crn Rad Rib Processing) f——————j—

101850, 102350 (2 Flute Crn Rad Rib Processing) e —

VDI Size (mm) VDI Size (mm)
MATERIAL HRc MATERIAL HRc

GROUP 0.5 0.6 0.8 1.0 1.2 1.5 2.0 GROUP 3.0 4.0 6.0 8.0
a, (mm) 0.0203 0.0179 0.0238 0.0193 0.0473 0.0609 0.0805 a, (mm) 0.08 0.09 0.1 0.1

Ve (M/min) 46 52 53 49 52 63 53 Ve (M/min) 65 70 85 100
30-40 n 29295 27600 21095 15605 13800 13375 8435 30-40 n 6900 5570 4510 3980

f 0.028 0.032 0.045 0.057 0.067 0.094 0.107 f 0.114 0.12 0.16 0.19
f (mm/min) 7555 1765 1895 1775 1845 2515 1805 f (mm/min) 1570 1335 1440 1510

a, (mm) 0.013 0.0145 0.0143 0.0138 0.0285 0.0332 0.0575 a, (mm) 0.05 0.06 0.07 0.07

Ve (m/min) 39 40 40 35 36 36 40 Ve (M/min) 45 50 65 80
40-55 n 24840 21230 15920 11145 9550 7640 6365 40-55 n 4775 3980 3450 3185

f 0.024 0.026 0.037 0.048 0.055 0.07 0.089 f 0.08 0.09 0.12 0.14

f (mm/min) 1190 1100 1175 1070 1050 1070 1130 f (mm/min) 760 715 825 890

a, (mm) 0.0077 0.0087 0.0083 0.0102 0.0171 0.0199 0.0345 a, (mm) 0.03 0.04 0.05 0.05

Ve (m/min) 25 26 26 22 23 23 26 Ve (m/min) 30 35 45 60
55-60 n 15920 13800 10350 7005 6100 4880 4140 55-60 n 3185 2785 2385 2385

f 0.015 0.016 0.022 0.03 0.035 0.044 0.053 f, 0.06 0.07 0.09 0.12

f (mm/min) 475 440 455 420 425 430 435 f (mm/min) 380 390 430 570

4| 1|
a,
T ] T ]

P The data shown is based on medial length tools. Please adust machining conditions according to length. » The data shown is based on medial length tools. Please adust machining conditions according to length.

v_+ 1000
V. - cutting speed (m/min) To calculate RPM from cutting speed: n=__°

n - RPM (rev/min) mT*@
fz - feed rate (mm/tooth)

f - feed rate (mm/rev)

z- No. of teeth To calculate cutting speed from RPM: v =_N*T* 2
ap - axial depth of cut 1000
a. - radial depth of cut

All recommendations are based on ideal machining conditions. Adjustments may need to be made
according to your set-up. The recommendations for speeds, feeds and other parameters presented
in this chart are nominal recommendations and should be considered only as good starting points.

v_* 1000
V. - cutting speed (m/min) To calculate RPM from cutting speed: n=__°

n - RPM (rev/min) m* 0
fz - feed rate (mm/tooth)

f - feed rate (mm/rev)

z - No. of teeth To calculate cutting speed from RPM: v_=_N*T*9
a, - axial depth of cut 1000
a, - radial depth of cut

All recommendations are based on ideal machining conditions. Adjustments may need to be made
according to your set-up. The recommendations for speeds, feeds and other parameters presented
in this chart are nominal recommendations and should be considered only as good starting points.
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CUTTING DATA

CUTTING DATA

100350 (2 Flute Miniature) s
VDI Size (mm)
MATERIAL HRc

GROUP 0.3 0.4 0.5 0.6 0.8 1.0 1.2 1.5 2.0
Ve (M/min) 45 65 80 95 125 150 160 175 210
3040 n 47770 51750 50955 50425 49760 47770 42460 37155 33435
f. 0.002 0.002 0.004 0.005 0.006 0.008 0.009 0.011 0.013

f (mm/min) 190 205 405 500 595 760 760 815 865

Ve (M/min) 40 55 70 85 100 120 130 145 165
n 42460 43790 44585 45115 39805 38215 34500 30785 26270
40-50 f 0.002 0.002 0.003 0.004 0.006 0.008 0.009 0.011 0.013

f (mm/min) 170 175 265 360 475 610 620 675 680

Ve (M/min) 40 50 65 75 75 80 85 100 110
n 42460 39805 41400 39805 29855 25475 22555 21230 17515

50-55 f 0.001 0.002 0.003 0.004 0.005 0.007 0.008 0.01 0.012

f (mm/min) 85 155 245 315 295 355 360 425 420

Ve (M/min) 30 40 50 55 65 65 75 80 90
- n 31845 31845 31845 29190 25875 20700 19900 16985 14330

f 0.001 0.001 0.002 0.003 0.004 0.005 0.006 0.007 0.009

f (mm/min) 60 60 125 175 205 205 235 235 255

Ve (M/min) 25 30 40 45 50 50 55 60 70
60265 n 26535 23885 25475 23885 19900 15920 14595 12735 11145

f 0.001 0.001 0.002 0.002 0.003 0.004 0.005 0.006 0.007

f (mm/min) 50 45 100 95 115 125 145 150 155

< HRc55 DG > HRc55 De
0.05 x DC:I: 7 0.02 x DC:I: 7
WWWJA 777777777777%

Ve - cutting speed (m/min) To calculate RPM from cutting speed: n = Ve * 1000
n - RPM (rev/min) mT*@
fz - feed rate (mm/tooth)

f - feed rate (mm/rev)

z - No. of teeth n*T*g

To calculate cutting speed from RPM: v_=
ap - axial depth of cut 1000

a. - radial depth of cut

All recommendations are based on ideal machining conditions. Adjustments may need to be made
according to your set-up. The recommendations for speeds, feeds and other parameters presented
in this chart are nominal recommendations and should be considered only as good starting points.

101650, 101750 (4 Flute Crn Rad Extended Neck)

/R ——EN

VDI Size (mm)
MATERIAL HRc

GROUP 3.0 4.0 6.0 8.0 10.0 12.0
Ve (M/min) 205 210 245 250 245 250
3040 n 21760 16720 13000 9950 7800 6635
fz 0.016 0.022 0.03 0.038 0.045 0.053
f (mm/min) 1390 1470 1560 1510 1400 1405

Ve (M/min) 165 165 195 195 195 200
n 17515 13135 10350 7760 6210 5305
40-50 fz 0.014 0.02 0.027 0.035 0.041 0.048
f (mm/min) 980 1050 1115 1085 1015 1015

Ve (M/min) 110 110 130 130 130 130
n 11675 8755 6900 5175 4140 3450
50-55 f, 0.015 0.02 0.028 0.035 0.041 0.048

f (mm/min) 700 700 770 525 675 660

Ve (M/min) 90 90 100 100 100 100
) n 9550 7165 5305 3980 3185 2650
f, 0.011 0.015 0.021 0.026 0.03 0.036

f (mm/min) 420 430 445 410 380 380

Ve (m/min) 70 70 80 80 80 80
n 7430 5570 4245 3185 2545 2120
60-65 fz 0.009 0.012 0.017 0.021 0.024 0.029

f (mm/min) 265 265 285 265 245 245

Ve (M/min) 60 60 70 70 70 70
n 6365 4775 3715 2785 2225 1855
6570 f 0.007 0.01 0.014 0.017 0.02 0.023

f (mm/min) 175 190 205 185 175 170

1.0 x DC:I:
0.03xDC
» For long length tools reduce feed rate by 15%.
V. - cutting speed (m/min) To calculate RPM from cutting speed: n = Ve * 1000
n - RPM (rev/min) m* 0
fz - feed rate (mm/tooth)
f - feed rate (mm/rev)
z - No. of teeth n+m+o

To calculate cutting speed from RPM: v_=
a, - axial depth of cut 1000

a, - radial depth of cut

All recommendations are based on ideal machining conditions. Adjustments may need to be made
according to your set-up. The recommendations for speeds, feeds and other parameters presented
in this chart are nominal recommendations and should be considered only as good starting points.
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CUTTING DATA

101350, 101450 (2 Flute Extended Neck)

@ ———@ SL0TIG

CUTTING DATA

101350, 101450 (2 Flute Extended Neck)

@ =@ SL0TNG

VDI Size (mm) VDI Size (mm)
MATERIAL HRc MATERIAL HRc
GROUP 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0 1.5 2.0 GROUP 2.5 3.0 3.5 4.0 5.0 6.0 8.0 10.0 12.0 16.0 20.0
Ve (m/min) 15 30 45 65 80 95 100 125 140 150 180 210 Ve (M/min) 205 205 210 210 245 245 245 245 245 245 245
n 47770 | 47770 | 47770 | 51750 | 50955 | 50425 | 45495 | 49760 | 49540 | 47770 | 38215 | 33435 n 26115 21760 19105 16720 15605 13000 9750 7800 6500 4875 3900
30-40 30-40
fz 0.001 | 0.001 | 0.002 | 0.002 | 0.004 | 0.005 | 0.006 | 0.006 | 0.007 | 0.008 | 0.011 | 0.013 & 0.016 0.019 0.022 0.026 0.032 0.036 0.047 0.054 0.064 0.074 0.085
f (mm/min) 95 95 190 205 405 500 545 595 690 760 840 865 f (mm/min) 835 820 840 865 995 935 915 840 830 720 660
Ve (m/min) 15 30 40 55 70 85 90 100 110 120 140 165 Ve (m/min) 165 165 165 165 195 195 195 195 190 195 195
n 47770 | 47770 | 42460 | 43790 | 44580 | 45115 | 40945 | 39805 | 38920 | 38215 | 29720 | 26270 n 21015 17515 15010 13135 12420 10350 7760 6210 5040 3880 3105
40-50 40-50
fz 0.001 0.001 0.002 | 0.002 0.003 | 0.004 0.005 | 0.006 0.007 0.008 0.011 0.013 fz 0.016 0.02 0.023 0.027 0.032 0.037 0.046 0.055 0.065 0.074 0.085
f (mm/min) 95 95 170 175 265 360 405 475 540 610 650 680 f (mm/min) 670 700 690 705 795 765 710 680 655 570 525
Ve (m/min) 12 25 40 50 65 75 75 75 80 80 95 110 Ve (m/min) 110 110 110 110 130 130 130 130 130 130 130
n 38215 | 39805 | 42460 | 39805 | 41400 | 39805 | 34120 | 29855 | 28305 | 25475 | 20170 | 17515 n 14010 11675 10005 8755 8280 6900 5175 4140 3450 2585 2070
50-55 50-55
f2 0.001 0.001 0.001 0.002 0.003 | 0.004 0.005 | 0.005 0.006 0.007 0.009 0.012 f. 0.015 0.018 0.021 0.025 0.03 0.035 0.043 0.051 0.059 0.07 0.082
f (mm/min) 75 80 85 155 245 315 340 295 340 355 360 420 f (mm/min) 420 420 420 435 495 480 445 420 405 360 335
Ve (m/min) 10 20 30 40 50 55 60 65 65 65 80 90 Ve (m/min) 90 90 95 100 100 100 100 100 100 100 100
o n 31845 | 31845 | 31845 | 31845 | 31845 | 29190 | 27295 | 25875 | 23000 | 20700 | 16985 | 14330 o n 11465 9550 8640 7960 6365 5305 3980 3185 2650 1990 1590
f2 0.001 0.001 0.001 0.001 0.002 | 0.003 0.004 | 0.004 0.005 0.005 0.007 0.009 f. 0.011 0.014 0.016 0.019 0.022 0.026 0.032 0.038 0.045 0.053 0.061
f (mm/min) 60 60 60 60 125 175 215 205 230 205 235 255 f (mm/min) 250 265 275 300 280 275 255 240 235 210 190
Ve (m/min) 10 20 25 30 40 45 45 50 50 50 60 70 Ve (m/min) 70 70 75 80 80 80 80 80 80 80 80
n 31845 | 31845 | 26530 | 23885 | 25475 | 23885 | 20470 | 19900 | 17690 | 15920 | 12735 | 11145 n 8915 7430 6820 6365 5095 4245 3185 2545 2120 1590 1270
60-65 60-65
fz 0.001 0.001 0.001 0.001 0.002 | 0.002 0.003 | 0.003 0.004 0.004 0.005 0.007 f2 0.009 0.011 0.013 0.015 0.018 0.021 0.026 0.03 0.037 0.042 0.048
f (mm/min) 60 60 50 45 100 95 120 115 140 125 125 155 f (mm/min) 160 160 175 190 180 175 165 150 155 130 120
Ve (m/min) 10 15 20 25 30 40 40 40 40 40 50 60 Ve (m/min) 60 60 60 60 70 70 70 70 70 70 70
n 31845 | 23885 | 21230 | 19900 | 19105 | 21230 | 18195 | 15920 | 14150 | 12735 | 10615 | 9550 n 7640 6365 5460 4775 4455 3715 2785 2225 1855 1390 1115
65-70 65-70
f2 0.0006 | 0.0006 | 0.0006 | 0.0006 | 0.0008 | 0.001 0.002 0.002 0.003 0.003 0.003 0.003 f. 0.005 0.008 0.01 0.012 0.014 0.017 0.02 0.025 0.03 0.034 0.038
f (mm/min) 35 25 25 20 30 40 70 60 85 75 60 55 f (mm/min) 75 100 105 115 125 125 110 110 110 95 85
< > < >
HRc65 DG HRc65 De HRc65 DC HRc65 De
fe———| fe——| f———— e e —
0.05 x DCI 7 0.02 x DCI 7 0.05 x DCI 7 0.02 x DCI 7
WWWJA WWWJ% WWWJA Wwwjé
_ ) ) v, = 1000 . ) . v, + 1000
V. - cutting speed (m/min) To calculate RPM from cutting speed: n = V. - cutting speed (m/min) To calculate RPM from cutting speed: n =
n - RPM (rev/min) mT*@ n - RPM (rev/min) m* @
fz - feed rate (mm/tooth) fz - feed rate (mm/tooth)
f - feed rate (mm/rev) f - feed rate (mm/rev)
z- No. of teeth To calculate cutting speed from RPM: v =_N*T* 2 z - No. of teeth To calculate cutting speed from RPM: v_=_N*T*9
ap - axial depth of cut 1000 a, - axial depth of cut 1000
a. - radial depth of cut a, - radial depth of cut
All recommendations are based on ideal machining conditions. Adjustments may need to be made All recommendations are based on ideal machining conditions. Adjustments may need to be made
according to your set-up. The recommendations for speeds, feeds and other parameters presented according to your set-up. The recommendations for speeds, feeds and other parameters presented
in this chart are nominal recommendations and should be considered only as good starting points. in this chart are nominal recommendations and should be considered only as good starting points.
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CUTTING DATA

CUTTING DATA

101350, 101450 (2 Flute Extended Neck)y ————Jssa8 —————J&=a# PROFILING 101350, 101450 (2 Flute Extended Neck) ————Jja® ~—————J&=a# PROFILING
VDI Size (mm) VDI Size (mm)
MATERIAL HRc MATERIAL HRc

GROUP 1.0 1.5 2.0 2.5 3.0 3.5 4.0 GROUP 5.0 6.0 8.0 10.0 12.0 16.0 20.0
Ve (M/min) 150 180 210 205 205 210 210 Ve (m/min) 245 245 245 245 245 245 245

i n 47770 38215 33435 26115 21760 19105 16720 L n 15605 13000 9750 7800 6500 4875 3900
f. 0.011 0.014 0.018 0.023 0.028 0.032 0.037 f. 0.046 0.052 0.067 0.077 0.09 0.107 0.122

f (mm/min) 1050 1070 1200 1200 1215 1220 1235 f (mm/min) 1430 1350 1305 1200 1170 1040 950

Ve (m/min) 120 140 165 165 165 165 165 Ve (m/min) 195 195 195 195 190 195 195

n 38215 29720 26270 21015 17515 15010 13135 n 12420 10350 7760 6210 5040 3880 3105

40-50 f. 0.011 0.015 0.019 0.023 0.028 0.033 0.038 40-50 fz 0.046 0.053 0.066 0.079 0.092 0.108 0.121

f (mm/min) 840 890 995 965 980 990 995 f (mm/min) 1140 1095 1025 980 925 835 750

Ve (m/min) 80 95 110 110 110 110 110 Ve (m/min) 130 130 130 130 130 130 130

n 25475 20170 17515 14010 11675 10005 8755 n 8280 6900 5175 4140 3450 2585 2070
50-55 fz 0.01 0.013 0.017 0.021 0.026 0.031 0.036 50-55 fz 0.043 0.05 0.061 0.072 0.084 0.1 0.116

f (mm/min) 510 520 595 585 605 620 630 f (mm/min) 710 690 630 595 580 515 480

Ve (m/min) 65 80 90 90 90 95 100 Ve (m/min) 100 100 100 100 100 100 100

o n 20700 16985 14330 11465 9550 8640 7960 P n 6365 5305 3980 3185 2650 1990 1590
f. 0.008 0.01 0.013 0.016 0.019 0.023 0.027 fz 0.032 0.038 0.046 0.053 0.064 0.075 0.086

f (mm/min) 330 340 370 365 360 395 430 f (mm/min) 405 400 365 335 340 295 270

Ve (M/min) 50 60 70 70 70 75 80 Ve (m/min) 80 80 80 80 80 80 80

. n 15920 12735 11145 8915 7430 6820 6365 e n 5095 4245 3185 2545 2120 1590 1270
f. 0.006 0.008 0.01 0.012 0.015 0.018 0.021 f. 0.025 0.03 0.037 0.043 0.052 0.059 0.067

f (mm/min) 190 200 220 210 220 245 265 f (mm/min) 255 255 235 215 220 185 170

Ve (m/min) 40 50 60 60 60 60 60 Ve (m/min) 70 70 70 70 70 70 70

n 12735 10615 9550 7640 6365 5460 4775 n 4455 3715 2785 2225 1855 1390 1115
65-70 f. 0.005 0.006 0.008 0.01 0.012 0.014 0.017 6570 fz 0.021 0.025 0.03 0.033 0.043 0.05 0.056

f (mm/min) 125 125 150 150 150 150 160 f (mm/min) 185 185 165 145 160 135 125

1.0xDC 1.0xDC
0.03 xDC 0.03xDC
» Profiling is not recommended for tools below 1.0mm. » Profiling is not recommended for tools below 1.0mm.
v, * 1000 v, = 1000

V. - cutting speed (m/min) To calculate RPM from cutting speed: n =
n - RPM (rev/min) mT*@

fz - feed rate (mm/tooth)

f - feed rate (mm/rev)

z - No. of teeth To calculate cutting speed from RPM: v =_N*T* 2
ap - axial depth of cut 1000

a. - radial depth of cut

V. - cutting speed (m/min) To calculate RPM from cutting speed: n =
n - RPM (rev/min) m* 0

fz - feed rate (mm/tooth)

f - feed rate (mm/rev)

z - No. of teeth To calculate cutting speed from RPM: v_=_N*T*9
a, - axial depth of cut 1000

a, - radial depth of cut

All recommendations are based on ideal machining conditions. Adjustments may need to be made
according to your set-up. The recommendations for speeds, feeds and other parameters presented
in this chart are nominal recommendations and should be considered only as good starting points.

All recommendations are based on ideal machining conditions. Adjustments may need to be made
according to your set-up. The recommendations for speeds, feeds and other parameters presented
in this chart are nominal recommendations and should be considered only as good starting points.
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CUTTING DATA CUTTING DATA

103350, 101550 (4 Fiute Extended Neck) ~F———— 0N W 103350, 101550 (4 Fiute Extended Neck) ~F————— 0N W
VDI Size (mm) VDI Size (mm)
MATERIAL HRc MATERIAL HRc
GROUP 1.0 1.5 2.0 25 3.0 3.5 4.0 4.5 GROUP 5.0 6.0 8.0 10.0 12.0 16.0 20.0
Ve (M/min) 150 180 210 210 210 210 210 225 Ve (M/min) 245 245 245 250 250 250 250
3040 n 47770 38215 33435 26750 22290 19105 16720 15920 . n 15605 13000 9750 7965 6635 4975 3980
f2 0.008 0.01 0.013 0.016 0.02 0.023 0.027 0.029 f 0.032 0.037 0.048 0.056 0.066 0.077 0.083
f(mm/min) | 1525 1525 1735 1710 1780 1755 1805 1845 f (mm/min) 1995 1925 1870 1780 1750 1530 1320
Ve (M/min) 120 140 165 165 165 165 165 180 Ve (m/min) 195 195 195 195 195 195 195
4050 n 38215 29720 26270 21015 17515 15010 13135 12735 40-50 n 12420 10350 7760 6210 5175 3880 3105
-5 -5
f 0.007 0.009 0.012 0.015 0.018 0.021 0.025 0.028 f 0.03 0.034 0.043 0.051 0.06 0.071 0.078
f (mm/min) 1070 1070 1260 1260 1260 1260 1310 1425 f (mm/min) 1490 1405 1335 1265 1240 1100 965
Ve (m/min) 80 95 110 110 110 110 110 120 Ve (M/min) 130 130 130 130 130 130 130
50.55 n 25475 20170 17515 14010 11675 10005 8755 8490 50-55 n 8280 6900 5175 4140 3450 2585 2070
f 0.007 0.009 0.012 0.015 0.018 0.021 0.025 0.028 f, 0.03 0.034 0.043 0.051 0.06 0.07 0.079
f (mm/min) 710 725 840 840 840 840 875 950 f (mm/min) 990 935 890 845 825 725 650
Ve (m/min) 65 75 90 90 90 90 90 95 Ve (M/min) 100 100 100 100 100 100 100
- n 20700 15920 14330 11465 9550 8185 7165 6720 . n 6365 5305 3980 3185 2650 1990 1590
f. 0.005 0.007 0.009 0.011 0.014 0.016 0.019 0.021 fz 0.023 0.026 0.033 0.038 0.045 0.053 0.059
f (mm/min) 410 445 515 500 535 520 545 565 f (mm/min) 585 550 525 480 475 422 375
Ve (M/min) 50 60 70 70 70 70 70 75 Ve (m/min) 80 80 80 80 80 80 80
60-65 n 15920 12735 11145 8915 7430 6365 5570 5305 . n 5095 4245 3185 2545 2120 1590 1270
f 0.004 0.005 0.007 0.009 0.011 0.013 0.015 0.016 f 0.018 0.021 0.026 0.03 0.036 0.042 0.048
f (mm/min) 255 255 310 320 325 330 330 340 f (mm/min) 365 355 330 305 305 265 245
Ve (m/min) 40 50 60 60 60 60 60 65 Ve (M/min) 70 70 70 70 70 70 70
65.70 n 12735 10615 9550 7640 6365 5460 4775 4600 65.70 n 4455 3715 2785 2225 1855 1390 1115
f 0.002 0.003 0.005 0.007 0.009 0.011 0.013 0.014 fz 0.016 0.019 0.024 0.028 0.033 0.038 0.044
f (mm/min) 100 125 190 210 225 240 245 255 f (mm/min) 285 280 265 250 245 210 195
1.0xDC 1.0xDC
0.03x DC 0.03x DC
_ ) _ v, = 1000 . _ . v, + 1000
V. - cutting speed (m/min) To calculate RPM from cutting speed: n = V. - cutting speed (m/min) To calculate RPM from cutting speed: n =
n - RPM (rev/min) mT*@ n - RPM (rev/min) m*Q
fz - feed rate (mm/tooth) fz - feed rate (mm/tooth)
f - feed rate (mm/rev) f - feed rate (mm/rev)
z- No. of teeth To calculate cutting speed from RPM: v =_N*T* 2 z - No. of teeth To calculate cutting speed from RPM: v_=_N*T*9
ap - axial depth of cut 1000 a, - axial depth of cut 1000
a. - radial depth of cut a, - radial depth of cut
All recommendations are based on ideal machining conditions. Adjustments may need to be made All recommendations are based on ideal machining conditions. Adjustments may need to be made
according to your set-up. The recommendations for speeds, feeds and other parameters presented according to your set-up. The recommendations for speeds, feeds and other parameters presented
in this chart are nominal recommendations and should be considered only as good starting points. in this chart are nominal recommendations and should be considered only as good starting points.
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CUTTING DATA

CUTTING DATA

108350 (6 Flute 45° Comer Radils) it 102950 (6 Flute 45° Long Length) ————
VDI Size (mm) VDI Size (mm)
MATERIAL HRc MATERIAL HRc
GROUP 6.0 8.0 10.0 12.0 16.0 20.0 GROUP 6.0 8.0 10.0 12.0 14.0 16.0 18.0 20.0 25.0
Ve (M/min) 465 490 505 505 505 505 Ve (M/min) 120 120 120 120 120 120 120 120 125
3040 n 24680 19500 16080 13400 10050 8040 . n 6365 4775 3820 3185 2730 2385 2120 1910 1590
f2 0.036 0.046 0.051 0.058 0.067 0.07 f 0.039 0.052 0.063 0.07 0.081 0.09 0.095 0.099 0.11
f (mm/min) 5330 5380 4920 4660 4040 3375 f(mm/min) | 1490 1490 1440 1335 1325 1290 1610 1510 1400
Vo (m/min) 445 470 480 485 490 490 Ve (m/min) 95 95 95 95 95 95 95 95 100
n 23620 18710 15285 12870 9750 7800 n 5040 3780 3025 2520 2160 1890 1680 1510 1270
40-50 f 0.035 0.044 0.048 0.055 0.064 0.073 40-55 f 0.035 0.046 0.055 0.062 0.07 0.079 0.08 0.091 0.096
f (mm/min) 4960 4935 4400 4245 3745 3415 f (mm/min) | 1055 1040 995 935 905 895 1075 1100 975
Ve (M/min) 300 300 300 300 300 300 Ve (M/min) 70 70 70 70 70 70 70 70 75
50.55 n 15920 11940 9550 7960 5970 4775 s n 3715 2785 2225 1855 1590 1390 1235 1115 955
f 0.051 0.064 0.072 0.079 0.094 0.111 f, 0.031 0.042 0.05 0.056 0.066 0.072 0.073 0.079 0.087
f (mm/min) 4870 4585 4125 3770 3360 3180 f (mm/min) 690 700 665 620 630 600 720 700 665
Ve (m/min) 250 250 250 250 250 250 Ve (M/min) 50 50 50 50 50 50 50 50 55
55.60 i 13270 9950 7960 6635 4975 3980 65.70 n 2650 1990 1590 1325 1135 995 885 795 700
f, 0.041 0.052 0.06 0.063 0.077 0.088 f, 0.028 0.037 0.045 0.05 0.051 0.064 0.066 0.071 0.079
f (mm/min) 3260 3105 2865 2505 2295 2100 f (mm/min) 445 440 430 395 345 380 465 450 440
Ve (M/min) 200 200 200 200 200 200
60265 n 10615 7960 6365 5305 3980 3185
f. 0.033 0.042 0.047 0.05 0.052 0.053 1.5xDC
f (mm/min) 2100 2005 1795 1590 1240 1010 0.04 x DC
Ve (Mm/min) 150 150 150 150 150 150
n 7960 5970 4775 3980 2985 2385
6570 f 0.03 0.036 0.04 0.043 0.047 0.05
f (mm/min) 1430 1290 1145 1025 840 715
<HRc55 > HRc55
1.0xDC:I: 1.0xDC
0.05xDC 0.03xDC
P The data shown is based on medial length tools. Please adust machining conditions according to length.
v, * 1000 v, = 1000

V. - cutting speed (m/min) To calculate RPM from cutting speed: n =
n - RPM (rev/min) mT*@

fz - feed rate (mm/tooth)

f - feed rate (mm/rev)

z - No. of teeth To calculate cutting speed from RPM: v =_N*T* 2
ap - axial depth of cut 1000

a. - radial depth of cut

V. - cutting speed (m/min) To calculate RPM from cutting speed: n =
n - RPM (rev/min) m* 0

fz - feed rate (mm/tooth)

f - feed rate (mm/rev)

z - No. of teeth To calculate cutting speed from RPM: v_=_N*T*9
a, - axial depth of cut 1000

a, - radial depth of cut

All recommendations are based on ideal machining conditions. Adjustments may need to be made
according to your set-up. The recommendations for speeds, feeds and other parameters presented
in this chart are nominal recommendations and should be considered only as good starting points.

All recommendations are based on ideal machining conditions. Adjustments may need to be made
according to your set-up. The recommendations for speeds, feeds and other parameters presented
in this chart are nominal recommendations and should be considered only as good starting points.
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UROPA
ETOOL
Designed specifically
103950 (6 Flute 45° Extra Length) ——— IS S aaaes for use in dry cutting

- P—— pen EEmmmmmen conditions
MATERIAL HRc
GROUP 6.0 8.0 10.0 12.0 16.0 20.0 25.0
Ve (M/min) 60 60 60 60 60 60 60
3040 n 3185 2385 1910 1590 1190 955 760
f2 0.04 0.05 0.06 0.07 0.081 0.086 0.089
f (mm/min) 760 715 685 665 580 655 540
Ve (M/min) 60 60 60 60 60 60 60
n 3185 2385 1910 1590 1190 955 760
40-55 f 0.03 0.04 0.05 0.061 0.071 0.08 0.08
f (mm/min) 570 570 570 580 505 610 485
Ve (m/min) 50 50 50 50 50 50 50
55.65 n 2650 1990 1590 1325 995 795 635
fz 0.03 0.04 0.05 0.06 0.07 0.08 0.08
f (mm/min) 475 475 475 475 415 510 405
3.0xDC
0.01 x DC
V. - cutting speed (m/min) To calculate RPM from cutting speed: n = Y.+ 1000
n - RPM (rev/min) T*@

fz - feed rate (mm/tooth)

f - feed rate (mm/rev)

z - No. of teeth To calculate cutting speed from RPM: v =_N*T*@
a, - axial depth of cut 1000
a. - radial depth of cut

All recommendations are based on ideal machining conditions. Adjustments may need to be made
according to your set-up. The recommendations for speeds, feeds and other parameters presented
in this chart are nominal recommendations and should be considered only as good starting points.
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MACHINING GUIDE HIGH FEED END MILLS
1-5 | 69 |10-11[12,13| 14 |[15-16 | 17-20 | 21-25 | 26-28 | 29.1 | 29.2 | 30 |31-35 | 36-37 | 38-39 Code Iltem Description Page No.
o|o| e o| o ° . ~~<" r\ 153320 T — I; ll;:lljlteRggloerlr.LS 16.0mm P.64
Econom
oo | e o | o L . N 152320 g 2 Flute ¢3.0r¥m- 16.0mm P.65
o o e o o . - 154320  —— ) Sl P.66
4 Flute 23.0mm - 16.0mm )
2-FLUTE END MILLS
o | o oo . 100320 ———&== DTG P.67
20.4mm - 1.5mm
100120 Short Length
ol e | e o oo o . e R - e Short Lengt P.68-69
ol e|e o | o . I 102120 1 g Long Length P.70
102320 24.0mm - 20.0mm )
o| e | @ o| o ° P — Long Length P.71
155320 Corner Radius g4.0mm - 20.0mm i
il \; 107320 L — Rib Processin
o ) ) (o) (o) L . rl\‘ 108320 20.6mm - 3.0mm 2 P.72
Miniature
—_— .
° * ¢ ° © ¢ 105320 Ball Nose 0.6mm - 1.5mm P.73
ol e | @ ° 116120 —_— Stub Length >HRc55 P.74
r“ . 116320 Ball Nose @1.0mm - 25.0mm )
118120 —5 Short Length
o [ ) ® o o L 118320 ﬂ Ball Nose ¢3.0gm -20.0mm P.75
o e e o o . N2t —me Long Length P.76
112320 Ball Nose @1.0mm - 25.0mm )
N —— Long Reach
°l1*|° °1° * ‘ R r—\‘ . 114320 o o Ball N%se 2.0mm - 20.0mm P.77
ol e e o o o | 143320 o — Rib Processing P.78
Ball Nose 20.6mm - 4.0mm )
3-FLUTE END MILLS
~a— 103120 Miniature
i e e o E) & N 103320 —==R &1.0mm - 20.0mm P.79
4-FLUTE END MILLS
109120 Short Length
e e ¢ 109320 —— e 22.0mm -25.0glm P.80-81
o ° ° ° 111120 q Long Length P.82
~J‘ . é 111320 o 22.0mm - 25.0mm )
.. L S 156120 oo Stub Length P.83
156320 T Corner Radius 22.0mm - 16.0mm )
ole|e o |olo . ol — Long Length P.84
157320 Corner Radius 3.0mm - 16.0mm '
- 115120 Long Length
i °l° ° ' . 115320 —_— == Ball N%se m.ogmm - 25.0mm P.85

» For material group examples, refer to page 4
» For full material group tables, refer to pages 334-347

CONTINUED OVERLEAF




INDEX

- W <~ s [« NS 6 & 8 FLUTE END MILLS
1-5 | 69 |10-11[12,13| 14 |[15-16 | 17-20 | 21-25 | 26-28 | 29.1 | 29.2 | 30 |31-35 | 36-37 | 38-39 Code Iltem Description Page No.
149120 Long Length
o ° ° o o L] 149320 a 45° Hgix ¢6.0gm - 25.0mm P.86
~—— 150120 Extra Long Length
[e] ) [ ) o (o) o ~,\‘ 150320 m 45° Helix ﬂ6.03m - 25.gmm P.87
158120 Long Length
o ® () o o L4 158320 Em 45° Hgix, Corr?er Rad 26.0mm - 20.0mm P.88
ROUGHING END MILLS
148120 Short Length
o ° ° o o | o o 148320 a Multiflute ¢6.0rgm - 25.0mm P.89
~— 147120 — Long Length
o| e | @ | 0 o | o o (- . ' 147320 ——— Multiﬂgte ¢6.0gm - 25.0mm P.90
145120 Long Length
O | e | @ o | o b 145320 —— Ball N%se z6.0gmm - 20.0mm P.91
TAPER END MILLS
ol e|e ol o o . 120320 i R0 [PIEEOSE P.92-93
. L | Rib Processin
° ¢ ¢ ° ° * 130320 a- Ball Nose g1.0mm - 29.0mm P.94-95
Cutting Data P.97

» For material group examples, refer to page 4
» For full material group tables, refer to pages 334-347



SPHERE BALL NOSE FULL RADIUS SPHERE BALL NOSE ECONOMY TYPE Euf%%\t

MG — MG _ 1
HM DIN L HM DIN
ZEFP2 FHA30° 6535HA  NECK \ . ZEFP2 FHA30° 6535HA  NECK

Sel"ieS NO. 153320 1 ) DN /BE i ~%E | Series NO 152320
P cutting conditions : p.98 DMMI I A :[ bc % DMMI[Ii I B IDC % P cutting conditions : p.98
‘ 1

_ Designed with small flat for ease of regrind. Cannot be used for back milling, but is suitable for inclined profiling,
1533200300 3.0 1.5 6 23 30 80 2.5
1533200500 5.0 2.5 6 3.9 38 80 4.1

6

8

1523200300 3.0 15 4.0 30.0 25
1533200600 6.0 3.0 4.9 28 100 4.7 1.5
1523200400 4.0 2.0 5.0 30.0 80.0 3.3
1533200800 8.0 4.0 6.3 33 100 6.5 6.0
1533201000 |  10.0 5.0 10 7.9 40 100 8.2 223200000 S0 25 6.0 43.0 41 5
1533201200 | 120 6.0 12 9.5 49 100 9.8 1523200600, 6.0 3.0 7.0 30.0 4.7
1533201600 16.0 8.0 16 12.4 59 150 13.4 1523200800 8.0 4.0 8.0 9.0 36.0 100.0 6.5
Mill Dia. Radius Tolerance (mm) Shank Dia. 1523201000 10.0 5.0 10.0 1.0 43.0 8.2 3
Tolerance Tolerance
TCDC(mm) RETOLL RETOLU TCDMM 1523201200 12.0 6.0 12.0 13.0 52.0 9.8
ADVANCED TECHNIQUE NORMAL TECHNIQUE 0.00/-0.03 -0.010 +0.010 he 1523201600 16.0 8.0 16.0 15.0 61.0 150.0 13.4
Mill Dia. Radius Tolerance (mm) Shank Dia.
Tolerance Tolerance
TCDC(mm) RETOLL RETOLU TCDMM
/ - Operating angle 14° ~ 16°, higher speed 0.00/-0.03 0.010 +0.010 b6
and feed are possible, as cutting resistance
at the cutting edges is reduced.
- Excellent surface roughness and more secure
milling process.
- Higher speed and feed rates are achievable
when back milling.
Favorable Back Milling Normal Ball Nose
la— 15°
inclination
(ap=0.5D)
- Using 15° inclined profiling operation,
increased productivity and higher speed and
feed are possible.
- Decreased cutting force.
Vc=96%
/ of Vmax - Excellent surface roughness and finish.
Normal Ball Nose Favorable Profiling
1ISO M ISO M
VDI 1-5 6-9 10-11 | 12,13 14 15-16 | 17-20 | 21-25 | 26-28 | 29.1 29.2 30 31-35 | 36-37 | 38-39 VDI 1-5 6-9 10-11 | 12,13 14 15-16 | 17-20 | 21-25 | 26-28 | 29.1 29.2 30 31-35 | 36-37 | 38-39
EMG 11-12 | 13-14 15 21-22 23 31-32 | 33-34 | 71-74 | 61-64 | 81-82 83 84 51-53 | 41-43 16 EMG 11-12 | 13-14 15 21-22 23 31-32 | 33-34 | 71-74 | 61-64 | 81-82 83 84 51-53 | 41-43 16
[ o [ ) o
Excellent | Good ® © > o ° ® et | @ o (¢} ® (o} o °
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SPHERE BALL NOSE ECONOMY TYPE Elf%"&

MINIATURE Koo

MG ﬂ
HM DIN
ZEFP4  FHA30° 6535HA  NECK

Series No. 154320 ey [P RE |
> cutting conditions : p.99 DMMI[I* L~ IDC %
‘ LU o |
OAL

Designed with small flat for ease of regrind. Cannot be used for back milling, but is suitable for inclined profiling,

1543200300 3.0 1.5 4.0 30.0 2.5
1543200400 4.0 2.0 6.0 5.0 30.0 80.0 3.3 15
1543200500 5.0 25 6.0 43.0 4.1 )
1543200600 6.0 3.0 7.0 30.0 4.7
1543200800 8.0 4.0 8.0 9.0 36.0 6.5
1543201000 10.0 5.0 10.0 11.0 43.0 1000 8.2
1543201200 12.0 6.0 12.0 13.0 52.0 9.8 3
1543201600 16.0 8.0 16.0 15.0 61.0 150.0 13.4
Mill Dia. Radius Tolerance (mm) Shank Dia.
TE;;;"(”;;) RETOLL RETOLU Teom
0.00/-0.03 -0.010 +0.010 h6
ISO M
VDI 1-5 | 69 | 10-11 [12,13| 14 |15-16 | 17-20 | 21-25 | 26-28 | 29.1 | 29.2 | 30 | 31-35 | 36-37 | 38-39
EMG 11-12 | 1314 | 15 | 2122 | 23 |31-32 | 33-34 | 71-74 | 61-64 | 81-82 | 83 84 | 51-53 | 41-43 | 16
Exc;Ien! Ggad o ° — o ° -

B e 3
HM DIN
ZEFP2 FHA30° 6535HA

pmm T [ [t DC Series No. 100320
! OAL "L‘—APMX ‘I

» cutting conditions : p.107

High precision milling in medical, optical, electronics and aero space industries.
Excellent performance on hardened steel

1003200040 0.4 3 0.8 40
1003200050 0.5 3 1.0 40
1003200060 0.6 3 1.2 40
1003200070 0.7 3 1.4 40
1003200080 0.8 3 1.6 40
1003200090 0.9 3 2.0 40
1003200100 1.0 4 25 40
1003200110 1.1 4 25 40
1003200120 1.2 4 4.0 40
1003200130 1.3 4 4.0 40
1003200140 1.4 4 4.0 40
1003200150 1.5 4 4.0 40
Mill Dia. Shank Dia.
Tolerance Tolerance
TCDC(mm) TCDMM
0.00/-0.03 h6
ISO M
VDI 1-5 6-9 | 10-11 | 12,13 | 14 15-16 | 17-20 | 21-25 | 26-28 | 29.1 | 29.2 30 | 31-35 | 36-37 | 38-39
EMG 11-12 | 13-14 15 | 21-22 | 23 | 31-32 | 33-34 | 71-74 | 61-64 | 81-82 | 83 84 | 51-53 | 41-43 16
Exc;Ient ng > i i
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SHORT LENGTH

UROPA
OOL

SHORT LENGTH

UROPA
ooL

e
DIN DIN
ZEFP2 FHA30° 6535HA 6535HB

s >

Series No. 100120, 100320 N
> cutting conditions : p.100 DMM I @IDC @
APMX ; |

OAL <23.0mm >o3.0mm

Designed to machine tool steels, alloy steels,
mould steels and other hardened materials.
Superior workpiece finishes, increased feed rates.

MG @7 _ 1 1
HM DIN DIN
ZEFP2 FHA30° 6535HA  6535HB

N Series No. 100120, 100320
=
‘ I. APMX IDC ‘l’

» cutting conditions : p.100
\
OAL <23.0mm >o3.0mm

Designed to machine tool steels, alloy steels,
mould steels and other hardened materials.
Superior workpiece finishes, increased feed rates.

- 1003200100 1.0 25
- 1003200150 1.5 4 4.0 40
- 1003200200 2.0 6.0
- 1003200250 25 8.0
1001200300 1003200300 3.0 8.0
1001200350 1003200350 3.5 10.0
1001200400 1003200400 4.0 11.0 4
1001200450 1003200450 4.5 6 11.0
1001200500 1003200500 5.0 13.0
1001200550 1003200550 5.5 13.0 50
1001200600 1003200600 6.0 13.0
1001200650 1003200650 6.5 16.0
1001200700 1003200700 7.0 8 16.0 60
1001200750 1003200750 7.5 16.0
1001200800 1003200800 8.0 19.0
1001200850 1003200850 8.5 19.0
1001200900 1003200900 9.0 10 19.0 20
1001200950 1003200950 9.5 19.0
1001201000 1003201000 10.0 22.0
Mill Dia. Shank Dia.
Tolerance Tolerance
TCDC(mm) TCDMM
0.00/-0.03 hé
ISO M
VDI 1-5 6-9 | 10-11 | 12,13 | 14 15-16 | 17-20 | 21-25 | 26-28 | 29.1 | 29.2 30 | 31-35 | 36-37 | 38-39
EMG 11-12 | 13-14 15 | 21-22 | 23 | 31-32 | 33-34 | 71-74 | 61-64 | 81-82 | 83 84 | 51-53 | 41-43 16
Exc;lent Gg)d ® > > © . . >

1001201050 1003201050 10.5 22.0
1001201100 1003201100 11.0 22.0 75
1001201150 1003201150 11.5 12 22.0
1001201200 1003201200 12.0 26.0
1001201300 1003201300 13.0 26.0
1001201400 1003201400 14.0 14 26.0 8
1001201500 1003201500 15.0 26.0 90
1001201600 1003201600 16.0 16 32.0
1001201700 1003201700 17.0 32.0 100
1001201800 1003201800 18.0 18 32.0
1001201900 1003201900 19.0 32.0
1001202000 1003202000 20.0 20 38.0 105
1001202200 1003202200 22.0 38.0
1001202400 1003202400 24.0 45.0
1001202500 1003202500 25.0 2 45.0 120
Mill Dia. Shank Dia.
Tolerance Tolerance
TCDC(mm) TCDMM
0.00/-0.03 h6
ISO M
VDI 1-5 6-9 | 10-11 | 12,13 | 14 15-16 | 17-20 | 21-25 | 26-28 | 29.1 | 29.2 30 | 31-35 | 36-37 | 38-39
EMG 11-12 | 13-14 15 | 21-22 | 23 | 31-32 | 33-34 | 71-74 | 61-64 | 81-82 | 83 84 | 51-53 | 41-43 16
Exc;Ient ng © > i ® ® © >
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LONG LENGTH CORNER RADIUS

LONG LENGTH

e
DIN DIN
6535HA

UROPA
ooL
"TY e

P-ﬁ HM DIN DIN
ZEFP 2 RE FHA30° 6535HA 6535HB

Series No. 155120, 155320
DMMI

» cutting conditions : p.102

UROPA
OOL

SSIP

OAL <23.0mm >o3.0mm

ZEFP 2

Series No. 102120, 102320

» cutting conditions : p.101

FHA 30° 6535HB

DMM I

Designed to machine tool steels, alloy steels,
mould steels and other hardened materials.
Superior workpiece finishes, increased feed rates.

Designed to machine tool steels, alloy steels,
mould steels and other hardened materials.
Superior workpiece finishes, increased feed rates.

- 1023200200 2.0 4 8.0 40 1551209011 1553209011 4.0 0.5 15.0 50
1021200300 1023200300 3.0 12.0 50 1551209012 1553209012 5.0 0.5 20.0
1021200400 1023200400 4.0 5 15.0 1551209013 1553209013 6.0 0.3 6 20.0 60
1021200500 1023200500 5.0 20.0 60 1551200600 1553200600 6.0 0.5 20.0
1021200600 1023200600 6.0 20.0 1551209001 1553209001 6.0 1.0 20.0
1021200800 1023200800 8.0 8 25.0 70 1551209014 1553209014 8.0 0.3 25.0
1021201000 1023201000 10.0 10 30.0 90 1551200800 1553200800 8.0 0.5 25.0
1021201200 1023201200 12.0 12 30.0 1551209002 1553209002 8.0 1.0 8 25.0 70
1021201400 1023201400 14.0 16 40.0 1551209003 1553209003 8.0 15 25.0
1021201600 1023201600 16.0 50.0 110 1551209004 1553209004 8.0 20 25.0
1021201800 1023201800 18.0 20 50.0 1551209016 1553209016 10.0 0.3 30.0
1021202000 1023202000 20.0 55.0 1551201000 1553201000 10.0 0.5 30.0
1021202500 1023202500 25.0 25 75.0 140 1551209005 1553209005 10.0 1.0 10 30.0
Mill Dia. Shank Dia. 1551209006 1553209006 10.0 15 30.0
Tolerance Tolerance
TCDC(mm) TCDMM 1551209007 1553209007 10.0 2.0 30.0 90
0.00/-0.03 h6 1551201200 1553201200 12.0 0.5 30.0
1551209008 1553209008 12.0 1.0 12 30.0
1551209009 1553209009 12.0 15 30.0
1551209010 1553209010 12.0 2.0 30.0
1551201600 1553201600 16.0 0.5 50.0
1551209017 1553209017 16.0 1.0 50.0
1551209018 1553209018 16.0 15 10 50.0
1551209019 1553209019 16.0 20 50.0 10
1551202000 1553202000 20.0 0.5 55.0
1551209020 1553209020 20.0 1.0 55.0
1551209021 1553209021 20.0 15 20 55.0
1551209022 1553209022 20.0 20 55.0
Mill Dia. Shank Dia.
Tolerance Tolerance
TCDC(mm) TCDMM
0.00/-0.03 hé
ISO M ISO M
VDI 1-5 6-9 | 10-11 | 12,13 | 14 15-16 | 17-20 | 21-25 | 26-28 | 29.1 | 29.2 30 | 31-35 | 36-37 | 38-39 VDI 1-5 6-9 | 10-11 | 12,13 | 14 15-16 | 17-20 | 21-25 | 26-28 | 29.1 | 29.2 30 | 31-35 | 36-37 | 38-39
EMG 11-12 | 13-14 15 | 21-22 | 23 | 31-32 | 33-34 | 71-74 | 61-64 | 81-82 | 83 84 | 51-53 | 41-43 | 16 EMG 11-12 | 13-14 15 | 21-22 | 23 | 31-32 | 33-34 | 71-74 | 61-64 | 81-82 | 83 84 | 51-53 | 41-43 16
Exc;lent Gg)d ® > > © ® > Exc;lent ng © > i i
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ROPA

RIB PROCESSING Koo MINIATURE BALL NOSE B

MG 7 - MG
HM DN # — =3 HM o
ZEFP2 FHA30° 6535HA NECK — ZEFP2 FHA30° 6535HA

Series No. 107320, 108320 oN | JRe | Series No. 105320
> cutting conditions : p.108 pvm | | B! #DC ‘l; ovm [ [ [==Fnpc % b cutting conditions : p.107
T¢ APMX ‘ -’l—<—APMX !
OAL LU OAL
Designed to machine tool steels, alloy steels, | High precision milling in medical, optical,
mould steels and other hardened materials. electronics and aerospace industries.
Superior workpiece finishes, increased feed rates. Excellent performance on hardened steel
1073200080 4 6 0.75 1053200060 0.30 3
1083200080 0.8 4 1.2 8 45 0.75 1053200070 0.7 0.35 3 1.5 40
1073200100 1.0 4 1.5 6 45 0.97 1053200080 0.8 0.40 3 2.0 40
1083200100 1.0 4 1.5 8 45 0.95 1053200090 0.9 0.45 3 22 40
1073200102 1.0 4 1.5 12 45 0.93 1053200100 1.0 0.50 3 2.5 40
1073200120 1.2 4 1.8 8 45 1.15 1053200110 11 0.55 3 3.0 40
1083200120 1.2 4 1.8 12 45 1.13 1053200120 1.2 0.60 3 3.0 40
1073200140 1.4 4 21 12 45 1.33 1053200130 1.3 0.65 3 3.5 40
1073200150 1.5 4 23 8 45 1.45 1053200140 14 0.70 3 3.5 40
1083200150 1.5 4 23 10 45 1.45 1053200150 1.5 0.75 3 4.0 40
1073200152 1.5 4 23 12 45 1.43 Mill Dia. Radius Tolerance (mm) Shank Dia.
1073200153 15 4 2.3 16 50 1.41 TobG(wm) | RETOLL | RETOLU | Tepum
1073200160 1.6 4 24 12 45 1.53 0.00/-0.03 -0.010 +0.010 he
1073200180 1.8 4 2.7 12 45 1.73
1073200200 2.0 4 3.0 12 45 1.93
1083200200 2.0 4 3.0 16 50 1.91
1073200250 25 4 3.7 12 45 2.40
1083200250 2.5 4 3.7 16 55 2.40
1073200300 3.0 6 4.5 14 50 2.85
1083200300 3.0 6 4.5 18 55 2.85
Mill Dia. Shank Dia.
Tolerance Tolerance
TCDC(mm) TCDMM
0.00/-0.015 h6
1ISO M ISO M
VDI 1-5 6-9 10-11 | 12,13 14 15-16 | 17-20 | 21-25 | 26-28 | 29.1 29.2 30 31-35 | 36-37 | 38-39 VDI 1-5 6-9 10-11 | 12,13 14 15-16 | 17-20 | 21-25 | 26-28 | 29.1 29.2 30 31-35 | 36-37 | 38-39
EMG 11-12 | 13-14 15 21-22 23 31-32 | 33-34 | 71-74 | 61-64 | 81-82 83 84 51-53 | 41-43 16 EMG 11-12 | 13-14 15 21-22 23 31-32 | 33-34 | 71-74 | 61-64 | 81-82 83 84 51-53 | 41-43 16
Exc;Ien! Ggad © o i ® ® i Exc;Ient Ggad © i i ® 2 i
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STUB CUT LENGTH BALL NOSE >HRCS55

UROPA
OOL

SHORT LENGTH BALL NOSE

UROPA
ooL

ZEFP2 FHA15° 6535HA

Series No. 116120, 116320 RE

» cutting conditions : p.106

6535HB

APMX

OAL

Suitable for HRc55~HRc65 high hardened materials.
Strong cutting edges and higher tool rigidity.

/BE i Series No. 118120, 118320
Sl o

p cutting conditions : p.103
APMX
OAL

Designed to machine tool steels, alloy steels,
mould steels and other hardened materials.

- 1163200100 1.0 0.5 1.0
- 1163200120 1.2 0.6 4 1.2 50
- 1163200150 1.5 0.75 1.5
1161200200 1163200200 2.0 1.0 2.0
1161200300 1163200300 3.0 1.5 3.0 60
1161200400 1163200400 4.0 2.0 6 4.0 70
1161200500 1163200500 5.0 25 5.0 80
1161200600 1163200600 6.0 3.0 6.0
1161200700 1163200700 7.0 35 8 7.0 %0
1161200800 1163200800 8.0 4.0 8.0
1161200900 1163200900 9.0 4.5 10 9.0 100
1161201000 1163201000 10.0 5.0 10.0
1161201200 1163201200 12.0 6.0 12 12.0
1161201400 1163201400 14.0 7.0 14 14.0 1o
1161201600 1163201600 16.0 8.0 16 16.0 140
1161201800 1163201800 18.0 9.0 18 18.0
1161202000 1163202000 20.0 10.0 20 20.0 160
1161202500 1163202500 25.0 12.5 25 25.0 180
Mill Dia. Radius Tolerance (mm) Shank Dia.
Tolerance Tolerance
TCDC(mm) RETOLL RETOLU TCDMM
0.00/-0.03 -0.010 +0.010 hé
ISO
VDI 6-9 | 10-11 | 12,13 | 14 15-16 | 17-20 | 21-25 | 26-28 | 29.1 | 29.2 30 | 31-35 | 36-37 | 38-39
EMG 11-12 | 13-14 15 | 21-22 | 23 | 31-32 | 33-34 | 71-74 | 61-64 | 81-82 | 83 84 | 51-53 | 41-43 16
Exc;lent Gg)d > > ~

1181200300 1183200300 3.0 1.5 4.0 50
1181200400 1183200400 4.0 2.0 6 5.0
1181200500 1183200500 5.0 25 6.0 54
1181200600 1183200600 6.0 3.0 7.0
1181200700 1183200700 7.0 3.5 8.0
1181200800 1183200800 8.0 4.0 8 9.0 %8
1181200900 1183200900 9.0 4.5 10.0
1181201000 1183201000 10.0 5.0 10 11.0 06
1181201200 1183201200 12.0 6.0 12 12.0 73
1181201400 1183201400 14.0 7.0 14 14.0 75
1181201600 1183201600 16.0 8.0 16 16.0 82
1181201800 1183201800 18.0 9.0 18 18.0 84
1181202000 1183202000 20.0 10.0 20 20.0 92
Mill Dia. Radius Tolerance (mm) Shank Dia.
Tolerance Tolerance
TCDC(mm) RETOLL RETOLU TCDMM
0.00/-0.03 -0.020 +0.020 h6
ISO M
VDI 6-9 | 10-11 | 12,13 | 14 15-16 | 17-20 | 21-25 | 26-28 | 29.1 | 29.2 30 | 31-35 | 36-37 | 38-39
EMG 11-12 | 13-14 15 | 21-22 | 23 | 31-32 | 33-34 | 71-74 | 61-64 | 81-82 | 83 84 | 51-53 | 41-43 16
Exc;Ient ng > i ® © i
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UROPA
ooL

LONG LENGTH BALL NOSE LONG REACH BALL NOSE

ZEFP2 FHA30° 6535HA  6535HB ZEFP2 FHA30° 6535HA  6535HB
Series No. 112120, 112320 e i e ; Series No. 114320
» cutting conditions : p.104 DMMI @I DC % DMMI: @IDC % » cutting conditions : p.105

\ \

APMX 1
L_' | OAL

‘ OAL

Designed to machine tool steels, alloy steels,
mould steels and other hardened materials.

Designed to machine tool steels, alloy steels,
mould steels and other hardened materials.

_ 1123200100 1.0 05 25 1143200200 2.0 1.0 s 6.0 80
- 1123200120 1.2 0.6 4 3.0 50 1143200300 3.0 15 8.0 100
. 1123200150 15 0.75 2.0 1143200400 4.0 2.0 4 8.0
1121200200 | 1123200200 2.0 1.0 5.0 1143200500 5.0 2.5 6 10.0 120
1121200300 | 1123200300 3.0 15 8.0 60 1143200600 6.0 3.0 10.0
1121200400 | 1123200400 4.0 2.0 6 8.0 70 1143200800 8.0 4.0 8 14.0 140
1121200500 | 1123200500 5.0 2.5 10.0 80 1143201000 10.0 5.0 10 18.0 180
1121200600 | 1123200600 6.0 3.0 12.0 o0 1143201200 12.0 6.0 12 22.0 200
1121200700 | 1123200700 7.0 3.5 . 14.0 lillE=20,1600 16.0 8.0 16 300 550
1121200800 | 1123200800 8.0 4.0 14.0 1143202000 20.0 10.0 20 38.0
1121200900 1123200900 9.0 4.5 18.0 100 Mill Dia. Radius Tolerance (mm) Shank Dia.
10 Tolerance Tolerance
1121201000 1123201000 10.0 5.0 18.0 TCDC(mm) | RETOLL RETOLU TCDMM
1121201200 1123201200 12.0 6.0 12 22.0 110 0.00/-0.03 -0.020 +0.020 h6
1121201400 | 1123201400 14.0 7.0 14 26.0
1121201600 | 1123201600 16.0 8.0 16 30.0
1121201800 | 1123201800 18.0 9.0 18 34.0 140
1121202000 | 1123202000 20.0 10.0 20 38.0 160
1121202500 | 1123202500 25.0 125 25 50.0 180
Mill Dia. Radius Tolerance (mm) Shank Dia.
Tolerance Tolerance
TCDC(mm) | RETOLL RETOLU TCOMM
0.00/-0.03 -0.020 +0.020 hé
ISO M ISO M
VDI 1-5 6-9 10-11 | 12,13 14 15-16 | 17-20 | 21-25 | 26-28 | 29.1 29.2 30 31-35 | 36-37 | 38-39 VDI 1-5 6-9 10-11 | 12,13 14 15-16 | 17-20 | 21-25 | 26-28 | 29.1 29.2 30 31-35 | 36-37 | 38-39
EMG 11-12 | 13-14 15 21-22 23 31-32 | 33-34 | 71-74 | 61-64 | 81-82 83 84 51-53 | 41-43 16 EMG 1-12 | 13-14 15 21-22 23 31-32 | 33-34 | 71-74 | 61-64 | 81-82 83 84 51-53 | 41-43 16
Exc;len! Gg)d o - - o ° - Exc;lent ng o - - ° o -

76 Europa Tool Co.,Ltd Europa Tool Co.,Ltd 77



RIB PROCESSING BALL NOSE

MINIATURE 3-FLUTE

UROPA
ooL

e B ;3

ZEFP2 FHA30° 6535HA NECK

Series No. 143320

» cutting conditions : p.109 DMM _I_

mIDC
LU~

Designed to machine tool steels, alloy steels,
mould steels and other hardened materials.

=APMX

/
/

1433200060 0.6 0.3 3 0.9 6 35 0.55
1433200080 0.8 0.4 4 1.2 6 45 0.75
1433200081 0.8 0.4 4 1.2 8 45 0.75
1433200100 1.0 0.5 4 1.5 6 45 0.97
1433200101 1.0 0.5 4 1.5 8 45 0.95
1433200102 1.0 0.5 4 1.5 12 45 0.93
1433200120 1.2 0.6 4 1.8 8 45 1.15
1433200121 1.2 0.6 4 1.8 12 45 1.13
1433200140 1.4 0.7 4 21 12 45 1.33
1433200150 1.5 0.75 4 23 8 45 1.45
1433200151 1.5 0.75 4 23 12 50 1.43
1433200152 1.5 0.75 4 23 16 50 1.41
1433200160 1.6 0.8 4 24 16 50 1.51
1433200180 1.8 0.9 4 2.7 16 50 1.71
1433200200 2.0 1.0 4 3.0 8 45 1.95
1433200201 2.0 1.0 4 3.0 16 50 1.91
1433200202 2.0 1.0 4 3.0 20 55 1.89
1433200300 3.0 1.5 6 4.5 16 55 2.85
1433200301 3.0 1.5 6 4.5 20 60 2.85
1433200400 4.0 2.0 6 6.0 16 60 3.85
1433200401 4.0 2.0 6 6.0 20 65 3.85
Mill Dia. Radius Tolerance (mm) Shank Dia.
Tolerance Tolerance
TCDC(mm) RETOLL RETOLU TCDMM
0.00/-0.02 -0.010 +0.010 h6
ISO M
VDI 1-5 6-9 | 10-11 | 12,13 | 14 15-16 | 17-20 | 21-25 | 26-28 | 29.1 | 29.2 30 | 31-35 | 36-37 | 38-39
EMG 11-12 | 13-14 15 | 21-22 | 23 | 31-32 | 33-34 | 71-74 | 61-64 | 81-82 | 83 84 | 51-53 | 41-43 16
Exc;len! Gg)d ® > > . . ~

——SS

DMM

OAL

APMX

< 63 Omm

= @3 Oomm

><Tl= k. &R

=l | 2=

ZEFP3 FHA30° 6535HA  6535HB

Series No. 103120, 103320

» cutting conditions : p.110-111

The miniature end mill is universally adopted as the
most cost effective system for small milling cutters and
has the advantages of 2 flute and 4 flute end mills.

- 1033200100 1.0 20
- 1033200200 2.0 4 4.0 %
1031200300 1033200300 3.0 5.0 36
1031200400 1033200400 4.0 7.0 38
1031200500 1033200500 5.0 6 8.0
1031200600 1033200600 6.0 8.0 %9
1031200800 1033200800 8.0 8 11.0 43
1031201000 1033201000 10.0 10 13.0 50
1031201200 1033201200 12.0 12 15.0 55
1031201400 1033201400 14.0 14 15.0 58
1031201600 1033201600 16.0 16 18.0 62
1031201800 1033201800 18.0 18 20.0 70
1031202000 1033202000 20.0 20 220 75
Mill Dia. Shank Dia.
Tolerance Tolerance
TCDC(mm) TCDMM
0.00/-0.03 h6
ISO M
VDI 6-9 | 10-11 | 12,13 | 14 15-16 | 17-20 | 21-25 | 26-28 | 29.1 | 29.2 30 | 31-35 | 36-37 | 38-39
EMG 11-12 | 13-14 15 | 21-22 | 23 | 31-32 | 33-34 | 71-74 | 61-64 | 81-82 | 83 84 | 51-53 | 41-43 16
Exc;Ient ng > i ® >
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SHORT LENGTH

B

ROPA
OOL

SHORT LENGTH

UROPA
ooL

ZEFP4 FHA30° 6535HA

Series No. 109120, 109320

P cutting conditions : p.112

6535HB

Designed to machine tool steels, alloy steels,
mould steels and other hardened materials.
4 flutes allow for better workpiece finishes.

VI 7 —

ZEFP 4  FHA30° 6535HB

Series No. 109120, 109320

» cutting conditions : p.112

6535HA

Designed to machine tool steels, alloy steels,
mould steels and other hardened materials.
4 flutes allow for better workpiece finishes.

- 1093200200 2.0 4 6.0 40 1091201050 1093201050 10.5 22.0
- 1093200250 2.5 8.0 1091201100 1093201100 11.0 22.0
1091200300 1093200300 3.0 8.0 1091201150 1093201150 1.5 12 22.0 &
1091200350 1093200350 3.5 10.0 1091201200 1093201200 12.0 26.0
1091200400 1093200400 4.0 11.0 45 1091201300 1093201300 13.0 26.0
1091200450 1093200450 4.5 6 11.0 1091201400 1093201400 14.0 14 26.0 85
1091200500 1093200500 5.0 13.0 1091201500 1093201500 15.0 26.0 90
1091200550 1093200550 5.5 13.0 50 1091201600 1093201600 16.0 16 32,0
1091200600 1093200600 6.0 13.0 1091201700 1093201700 17.0 32,0 100
1091200650 1093200650 6.5 16.0 1091201800 1093201800 18.0 18 32.0
1091200700 1093200700 7.0 16.0 1091201900 1093201900 19.0 32.0
1091200750 1093200750 7.5 8 16.0 60 1091202000 1093202000 20.0 20 38.0
1091200800 1093200800 8.0 19.0 1091202200 1093202200 22.0 38.0 105
1091200850 1093200850 8.5 19.0 1091202400 1093202400 24.0 05 45.0 120
1091200900 1093200900 9.0 10 19.0 20 1091202500 1093202500 25.0 45.0
1091200950 1093200950 9.5 19.0 Mill Dia. Shank Dia.
1091201000 | 1093201000 10.0 22.0 Ty |
Mill Dia. Shank Dia. 0.00/-0.03 h6
Tolerance Tolerance
TCDC(mm) TCDMM
0.00/-0.03 h6
1ISO M ISO M
VDI 1-5 | 69 | 10-11 [12,13| 14 |15-16 | 17-20 | 21-25 | 26-28 | 29.1 | 29.2 | 30 | 31-35 | 36-37 | 38-39 VDI 15 | 69 | 10-11 12,13 | 14 | 15-16 | 17-20 | 21-25 | 26-28 | 29.1 | 29.2 | 30 | 31-35 | 36-37 | 38-39
EMG 1112 | 1314 | 15 | 2122 | 23 | 31-32 | 33-34 | 71-74 | 61-64 | 81-82 | 83 84 | 51-53 | 4143 | 16 EMG 1112 | 1314 | 15 | 2122 | 23 | 31-32 | 33-34 | 71-74 | 61-64 | 81-82 | 83 84 |51-53 | 41-43 | 16
Exc;Ient ngd © o i © o Exc;Ient ng © i i 2 i
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STUB CUT LENGTH CORNER RADIUS

UROPA UROPA
OOL ooL

LONG LENGTH
w7 g

ZEFP4 FHA30° 6535HA 6535HB

ve A ) P o o

ZEFP 4 RE FHA30° 6535HA 6535HB NECK

Series No. 111120, 111320 oN  FE Series No. 156120, 156320
» cutting conditions : p.113 PMM I @IDC 7 DMM I r §IDC » cutting conditions : p.115
OAL L OAL LU=

Designed to machine tool steels, alloy steels,
mould steels and other hardened materials.
Superior workpiece finishes, increased feed rates.

Designed to machine tool steels, alloy steels,
mould steels and other hardened materials.
4 flutes allow for better workpiece finishes.

- 1113200200 2.0 4 8.0 40 1561200200 1563200200 2.0 0.2 25 5.0 1.9
1111200300 1113200300 3.0 12.0 50 1561200250 1563200250 25 0.25 3.0 6.0 24
1111200400 1113200400 4.0 5 15.0 1561200300 (1563200300 3.0 0.3 4.0 7.0 2.8
1111200500 1113200500 5.0 20.0 60 1561200350 (1563200350 3.5 0.35 4.5 8.0 50 3.2
1111200600 1113200600 6.0 20.0 1561200400 (1563200400 4.0 0.4 6 5.0 9.0 3.7
1111200800 1113200800 8.0 8 25.0 70 1561209001 | 1563209001 4.0 0.5 5.0 9.0 3.7
1111201000 1113201000 10.0 10 30.0 90 1561200500 (1563200500 5.0 0.5 6.0 12.0 4.6
1111201200 1113201200 12.0 12 30.0 1561209002 1563209002 6.0 0.5 7.0 14.0 55 5.6
1111201400 1113201400 14.0 16 40.0 1561200600 (1563200600 6.0 0.6 7.0 14.0 55 5.6
1111201600 1113201600 16.0 50.0 10 1561200800 (1563200800 8.0 0.8 8 10.0 18.0 60 7.4
1111201800 1113201800 18.0 20 50.0 1561201000 1563201000 10.0 1.0 10 12.0 25.0 70 94
1111202000 1113202000 20.0 55.0 1561201200 1563201200 12.0 1.2 12 15.0 30.0 80 1.4
1111202500 1113202500 25.0 25 75.0 140 1561201600 (1563201600 16.0 1.6 16 18.0 35.0 90 15.4

Mill Dia. Shank Dia. Mill Dia. Shank Dia.
Tolerance Tolerance Tolerance Tolerance
TCDC(mm) TCDMM TCDC(mm) TCDMM
0.00/-0.03 hé 0.00/-0.03 hé
ISO ISO M
VDI 6-9 | 10-11 | 12,13 | 14 15-16 | 17-20 | 21-25 | 26-28 | 29.1 | 29.2 30 | 31-35 | 36-37 | 38-39 VDI 1-5 6-9 | 10-11 | 12,13 | 14 15-16 | 17-20 | 21-25 | 26-28 | 29.1 | 29.2 30 | 31-35 | 36-37 | 38-39
EMG 11-12 | 13-14 15 | 21-22 | 23 | 31-32 | 33-34 | 71-74 | 61-64 | 81-82 | 83 84 | 51-53 | 41-43 16 EMG 11-12 | 13-14 15 | 21-22 | 23 | 31-32 | 33-34 | 71-74 | 61-64 | 81-82 | 83 84 | 51-53 | 41-43 16
Exc;Ient Gg)d o i i Exc;Ient ng © i i i

82

Europa Tool Co.,Ltd

Europa Tool Co.,Ltd

83




LONG LENGTH CORNER RADIUS

UROPA
OOL

LONG LENGTH BALL NOSE

UROPA
ooL

MG,%@ %%!‘D_ﬂ

ZEFP 4 RE 6535HA  6535HB

Series No. 157120, 157320

P cutting conditions : p.114

FHA 30°

DMM I[]
| onL | APMX

Designed to machine tool steels, alloy steels,
mould steels and other hardened materials.

RE

SS=joe.

——=s w P25l
RE | Series No. 115120, 115320

P cutting conditions : p.116

Designed to machine tool steels, alloy steels,

mould steels and other hardened materials.

Can be used with copy milling machines.

1571200300 1573200300 3.0 0.3 6 12.0 50
1571200400 1573200400 4.0 0.3 15.0
1571209012 1573209012 4.0 0.5 ® 15.0 %0
1571200500 1573200500 5.0 0.3 20.0
1571209013 1573209013 5.0 0.5 ® 20.0 60
1571209011 1573209011 6.0 0.3 20.0
1571200600 1573200600 6.0 0.5 6 20.0 60
1571209001 1573209001 6.0 1.0 20.0
1571200800 1573200800 8.0 0.5 25.0
1571209002 1573209002 8.0 1.0 25.0
1571209003 1573209003 8.0 1.5 8 25.0 70
1571209004 1573209004 8.0 2.0 25.0
1571201000 1573201000 10.0 05 30.0
1571209005 1573209005 10.0 1.0 10 30.0
1571209006 1573209006 10.0 1.5 30.0
1571209007 1573209007 10.0 2.0 30.0
1571201200 1573201200 12.0 0.5 30.0 %0
1571209008 1573209008 12.0 1.0 30.0
1571209009 1573209009 12.0 1.5 12 30.0
1571209010 1573209010 12.0 2.0 30.0
1571201600 1573201600 16.0 0.5 50.0
1571209020 1573209020 16.0 1.0 16 50.0 110
1571209021 1573209021 16.0 2.0 50.0
Mill Dia. Shank Dia.
Tolerance Tolerance
TCDC(mm) TCDMM
0.00/-0.03 h6
ISO
VDI 1-5 6-9 | 10-11 | 12,13 | 14 15-16 | 17-20 | 21-25 | 26-28 | 29.1 | 29.2 30 | 31-35 | 36-37 | 38-39
EMG 11-12 | 13-14 15 | 21-22 | 23 | 31-32 | 33-34 | 71-74 | 61-64 | 81-82 | 83 84 | 51-53 | 41-43 16
Exc;lent Gg)d ® > > © . . >

- 1153200100 1.0 0.5 4 25
- 1153200150 1.5 0.75 4 50
1151200200 1153200200 2.0 1.0 5
1151200300 1153200300 3.0 1.5 8 60
1151200400 1153200400 4.0 2.0 6 8 70
1151200500 1153200500 5.0 25 10 80
1151200600 1153200600 6.0 3.0 12
1151200700 1153200700 7.0 35 14 %0
1151200800 1153200800 8.0 4.0 8 14
1151200900 1153200900 9.0 45 10 18 100
1151201000 1153201000 10.0 5.0 18
1151201200 1153201200 12.0 6.0 12 22 110
1151201400 1153201400 14.0 7.0 14 26
1151201600 1153201600 16.0 8.0 16 30 140
1151201800 1153201800 18.0 9.0 18 34
1151202000 1153202000 20.0 10.0 20 38 160
1151202500 1153202500 25.0 125 25 50 180
Mill Dia. Radius Tolerance (mm) Shank Dia.
Tolerance Tolerance
TCDC(mm) RETOLL RETOLU TCDMM
0.00/-0.03 -0.010 +0.010 h6
ISO M
VDI 1-5 6-9 | 10-11 | 12,13 | 14 15-16 | 17-20 | 21-25 | 26-28 | 29.1 | 29.2 30 | 31-35 | 36-37 | 38-39
EMG 11-12 | 13-14 15 | 21-22 | 23 | 31-32 | 33-34 | 71-74 | 61-64 | 81-82 | 83 84 | 51-53 | 41-43 16
Exc;Ient ng © > i ® © >
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LONG LENGTH 45° HELIX

EXTRALONG LENGTH 45° HELIX

UROPA
ooL

MG ‘%
HM

ZEFP 6

® 2

ZEFP8 FHA45°

_ 1 1

DIN
6535HA  6535HB

DIN

Series No. 149120, 149320

P cutting conditions : p.118

Designed to machine tool steels, alloy steels,
mould steels and other hardened materials.
Used for high speed, high feed finish milling.

OAL

APMX

1491200600 | 1493200600 6.0 6 13.0 57 6
1491200700 | 1493200700 7.0 8 16.0 63 6
1491200800 | 1493200800 8.0 19.0 6
1491200900 | 1493200900 9.0 19.0 6
1491201000 | 1493201000 10.0 10 22.0 2 6
1491201200 | 1493201200 12.0 12 26.0 6
1491201400 | 1493201400 14.0 14 26.0 83 6
1491201600 | 1493201600 16.0 16 32.0 92 6
1491201800 | 1493201800 18.0 18 32.0 8
1491202000 | 1493202000 20.0 20 38.0 104 8
1491202500 | 1493202500 25.0 25 44.0 8
Mill Dia. Shank Dia.
Tolerance Tolerance
TCDC(mm) TCDMM
0.00/-0.03
ISO M
VDI 1-5 6-9 | 10-11 | 12,13 | 14 15-16 | 17-20 | 21-25 | 26-28 | 29.1 | 29.2 30 | 31-35 | 36-37 | 38-39
EMG 11-12 | 13-14 15 | 21-22 | 23 | 31-32 | 33-34 | 71-74 | 61-64 | 81-82 | 83 84 | 51-53 | 41-43 16
Exc;len! Gg)d ® > > . . ~

ve & O

ZEFP 6

FHA 45°

]

DIN DIN
6535HA

1]

6535HB

Series No. 150120, 150320

» cutting conditions : p.117

Designed to machine tool steels, alloy steels,

mould steels and other hardened materials.
Used for high speed, high feed finish milling.

1501200600 1503200600 6.0 6 26.0 70
1501200800 1503200800 8.0 8 36.0 90
1501201000 | 1503201000 10.0 10 46.0 100
1501201200 | 1503201200 12.0 12 56.0 110
1501201600 1503201600 16.0 16 66.0 130
1501202000 | 1503202000 20.0 20 76.0 140
1501202500 | 1503202500 25.0 25 92.0 180
Mill Dia. Shank Dia.
Tolerance Tolerance
TCDC(mm) TCDMM
0.00/-0.03 hé
ISO M
VDI 1-5 6-9 | 10-11 | 12,13 | 14 15-16 | 17-20 | 21-25 | 26-28 | 29.1 | 29.2 30 | 31-35 | 36-37 | 38-39
EMG 11-12 | 13-14 15 | 21-22 | 23 | 31-32 | 33-34 | 71-74 | 61-64 | 81-82 | 83 84 | 51-53 | 41-43 16
Exc;Ient ng © > i ® © >
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LONG LENGTH 45° HELIX

SHORT LENGTH 20° HELIX ROUGHING Euf%%\

CORNER RADIUS
7

e & Y O 2=

ZEFP 6 RE FHA45° 6535HA  6535HB

Series No. 158120, 158320

ve b b 7l==—1=—=
HM 745 DIN DIN

ZEFP3 ZEFP4  ZEFP5 FHA20° FINE 6535HA  6535HB

» cutting conditions : p.119

Designed to machine tool steels, alloy steels,
mould steels and other hardened materials.
Used for high speed, high feed finish milling.

Designed to machine tool steels, alloy steels,

p cutting conditions : p.120

mould steels and other hardened materials.
Used for high speed, high feed milling.

1581200600 | 1583200600 6.0 0.5 6 13.0 70 1481200600 1483200600 6.0 6 7.0 54 3
1581200800 | 1583200800 8.0 0.5 8 19.0 90 1481200700 | 1483200700 7.0 8 8.0 58 3
1581201000 | 1583201000 10.0 0.5 10 22.0 100 1481200800 1483200800 8.0 9.0 3
1581209001 | 1583209001 10.0 1.0 22.0 1481200900 | 1483200900 9.0 10 13.0 66 4
1581201200 | 1583201200 12.0 0.5 12 26.0 110 1481201000 | 1483201000 10.0 14.0 4
1581209002 | 1583209002 12.0 1.0 26.0 1481201200 | 1483201200 12.0 12 16.0 73 4
1581201600 | 1583201600 16.0 1.0 16 32.0 130 1481201400 | 1483201400 14.0 14 18.0 75 4
1581209003 | 1583209003 16.0 1.5 32.0 1481201600 1483201600 16.0 16 22.0 82 4
1581202000 | 1583202000 20.0 1.0 38.0 1481201800 | 1483201800 18.0 18 24.0 84 4
1581209004 | 1583209004 20.0 1.5 20 38.0 140 1481202000 | 1483202000 20.0 20 26.0 92 4
1581209005 | 1583209005 20.0 2.0 38.0 1481202500 | 1483202500 25.0 25 25.0 110 5
Mill Dia. Shank Dia. Mill Dia. Shank Dia.
Tolerance Tolerance Mill Dia. Tolerance Tolerance
TCDC(mm) TCDMM DC TCDC(mm) TCDMM
0001003 | n8 20180 | 0007000 | 1o
20.0, 25.0 0.00/-0.084
ISO M ISO M
VDI 1-5 6-9 | 10-11 | 12,13 | 14 15-16 | 17-20 | 21-25 | 26-28 | 29.1 | 29.2 30 | 31-35 | 36-37 | 38-39 VDI 1-5 6-9 | 10-11 | 12,13 | 14 15-16 | 17-20 | 21-25 | 26-28 | 29.1 | 29.2 30 | 31-35 | 36-37 | 38-39
EMG 11-12 | 13-14 15 | 21-22 | 23 | 31-32 | 33-34 | 71-74 | 61-64 | 81-82 | 83 84 | 51-53 | 41-43 16 EMG 11-12 | 13-14 15 | 21-22 | 23 | 31-32 | 33-34 | 71-74 | 61-64 | 81-82 | 83 84 | 51-53 | 41-43 16
Exc;Ient Ggad © o i ® ® i Exc;Ient ng © i i 2 ® 2 i

88

Europa Tool Co.,Ltd

Europa Tool Co.,Ltd

89




LONG LENGTH BALL NOSE ROUGHING

LONG LENGTH 20° HELIX ROUGHING E‘f%"& E”f%"&

MG %
HM

ZEFP3

Series No. 145120, 145320

FHA 20° FINE 6535HA  6535HB

ve b R Tl |—1=—=
HM 45 DIN DIN

ZEFP3 ZEFP4 ZEFP5 FHA20° FINE 6535HA  6535HB ZEFP 4

Series No. 147120, 147320

B [ o]
» cutting conditions : p.120 » cutting conditions : p.121
APMX APMX
OAL
Designed to machine tool steels, alloy steels, ﬁ ) ﬂﬂ; Designed to machine tool steels, alloy steels,
mould steels and other hardened materials. Iﬁ.\ '/Jt‘ mould steels and other hardened materials.
Used for high speed, high feed milling. j > Used for high speed, high feed milling.

1471200600 | 1473200600 6.0 6 16.0 57 3 1451200600 | 1453200600 6.0 3.0 6 16.0 57 3
1471200700 | 1473200700 7.0 8 16.0 63 3 1451200800 1453200800 8.0 4.0 8 16.0 63 3
1471200800 | 1473200800 8.0 16.0 3 1451201000 | 1453201000 10.0 5.0 10 22.0 72 4
1471200900 | 1473200900 9.0 10 19.0 7 4 1451201200 | 1453201200 12.0 6.0 12 26.0 83 4
1471201000 | 1473201000 10.0 22.0 4 1451201400 | 1453201400 14.0 7.0 14 26.0 4
1471201200 | 1473201200 12.0 12 26.0 83 4 1451201600 1453201600 16.0 8.0 16 32.0 92 4
1471201400 | 1473201400 14.0 14 26.0 4 1451201800 1453201800 18.0 9.0 18 32.0 4
1471201600 | 1473201600 16.0 16 32.0 92 4 1451202000 1453202000 20.0 10.0 20 38.0 104 4
1471201800 | 1473201800 18.0 18 32.0 4 Mill Dia. Radius Tolerance (mm) Shank Dia.
Mill Dia. Tolerance Tolerance
1471202000 | 1473202000 20.0 20 38.0 104 4 b TCDC(mm) | RETOLL | RETOLU | 1cpmm
1471202500 1473202500 25.0 25 45.0 121 5 6.0-10.0 0.00 /-0.058
12.0-18.0 0.00/-0.070 -0.02 +0.02 h6
Mill Dia. Shank Dia. 20.0 0.00/-0.084
Mill Dia. Tolerance Tolerance
DC TCDC(mm) TCDMM
6.0 - 10.0 0.00/-0.058
12.0-18.0 0.00/-0.070 h6
20.0, 25.0 0.00/-0.084
ISO M ISO M
VDI 1-5 6-9 10-11 | 12,13 14 15-16 | 17-20 | 21-25 | 26-28 | 29.1 29.2 30 31-35 | 36-37 | 38-39 VDI 1-5 6-9 10-11 | 12,13 14 15-16 | 17-20 | 21-25 | 26-28 | 29.1 29.2 30 31-35 | 36-37 | 38-39
EMG 1-12 | 13-14 15 21-22 23 31-32 | 33-34 | 71-74 | 61-64 | 81-82 83 84 51-53 | 41-43 16 EMG 1-12 | 13-14 15 21-22 23 31-32 | 33-34 | 71-74 | 61-64 | 81-82 83 84 51-53 | 41-43 16
[ ] o [ ] o
Excellent | Good ® > > o ° o ® Excellent | Good (o) ® L] o o ®
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TAPER RIB PROCESSING Koo TAPER RIB PROCESSING Eree.

MG b MG Vy — 1
i m aﬂ HM
ZEFP4  FHA25°  6535HA ZEFP4 FHA25° 6535HA

Series No. 120320 oy A Series No. 120320
» cutting conditions : p.122 DMM I[I | s -1DC DMM I[I | o -1DC » cutting conditions : p.122
‘ OAL" oAL'
Designed to machine tool steels, alloy steels, Designed to machine tool steels, alloy steels,
mould steels and other hardened materials. mould steels and other hardened materials.
1203200100 1.0 4 8.0 30' 45 1203200150 1.5 4 8.0 30' 45
1203200101 1.0 4 12.0 30' 45 1203209001 1.5 4 12.0 30' 45
1203200102 1.0 4 8.0 1° 45 1203209002 1.5 4 16.0 30' 50
1203200103 1.0 4 12.0 1° 45 1203209003 1.5 4 8.0 1° 45
1203200104 1.0 4 8.0 1° 30 45 1203209004 1.5 4 12.0 1° 45
1203200105 1.0 4 12.0 1° 30 45 1203209005 1.5 4 16.0 1° 50
1203200106 1.0 4 8.0 2° 45 1203209006 1.5 4 8.0 1° 30 45
1203200107 1.0 4 12.0 2° 45 1203209007 1.5 4 12.0 1° 30 45
1203200120 1.2 4 8.0 30' 45 1203209008 1.5 4 16.0 1° 30 50
1203200121 1.2 4 12.0 30' 45 1203209009 1.5 4 8.0 2° 45
1203200122 1.2 4 8.0 1° 45 1203209010 1.5 4 12.0 2° 45
1203200123 1.2 4 12.0 1° 45 1203209011 1.5 4 16.0 2° 50
1203200124 1.2 4 8.0 1° 30 45 1203200200 2.0 4 12.0 30’ 45
1203200125 1.2 4 12.0 1° 30’ 45 1203200201 2.0 4 16.0 30' 50
1203200126 1.2 4 8.0 2° 45 1203200202 2.0 4 12.0 1° 45
1203200127 1.2 4 12.0 2° 45 1203200203 2.0 4 16.0 1° 50
Mill Dia. p Shank Dia. 1203200204 2.0 4 12.0 1° 30’ 45
ToDOmmy | Tolerance | 1203200205 2.0 4 16.0 1° 30 50
0.00/-0.015 45 0.00/-0.008 1203200206 2.0 4 12.0 2° 45
1203200207 2.0 4 16.0 2° 50
Mill Dia. o Shank Dia.
aci | e |
0.00/-0.015 +5' 0.00/-0.008
1ISO M ISO M
VDI 1-5 6-9 10-11 | 12,13 14 15-16 | 17-20 | 21-25 | 26-28 | 29.1 29.2 30 31-35 | 36-37 | 38-39 VDI 1-5 6-9 10-11 | 12,13 14 15-16 | 17-20 | 21-25 | 26-28 | 29.1 29.2 30 31-35 | 36-37 | 38-39
EMG 11-12 | 13-14 15 21-22 23 31-32 | 33-34 | 71-74 | 61-64 | 81-82 83 84 51-53 | 41-43 16 EMG 11-12 | 13-14 15 21-22 23 31-32 | 33-34 | 71-74 | 61-64 | 81-82 83 84 51-53 | 41-43 16
Exc;Ien! Ggad © o i ® ® i Exc;Ient ng © i i ® 2 i
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TAPER RIB PROCESSING BALL NOSE @i TAPER RIB PROCESSING BALL NOSE @i

MG ] MG _ 1
ZEFP4  FHA25°  6535HA ZEFP4  FHA25°  6535HA

Series No. 130320 o o Series No. 130320
o | SS——t=s o | S

1DC 1 DC
» cutting conditions : p.123 ‘ | APMX | APMX p cutting conditions : p.123
OAL" OAL"
Designed to machine tool steels, alloy steels, Designed to machine tool steels, alloy steels,
mould steels and other hardened materials. mould steels and other hardened materials.
1303200100 4 1303209004 0.75 4 12.0
1303200101 1.0 0.5 4 12.0 30' 45 1303209005 1.5 0.75 4 16.0 1° 50
1303200102 1.0 0.5 4 8.0 1° 45 1303209006 1.5 0.75 4 8.0 1° 30" 45
1303200103 1.0 0.5 4 12.0 1° 45 1303209007 1.5 0.75 4 12.0 1° 30" 45
1303200104 1.0 0.5 4 8.0 1° 30’ 45 1303209008 1.5 0.75 4 16.0 1° 30 50
1303200105 1.0 0.5 4 12.0 1° 30 45 1303209009 1.5 0.75 4 8.0 2° 45
1303200106 1.0 0.5 4 8.0 2° 45 1303209010 1.5 0.75 4 12.0 2° 45
1303200107 1.0 0.5 4 12.0 2° 45 1303209011 1.5 0.75 4 16.0 2° 50
1303200120 1.2 0.6 4 8.0 30 45 1303200200 2.0 1.0 4 12.0 30 45
1303200121 1.2 0.6 4 12.0 30 45 1303200201 2.0 1.0 4 16.0 30 50
1303200122 1.2 0.6 4 8.0 1° 45 1303200202 2.0 1.0 4 12.0 1° 45
1303200123 1.2 0.6 4 12.0 1° 45 1303200203 2.0 1.0 4 16.0 1° 50
1303200124 1.2 0.6 4 8.0 1° 30' 45 1303200204 2.0 1.0 4 12.0 1° 30 45
1303200125 1.2 0.6 4 12.0 1° 30' 45 1303200205 2.0 1.0 4 16.0 1° 30’ 50
1303200126 1.2 0.6 4 8.0 2° 45 1303200206 2.0 1.0 4 12.0 2° 45
1303200127 1.2 0.6 4 12.0 2° 45 1303200207 2.0 1.0 4 16.0 2° 50
1303200150 1.5 0.75 4 8.0 30 45 Mill Dia. - Radius Tolerance (mm) Shank Dia.
1303209001 1.5 075 4 12.0 30 45 TCDOMmmy | Toerance | RETOLL | RETOLU | ropwm
1303209002 1.5 0.75 4 16.0 30' 50 0.00/-0.015 +5' -0.01 +0.01 0.00/-0.008
1303209003 1.5 0.75 4 8.0 1° 45
Mill Dia. o Radius Tolerance (mm) Shank Dia.
T?sg(":];) Tolerance RETOLL RETOLU Toom
0.00/-0.015 15' -0.01 +0.01 0.00 /-0.008
1ISO M ISO M
VDI 1-5 6-9 10-11 | 12,13 14 15-16 | 17-20 | 21-25 | 26-28 | 29.1 29.2 30 31-35 | 36-37 | 38-39 VDI 1-5 6-9 10-11 | 12,13 14 15-16 | 17-20 | 21-25 | 26-28 | 29.1 29.2 30 31-35 | 36-37 | 38-39
EMG 11-12 | 13-14 15 21-22 23 31-32 | 33-34 | 71-74 | 61-64 | 81-82 83 84 51-53 | 41-43 16 EMG 11-12 | 13-14 15 21-22 23 31-32 | 33-34 | 71-74 | 61-64 | 81-82 83 84 51-53 | 41-43 16
Exc;Ient Ggad © o i ® ® i Exc;Ient ng © i i ® 2 i
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CUTTING DATA

152320, 153320 (2 Flte Sphere) f—————Fmmn = —

CUTTING DATA

154320 (4 Flute Sphere) gt 2

MA'I\'IIIEDI;IAL HRc NORMAL Size (mm)
GROUP SPEED 3.0 4.0 5.0 6.0 8.0 10.0 12.0 16.0
ve (m/min) | 310 315 315 300 300 315 300 275
3040 n 33000 25000 20000 16000 12000 10000 8000 5500
f, 0.039 0.044 0.05 0.056 0.067 0.07 0.081 0.1
f(mm/min) | 2600 2200 2000 1800 1600 1400 1300 1100
ve(m/min) | 330 325 330 320 325 330 340 300
n 35000 26000 21000 17000 13000 10500 9000 6000
f, 0.04 0.044 0.05 0.056 0.065 0.069 0.078 0.1
f(mm/min) | 2800 2300 2100 1900 1700 1450 1400 1200
ve(mimin) | 115 115 110 115 115 110 15 100
4505 n 12000 9000 7000 6000 4500 3500 3000 2000
f, 0.038 0.044 0.05 0.054 0.061 0.071 0.075 0.1
f(mm/min) | 900 800 700 650 550 500 450 400
MA'l\'/IIEDIéIAL HRc HIGH Size (mm)
GROUP SPEED 3.0 4.0 5.0 6.0 8.0 10.0 12.0 16.0
ve(m/min) | 415 415 425 415 425 410 415 400
n 44000 33000 27000 22000 17000 13000 11000 8000
30-40 f, 0.04 0.045 0.048 0.055 0.062 0.073 0.082 0.094
f(mm/min) | 3500 3000 2600 2400 2100 1900 1800 1500
ve(mimin) | 445 440 440 435 450 440 450 450
n 47000 35000 28000 23000 18000 14000 12000 9000
f, 0.039 0.046 0.05 0.057 0.064 0.071 0.075 0.089
f(mm/min) | 3700 3200 2800 2600 2300 2000 1800 1600
Ve (mimin) | 160 165 155 150 150 155 150 165
n 17000 13000 10000 8000 6000 5000 4000 3300
45-65 £ 0.041 0.046 0.055 0.059 0.071 0.075 0.088 0.091
f(mm/min) | 1400 1200 1100 950 850 750 700 600

MA'?'/EDI;IAL HRc NORMAL Size (mm)
GROUP SPEED 3.0 4.0 5.0 6.0 8.0 10.0 12.0 16.0
ve (mimin) | 310 315 315 300 300 315 300 375
3040 n 33000 25000 20000 16000 12000 10000 8000 5500
f, 0.038 0.042 0.05 0.055 0.063 0.063 0.078 0.1
f(mm/min) | 5000 4200 4000 3500 3000 2500 2500 2200
ve(mimin) | 330 325 330 320 325 330 340 300
n 35000 26000 21000 17000 13000 10500 9000 6000
f, 0.039 0.042 0.048 0.059 0.067 0.071 0.078 0.117
f(mm/min) | 5400 4300 4000 4000 3500 3000 2800 2800
vo(mimin) | 115 115 110 115 115 110 115 100
4505 n 12000 9000 7000 6000 4500 3500 3000 2000
f, 0.035 0.04 0.05 0.054 0.061 0.071 0.079 0.1
f(mm/min) | 1700 1400 1400 1300 1100 1000 950 800
MA¥|IEDFI<|AL HRc ity SOy
GROUP SPEED 3.0 4.0 5.0 6.0 8.0 10.0 12.0 16.0
ve(m/min) | 415 415 425 415 425 410 415 400
n 44000 33000 27000 22000 17000 13000 11000 8000
30-40 f, 0.039 0.044 0.049 0.056 0.063 0.071 0.08 0.094
f(mm/min) | 6800 5800 5300 4900 4300 3700 3500 3000
ve(mimin) | 445 440 440 435 450 440 450 450
n 47000 35000 28000 23000 18000 14000 12000 9000
f, 0.038 0.044 0.05 0.055 0.064 0.07 0.077 0.086
f(mm/min) | 7100 6100 5600 5100 4600 3900 3700 3100
ve (mimin) | 160 165 155 150 150 155 150 165
n 17000 13000 10000 8000 6000 5000 4000 3300
45-65 f, 0.035 0.04 0.048 0.053 0.061 0.07 0.072 0.083
f(mm/min) | 2300 2100 2100 1900 1700 1400 1300 1100

V. - cutting speed (m/min)
n - RPM (rev/min)

fz - feed rate (mm/tooth)

f - feed rate (mm/rev)

z - No. of teeth

ap - axial depth of cut

a. - radial depth of cut

» ap =0.05xDC
» ae =0.02xDC

All recommendations are based on ideal machining conditions. Adjustments may need to be made
according to your set-up. The recommendations for speeds, feeds and other parameters presented
in this chart are nominal recommendations and should be considered only as good starting points.

V. - cutting speed (m/min)
n - RPM (rev/min)

fz - feed rate (mm/tooth)

f - feed rate (mm/rev)

z - No. of teeth

a, - axial depth of cut

a, - radial depth of cut

» ap =0.05xDC
» ae =0.02xDC

All recommendations are based on ideal machining conditions. Adjustments may need to be made
according to your set-up. The recommendations for speeds, feeds and other parameters presented
in this chart are nominal recommendations and should be considered only as good starting points.
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CUTTING DATA CUTTING DATA

100120, 100320 (2 Flute Short) = et 102120, 102320 (2 Flute Long)

VDI Size (mm) Size (mm)
MATERIAL HRc Mé‘;%%'ﬂ HRc
GROUP 2.0 3.0 4.0 5.0 6.0 8.0 10.0 12.0 16.0 20.0 25.0 2.0 3.0 4.0 5.0 6.0 8.0 10.0 12.0 16.0 20.0 25.0
Ve (M/min) 60 65 75 80 85 85 80 85 90 85 85 Ve (m/min) 50 50 55 55 60 60 65 60 70 65 65
n 9250 7150 6050 5050 4450 3360 2600 2200 1760 1350 1090 n 7560 5290 4280 3660 3160 2400 2020 1640 1390 1010 820
<30 <30
f2 0.01 0.015 0.025 0.032 0.039 0.057 0.063 0.064 0.063 0.063 0.06 f. 0.005 0.008 0.012 0.017 0.024 0.033 0.04 0.038 0.041 0.042 0.044
f (mm/min) 190 210 300 320 350 380 330 280 220 170 130 f (mm/min) 70 85 100 125 150 160 160 125 115 85 70
Ve (M/min) 40 40 45 45 50 50 50 50 55 55 55 Ve (M/min) 40 40 45 45 50 50 50 50 55 50 50
n 6050 4450 3700 3020 2690 2020 1600 1350 1090 850 670 n 6050 4280 3410 2900 2520 1900 1640 1390 1070 820 630
30-45 30-45
f2 0.01 0.016 0.024 0.031 0.041 0.05 0.05 0.048 0.05 0.047 0.052 f. 0.005 0.008 0.012 0.017 0.025 0.033 0.038 0.041 0.042 0.037 0.037
f (mm/min) 120 140 180 190 220 200 160 130 110 80 70 f (mm/min) 60 70 85 100 125 125 125 115 90 60 45
Ve (M/min) 30 35 40 40 45 40 40 40 45 40 45 Ve (m/min) 50 50 55 55 60 60 65 60 70 65 65
n 5050 3700 3100 2530 2270 1680 1350 1090 850 670 550 n 7560 5290 4280 3660 3160 2400 2020 1640 1390 1010 820
f2 0.009 0.016 0.024 0.032 0.04 0.054 0.059 0.06 0.065 0.06 0.055 f. 0.005 0.008 0.012 0.017 0.024 0.033 0.04 0.038 0.041 0.042 0.044
f (mm/min) 90 120 150 160 180 180 160 130 110 80 60 f (mm/min) 70 85 100 125 150 160 160 125 115 85 70
Ve (m/min) 60 65 75 80 85 85 80 85 90 85 85 Ve (m/min) 25 25 25 30 30 30 30 30 35 30 30
n 9250 7150 6050 5050 4450 3360 2600 2200 1760 1350 1090 n 3780 2640 2150 1900 1640 1260 1010 840 670 500 380
45-55
f2 0.01 0.015 0.025 0.032 0.039 0.057 0.063 0.064 0.063 0.063 0.06 f. 0.004 0.007 0.009 0.012 0.018 0.024 0.03 0.027 0.03 0.03 0.03
f (mm/min) 190 210 300 320 350 380 330 280 220 170 130 f (mm/min) 30 35 40 45 60 60 60 45 40 30 20
Ve (m/min) 25 25 30 30 30 35 35 35 35 35 35
< HRc45 De > HRc45 DC
n 4030 2690 2350 1860 1600 1350 1090 930 720 550 430 e _
45.55 < - 7 z
2 3.0mm: 0.4mm
f2 0.004 0.007 0.009 0.013 0.017 0.028 0.028 0.03 0.028 0.027 0.023 > 2 3.0mm: 0.3 x DC:I: 0.05xDC
f (mm/min) 35 40 40 50 55 75 60 55 40 30 20 7 7
Ve (m/min) 15 20 20 20 20 20 20 20 20 20 20
n 2300 1900 1480 1260 1100 840 680 560 440 320 260
55-65
f2 0.008 0.011 0.014 0.016 0.018 0.024 0.026 0.031 0.023 0.031 0.029
f (mm/min) 35 40 40 40 40 40 35 35 20 20 15
DC
<@30mm:02xDC | 7] 7
2@ 3.0mm: 0.5xDC
7
_ _ _ v, * 1000 , , , v, * 1000
V. - cutting speed (m/min) To calculate RPM from cutting speed: n = V. - cutting speed (m/min) To calculate RPM from cutting speed: n =
n - RPM (rev/min) T*@ n - RPM (rev/min) m*Q
fz - feed rate (mm/tooth) fz - feed rate (mm/tooth)
f - feed rate (mm/rev) f - feed rate (mm/rev)
z- No. of teeth To calculate cutting speed from RPM: v =_N*T* 2 z - No. of teeth To calculate cutting speed from RPM: v_=_N*T*9
ap - axial depth of cut 1000 a, - axial depth of cut 1000
a. - radial depth of cut a, - radial depth of cut
All recommendations are based on ideal machining conditions. Adjustments may need to be made All recommendations are based on ideal machining conditions. Adjustments may need to be made
according to your set-up. The recommendations for speeds, feeds and other parameters presented according to your set-up. The recommendations for speeds, feeds and other parameters presented
in this chart are nominal recommendations and should be considered only as good starting points. in this chart are nominal recommendations and should be considered only as good starting points.
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CUTTING DATA CUTTING DATA

155120, 155320 (2 Flute Long, Corner Radius) — fF———————minsg 118120, 118320 (2 Flute Short, Ball Nose)  mee——n
VDI Size (mm VDI Size (mm)
MATERIAL HRc iy MATERIAL pr | ekl
GROUP 4.0 5.0 6.0 8.0 100 12.0 16.0 20.0 GROUP SPEED | 39 4.0 5.0 6.0 8.0 10.0 12.0 16.0 20.0
Ve (m/min) 65 70 75 75 80 80 85 80 Ve (m/min) 95 105 115 130 145 160 175 190 205
n 5360 4580 3950 3000 2520 2060 1740 1260 3040 n 10000 8400 7300 6900 5770 5090 4640 3780 3260
<30
f2 0.016 0.023 0.032 0.045 0.054 0.051 0.055 0.056 fz 0.023 0.032 0.04 0.06 0.08 0.1 0.12 0.14 0.16
f (mm/min) 170 210 250 270 270 210 190 140 f (mm/min) 460 530 580 830 920 1020 1110 1060 1040
Ve (M/min) 45 45 50 50 50 50 55 50 Ve (m/min) 125 130 145 160 180 200 220 240 260
n 3410 2900 2520 1900 1640 1390 1070 820 n 13100 10500 9140 8490 7160 6370 5840 4770 4140
30-45
f2 0.012 0.017 0.025 0.033 0.038 0.041 0.042 0.037 f2 0.026 0.035 0.045 0.06 0.09 0.12 0.15 0.18 0.2
f (mm/min) 85 100 125 125 125 115 90 60 f (mm/min) 680 740 820 1020 1290 1530 1750 1720 1660
Ve (M/min) 65 70 75 75 80 80 85 80 Ve (m/min) 45 55 60 60 62 65 65 70 70
n 5360 4580 3950 3000 2520 2060 1740 1260 45165 n 4520 4200 3680 3180 2470 2040 1750 1350 1110
f2 0.016 0.023 0.032 0.045 0.054 0.051 0.055 0.056 fz 0.017 0.021 0.024 0.03 0.045 0.055 0.07 0.091 0.113
f (mm/min) 170 210 250 270 270 210 190 140 f (mm/min) 150 180 180 190 220 225 245 245 250
Ve (m/min) 25 30 30 30 30 30 35 30
< HRc45 a > HRc45 a
n 2150 1900 1640 1260 1010 840 670 500 Pt o f
45-55 a,: 1.0mm - 6.0mm = 0.2mm / a,: 1.0mm - 6.0mm = 0.2mm
o 21 . . bl o1, . .
" 0.009 0013 0.018 0.024 003 003 003 003 a,: 8.0mm - 20.0mm = 0.3mm / a,: 8.0mm - 20.0mm = 0.3mm /
f (mm/min) 40 50 60 60 60 50 40 30 a,:0.2xDC e a,:0.1xDC e
Ve (m/min) 20 20 20 20 20 20 20 20
n 1470 1260 1160 840 670 550 440 340
55-65
f2 0.007 0.01 0.015 0.021 0.026 0.023 0.023 0.022
f (mm/min) 20 25 35 35 35 25 20 15 .
VDI HIGH Size (mm)
MATERIAL HRc
< HRc55 . > HRc55 . GROUP SPEED | 39 4.0 5.0 6.0 8.0 10.0 12.0 16.0 20.0
7] r 7] r Ve (M/min) 200 265 330 395 420 440 460 480 500
0.3 x DC:I: 0.05xDC :I:
7 7 n 21000 21000 21000 21000 16700 14000 12200 9550 7960
/ 4 30-40
fz 0.048 0.07 0.086 0.095 0.12 0.139 0.16 0.181 0.2
f (mm/min) | 2000 2940 3600 4000 4000 3900 3900 3450 3180
Ve (M/min) 200 265 330 395 420 440 460 480 500
n 21000 21000 21000 21000 16700 14000 12200 9550 7960
f 0.048 0.07 0.086 0.095 0.12 0.139 0.16 0.181 0.2
f (mm/min) | 2000 2940 3600 4000 4000 3900 3900 3450 3180
Ve (M/min) 160 170 190 200 210 220 230 240 250
45.65 n 17000 13660 12000 10500 8360 7000 6100 4770 3980
f 0.031 0.042 0.05 0.06 0.075 0.086 0.095 0.105 0.116
1000 f(mm/min) | 1040 1160 1200 1250 1250 1200 1160 1000 920
Vv *
V. - cutting speed (m/min) To calculate RPM from cutting speed: n=__°
n - RPM (rev/min) T*@ a—
fz - feed rate (mm/tooth) ) _ g
f - feed rate (mm/rev) ay: ﬁg-gmm - gbog"“ ‘_Obzg‘m g
z- No. of teeth To calculate cutting speed from RPM: v =_N*T* 2 8- g dSmrITD]é Umm =9.5mm a,
a, - axial depth of cut 1000 8- U.00 X
a. - radial depth of cut

All recommendations are based on ideal machining conditions. Adjustments may need to be made
according to your set-up. The recommendations for speeds, feeds and other parameters presented
in this chart are nominal recommendations and should be considered only as good starting points.
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CUTTING DATA

CUTTING DATA

112120, 112320 (2 Flute Long, Ball Nose) ————— i 114320 (2 Flute Long Reach, Ball Nose) e
MA‘I\'/IIEDI;IAL HRc sJold L S i) MA‘?'/I?I;IAL HRc R o)
GROUP SPEED | 49 2.0 3.0 4.0 5.0 6.0 80 | 100 | 120 | 160 | 20.0 GROUP SPEED | 29 3.0 4.0 5.0 6.0 8.0 100 | 120 16.0 | 20.0
Ve (m/min) | 40 65 95 105 15 130 145 160 175 190 205 ve (m/min) | 60 75 85 90 105 15 130 140 150 165
3040 n 12720 | 10700 | 10000 | 8400 | 7300 | 6900 | 5770 | 5090 | 4640 | 3780 | 3260 3040 n 9250 | 8000 | 6720 | 5840 | 5500 | 4600 | 4070 | 3700 3000 2600
f. 0.008 | 0.023 | 0.023 | 0.032 | 0.04 | 0.06 | 0.08 0.1 012 | 014 | 0.16 f, 0.014 | 0.023 | 0.031 | 0.039 | 0.055 | 0.08 | 0.101 0.12 0.142 0.16
f (mm/min) | 200 490 460 530 580 830 920 | 1020 | 1110 | 1060 | 1040 f (mm/min) | 260 370 420 460 600 740 820 890 850 830
Ve (m/min) | 50 90 125 130 145 160 180 200 220 240 260 ve (m/min) | 80 100 105 115 130 145 160 175 190 205
n 15760 | 14400 | 13100 | 10500 | 9140 | 8490 | 7160 | 6370 | 5840 | 4770 | 4140 n 12600 | 10500 | 8400 | 7310 | 6800 | 5700 | 5100 | 4700 3800 3300
f. 0.008 | 0.026 | 0.026 | 0.035 | 0.045 | 0.06 | 0.09 | 0.12 | 015 | 0.18 0.2 f, 0.017 | 0.026 | 0.035 | 0.045 | 0.06 0.09 0.12 | 0.149 | 0182 | 0.202
f (mm/min) | 250 750 680 740 820 | 1020 | 1290 | 1530 | 1750 | 1720 | 1660 f(mm/min) | 420 540 590 660 820 1030 1220 1400 1380 1330
Ve (m/min) | 20 30 45 55 60 60 62 65 65 70 70 ve (m/min) | 25 35 40 45 50 50 50 55 55 55
45.65 n 5800 | 4680 | 4520 | 4200 | 3680 | 3180 | 2470 | 2040 | 1750 | 1350 | 1110 4565 n 3870 | 3620 | 3360 | 2940 | 2550 | 2000 1650 1400 1100 890
f. 0.008 | 0.016 | 0.017 | 0.021 | 0.024 | 0.03 | 0.045 | 0.055 | 0.07 | 0.091 | 0.113 f, 0.012 | 0.017 | 0.021 | 0.024 | 0.029 | 0.044 | 0.055 | 0.07 0.089 | 0.112
f(mm/min) | 90 150 150 180 180 190 220 225 245 245 250 f(mm/min) | 90 120 140 140 150 175 180 195 195 200
< HRc45 8 > HRc45 8 < HRc45 8 > HRc45 8
a,: 21.0mm - 6.0mm = 0.2mm a,: 1.0mm - 6.0mm = 0.2mm a,: 1.0mm - 6.0mm = 0.2mm a,: 81.0mm - 6.0mm = 0.2mm
a,: 8.0mm - 20.0mm = 0.3mm / a,: 8.0mm - 20.0mm = 0.3mm / a,: 28.0mm - 20.0mm = 0.3mm <// a,: 8.0mm - 20.0mm = 0.3mm “ ~//
a.: 0.2xDC 2 a.:0.1xDC 3 a,:0.2xDC 2 a,: 0.1 xDC 2
MA‘I\'/IIEDIAIAL HRc (el S i) MA¥|IEDFI<|AL HRc il SOy
GROUP SPEED | 49 2.0 30 | 4.0 5.0 6.0 80 | 10.0 | 120 | 160 | 20.0 GROUP SPEED | 29 3.0 4.0 5.0 6.0 8.0 100 | 120 | 160 | 20.0
Ve (m/min) | 80 130 200 265 330 395 420 440 460 480 500 Ve (m/min) | 105 160 210 265 315 335 350 370 380 400
2040 n 25000 | 21000 | 21000 | 21000 | 21000 | 21000 | 16700 | 14000 | 12200 | 9550 | 7960 3040 n 16800 | 16800 | 16800 | 16800 | 16800 | 13400 | 11200 | 9800 7600 6400
f. 0.026 | 0.035 | 0.048 | 0.07 | 0.086 | 0.095 | 0.12 | 0.139 | 0.16 | 0.181 0.2 & 0.036 | 0.048 | 0.07 | 0.086 | 0.095 | 0.119 | 0.138 | 0.158 | 0.181 | 0.199
f(mm/min) | 1300 | 1480 | 2000 | 2940 | 3600 | 4000 | 4000 | 3900 | 3900 | 3450 | 3180 f (mm/min) | 1200 1600 | 2350 | 2880 | 3200 | 3200 | 3100 | 3100 2750 2550
Ve (m/min) | 80 130 200 265 330 395 420 440 460 480 500 Ve (m/min) | 105 160 210 265 315 335 350 370 380 400
n 25000 | 21000 | 21000 | 21000 | 21000 | 21000 | 16700 | 14000 | 12200 | 9550 | 7960 n 16800 | 16800 | 16800 | 16800 | 16800 | 13400 | 11200 | 9800 7600 6400
f. 0.026 | 0.035 | 0.048 | 0.07 | 0.086 | 0.095 | 0.12 | 0.139 | 0.16 | 0.181 0.2 f. 0.036 | 0.048 | 007 | 0086 | 0.095 | 0.119 | 0.138 | 0.158 | 0.181 | 0.199
f(mm/min) | 1300 | 1480 | 2000 | 2940 | 3600 | 4000 | 4000 | 3900 | 3900 | 3450 | 3180 f (mm/min) | 1200 1600 | 2350 | 2880 | 3200 | 3200 | 3100 | 3100 2750 | 2550
Ve (m/min) | 80 130 160 170 190 200 210 220 230 240 250 ve (m/min) | 105 130 135 150 160 170 175 185 190 200
4565 n 25000 | 21000 | 17000 | 13660 | 12000 | 10500 | 8360 | 7000 | 6100 | 4770 | 3980 4565 n 16800 | 13600 | 10930 | 9600 | 8400 | 6700 | 5600 | 4900 3800 3200
f. 0.016 | 0.022 | 0.031 | 0.042 | 0.05 | 0.06 | 0.075 | 0.086 | 0.095 | 0.105 | 0.116 f. 0.022 | 0.031 | 0.043 | 0.05 0.06 | 0.075 | 0.086 | 0.095 | 0.105 | 0.116
f (mm/min) | 800 940 | 1040 | 1160 | 1200 | 1250 | 1250 | 1200 | 1160 | 1000 | 920 f (mm/min) | 750 830 930 960 1000 1000 960 930 800 740
PP A
apf 21.0mm - 6.0mm =_0.2mm apf 21.0mm - 6.0mm =_0.2mnm
a,: 8.0mm - 20.0mm = 0.3mm a,: 8.0mm - 20.0mm = 0.3mm
a.: 0.05x DC 8 a.: 0.05x DC 3
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CUTTING DATA

CUTTING DATA

116120, 116320 (2 Flute Stub, Ball Nose, >HRC55)  i————— 100320 (2 Flute Miniature) =
VDI Size (mm VDI Size (mm
MATERIAL HRc Ol AL D MATERIAL HRc )
GROUP SPEED | 49 2.0 3.0 4.0 5.0 6.0 80 | 100 | 120 | 160 | 20.0 GROUP 04 | 05 | 06 | 07 | 08 | 09 | 10 | 11 | 1.2 | 13 | 14 | 15
v (m/min) | 65 90 120 135 150 160 175 190 205 220 220 ve (m/min) | 40 45 50 55 60 60 65 65 60 60 55 55
45.50 n 20000 | 14500 | 12700 | 10600 | 9400 | 8600 | 7000 | 6050 | 5450 | 4350 | 3500 3045 n 30000 | 28500 | 26500 | 25000 | 24000 | 21000 | 20000 | 18500 | 16000 | 14500 | 12500 | 12000
f, 0.012 | 0.028 | 0.043 | 0.052 | 0.059 | 0.067 |0.0775 | 0.083 | 0.092 | 0.1 | 0.099 f, 0.002 | 0.002 | 0.002 | 0.003 | 0.003 | 0.004 | 0.004 | 0.004 | 0.005 | 0.005 | 0.006 | 0.006
f(mm/min) | 460 | 800 | 1100 | 1100 | 1100 | 1150 | 1050 | 1000 | 1000 | 870 690 f (mm/min) | 90 15 | 100 | 150 | 150 | 160 | 160 | 150 | 160 | 150 | 150 | 150
Ve (m/min) | 65 90 115 130 140 155 170 180 195 210 205 ve (m/min) | 30 35 35 40 45 45 45 45 45 45 40 40
50.55 n 20000 | 14200 | 12300 | 10300 | 9050 | 8250 | 6700 | 5800 | 5200 | 4150 | 3300 . n 23000 | 22000 | 18500 | 1800 | 18000 | 16000 | 15000 | 13000 | 12000 | 11000 | 9000 | 9000
" 5-55
. 0.01 | 0.026 | 0.043 | 0.051 | 0.058 | 0.067 | 0.075 | 0.083 | 0092 | 0.1 | 0.098 f, 0.001 | 0.001 | 0.001 | 0.002 | 0.002 | 0.002 | 0.003 | 0.003 | 0.003 | 0.003 | 0.004 | 0.004
f (mm/min) | 400 740 | 1050 | 1050 | 1050 | 1100 | 1000 | 960 960 830 650 f (mm/min) | 50 45 40 40 65 65 75 75 75 70 70 70
Ve (m/min) | 65 85 110 125 135 150 160 170 185 195 200
< HRc45 D > HRc45
n 20000 | 13850 | 11800 | 9800 | 8600 | 7850 | 6350 | 5450 | 4900 | 3900 | 3150 )
55-60 a;:<21.0mm=0.15xDC 7 7 a: < @1.0mm =0.02 x DC 7 Z
P . . .
f, 0.009 | 0.027 | 0.042 | 0.051 | 0.055 | 0.061 | 0.075 | 0.083 | 0.092 | 0.105 | 0.1 a2 01.0mm = 0.25 x DC aI a; > 51.0mm = 0.05 x DG aI
f (mm/min) | 350 760 | 1000 | 1000 | 950 | 950 | 950 | 900 900 820 630 4 7
ve (m/min) | 65 70 80 85 90 90 95 100 105 110 105
60.70 n 20000 | 11300 | 8400 | 6650 | 5600 | 4850 | 3800 | 3200 | 2750 | 2150 | 1700
f, 0.006 | 0.021 | 0.039 | 0.049 | 0.061 | 0.072 | 0.086 | 0.097 | 0.111 | 0.062 | 0.065
f(mm/min) | 240 | 465 660 650 680 700 650 620 610 265 220 105320 (2 Flute Miniature, Ball Nose) ——————sw==a
a,: 1.0mm - 4.0mm =0.05xDC  4; # MATERAL | HRG Size (mm)
@ 85.0mm - 8.0mm = 0.25mm GROUP 0.6 0.7 0.8 0.9 1.0 1.1 1.2 1.3 14 1.5
a,: 810.0mm - 20.0mm = 0.3mm 9
a,; 0.1 x DC a, ve(m/min) | 55 60 70 75 80 85 90 95 100 110
3045 n 30000 | 27000 | 27000 | 26500 | 25000 | 24500 | 24000 | 23500 | 23000 | 23000
f, 0.009 | 0.009 | 0.01 0.011 | 0.011 | 0011 | 0.012 | 0.012 | 0013 | 0.013
VDI HIGH Size (mm) f (mm/min) 510 490 560 560 560 540 570 550 590 600
MATERIAL HRc
GROUP SPEED | 49 2.0 3.0 4.0 5.0 6.0 80 | 100 | 120 | 160 | 20.0 ve (m/min) | 55 60 70 75 80 85 90 95 100 110
Ve (M/min) | 65 90 120 135 150 160 175 190 205 220 220 n 30000 | 27000 | 27000 | 26500 | 25000 | 24500 | 24000 | 23500 | 23000 | 23000
4550 n 20000 | 14500 | 12700 | 10600 | 9400 | 8600 | 7000 | 6050 | 5450 | 4350 | 3500 . 0.009 | 0.009 | 0.01 0.011 | 0.011 | 0011 | 0.012 | 0.012 | 0013 | 0.013
f, 0.019 | 0.045 | 0.069 | 0.08 | 0.088 | 0.102 | 0.111 | 0.12 | 0.3 | 0.141 | 0.143 f (mm/min) | 510 490 560 560 560 540 570 550 590 600
f(mm/min) | 770 | 1300 | 1750 | 1700 | 1650 | 1750 | 1550 | 1450 | 1420 | 1230 | 1000 ve(m/min) | 55 60 70 75 80 85 90 95 100 110
Ve (M/min) | 65 90 115 130 140 155 170 180 195 210 205 n 30000 | 27000 | 27000 | 26500 | 25000 | 24500 | 24000 | 23500 | 23000 | 23000
45.55
. n 20000 | 14200 | 12300 | 10300 | 9050 | 8250 | 6700 | 5800 | 5200 | 4150 | 3300 f, 0.006 | 0.006 | 0.006 | 0.006 | 0.007 | 0.007 | 0.007 | 0.007 | 0.008 | 0.008
50-55
. 0.018 | 0.043 | 0.068 | 0.079 | 0.087 | 0.101 | 0.109 | 0.117 | 0.128 | 0.136 | 0.136 f (mm/min) | 360 330 330 320 340 340 350 320 360 370
f(mm/min) | 700 | 1230 | 1670 | 1620 | 1570 | 1670 | 1460 | 1360 | 1330 | 1130 | 900
< HRc45 a > HRc45 a
Ve (m/min) | 65 85 110 125 135 150 160 170 185 195 200 A T
a,: <g1.0mm =0.05 XDC a,: 0.05xDC
55.70 n 20000 | 13850 | 11800 | 9800 | 8600 | 7850 | 6350 | 5450 | 4900 | 3900 | 3150 ar: = o1.0mm = 0.075 x DC g o < 01.0mm= 0.1 x DC 9
f. 0.01 | 0.025 | 0.036 | 0.044 | 0.05 | 0.055 | 0.07 0.08 0.08 | 0.062 | 0.065 a;: 0.15xDC a a.:291.0mm=0.15xDC a
f(mm/min) | 410 700 | 860 | 860 | 860 | 865 | 890 | 870 785 485 410
a,: 1.0mm - 4.0mm = 0.05 x DC a
a,: 5.0mm - 8.0mm = 0.25mm ’
a,: 10.0mm - 20.0mm = 0.3mm 9
a,: 0.05xDC a
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CUTTING DATA CUTTING DATA

107320, 108320 (2 Flute Rib Processing) (= = Gee—m 143320 (2 Flute Rib Processing, BallNose) = g
VDI Size (mm) VDI Size (mm)
MATERIAL HRc MATERIAL HRc
GROUP 0.8 1.0 1.2 1.4 1.5 1.6 1.8 2.0 25 3.0 GROUP 0.6 0.8 1.0 1.2 1.4 1.5 1.6 1.8 2.0 3.0 4.0
a,(mm) | 0.025 | 0.065 | 0.075 | 0.095 0.1 0.1 012 | 0135 | 0175 | 0.195 a,(mm) | 004 | 0054 | 0067 | 0077 | 0093 | 0.102 | 0.11 012 | 0135 | 019 | 027
ve (m/min) | 78 79 79 79 78 80 84 83 85 85 ve (m/min) | 66 99 103 102 103 102 104 109 108 11 122
<30 n 31000 | 25000 | 21000 | 18000 | 16500 | 16000 | 15000 | 13000 | 11000 | 9000 <30 n 35000 | 39500 | 33000 | 27000 | 23500 | 21500 | 20500 | 19500 | 17000 | 12000 | 10000
fz 0.007 0.01 0.014 0.016 0.017 0.018 0.019 0.021 0.023 0.031 f2 0.006 0.006 0.007 0.009 0.009 0.011 0.012 0.012 0.014 0.021 0.025
f (mm/min) | 435 500 580 580 560 570 560 550 500 500 f (mm/min) | 420 450 450 480 420 475 500 450 480 500 500
a,(mm) | 0.023 | 0.064 | 0.074 | 0.093 | 0.098 0.1 0.11 0.12 0.16 0.19 a,(mm) | 004 | 0054 | 0067 | 0077 | 0093 | 0.102 | 0.11 012 | 0135 | 019 | 027
Ve (m/min) | 55 56 55 56 57 58 59 60 60 60 ve (m/min) | 48 64 73 73 72 73 74 76 77 78 85
30-45 n 22000 | 18000 | 15000 | 13000 | 12000 | 11500 | 10500 | 9500 | 7500 | 6300 30-45 n 25000 | 25000 | 23000 | 19000 | 16500 | 15500 | 15000 | 13500 | 12500 | 8500 | 7000
f. 0.006 | 0.009 | 0.012 | 0.015 | 0.016 | 0.017 | 0.018 | 0.02 | 0.022 | 0.03 f, 0.004 | 0.004 | 0.005 | 0006 | 0.007 | 0.008 | 0009 | 0009 | 001 | 0014 | 0018
f (mm/min) | 260 320 350 380 380 390 370 380 330 380 f (mm/min) | 200 200 230 230 230 250 265 250 245 230 250
a,(mm) | 0.025 | 0.065 | 0.075 | 0.095 0.1 0.1 012 | 0135 | 0175 | 0.195 a,(mm) | 004 | 0054 | 0067 | 0077 | 0093 | 0.102 | 0.11 012 | 0135 | 019 | 027
Ve (m/min) | 78 79 79 79 78 80 84 83 85 85 ve (m/min) | 66 99 103 102 103 102 104 109 108 111 122
n 31000 | 25000 | 21000 | 18000 | 16500 | 16000 | 15000 | 13000 | 11000 | 9000 n 35000 | 39500 | 33000 | 27000 | 23500 | 21500 | 20500 | 19500 | 17000 | 12000 | 10000
f, 0.007 | 0.01 | 0.014 | 0.016 | 0.017 | 0.018 | 0.019 | 0.021 | 0.023 | 0.031 f, 0006 | 0.006 | 0.007 | 0009 | 0.009 | 0.011 | 0012 | 0012 | 0014 | 0.021 | 0.025
f(mm/min) | 435 500 580 580 560 570 560 550 500 500 f (mm/min) | 420 450 450 480 420 475 500 450 480 500 500
a,(mm) | 0.011 | 0.013 | 0.015 | 0.018 | 0.021 | 0.023 | 0.024 | 0.026 | 0.033 | 0.042 a,(mm) | 0008 | 001 | 0013 | 0015 | 0018 | 0021 | 0022 | 0024 | 0026 | 0.041 | 0.052
ve (m/min) | 34 35 36 36 36 36 37 37 38 37 ve (m/min) | 30 40 46 47 46 45 47 48 49 49 55
45-55 n 13500 11000 9500 8000 7500 7000 6500 5500 4500 4000 45-55 n 16000 | 16000 | 14500 | 12500 | 10500 9500 9000 8500 7500 5500 4500
f. 0.003 | 0.004 | 0.005 | 0.006 | 0.007 | 0.007 | 0.008 | 0.008 | 0.01 0.012 f. 0005 | 0.005 | 0.006 | 0007 | 0.009 | 0009 | 001 | 001 | 0012 | 0.018 | 0.021
f(mm/min) | 80 90 95 95 100 100 100 95 95 95 f (mm/min) | 160 160 175 175 190 170 185 185 185 185 185
a, JT: ap%:

P The data shown is based on medial length tools. Please adust machining conditions according to length. P The data shown is based on medial length tools. Please adust machining conditions according to length.
) i ) v_+* 1000 . ) . v_* 1000

V. - cutting speed (m/min) To calculate RPM from cutting speed: n=__° V. - cutting speed (m/min) To calculate RPM from cutting speed: n=__°
n - RPM (rev/min) T*@ n - RPM (rev/min) m*Q
fz - feed rate (mm/tooth) fz - feed rate (mm/tooth)
f - feed rate (mm/rev) f - feed rate (mm/rev)
z- No. of teeth To calculate cutting speed from RPM: v =_N*T* 2 z - No. of teeth To calculate cutting speed from RPM: v_=_N*T*9
ap - axial depth of cut 1000 a, - axial depth of cut 1000
a. - radial depth of cut a, - radial depth of cut
All recommendations are based on ideal machining conditions. Adjustments may need to be made All recommendations are based on ideal machining conditions. Adjustments may need to be made
according to your set-up. The recommendations for speeds, feeds and other parameters presented according to your set-up. The recommendations for speeds, feeds and other parameters presented
in this chart are nominal recommendations and should be considered only as good starting points. in this chart are nominal recommendations and should be considered only as good starting points.
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CUTTING DATA CUTTING DATA

103120, 103320 (3 Flute Miniature) ———& = PROFILING 103120, 103320 (3 Flute Miniature) ———& e SLOTTING
VDI Size (mm) VDI Size (mm)
MATERIAL HRc MATERIAL HRc
GROUP 1.0 2.0 3.0 4.0 5.0 6.0 8.0 10.0 12.0 16.0 20.0 GROUP 1.0 2.0 3.0 4.0 5.0 6.0 8.0 10.0 12.0 16.0 20.0
Ve (M/min) 50 75 85 95 100 105 105 100 105 110 105 Ve (m/min) 50 75 85 95 100 105 105 100 105 110 105
n 15500 11560 8920 7560 6300 5560 4200 3260 2740 2200 1680 n 15500 11560 8920 7560 6300 5560 4200 3260 2740 2200 1680
<30 <30
f2 0.004 0.006 0.009 0.019 0.024 0.03 0.042 0.047 0.047 0.047 0.048 f. 0.003 0.005 0.007 0.012 0.015 0.019 0.027 0.031 0.03 0.03 0.03
f (mm/min) 190 210 240 430 450 500 530 460 390 310 240 f (mm/min) 140 170 190 270 280 310 340 300 250 200 150
Ve (M/min) 30 50 50 60 60 65 65 65 65 75 65 Ve (m/min) 30 50 50 60 60 65 65 65 65 75 65
n 9550 7560 5560 4620 3780 3360 2520 2000 1680 1360 1060 n 9550 7560 5560 4620 3780 3360 2520 2000 1680 1360 1060
30-45 30-45
f2 0.004 0.006 0.009 0.018 0.024 0.029 0.042 0.046 0.044 0.047 0.046 f. 0.003 0.005 0.008 0.012 0.015 0.02 0.024 0.023 0.024 0.025 0.022
f (mm/min) | 115 140 150 260 270 310 290 230 190 150 120 f (mm/min) 90 110 130 160 170 200 180 140 120 100 70
Ve (M/min) 25 40 45 50 50 55 55 55 50 55 55 Ve (M/min) 25 40 45 50 50 55 55 55 50 55 55
n 7960 6300 4620 3880 3160 2840 2100 1680 1360 1060 840 n 7960 6300 4620 3880 3160 2840 2100 1680 1360 1060 840
f2 0.004 0.006 0.009 0.018 0.024 0.029 0.042 0.046 0.044 0.047 0.046 f. 0.002 0.004 0.008 0.011 0.015 0.019 0.025 0.029 0.029 0.031 0.028
f (mm/min) | 100 115 125 210 230 250 265 230 180 150 115 f (mm/min) 50 80 110 130 140 160 160 145 120 100 70
Ve (m/min) 20 30 30 35 35 40 40 45 45 45 45 Ve (m/min) 20 30 30 35 35 40 40 45 45 45 45
n 6360 5040 3360 2940 2320 2000 1680 1360 1160 900 680 n 6360 5040 3360 2940 2320 2000 1680 1360 1160 900 680
45-55 45-55
f2 0.001 0.002 0.004 0.005 0.008 0.01 0.016 0.017 0.017 0.017 0.015 f. 0.001 0.002 0.003 0.004 0.006 0.008 0.013 0.013 0.014 0.013 0.012
f (mm/min) 20 30 40 445 55 60 80 70 60 45 30 f (mm/min) 20 30 35 35 45 50 65 55 50 35 25
Ve (m/min) - - 20 20 20 20 20 20 20 20 20 Ve (m/min) - - 20 20 20 20 20 20 20 20 20
n - - 1900 1480 1260 1100 840 680 560 440 320 n - - 1900 1480 1260 1100 840 680 560 440 320
55-65 55-65
f2 - - 0.008 0.01 0.012 0.014 0.018 0.017 0.021 0.015 0.021 f. - - 0.007 0.008 0.009 0.011 0.014 0.015 0.018 0.015 0.021
f (mm/min) - - 45 45 45 45 45 35 35 20 20 f (mm/min) - - 40 35 35 35 35 30 30 20 20
< >
- HRc45 De HRc45 DC
.0xD
<030mm:02xDC | 7] 2 0.05xDC | Z
0.05xDC > 3.0mm: 0.5xDC :
: Z Z
_ _ _ v, * 1000 , , , v, * 1000
V. - cutting speed (m/min) To calculate RPM from cutting speed: n = V. - cutting speed (m/min) To calculate RPM from cutting speed: n =
n - RPM (rev/min) mT*@ n - RPM (rev/min) m*Q
fz - feed rate (mm/tooth) fz - feed rate (mm/tooth)
f - feed rate (mm/rev) f - feed rate (mm/rev)
z- No. of teeth To calculate cutting speed from RPM: v =_N*T* 2 z - No. of teeth To calculate cutting speed from RPM: v_=_N*T*9
ap - axial depth of cut 1000 a, - axial depth of cut 1000
a. - radial depth of cut a, - radial depth of cut
All recommendations are based on ideal machining conditions. Adjustments may need to be made All recommendations are based on ideal machining conditions. Adjustments may need to be made
according to your set-up. The recommendations for speeds, feeds and other parameters presented according to your set-up. The recommendations for speeds, feeds and other parameters presented
in this chart are nominal recommendations and should be considered only as good starting points. in this chart are nominal recommendations and should be considered only as good starting points.
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CUTTING DATA CUTTING DATA

109120, 109320 (4 Flute Short Length) — me——————gmai 111120, 111320 (4 Flute Long Length) ~ —————— ey

VDI Size (mm) VDI Size (mm)
MATERIAL HRc MATERIAL HRc
GROUP 2.0 3.0 4.0 5.0 6.0 8.0 10.0 12.0 16.0 20.0 25.0 GROUP 2.0 3.0 4.0 5.0 6.0 8.0 10.0 12.0 16.0 20.0 25.0
Ve (M/min) 75 85 95 100 105 105 100 105 110 105 105 Ve (m/min) 55 60 65 65 70 70 75 70 80 75 75
n 11560 8920 7560 6300 5560 4200 3260 2740 2200 1680 1360 n 8820 6170 5000 4270 3680 2800 2350 1920 1620 1180 955
<30 <30
f 0.006 | 0.009 | 0.019 | 0.024 0.03 0.042 | 0.047 | 0.047 | 0.047 | 0.048 | 0.046 f. 0.006 | 0.009 | 0.014 | 0.021 0.029 | 0.041 0.049 | 0.047 | 0.049 | 0.049 | 0.047
f (mm/min) | 280 320 570 600 660 710 610 520 410 320 250 f (mm/min) | 200 230 280 360 430 460 460 360 320 230 180
Ve (M/min) 50 50 60 60 65 65 65 65 70 65 65 Ve (m/min) 30 35 35 40 40 40 45 45 45 45 45
n 7560 5560 4620 3780 3360 2520 2000 1680 1360 1060 840 n 5040 3570 2840 2420 2100 1580 1370 1160 890 680 570
30-45 30-45
f2 0.006 0.009 0.019 0.024 0.031 0.038 0.038 0.037 0.037 0.038 0.039 f. 0.004 0.007 0.01 0.014 0.021 0.028 0.033 0.034 0.035 0.033 0.033
f (mm/min) 170 200 350 360 410 380 300 250 200 160 130 f (mm/min) 80 100 115 140 180 180 180 160 125 90 75
Ve (M/min) 40 45 50 50 55 55 55 50 55 55 55 Ve (m/min) 20 20 20 25 25 25 25 25 30 25 25
n 6300 4620 3880 3160 2840 2100 1680 1360 1100 840 680 n 3150 2200 1790 1580 1370 1050 840 700 560 420 320
45-55
f 0.006 | 0.009 | 0.018 | 0.024 | 0.029 | 0.042 | 0.045 | 0.044 | 0.045 | 0.045 | 0.044 f 0.004 | 0.006 | 0.008 | 0.011 0.016 | 0.021 0.027 | 0.025 | 0.027 | 0.027 | 0.025
f (mm/min) | 140 170 280 300 330 350 300 240 200 150 120 f (mm/min) | 45 55 60 70 90 90 90 70 60 45 30
Ve (m/min) 30 30 35 35 40 40 45 45 45 45 40 Ve (m/min) - 20 20 20 20 20 20 20 20 20 20
n 5040 3360 2940 2320 2000 1680 1360 1160 900 680 540 oo n - 1890 1470 1260 1160 840 670 560 440 340 255
45-55 =
f. 0.002 0.004 0.005 0.008 0.01 0.016 0.017 0.017 0.017 0.015 0.014 f. - 0.004 0.006 0.008 0.011 0.015 0.019 0.018 0.02 0.018 0.018
f (mm/min) 50 60 60 70 80 110 90 80 60 40 30 f (mm/min) - 30 35 40 50 50 50 40 35 25 20
Ve (m/min) - 20 20 20 20 20 20 20 20 20 20
< HRc45 > HRc45
5o n - 1900 1480 1260 1100 840 680 560 440 320 260 25xDC 20xDC
f2 - 0.007 0.008 0.01 0.011 0.015 0.015 0.018 0.014 0.02 0.019
0.05xDC 0.02xDC
f (mm/min) - 50 50 50 50 50 40 40 25 25 20
1.0xDC
0.05xDC
_ _ _ v, * 1000 , , , v, * 1000
V. - cutting speed (m/min) To calculate RPM from cutting speed: n = V. - cutting speed (m/min) To calculate RPM from cutting speed: n =
n - RPM (rev/min) mT*@ n - RPM (rev/min) m*Q
fz - feed rate (mm/tooth) fz - feed rate (mm/tooth)
f - feed rate (mm/rev) f - feed rate (mm/rev)
z - No. of teeth To calculate cutting speed from RPM: v_=_1*T* & z - No. of teeth To calculate cutting speed from RPM: v_=_N*T* e
ap - axial depth of cut 1000 a, - axial depth of cut 1000
a. - radial depth of cut a, - radial depth of cut
All recommendations are based on ideal machining conditions. Adjustments may need to be made All recommendations are based on ideal machining conditions. Adjustments may need to be made
according to your set-up. The recommendations for speeds, feeds and other parameters presented according to your set-up. The recommendations for speeds, feeds and other parameters presented
in this chart are nominal recommendations and should be considered only as good starting points. in this chart are nominal recommendations and should be considered only as good starting points.

112 Europa Tool Co.,Ltd Europa Tool Co.,Ltd 113



CUTTING DATA CUTTING DATA

157120, 157320 (4 Flute Long Length, Corner Radius) — =g 156120, 156320 (4 Flute Stub Length, Comer Radius) =i

VDI Size (mm) VDI Size (mm)
MATERIAL HRc MATERIAL HRc
GROUP 3.0 4.0 5.0 6.0 8.0 10.0 12.0 16.0 GROUP 2.0 3.0 4.0 5.0 6.0 8.0 10.0 12.0 16.0
Ve (m/min) 60 65 70 75 75 80 80 85 Ve (m/min) | 85 100 15 120 125 125 125 125 135
n 6620 5360 4580 3950 3000 2520 2060 1740 n 13870 10700 9070 7560 6670 5040 3910 3290 2640
<30 f, 0.006 0.01 0.012 0.014 0.019 0.023 0.022 0.023 <30 f, 0.006 0.009 0.019 0.024 0.03 0.042 0.047 0.047 0.046
f(mmmin) | 170 210 215 215 230 230 180 160 f (mm/min) | 340 385 685 720 790 850 730 625 490
Ve (m/min) 40 45 45 50 50 50 50 55 Ve (m/min) | 55 65 70 70 75 75 75 75 80
n 4280 3410 2900 2520 1900 1640 1390 1070 n 9070 6670 5540 4540 4030 3020 2400 2020 1630
30-45 f, 0.008 0.011 0.016 0.018 0.024 0.027 0.029 0.029 30-45 f, 0.006 0.009 0.019 0.024 0.030 0.038 0.038 0.037 0.037
f(mmmin) | 130 150 180 180 180 180 160 125 f(mm/min) | 205 240 420 430 490 455 360 300 240
Ve (m/min) 60 65 70 75 75 80 80 85 Ve (m/min) | 85 100 15 120 125 125 125 125 135
n 6620 5360 4580 3950 3000 2520 2060 1740 n 13870 10700 9070 7560 6670 5040 3910 3290 2640
f, 0.006 0.01 0.012 0.014 0.019 0.023 0.022 0.023 f, 0.006 0.009 0.019 0.024 0.03 0.042 0.047 0.047 0.046
f(mm/min) | 170 210 215 215 230 230 180 160 f (mm/min) | 340 385 685 720 790 850 730 625 490
Ve (m/min) 25 25 30 30 30 30 30 35 Ve (m/min) | 40 40 45 45 45 50 50 50 55
n 2640 2150 1900 1640 1260 1010 840 670 n 6050 4030 3530 2780 2400 2020 1630 1390 1080
45-55 f, 0.006 0.008 0.011 0.013 0.017 0.021 0.021 0.022 45-95 f, 0.002 0.004 0.005 0.008 0.01 0.016 0.017 0.017 0.016
f (mm/min) 65 70 85 85 85 85 70 60 f(mm/min) | 60 70 70 85 95 130 110 95 70
Ve (m/min) 20 20 20 20 20 20 20 20 Ve (m/min) - 20 20 25 25 25 25 25 25
n 1870 1470 1260 1160 840 670 550 440 n - 2280 1780 1510 1320 1010 820 670 530
5565 f, 0.004 0.006 0.008 0.011 0.015 0.019 0.018 0.02 5565 f, - 0.008 0.01 0.012 0.013 0.017 0.018 0.022 0.017
f (mm/min) 30 35 40 50 50 50 40 35 f (mm/min) - 70 70 70 70 70 60 60 35
< HRc45 HRc45-55 > HRc55
2.5ch:l: 2.0xDC 1.0xDC 1.0xDC
0.05x DC 0.02x DC 0.05x DC 0.05xDC

V. - cutting speed (m/min) To calculate RPM from cutting speed: n = V. * 1000 Ve - cutting speed (m/min) To calculate RPM from cutting speed: n = Y. * 1000
n - RPM (rev/min) T*@ n - RPM (rev/min) m*Q

fz - feed rate (mm/tooth) fz - feed rate (mm/tooth)

f - feed rate (mm/rev) f - feed rate (mm/rev)

z- No. of teeth To calculate cutting speed from RPM: v =_N*T* 2 z - No. of teeth To calculate cutting speed from RPM: v_=_N*T*9
ap - axial depth of cut 1000 a, - axial depth of cut 1000

a. - radial depth of cut a, - radial depth of cut

All recommendations are based on ideal machining conditions. Adjustments may need to be made All recommendations are based on ideal machining conditions. Adjustments may need to be made
according to your set-up. The recommendations for speeds, feeds and other parameters presented according to your set-up. The recommendations for speeds, feeds and other parameters presented
in this chart are nominal recommendations and should be considered only as good starting points. in this chart are nominal recommendations and should be considered only as good starting points.
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CUTTING DATA CUTTING DATA

115120, 115320 (4 Flute Long, Ball Nose) o 150120, 150320 (6 Flute Extra Length, 45° Helix) ~—————— e
VDI Size (mm VDI Size (mm
MATERIAL HRc NORMAL ( ) MATERIAL HRc ( )
GROUP SPEED | 49 2.0 3.0 4.0 5.0 6.0 80 | 100 | 120 | 160 | 20.0 GROUP 6.0 8.0 10.0 12.0 16.0 20.0 25.0
Vo (m/min) | 40 75 95 105 115 130 145 160 175 190 205 Ve (m/min) 40 40 40 40 40 40 40
n 12720 | 11560 | 10000 | 8400 | 7300 | 6900 | 5770 | 5090 | 4640 | 3780 | 3260 2040 n 2230 1670 1330 1110 840 670 540
30-40
f, 0.006 | 0.01 | 0.017 | 0.024 | 0.03 | 0.045 | 0.06 | 0.075 | 0.059 | 0.106 | 0.12 f. 0.035 0.045 0.055 0.06 0.065 0.07 0.074
f (mm/min) | 300 480 690 800 870 | 1250 | 1380 | 1530 | 1650 | 1600 | 1560 f (mm/min) 470 450 440 400 33 280 240
Vo (m/min) | 50 100 125 130 145 160 180 200 220 240 260 Ve (m/min) 30 30 30 30 30 30 30
n 15760 | 15760 | 13100 | 10500 | 9140 | 8490 | 7160 | 6370 | 5840 | 4770 | 4140 40-50 n 1670 1250 1000 840 630 500 400
f, 0.006 | 0.013 | 0.019 | 0.026 | 0.034 | 0.045 | 0.068 | 0.09 | 0.111 | 0.136 | 0.151 fz 0.035 0.044 0.05 0.054 0.061 0.067 0.071
f (mm/min) | 380 800 1020 1110 1230 1530 1950 | 2300 2600 2600 | 2500 f (mm/min) 350 330 300 270 230 200 170
Vo (m/min) | 20 30 45 55 60 60 60 65 65 70 70 Ve (m/min) 25 25 25 25 25 25 25
n 5800 | 4840 | 4520 | 4200 | 3680 | 3180 | 2470 | 2040 | 1750 | 1350 | 1110 e n 1390 1050 840 690 530 420 340
45-65 H
f, 0.006 | 0.008 | 0.012 | 0.016 | 0.018 | 0.022 | 0.033 | 0.042 | 0.053 | 0.069 | 0.084 f. 0.03 0.038 0.046 0.051 0.053 0.06 0.064
f(mm/min) | 130 | 160 | 220 | 270 | 270 | 280 | 330 | 340 | 370 370 | 375 f (mm/min) 250 240 230 210 170 150 130
Ve (M/min) 20 20 20 20 20 20 20
< HRc45 ot > HRc45 at
ot ot 60-65 n 1110 840 680 560 420 320 270
ap: ¢1 .0mm - 6.0mm = 0.2mm g ap: z10mm -6.0mm =0.2mm g f, 0.03 0.036 0.039 0.045 0.052 0.063 0.059
a,: 88.0mm - 20.0mm = 0.3mm a,: 8.0mm - 20.0mm = 0.3mm
a,: 0.2 x DC a, a,: 0.1 x DC 2 f (mm/min) 200 180 160 150 130 120 95
< HRc50 > HRc50
3.0xDC 3.0xDC
) 0.01 x DC 0.005 x DC
VDI HIGH Size (mm)
MATERIAL HRc
GROUP SPEED | 49 2.0 3.0 4.0 5.0 6.0 80 | 100 | 120 | 160 | 20.0
ve (m/min) | 80 130 200 265 330 395 420 440 460 480 500
3040 n 25000 | 21000 | 21000 | 21000 | 21000 | 21000 | 16700 | 14000 | 12200 | 9550 | 7960
f, 0.02 | 0.026 | 0.036 | 0.052 | 0.064 | 0.071 | 0.09 | 0.104 | 0.12 | 0.136 | 0.15
f(mm/min) | 1950 | 220 | 3000 | 4400 | 5400 | 6000 | 6000 | 5850 | 5850 | 5180 | 4770
Vo (m/min) | 80 130 200 265 330 395 420 440 460 480 500
n 2500 | 21000 | 21000 | 21000 | 21000 | 21000 | 16700 | 14000 | 12200 | 9550 | 7960
f, 0.02 | 0.026 | 0.036 | 0.052 | 0.064 | 0.071 | 0.09 | 0.104 | 0.12 | 0.136 | 0.15
f(mm/min) | 1950 | 220 | 3000 | 4400 | 5400 | 6000 | 6000 | 5850 | 5850 | 5180 | 4770
Ve (M/min) | 80 130 160 170 190 200 210 220 230 240 250
n 25000 | 21000 | 17000 | 13660 | 12000 | 10500 | 8360 | 7000 | 6100 | 4770 | 3980
45-65
f, 0.012 | 0.017 | 0.023 | 0.032 | 0.038 | 0.045 | 0.056 | 0.064 | 0.071 | 0.079 | 0.087
f i v_* 1000
(mm/min) | 1200 | 1400 | 1560 | 1750 | 1800 | 1880 | 1880 | 1800 | 1740 | 1500 | 1380 Ve - cutting speed (m/min) To calculate RPM from cutting speed: n=
n - RPM (rev/min) m* 0
a; fz - feed rate (mm/tooth)
. 51.0mm - 6.0mm = 0 2mmT f - feed rate (mm/rev)
8 0 i o e % z - No. of teeth To calculate cutting speed from RPM: v_=_N*T*9
a,: '2‘8-0""; -20.0mm = 0.3mm a, ap - axial depth of cut T 1000
a,: 0.05x DC a, - radial depth of cut

All recommendations are based on ideal machining conditions. Adjustments may need to be made
according to your set-up. The recommendations for speeds, feeds and other parameters presented
in this chart are nominal recommendations and should be considered only as good starting points.
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CUTTING DATA CUTTING DATA

149120, 149320 (688 Flute Long, 45° Helix) =ty 158120, 158320 (6 Flute Long, 45° Helix, Comer Radius) =S50t
VDI Size (mm) VDI Size (mm)
MATERIAL MR |2 MATERIAL HRc QG
GROUP SPEED 6.0 8.0 10.0 12.0 16.0 20.0 25.0 GROUP =y 6.0 8.0 10.0 12.0 16.0 20.0
Ve (m/min) 105 105 105 105 105 105 120 Vo (m/min) 315 315 315 315 315 315
n 5560 4200 3360 2840 2100 1680 1500 n 16800 12600 9980 8400 6300 5040
30-40
f, 0.06 0.079 0.099 0.099 0.1 0.075 0.075 f, 0.06 0.081 0.1 0.1 0.1 0.101
f (mm/min) 2000 2000 2000 1680 1260 1010 900 f (mm/min) 6090 6090 5990 5040 3780 3050
Ve (M/min) 75 75 75 75 75 75 85 Ve (M/min) 160 160 160 160 160 160
n 3880 2940 2320 2000 1480 1160 1100 n 8400 6300 5040 4200 3160 2520
<50
f 0.059 0.078 0.098 0.097 0.099 0.074 0.068 f 0.061 0.081 0.101 0.1 0.1 0.097
f (mm/min) 1370 1370 1370 1160 880 690 600 f (mm/min) 3050 3050 3050 2520 1890 1470
Ve (M/min) 30 30 30 30 30 30 35 Ve (M/min) 80 80 80 80 80 80
n 1580 1160 1000 840 640 500 430 n 4200 3160 2520 2100 1580 1260
.|| 5060
f. 0.022 0.03 0.035 0.036 0.034 0.028 0.026 f. 0.058 0.078 0.097 0.1 0.1 0.101
f (mm/min) 210 210 210 180 130 110 90 f (mm/min) 1470 1470 1470 1260 950 760
Ve (M/min) 20 20 20 20 20 20 20 < HRc50 HRE50-60 > HRc60
60 n 1100 840 680 560 420 320 260
>
f, 0.02 0.026 0.032 0.033 0.028 0.023 0.024 15xDbC 1.0xDC 1.0xDC
f (mm/min) 130 130 130 110 70 60 50 0.05xDC 0.05xDC 0.2mm
HRc30-40 <HRc50 HRc50-60 > HRc60
15xDC 15xDC 1.0xDC 1.0xDC
0.1xDC 0.05xDC 0.01xDC 0.2mm
VDI Size (mm)
MATERIAL HRc Al
GROUP SPEED 6.0 8.0 10.0 12.0 16.0 20.0 25.0
Vo (m/min) 315 315 315 315 315 315 355
n 16800 12600 9980 8400 6300 5040 4500
<50
f 0.06 0.081 0.1 0.1 0.1 0.076 0.075
f (mm/min) 6090 6090 5990 5040 3780 3050 2700
Ve (M/min) 160 160 160 160 160 160 175
n 8400 6300 5040 4200 3160 2520 2200
.|| 5060
f, 0.061 0.081 0.101 0.1 0.1 0.073 0.074
f (mm/min) 3050 3050 3050 2520 1890 1470 1300
Ve (M/min) 80 80 80 80 80 80 90
_ _ _ v_* 1000
n 4200 3160 2520 2100 1580 1260 1120 Ve - cutting speed (m/min) To calculate RPM from cutting speed: n=_ =
> 60 n - RPM (rev/min) T*g
i 0.058 0.078 0.097 0.1 0.1 0.075 0.075 f, - feed rate (mmitooth)
f (mm/min) 1470 1470 1470 1260 950 760 670 f - feed rate (mm/rev)
z - No. of teeth To calculate cutting speed from RPM: v_=_N*T*9
<HRc50 HRc50-60 > HRc60 a, - axial depth of cut 1000
a, - radial depth of cut
1.5xDC 1.0xDC 1.0xDC
0.05xDC 0.05xDC 0.2mm All recommendations are based on ideal machining conditions. Adjustments may need to be made

according to your set-up. The recommendations for speeds, feeds and other parameters presented
in this chart are nominal recommendations and should be considered only as good starting points.
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CUTTING DATA

UROPA
OOL

148120, 148320, 147120, 147320 (Mulifiute Short & Long Roughing) =t s it

CUTTING DATA

145120, 145320 (384 Flute Long, Roughing, Ball Nose) ———— il

VDI Size (mm) VDI Size (mm)
MATERIAL HRc MATERIAL HRc
GROUP 6.0 8.0 10.0 12.0 16.0 20.0 25.0 GROUP 6.0 8.0 10.0 12.0 16.0 20.0
Ve (M/min) 295 290 290 300 300 300 340 Ve (m/min) 300 300 3000 295 300 300
n 15600 11600 9200 8000 6000 4800 4300 n 8000 6800 6000 5200 4800 4700
<30 f2 0.05 0.067 0.063 0.075 0.1 0.113 0.1 <30 f. 0.075 0.088 0.1 0.112 0.113 0.112
f (mm/min) 2320 2320 2320 2400 2400 2160 2150 f (mm/min) 2400 2400 2400 2320 2160 2140
Ve (M/min) 235 230 240 225 240 225 250 Ve (M/min) 225 230 240 250 225 225
n 12400 9200 7600 6000 4800 3600 3200 n 6000 5200 4800 4400 3600 3500
30-45 30-38
f2 0.023 0.03 0.028 0.033 0.04 0.039 0.039 f2 0.033 0.04 0.04 0.041 0.039 0.038
f (mm/min) 840 840 840 800 760 560 620 f (mm/min) 800 840 760 720 560 540
Ve (M/min) 160 160 160 160 165 150 170 Ve (m/min) 300 300 3000 295 300 300
n 8400 6300 5100 4200 3300 2400 2160 n 8000 6800 6000 5200 4800 4700
f2 0.023 0.03 0.028 0.034 0.039 0.038 0.038 f. 0.075 0.088 0.1 0.112 0.113 0.112
f (mm/min) 570 570 570 570 510 360 410 f (mm/min) 2400 2400 2400 2320 2160 2140
Ve (m/min) 295 290 290 300 300 300 340 Ve (m/min) 160 160 165 155 150 150
n 15600 11600 9200 8000 6000 4800 4300 n 4200 3600 3300 2700 2400 2300
f 0.05 0.067 0.063 0.075 0.1 0.113 0.1 38-45 f. 0.034 0.04 0.039 0.039 0.038 0.037
f (mm/min) 2320 2320 2320 2400 2400 2160 2150 f (mm/min) 570 570 510 420 360 350
Ve (m/min) 65 60 65 65 60 65 70 Ve (m/min) 65 60 60 60 65 60
n 3400 2400 2000 1680 1200 1000 900 n 1680 1400 1200 1100 1000 950
45-55 45-55
f 0.025 0.033 0.036 0.039 0.033 0.038 0.036 f2 0.039 0.036 0.033 0.034 0.038 0.036
f (mm/min) 260 240 290 260 160 150 160 f (mm/min) 260 200 160 150 150 140
Ve (M/min) 45 45 40 45 40 40 45 Ve (m/min) 45 40 40 40 40 40
n 2400 1800 1300 1200 800 660 600 n 1200 900 800 700 660 630
55-65 55-65
f 0.026 0.033 0.037 0.04 0.034 0.038 0.033 f. 0.04 0.036 0.034 0.036 0.038 0.038
f (mm/min) 190 180 190 190 110 100 100 f (mm/min) 190 130 110 100 100 100
< HRc45 > HRc45 < HRc45 > HRc45
1.5xDC:l: 1.0xDC:l: 1.5xDC:I: 1.0xDC:I:
0.3xDC 0.05x DC 0.3xDC 0.05xDC

v, * 1000 v, = 1000

V. - cutting speed (m/min) To calculate RPM from cutting speed: n =
n - RPM (rev/min) T*@

fz - feed rate (mm/tooth)

f - feed rate (mm/rev)

z - No. of teeth To calculate cutting speed from RPM: v =_N*T* 2
ap - axial depth of cut 1000

a. - radial depth of cut

V. - cutting speed (m/min) To calculate RPM from cutting speed: n =
n - RPM (rev/min) m* 0

fz - feed rate (mm/tooth)

f - feed rate (mm/rev)

z - No. of teeth To calculate cutting speed from RPM: v_=_N*T*9
a, - axial depth of cut 1000

a, - radial depth of cut

All recommendations are based on ideal machining conditions. Adjustments may need to be made
according to your set-up. The recommendations for speeds, feeds and other parameters presented
in this chart are nominal recommendations and should be considered only as good starting points.

All recommendations are based on ideal machining conditions. Adjustments may need to be made
according to your set-up. The recommendations for speeds, feeds and other parameters presented
in this chart are nominal recommendations and should be considered only as good starting points.
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CUTTING DATA

CUTTING DATA

120320 (4 Flute Taper, 25° Helix, Rib Processing) iy 130320 (4 Flute Taper, 25° Helix, Rib Processing, Ball Nose) it
VDI Size (mm) VDI Size (mm)
MATERIAL HRc MATERIAL HRc
GROUP 1.0 1.2 1.5 2.0 GROUP 1.0 1.2 1.5 2.0
a, (mm) 0.03 0.037 0.045 0.06 a, (mm) 0.03 0.037 0.045 0.06
Ve (M/min) 65 60 60 65 Ve (m/min) 65 60 60 65
<30 n 20000 16000 13000 10000 <30 n 20000 16000 13000 10000
f. 0.009 0.011 0.013 0.018 f, 0.009 0.011 0.013 0.018
f (mm/min) 700 700 700 700 f (mm/min) 700 700 700 700
a, (mm) 0.025 0.032 0.04 0.05 a, (mm) 0.025 0.032 0.04 0.05
Ve (M/min) 45 50 45 50 Ve (m/min) 45 50 45 50
30-45 n 15000 13000 10000 8000 30-45 n 15000 13000 10000 8000
f2 0.008 0.01 0.013 0.016 fz 0.008 0.01 0.013 0.016
f (mm/min) 500 500 500 500 f (mm/min) 500 500 500 500
a, (mm) 0.03 0.037 0.045 0.06 a, (mm) 0.03 0.037 0.045 0.06
Ve (m/min) 65 60 60 65 Ve (m/min) 65 60 60 65
n 20000 16000 13000 10000 n 20000 16000 13000 10000
fz 0.009 0.011 0.013 0.018 f. 0.009 0.011 0.013 0.018
f (mm/min) 700 700 700 700 f (mm/min) 700 700 700 700
a, (mm) 0.015 0.018 0.022 0.03 a, (mm) 0.015 0.018 0.022 0.03
Ve (m/min) 30 30 30 30 Ve (m/min) 30 30 30 30
45-55 n 10000 8000 6500 5000 45-55 n 10000 8000 6500 5000
fz 0.008 0.009 0.012 0.015 f. 0.008 0.009 0.012 0.015
f (mm/min) 300 300 300 300 f (mm/min) 300 300 300 300
ap J‘T: JF

» The data shown is based on medial length tools. Please adust machining conditions according to length. p The data shown is based on medial length tools. Please adust machining conditions according to length.

V. - cutting speed (m/min) To calculate RPM from cutting speed: n = Ve * 1000 Ve - cutting speed (m/min) To calculate RPM from cutting speed: n = Y. * 1000
n - RPM (rev/min) m*@ n - RPM (rev/min) m*Q
fz - feed rate (mm/tooth) fz - feed rate (mm/tooth)

f - feed rate (mm/rev) f - feed rate (mm/rev)

z - No. of teeth To calculate cutting speed from RPM: v_=_N*T*9 z - No. of teeth To calculate cutting speed from RPM: v_=_N*T*9
a, - axial depth of cut 1000 a, - axial depth of cut 1000

a, - radial depth of cut

All recommendations are based on ideal machining conditions. Adjustments may need to be made
according to your set-up. The recommendations for speeds, feeds and other parameters presented
in this chart are nominal recommendations and should be considered only as good starting points.

a, - radial depth of cut

All recommendations are based on ideal machining conditions. Adjustments may need to be made
according to your set-up. The recommendations for speeds, feeds and other parameters presented
in this chart are nominal recommendations and should be considered only as good starting points.
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ESE I N e steels up to HRc55

UROPA Designed for high speed
ETOOL "lsnn @MM cutting of pre-hardened
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STANDARD LENGTH

STANDARD LENGTH

UROPA
ooL

e & O =

ZEFP2 FHA30° 6535HA

Series No. 116365

o & O =

ZEFP2 FHA30° 6535HA

Series No. 116365

P cutting conditions : p.172-175 DMM ( (>m :‘: bC
| OAL \—‘ APMX
New coating and new geometry give outstanding cutting I |
ability and wear resistance.
Excellent performance in pre-hardened steels and alloy
steels <HRc55.
Sharp edge geometry at end tooth increases cutting
performance.
SHANK
EUROPA CODE DIAMETER DIAMETER LENGTH OF CUT OVERALL LENGTH
ORDCODE DC DMM APMX OAL
1163650020 0.2 4 0.4 40
1163650030 0.3 4 0.6 40
1163650040 0.4 4 0.8 40
1163650050 0.5 4 1.0 40
1163650060 0.6 4 1.2 40
1163650070 0.7 4 1.4 40
1163650080 0.8 4 1.6 40
1163650090 0.9 4 1.8 40
1163650100 1.0 6 25 50
1163650120 1.2 6 3.0 50
1163650150 1.5 6 4.0 50
1163650200 2.0 6 6.0 50
1163650250 25 6 7.0 50
1163650300 3.0 6 8.0 50
1163650350 3.5 6 10.0 50
1163650400 4.0 6 10.0 50
1163650450 4.5 6 14.0 50
1163650500 5.0 6 15.0 60
1163650600 6.0 6 15.0 60
e — Mill Dia. Shank Dia.
Tolerance Tolerance
DC(mm) TCDC(mm) TCDMM
up to 6.0 0.00/-0.012
h6
above 6.0 | 0.00/-0.015
1ISO M
VDI 1-5 6-9 10-11 | 12,13 14 15-16 | 17-20 | 21-25 | 26-28 | 29.1 29.2 30 31-35 | 36-37 | 38-39
EMG 11-12 | 13-14 15 21-22 23 31-32 | 33-34 | 71-74 | 61-64 | 81-82 83 84 51-53 | 41-43 16
o o
Excellent | Good - ® L4 o o o [ J

DMM I l_DC » cutting conditions : p.172-175
| APMX
OAL ] New coating and new geometry give outstanding cutting
ability and wear resistance.
Excellent performance in pre-hardened steels and alloy
steels <HRc55.
Sharp edge geometry at end tooth increases cutting
performance.
SHANK
EUROPA CODE DIAMETER DIAMETER LENGTH OF CUT OVERALL LENGTH
ORDCODE DC APMX OAL
DMM
1163650650 6.5 8 18.0 60
1163650700 7.0 8 20.0 60
1163650800 8.0 8 20.0 70
1163650850 8.5 10 22.0 70
1163650900 9.0 10 22.0 70
1163650950 9.5 10 24.0 70
1163651000 10.0 10 25.0 75
1163651050 10.5 12 26.0 75
1163651100 11.0 12 30.0 75
1163651200 12.0 12 30.0 80
1163651300 13.0 12 35.0 100
1163651400 14.0 14 35.0 100
1163651401 14.0 16 35.0 100
1163651500 15.0 16 38.0 100
1163651600 16.0 16 40.0 100
1163652000 20.0 20 45.0 100
. Mill Dia. Shank Dia.
Mél DI Tollerarlfce Tola:ranclz
DC(mm) | tcpcmm) | TCDMM
up to 6.0 0.00/-0.012
h6
above 6.0 0.00/-0.015
ISO M
VDI 1-5 6-9 10-11 | 12,13 14 15-16 | 17-20 | 21-25 | 26-28 | 29.1 29.2 30 31-35 | 36-37 | 38-39
EMG 1-12 | 13-14 15 21-22 23 31-32 | 33-34 | 71-74 | 61-64 | 81-82 83 84 51-53 | 41-43 16
[ ) (o]
Excellent | Good g L4 L o o o [ ]
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LONG LENGTH LONG LENGTH Koo

MG % — MG %
HM DIN * * HM DIN
ZEFP 2 FHA 30° 6535HA

ZEFP2 FHA30° 6535HA

Series No. 118365 - ~ Series No. 118365
» cutting conditions : p.176 DMM I l_DC DMM I l_DC p cutting conditions : p.176
| APMX | APMX
New coating and new geometry give outstanding cutting OAL A OAL A New coating and new geometry give outstanding cutting
ability and wear resistance. ability and wear resistance.
Excellent performance in pre-hardened steels and alloy Excellent performance in pre-hardened steels and alloy
steels <HRc55. steels <HRc55.
SHANK SHANK
EUROPA CODE DIAMETER DIAMETER LENGTH OF CUT OVERALL LENGTH EUROPA CODE DIAMETER DIAMETER LENGTH OF CUT OVERALL LENGTH
ORDCODE DC APMX OAL ORDCODE DC APMX OAL
DMM DMM
1183650100 1.0 6 3.0 60 1183650400 4.0 6 12.0 70
1183650101 1.0 6 4.0 60 1183650401 4.0 6 16.0 70
1183650102 1.0 6 6.0 60 1183650402 4.0 6 20.0 70
1183650103 1.0 6 8.0 60 1183650403 4.0 6 26.0 70
1183650104 1.0 6 10.0 60 1183650404 4.0 6 30.0 70
1183650150 1.5 6 6.0 60 1183650500 5.0 6 20.0 70
1183650151 1.5 6 8.0 60 1183650501 5.0 6 25.0 70
1183650152 1.5 6 10.0 60 1183650502 5.0 6 30.0 80
1183650153 1.5 6 12.0 60 1183650503 5.0 6 40.0 100
1183650154 1.5 6 16.0 60 1183650600 6.0 6 15.0 60
1183650200 2.0 6 8.0 60 1183650601 6.0 6 15.0 80
1183650201 2.0 6 10.0 60 1183650602 6.0 6 20.0 70
1183650202 2.0 6 12.0 60 1183650603 6.0 6 20.0 90
1183650203 2.0 6 16.0 60 1183650604 6.0 6 25.0 75
1183650250 2.5 6 16.0 60 1183650605 6.0 6 30.0 80
1183650300 3.0 6 10.0 70 1183650606 6.0 6 30.0 100
1183650301 3.0 6 12.0 70 1183650607 6.0 6 30.0 150
1183650302 3.0 6 16.0 70 1183650608 6.0 6 35.0 90
1183650303 3.0 6 20.0 70 1183650609 6.0 6 40.0 90
1183650304 3.0 6 26.0 70 1183650610 6.0 6 45.0 150
Mill Dia. Shank Dia. Mill Dia. Shank Dia.
Tolerance Tolerance Tolerance Tolerance
TCDC(mm) TCDMM TCDC(mm) TCDMM
0.00/-0.03 h6 0.00/-0.03 hé
1ISO M ISO M
VDI 1-5 6-9 10-11 | 12,13 14 15-16 | 17-20 | 21-25 | 26-28 | 29.1 29.2 30 31-35 | 36-37 | 38-39 VDI 1-5 6-9 10-11 | 12,13 14 15-16 | 17-20 | 21-25 | 26-28 | 29.1 29.2 30 31-35 | 36-37 | 38-39
EMG 11-12 | 13-14 15 21-22 23 31-32 | 33-34 | 71-74 | 61-64 | 81-82 83 84 51-53 | 41-43 16 EMG 11-12 | 13-14 15 21-22 23 31-32 | 33-34 | 71-74 | 61-64 | 81-82 83 84 51-53 | 41-43 16
[ ) o [ o
Excellent | Good > > > ° ° ® Excellent | Good [ ] ([ ] [ ] o o °
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LONG LENGTH STANDARD LENGTH CORNER RADIUS @i

"= e & Y U
HM DIN I (I Y HM oiN
ZEFP 2 RE FHA30° 6535HA

ZEFP2 FHA30° 6535HA

Series No. 118365 - RE Series No. 108365
» cutting conditions : p.176 DMM I NI_DC DMM Ir &IDC p cutting conditions : p.166
| APMX | APMX
New coating and new geometry give outstanding cutting OAL A | OAL ] New coating and new geometry give outstanding cutting
ability and wear resistance. ’ ability and wear resistance.
Excellent performance in pre-hardened steels and alloy Excellent performance in pre-hardened steels and alloy
steels <HRc55. steels <HRc55.
EUROPA CODE DIAMETER DI?JI-\'/I?EIEII'IER LENGTH OF CUT OVERALL LENGTH EUROPA CODE DIAMETER ?R?ARD’I\‘lIJEg DI?J:/I?EIEI{IER LENGTH OF CUT OVERALL LENGTH
ORDCODE DC APMX OAL ORDCODE DC APMX OAL
DMM RE DMM
1183650800 8.0 8 25.0 80 1083650200 2.0 0.5 6 6.0 50
1183650801 8.0 8 30.0 80 1083650300 3.0 0.5 6 8.0 60
1183650802 8.0 8 35.0 90 1083650400 4.0 0.5 6 10.0 70
1183650803 8.0 8 40.0 90 1083650500 5.0 0.5 6 13.0 90
1183650804 8.0 8 40.0 120 1083650600 6.0 0.5 6 15.0 60
1183650805 8.0 8 45.0 100 1083650601 6.0 1.0 6 15.0 60
1183650806 8.0 8 50.0 100 1083650800 8.0 0.5 8 20.0 70
1183651000 10.0 10 30.0 80 1083650801 8.0 1.0 8 20.0 70
1183651001 10.0 10 30.0 100 1083650802 8.0 2.0 8 20.0 100
1183651002 10.0 10 35.0 90 1083651000 10.0 0.5 10 25.0 100
1183651003 10.0 10 40.0 90 1083651001 10.0 1.0 10 25.0 100
1183651004 10.0 10 40.0 120 1083651002 10.0 2.0 10 250 100
1183651005 10.0 10 45.0 100 1083651200 12.0 0.5 12 30.0 110
1183651006 10.0 10 50.0 100 1083651201 12.0 1.0 12 30.0 110
1183651007 10.0 10 60.0 110 1083651202 12.0 2.0 12 30.0 110
1183651200 12.0 12 35.0 90 1083651601 16.0 1.0 16 32.0 150
1183651201 12.0 12 40.0 100 1083651602 16.0 2.0 16 32.0 150
1183651202 12.0 12 45.0 130 T Mill Dia. Radius Tolerance (mm) Shank Dia.
i Tolerance Tolerance
1183651203 12.0 12 50.0 100 DC(mm) TCDC(mm) RETOLL RETOLU TCDMM
1183651204 12.0 12 55.0 110 up to 6.0 0.00/-0.012 -0.010 +0.010
h6
1183651205 12.0 12 60.0 110 above 6.0 | 0.00/-0.015 -0.015 +0.015
Mill Dia. Shank Dia.
Tolerance Tolerance
TCDC(mm) TCDMM
0.00/-0.03 h6
1ISO M ISO M
VDI 1-5 6-9 10-11 | 12,13 14 15-16 | 17-20 | 21-25 | 26-28 | 29.1 29.2 30 31-35 | 36-37 | 38-39 VDI 1-5 6-9 10-11 | 12,13 14 15-16 | 17-20 | 21-25 | 26-28 | 29.1 29.2 30 31-35 | 36-37 | 38-39
EMG 11-12 | 13-14 15 21-22 23 31-32 | 33-34 | 71-74 | 61-64 | 81-82 83 84 51-53 | 41-43 16 EMG 11-12 | 13-14 15 21-22 23 31-32 | 33-34 | 71-74 | 61-64 | 81-82 83 84 51-53 | 41-43 16
[ ) o [ o
Excellent | Good > > > ° ° ® Excellent | Good [ ] ([ ] [ ] o o °
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EXTENDED NECK

EXTENDED NECK

UROPA
ooL

ve &b 7> 0

ZEFP2 FHA30° 6535HA NECK

Series No. 120365

» cutting conditions : p.178-179

New coating and new geometry give outstanding cutting
ability and wear resistance.

Excellent performance in pre-hardened steels and alloy
steels <HRc55.

Sizes under 1.0mm have double neck for increased
rigidity.

[ ——

DMM I

OAL

D:‘:’Lﬁ# DC
LU < APMX

EUROPA CODE DAVETER | ppyeren | EMGTOFCUT | SRS | ey
DMM LU OAL
1203650040 0.4 4 0.6 2.0 40
1203650041 0.4 4 0.6 3.0 40
1203650042 0.4 4 0.6 4.0 40
1203650043 0.4 4 0.6 5.0 40
1203650050 0.5 4 0.7 2.0 45
1203650051 0.5 4 0.7 4.0 45
1203650052 0.5 4 0.7 6.0 45
1203650060 0.6 4 0.9 2.0 45
1203650061 0.6 4 0.9 4.0 45
1203650062 0.6 4 0.9 6.0 45
1203650080 0.8 4 1.2 4.0 45
1203650081 0.8 4 1.2 6.0 45
1203650100 1.0 4 1.5 4.0 50
1203650101 1.0 4 1.5 6.0 50
1203650102 1.0 4 1.5 8.0 50
1203650103 1.0 4 1.5 10.0 50
1203650104 1.0 4 1.5 12.0 50
1203650105 1.0 4 1.5 16.0 50
1203650106 1.0 4 1.5 20.0 50
1203650120 1.2 4 1.8 6.0 50
1203650121 1.2 4 1.8 8.0 50
1203650140 1.4 4 21 6.0 50
1203650141 14 4 21 8.0 50
1203650150 1.5 4 23 6.0 50
1203650151 1.5 4 2.3 8.0 50
1203650152 1.5 4 2.3 10.0 50
1203650153 1.5 4 2.3 12.0 50
1203650154 1.5 4 2.3 16.0 50
1203650155 1.5 4 2.3 20.0 50
wioe | pmDe [ Soe
DE(mm) | tcpc(mm) | TCOMM
up to 86.0 0.00/-0.012
above 6.0 | 0.00/-0.015 "
1ISO M
VDI 1-5 | 69 | 10-11 | 12,13| 14 | 15-16 | 17-20 | 21-25 | 26-28 | 29.1 | 29.2 | 30 | 31-35 | 36-37 | 38-39
EMG 11-12 | 13-14 | 15 | 21-22 | 23 | 31-32 | 33-34 | 71-74 | 61-64 | 81-82 | 83 84 | 51-53 | 41-43 | 16
Exc;Ient ng i > > © © ® b

[ ——

DMM j

D:l:ﬁ%t D
LU < APMX

o P O =

ZEFP2 FHA30° 6535HA NECK

Series No. 120365

» cutting conditions : p.178-179
New coating and new geometry give outstanding cutting

OAL ability and wear resistance.
Excellent performance in pre-hardened steels and alloy
steels <HRc55.
Sizes under 1.0mm have double neck for increased
rigidity.
EUROPA CODE DAVETER | paeren | LENGHOPOUT | SR (iGmy
DMM LU OAL
1203650180 1.8 4 2.7 8.0 50
1203650181 1.8 4 2.7 10.0 50
1203650182 1.8 4 2.7 12.0 50
1203650200 2.0 4 3.0 6.0 50
1203650201 2.0 4 3.0 8.0 50
1203650202 2.0 4 3.0 10.0 50
1203650203 2.0 4 3.0 12.0 50
1203650204 2.0 4 3.0 14.0 50
1203650205 2.0 4 3.0 16.0 50
1203650206 2.0 4 3.0 20.0 50
1203650250 2.5 4 4.0 8.0 50
1203650251 2.5 4 4.0 12.0 50
1203650252 2.5 4 4.0 16.0 50
1203650253 2.5 4 4.0 20.0 50
1203650300 3.0 6 4.5 12.0 60
1203650301 3.0 6 4.5 14.0 60
1203650302 3.0 6 4.5 16.0 60
1203650303 3.0 6 4.5 18.0 60
1203650304 3.0 6 4.5 20.0 60
1203650400 4.0 6 6.0 16.0 60
1203650401 4.0 6 6.0 20.0 60
1203650402 4.0 6 6.0 30.0 70
1203650403 5.0 6 8.0 20.0 60
1203650500 5.0 6 8.0 30.0 70
1203650501 5.0 6 8.0 35.0 75
1203650502 5.0 6 8.0 40.0 80
1203650503 5.0 6 8.0 50.0 90
1203650600 6.0 6 9.0 20.0 60
1203650601 6.0 6 9.0 30.0 70
wioa | DR [ SR
DC(mm) | tcpc(mm) | TCDMM
up to 86.0 0.00/-0.012
above 6.0 | 0.00/-0.015 "
ISO M
VDI 1-5 6-9 10-11 | 12,13 14 15-16 | 17-20 | 21-25 | 26-28 | 29.1 29.2 30 31-35 | 36-37 | 38-39
EMG 11-12 | 13-14 15 21-22 23 31-32 | 33-34 | 71-74 | 61-64 | 81-82 83 84 51-53 | 41-43 16
Exc;Ient ng — - = o o © -
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EXTENDED NECK CORNER RADIUS Koo EXTENDED NECK CORNER RADIUS Koo

e J O = e 707 =
iy DIN * * HM DIN
ZEFP 2 RE FHA30° 6535HA NECK ZEFP 2 RE FHA 30° 6535HA NECK

Series No. 110365 RE RE Series No. 110365
» cutting conditions : p.168-169 DMM Dgﬁj bC DMMT EDEI bC » cutting conditions : p.168-169
New coating and new geometry give outstanding cutting OAL LU [~ APMX OAL LU [ APMX New coating and new geometry give outstanding cutting
ability and wear resistance. ability and wear resistance.
Excellent performance in pre-hardened steels and alloy Excellent performance in pre-hardened steels and alloy
steels <HRc55. steels <HRc55.
EUROPACODE | DIAMETER | Gols | DAMETER | OfCUT | LENGTH | LeNom EUROPACODE | DIAMETER | oS | DAMETER | OFGUT | LENTH | tenom
RE DMM APMX LU OAL RE DMM APMX LU OAL
1103650020 0.2 0.02 4 0.3 1.0 40 1103650084 0.8 0.1 4 1.2 4.0 45
1103650021 0.2 0.05 4 0.3 1.0 40 1103650085 0.8 0.1 4 1.2 6.0 45
1103650030 0.3 0.02 4 0.5 1.0 40 1103650086 0.8 0.1 4 1.2 8.0 45
1103650031 0.3 0.02 4 0.5 2.0 40 1103650087 0.8 0.2 4 1.2 4.0 45
1103650032 0.3 0.05 4 0.5 1.0 40 1103650088 0.8 0.2 4 1.2 6.0 45
1103650033 0.3 0.05 4 0.5 2.0 40 1103650089 0.8 0.2 4 1.2 8.0 45
1103650040 0.4 0.05 4 0.6 1.0 40 1103650100 1.0 0.05 4 1.5 3.0 50
1103650041 0.4 0.05 4 0.6 2.0 40 1103650101 1.0 0.05 4 1.5 4.0 50
1103650042 0.4 0.05 4 0.6 2.5 40 1103650102 1.0 0.05 4 1.5 6.0 50
1103650043 0.4 0.1 4 0.6 1.0 40 1103650103 1.0 0.1 4 1.5 3.0 50
1103650044 0.4 0.1 4 0.6 2.0 40 1103650104 1.0 0.1 4 1.5 4.0 50
1103650050 0.5 0.05 4 0.7 1.0 45 1103650105 1.0 0.1 4 1.5 6.0 50
1103650051 0.5 0.05 4 0.7 2.0 45 1103650106 1.0 0.1 4 1.5 8.0 50
1103650052 0.5 0.05 4 0.7 4.0 45 1103650107 1.0 0.2 4 1.5 4.0 50
1103650053 0.5 0.1 4 0.7 2.0 45 1103650108 1.0 0.2 4 1.5 6.0 50
1103650054 0.5 0.1 4 0.7 3.0 45 1103650109 1.0 0.2 4 1.5 8.0 50
1103650060 0.6 0.05 4 0.9 3.0 45 1103650110 1.0 0.2 4 1.5 10.0 50
1103650061 0.6 0.05 4 0.9 6.0 45 1103650111 1.0 0.3 4 1.5 4.0 50
1103650062 0.6 0.1 4 0.9 2.0 45 1103650112 1.0 0.3 4 1.5 6.0 50
1103650063 0.6 0.1 4 0.9 4.0 45 1103650113 1.0 0.3 4 1.5 8.0 50
1103650064 0.6 0.1 4 0.9 6.0 45 1103650114 1.0 0.3 4 1.5 10.0 50
1103650065 0.6 0.2 4 0.9 2.0 45 1103650120 1.2 0.05 4 1.8 4.0 50
1103650066 0.6 0.2 4 0.9 4.0 45 1103650121 1.2 0.05 4 1.8 6.0 50
1103650067 0.6 0.2 4 0.9 6.0 45 1103650122 1.2 0.05 4 1.8 8.0 50
1103650080 0.8 0.05 4 1.2 2.0 45 1103650123 1.2 0.1 4 1.8 4.0 50
1103650081 0.8 0.05 4 1.2 4.0 45 1103650124 1.2 0.1 4 1.8 6.0 50
1103650082 0.8 0.05 4 1.2 6.0 45 1103650125 1.2 0.1 4 1.8 8.0 50
1103650083 0.8 0.1 4 1.2 2.0 45 1103650126 1.2 0.2 4 1.8 4.0 50
Mill Dia. Mill Dia. Radius Tolerance (mm) Shank Dia. Mill Dia. Mill Dia. Radius Tolerance (mm) Shank Dia.
DC(mm) Tg’sg(";;) RETOLL RETOLU e DC(mm) Tz’gg(”nifn) RETOLL RETOLU o
up to 86.0 0.00/-0.012 -0.010 +0.010 up to 86.0 0.00/-0.012 -0.010 +0.010
above 6.0 | 0.00/-0.015 -0.015 +0.015 " above 6.0 | 0.00/-0.015 -0.015 +0.015 "
1ISO M ISO M
VDI 1-5 6-9 10-11 | 12,13 14 15-16 | 17-20 | 21-25 | 26-28 | 29.1 29.2 30 31-35 | 36-37 | 38-39 VDI 1-5 6-9 10-11 | 12,13 14 15-16 | 17-20 | 21-25 | 26-28 | 29.1 29.2 30 31-35 | 36-37 | 38-39
EMG 11-12 | 13-14 15 21-22 23 31-32 | 33-34 | 71-74 | 61-64 | 81-82 83 84 51-53 | 41-43 16 EMG 11-12 | 13-14 15 21-22 23 31-32 | 33-34 | 71-74 | 61-64 | 81-82 83 84 51-53 | 41-43 16
Exc;Ient ng o o i ® ® o Exc;Ient ng b i i ® 2 i
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EXTENDED NECK CORNER RADIUS Koo EXTENDED NECK CORNER RADIUS Koo

e J O = e 707 =
iy DIN * * HM DIN
ZEFP 2 RE FHA30° 6535HA NECK ZEFP 2 RE FHA 30° 6535HA NECK

Series No. 110365 RE RE Series No. 110365
» cutting conditions : p.168-169 DMM szj bC DMM Dgﬁj bC » cutting conditions : p.168-169
New coating and new geometry give outstanding cutting OAL LU [ APMX OAL LU [ APMX New coating and new geometry give outstanding cutting
ability and wear resistance. ability and wear resistance.
Excellent performance in pre-hardened steels and alloy Excellent performance in pre-hardened steels and alloy
steels <HRc55. steels <HRc55.
EUROPACODE | DIAMETER | Gols | DAMETER | OfCUT | LENGTH | LeNom EUROPACODE | DIAMETER | oS | DAMETER | OFGUT | LENTH | tenom
RE DMM APMX LU OAL RE DMM APMX LU OAL
1103650127 1.2 0.2 4 1.8 6.0 50 1103650210 2.0 0.3 4 3.0 10.0 50
1103650128 1.2 0.2 4 1.8 8.0 50 1103650211 2.0 0.3 4 3.0 12.0 50
1103650129 1.2 0.3 4 1.8 4.0 50 1103650212 2.0 0.5 4 3.0 6.0 50
1103650130 1.2 0.3 4 1.8 6.0 50 1103650213 2.0 0.5 4 3.0 8.0 50
1103650131 1.2 0.3 4 1.8 8.0 50 1103650214 2.0 0.5 4 3.0 10.0 50
1103650150 1.5 0.05 4 2.3 4.0 50 1103650215 2.0 0.5 4 3.0 12.0 50
1103650151 1.5 0.05 4 2.3 6.0 50 1103650300 3.0 0.1 6 4.5 10.0 50
1103650152 1.5 0.05 4 2.3 8.0 50 1103650301 3.0 0.1 6 4.5 12.0 50
1103650153 1.5 0.1 4 2.3 6.0 50 1103650302 3.0 0.2 6 4.5 8.0 50
1103650154 1.5 0.1 4 23 8.0 50 1103650303 3.0 0.2 6 4.5 10.0 50
1103650155 1.5 0.2 4 2.3 4.0 50 1103650304 3.0 0.2 6 4.5 12.0 50
1103650156 1.5 0.2 4 23 6.0 50 1103650305 3.0 0.2 6 4.5 16.0 60
1103650157 1.5 0.2 4 23 8.0 50 1103650306 3.0 0.2 6 4.5 20.0 60
1103650158 1.5 0.2 4 23 10.0 50 1103650307 3.0 0.3 6 4.5 8.0 50
1103650159 1.5 0.3 4 23 4.0 50 1103650308 3.0 0.3 6 4.5 10.0 50
1103650160 1.5 0.3 4 23 6.0 50 1103650309 3.0 0.3 6 4.5 12.0 50
1103650161 1.5 0.3 4 23 8.0 50 1103650310 3.0 0.3 6 4.5 16.0 60
1103650162 1.5 0.3 4 23 10.0 50 1103650311 3.0 0.3 6 4.5 20.0 60
1103650200 2.0 0.1 4 3.0 6.0 50 1103650312 3.0 0.5 6 4.5 8.0 50
1103650201 2.0 0.1 4 3.0 8.0 50 1103650313 3.0 0.5 6 4.5 10.0 50
1103650202 2.0 0.1 4 3.0 10.0 50 1103650314 3.0 0.5 6 4.5 12.0 50
1103650203 2.0 0.1 4 3.0 12.0 50 1103650315 3.0 0.5 6 4.5 16.0 60
1103650204 2.0 0.2 4 3.0 6.0 50 1103650316 3.0 0.5 6 4.5 20.0 60
1103650205 2.0 0.2 4 3.0 8.0 50 1103650317 3.0 1.0 6 4.5 8.0 50
1103650206 2.0 0.2 4 3.0 10.0 50 1103650318 3.0 1.0 6 4.5 10.0 50
1103650207 2.0 0.2 4 3.0 12.0 50 1103650319 3.0 1.0 6 4.5 12.0 50
1103650208 2.0 0.3 4 3.0 6.0 50 1103650320 3.0 1.0 6 4.5 16.0 60
1103650209 2.0 0.3 4 3.0 8.0 50 1103650321 3.0 1.0 6 4.5 20.0 60
Mill Dia. Mill Dia. Radius Tolerance (mm) Shank Dia. Mill Dia. Mill Dia. Radius Tolerance (mm) Shank Dia.
DC(mm) Tg’sg(";;) RETOLL RETOLU e DC(mm) Tz’gg(”nifn) RETOLL RETOLU o
up to 86.0 0.00/-0.012 -0.010 +0.010 up to 86.0 0.00/-0.012 -0.010 +0.010
above 6.0 | 0.00/-0.015 -0.015 +0.015 " above 6.0 | 0.00/-0.015 -0.015 +0.015 "
1ISO M ISO M
VDI 1-5 6-9 10-11 | 12,13 14 15-16 | 17-20 | 21-25 | 26-28 | 29.1 29.2 30 31-35 | 36-37 | 38-39 VDI 1-5 6-9 10-11 | 12,13 14 15-16 | 17-20 | 21-25 | 26-28 | 29.1 29.2 30 31-35 | 36-37 | 38-39
EMG 11-12 | 13-14 15 21-22 23 31-32 | 33-34 | 71-74 | 61-64 | 81-82 83 84 51-53 | 41-43 16 EMG 11-12 | 13-14 15 21-22 23 31-32 | 33-34 | 71-74 | 61-64 | 81-82 83 84 51-53 | 41-43 16
Exc;Ient ng o o i ® ® o Exc;Ient ng b i i ® 2 i
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EXTENDED NECK CORNER RADIUS Koo STANDARD LENGTH 45° HELIX Koo

o A4 v — ve = O o
HM L ee— * M
ZEFP 2 RE FHA30° 6535HA NECK ZEFP6 FHA45° 6535HA

Series No. 110365 RE Series No. 106365
DC

> cutting conditions : p.168-169 DMM 1 ‘ [ gj bC DMM [ w[ p cutting conditions : p.177

New coating and new geometry give outstanding cutting OAL ‘ LU [ APMX | OAL l'—‘ New coating and new geometry give outstanding cutting

ability and wear resistance. ! ability and wear resistance.

Excellent performance in pre-hardened steels and alloy Excellent performance in pre-hardened steels and alloy

steels <HRc55. steels <HRc55.

45° helix for improved surface finish.

EUROPACODE | DIAMETER | Golis | DAMETER | ORQUT | LENGTH | LeNom EUROPA CODE DIAWETER DAMETER | LENGTHOPCUT | OVERALLLENGTH
RE DMM APMX LU OAL DMM
1103650400 4.0 0.1 6 6.0 10.0 50 1063650600 6.0 6 15.0 60
1103650401 4.0 0.1 6 6.0 12.0 50 1063650800 8.0 8 20.0 70
1103650402 4.0 0.1 6 6.0 16.0 60 1063651000 10.0 10 250 75
1103650403 4.0 0.2 6 6.0 10.0 50 1063651200 12.0 12 30.0 80
1103650404 4.0 0.2 6 6.0 12.0 50 1063651600 16.0 16 40.0 100
1103650405 4.0 0.2 6 6.0 16.0 60 1063652000 20.0 20 45.0 100
1103650406 4.0 0.2 6 6.0 20.0 60 Mill Dia. Shank Dia.
1103650407 4.0 0.2 6 6.0 26.0 65 Tt | e
1103650408 4.0 0.3 6 6.0 12.0 50 0.00/-0.03 h6
1103650409 4.0 0.3 6 6.0 16.0 60
1103650410 4.0 0.3 6 6.0 20.0 60
1103650411 4.0 0.3 6 6.0 26.0 65
1103650412 4.0 0.5 6 6.0 10.0 50
1103650413 4.0 0.5 6 6.0 12.0 50
1103650414 4.0 0.5 6 6.0 16.0 60
1103650415 4.0 0.5 6 6.0 20.0 60
1103650416 4.0 0.5 6 6.0 26.0 65
1103650417 4.0 1.0 6 6.0 10.0 50
1103650418 4.0 1.0 6 6.0 16.0 60
1103650419 4.0 1.0 6 6.0 20.0 60
1103650600 6.0 0.5 6 9.0 20.0 60
1103650601 6.0 1.0 6 9.0 20.0 60
1103650800 8.0 0.5 8 12.0 25.0 70
1103650801 8.0 1.0 8 12.0 25.0 70
1103651000 10.0 0.5 10 15.0 30.0 75
1103651001 10.0 1.0 10 15.0 30.0 75
S Mill Dia. Radius Tolerance (mm) Shank Dia.
BC(mm) Tobo(mm) | RETOLL | RETOLU Toom
up to 86.0 0.00/-0.012 -0.010 +0.010
above 6.0 | 0.00/-0.015 -0.015 +0.015 "
1ISO M ISO M
VDI 1-5 6-9 10-11 | 12,13 14 15-16 | 17-20 | 21-25 | 26-28 | 29.1 29.2 30 31-35 | 36-37 | 38-39 VDI 1-5 6-9 10-11 | 12,13 14 15-16 | 17-20 | 21-25 | 26-28 | 29.1 29.2 30 31-35 | 36-37 | 38-39
EMG 11-12 | 13-14 15 21-22 23 31-32 | 33-34 | 71-74 | 61-64 | 81-82 83 84 51-53 | 41-43 16 EMG 11-12 | 13-14 15 21-22 23 31-32 | 33-34 | 71-74 | 61-64 | 81-82 83 84 51-53 | 41-43 16
Exc;Ient ng o o i ® ® o Exc;Ient ng b i i ® 2 i
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STANDARD LENGTH BALL NOSE Koo STANDARD LENGTH BALL NOSE Koo

'\|-/|I|\G/| %! ' - J — l\|_/||'\(/-|} %ﬂ
ZEFP2 FHA30° 6535HA ZEFP2 FHA30° 6535HA
Series No. 100365 e e Series No. 100365
> cutting conditions : p.162-163 DMM | (] é\@:[ DC DMM [ S I DC » cutting conditions : p.162-163
Ngvy coating and new geometry give outstanding cutting | OAL | APMX | OAL | APMX Ngvy coating and new geometry give outstanding cutting
ability and wear resistance. | | ability and wear resistance.
Excellent performance in pre-hardened steels and alloy Excellent performance in pre-hardened steels and alloy
steels <HRc55. steels <HRc55.
EUROPA CODE DIAMETER RADIUS DISA|I-\|/I?ENI'IER LENGTH OF CUT (I).\I;EZAI'II_-IL EUROPA CODE DIAMETER RADIUS DbSRFh;'GENF'éR LENGTH OF CUT ?_\éﬁg/:\l'hl_
ORDCODE DC RE DMM APMX OAL ORDCODE DC RE DMM APMX OAL
1003650010 0.1 0.05 4 0.2 40 1003650800 8.0 4.0 8 12.0 50
1003650020 0.2 0.1 4 0.4 40 1003650801 8.0 4.0 8 12.0 90
1003650030 0.3 0.15 4 0.6 40 1003650802 8.0 4.0 8 14.0 100
1003650040 0.4 0.2 4 0.8 40 1003650803 8.0 4.0 8 14.0 150
1003650050 0.5 0.25 4 1.0 40 1003651000 10.0 5.0 10 15.0 60
1003650060 0.6 0.3 4 1.2 40 1003651001 10.0 5.0 10 15.0 90
1003650080 0.8 0.4 4 1.6 40 1003651002 10.0 5.0 10 18.0 100
1003650100 1.0 0.5 6 2.5 50 1003651003 10.0 5.0 10 18.0 130
1003650150 1.5 0.75 6 4.0 50 1003651004 10.0 5.0 10 18.0 150
1003650200 2.0 1.0 6 5.0 50 1003651005 10.0 5.0 10 18.0 180
1003650250 2.5 1.25 6 6.0 60 1003651200 12.0 6.0 12 18.0 80
1003650300 3.0 1.5 6 4.5 40 1003651201 12.0 6.0 12 18.0 100
1003650301 3.0 1.5 6 6.0 60 1003651202 12.0 6.0 12 22.0 110
1003650400 4.0 2.0 6 8.0 70 1003651203 12.0 6.0 12 22.0 200
1003650401 4.0 2.0 6 8.0 100 1003651600 16.0 8.0 16 30.0 150
1003650500 5.0 2.5 6 7.5 60 1003652000 20.0 10.0 20 38.0 150
1003650501 5.0 2.5 6 10.0 80 Mill Dia. Mill Dia. Radius Tolerance (mm) Shank Dia.
1003650600 6.0 3.0 6 9.0 50 DCmm) | ropomm | RETOLL | RETOLU o
1003650601 6.0 3.0 6 12.0 90 up to 6.0 0.00/-0.012 -0.010 +0.010
1003650602 6.0 3.0 6 12.0 130 above 6.0 | 0.00/-0.015 -0.015 +0.015 "
Mill Dia Mill Dia. Radius Tolerance (mm) Shank Dia.
DCMm) | ropom | RETOLL | RETOLU | repun
up to 86.0 0.00/-0.012 -0.010 +0.010
above 6.0 | 0.00/-0.015 -0.015 +0.015 "
1ISO M ISO M
VDI 1-5 6-9 10-11 | 12,13 14 15-16 | 17-20 | 21-25 | 26-28 | 29.1 29.2 30 31-35 | 36-37 | 38-39 VDI 1-5 6-9 10-11 | 12,13 14 15-16 | 17-20 | 21-25 | 26-28 | 29.1 29.2 30 31-35 | 36-37 | 38-39
EMG 11-12 | 13-14 15 21-22 23 31-32 | 33-34 | 71-74 | 61-64 | 81-82 83 84 51-53 | 41-43 16 EMG 11-12 | 13-14 15 21-22 23 31-32 | 33-34 | 71-74 | 61-64 | 81-82 83 84 51-53 | 41-43 16
Exc;Ient ng o o i ® ® o Exc;Ient ng b i i ® 2 i
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EXTENDED NECK BALL NOSE EXTENDED NECK BALL NOSE

MG ﬂ
HM DIN
FHA 30°

UROPA
ooL
MG __1

e HM oiN
ZEFP2 FHA30° 6535HA

L e

ZEFP 2 6535HA NECK NECK

Series No. 102365 RE RE Series No. 102365
4 4
> cutting conditions : p.164-165 DMM I :t DC DMM I ::L DC » cutting conditions : p.164-165
New coating and new geometry give outstanding cutting LU»L« APMX LU»L+ APMX New coating and new geometry give outstanding cutting
ability and wear resistance. OAL OAL ability and wear resistance.
Excellent performance in pre-hardened steels and alloy Excellent performance in pre-hardened steels and alloy
steels <HRc55. steels <HRc55.
EUROPAGODE | DIVETER | RADS | puugrer | orcUT | LENGTM | LENoTH EUROPACODE | DIVETER | RADUS | puugrer | ofcLT | LENOTH | LENoTH
DMM APMX LU OAL DMM APMX LU OAL
1023650020 0.2 0.1 4 0.2 1.0 40 1023650200 2.0 1.0 4 2.0 6.0 50
1023650030 0.3 0.15 4 0.3 1.0 40 1023650201 2.0 1.0 4 2.0 8.0 50
1023650040 0.4 0.2 4 0.4 1.0 40 1023650202 2.0 1.0 4 2.0 10.0 50
1023650050 0.5 0.25 4 0.5 2.0 45 1023650203 2.0 1.0 4 2.0 12.0 50
1023650051 0.5 0.25 4 0.5 4.0 45 1023650204 2.0 1.0 4 2.0 14.0 50
1023650052 0.5 0.25 4 0.5 6.0 45 1023650205 2.0 1.0 4 2.0 16.0 50
1023650053 0.5 0.25 4 0.5 8.0 45 1023650206 2.0 1.0 4 2.0 20.0 50
1023650060 0.6 0.3 4 0.6 2.0 45 1023650207 2.0 1.0 4 2.0 30.0 70
1023650061 0.6 0.3 4 0.6 4.0 45 1023650300 3.0 1.5 6 3.0 8.0 50
1023650062 0.6 0.3 4 0.6 6.0 45 1023650301 3.0 1.5 6 3.0 10.0 50
1023650063 0.6 0.3 4 0.6 8.0 45 1023650302 3.0 1.5 6 3.0 12.0 50
1023650080 0.8 0.4 4 0.8 2.0 45 1023650303 3.0 1.5 6 3.0 16.0 60
1023650081 0.8 0.4 4 0.8 4.0 45 1023650304 3.0 1.5 6 3.0 20.0 60
1023650082 0.8 0.4 4 0.8 6.0 45 1023650305 3.0 1.5 6 3.0 30.0 70
1023650083 0.8 0.4 4 0.8 10.0 45 1023650306 3.0 1.5 6 3.0 35.0 70
1023650100 1.0 0.5 4 1.0 3.0 50 1023650400 4.0 20 6 4.0 10.0 50
1023650101 1.0 0.5 4 1.0 4.0 50 1023650401 4.0 20 6 4.0 12.0 50
1023650102 1.0 0.5 4 1.0 5.0 50 1023650402 4.0 20 6 4.0 16.0 60
1023650103 1.0 0.5 4 1.0 6.0 50 1023650403 4.0 20 6 4.0 20.0 60
1023650104 1.0 0.5 4 1.0 8.0 50 1023650404 4.0 2.0 6 4.0 30.0 70
1023650105 1.0 05 4 1.0 10.0 50 1023650405 4.0 2.0 6 4.0 35.0 70
1023650106 1.0 05 4 1.0 12.0 50 1023650500 5.0 25 6 6.0 30.0 70
1023650107 1.0 05 4 1.0 16.0 50 1023650600 6.0 3.0 6 8.0 20.0 60
1023650108 1.0 05 4 1.0 20.0 50 1023650601 6.0 3.0 6 8.0 30.0 60
1023650120 1.2 06 4 12 8.0 50 1023650800 8.0 40 8 10.0 25.0 70
F023650100 15 0.75 4 15 6.0 50 1023651000 10.0 5.0 10 12.0 30.0 75
10203011 1.5 0.75 4 15 8.0 50 1023651001 10.0 5.0 10 18.0 30.0 100
1023650152 1.5 0.75 4 1.5 10.0 50 1023651200 12.0 6.0 12 14.0 32.0 80
LU 1.5 0.75 4 1.5 12.0 50 1023651201 12.0 6.0 12 220 32.0 100
1023650154 1.5 0.75 4 1.5 16.0 50
— Mill Dia. Radius Tolerance (mm) Shank Dia.
1023650155 1.5 0.75 4 1.5 20.0 50 [“)”g'(fr;; ) TEEE:Q(";% | Rerou RETOLU s
Mill Dia. o RadlisaTelerancellmmy Spank Dia. upto @6.0 | 0.00/-0.012 -0.010 +0.010
DC(mm) TCDC(mm) RETOLL RETOLU TCDMM above 6.0 | 0.00/-0.015 -0.015 +0.015 ne
up to 6.0 0.00/-0.012 -0.010 +0.010 "
above 6.0 | 0.00/-0.015 -0.015 +0.015
1ISO M ISO M
VDI 1-5 | 69 | 10-11 [12,13| 14 |15-16 | 17-20 | 21-25 | 26-28 | 29.1 | 29.2 | 30 | 31-35 | 36-37 | 38-39 VDI 15 | 69 | 10-11 12,13 | 14 | 15-16 | 17-20 | 21-25 | 26-28 | 29.1 | 29.2 | 30 | 31-35 | 36-37 | 38-39
EMG 11-12 | 1314 | 15 | 2122 | 23 |31-32 | 33-34 | 71-74 | 61-64 | 81-82 | 83 84 | 51-53 | 41-43 | 16 EMG 1-12 | 1314 | 15 | 2122 | 23 |31-32 | 33-34 | 71-74 | 61-64 | 81-82 | 83 84 | 51-53 | 41-43 | 16
Exc;Ient ng o o i ® ® o Exc;Ient Ggad b i i ® 2 i
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STANDARD LENGTH STANDARD LENGTH HEAVY CUT Koo

o 7 0 e U
HM a5t d * HM ast
ZEFP 4 M-HELIX 6535HA ZEFP 4 M-HELIX 6535HA

Series No. 122365 . Series No. 104365
o ]| SS=[oe

P cutting conditions : p.182-184 DMM_I: @IDC APMX » cutting conditions : p.182-184

New coating and new geometry give outstanding cutting APMX | OAL |— New coating and new geometry give outstanding cutting

ability and wear resistance. OAL - ability and wear resistance.

Excellent performance in pre-hardened steels and alloy ' Multiple helix geometry 3.0mm and above.
steels <HRc55. Special gash land geometry on end teeth and protected

Multiple helix geometry 3.0mm and above. corner to allow high depths of cut.

EUROPA CODE DIAMETER DI?JI-\'/I'?EIEI"IER LENGTH OF CUT OVERALL LENGTH EUROPA CODE DIAMETER DI,SJI-\'/IPI‘E':‘I'IER LENGTH OF CUT OVERALL LENGTH
ORDCODE DC DMM APMX OAL ORDCODE DC DMM APMX OAL
1223650100 1.0 6 2.5 50 1043650100 1.0 6 25 50
1223650150 1.5 6 4.0 50 1043650120 1.2 6 3.0 50
1223650200 2.0 6 6.0 50 1043650150 1.5 6 4.0 50
1223650250 2.5 6 7.0 50 1043650200 2.0 6 6.0 50
1223650300 3.0 6 8.0 50 1043650250 2.5 6 7.0 50
1223650350 3.5 6 10.0 50 1043650300 3.0 6 8.0 50
1223650400 4.0 6 10.0 50 1043650400 4.0 6 10.0 50
1223650450 4.5 6 14.0 50 1043650500 5.0 6 15.0 60
1223650500 5.0 6 15.0 60 1043650600 6.0 6 15.0 60
1223650550 5.5 6 15.0 60 1043650800 8.0 8 20.0 70
1223650600 6.0 6 15.0 60 1043651000 10.0 10 25.0 75
1223650650 6.5 8 18.0 60 1043651200 12.0 12 30.0 80
1223650700 7.0 8 20.0 60 1043651600 16.0 16 32.0 100
1223650750 7.5 8 20.0 60 1043652000 20.0 20 45.0 100
1223650800 8.0 8 20.0 70 Mill Dia. Shank Dia.
1223650850 8.5 10 22.0 70 S | e
1223650900 9.0 10 22.0 70 gr‘c’:t';‘z:e dﬁ 0.00/-0.03 he
1223650950 9.5 10 24.0 70 !
1223651000 10.0 10 25.0 75
1223651100 11.0 12 30.0 75
1223651200 12.0 12 30.0 80
1223651400 14.0 14 35.0 100
1223651401 14.0 16 35.0 100
1223651600 16.0 16 40.0 100
1223651800 18.0 18 45.0 100
1223652000 20.0 20 45.0 100
Mill Dia. Shank Dia.
Tolerance Tolerance
TCDC(mm) TCDMM
0.00/-0.03 hé
ISO M 1ISO M
VDI 1-5 6-9 10-11 | 12,13 14 15-16 | 17-20 | 21-25 | 26-28 | 29.1 29.2 30 31-35 | 36-37 | 38-39 VDI 1-5 6-9 10-11 | 12,13 14 15-16 | 17-20 | 21-25 | 26-28 | 29.1 29.2 30 31-35 | 36-37 | 38-39
EMG 1-12 | 13-14 15 21-22 23 31-32 | 33-34 | 71-74 | 61-64 | 81-82 83 84 51-53 | 41-43 16 EMG 1-12 | 13-14 15 21-22 23 31-32 | 33-34 | 71-74 | 61-64 | 81-82 83 84 51-53 | 41-43 16
Exc;Ient Gg)d -~ - - o ° ° - Exc;Ient ng - - = ° o -

146 Europa Tool Co.,Ltd Europa Tool Co.,Ltd 147



LONG LENGTH LONG LENGTH Koo

MG b MG Vy — 1
HM e m m HM Oh
ZEFP4  FHA30°  6535HA ZEFP4 FHA30° 6535HA

Series No. 124365 _ Series No. 124365
S N
p cutting conditions : p.180-181 P ]: I Pe P IIDC » cutting conditions : p.180-181
New coating and new geometry give outstanding cutting | OAL " | OAL ' New coating and new geometry give outstanding cutting
ability and wear resistance. ' ' ability and wear resistance.
Excellent performance in pre-hardened steels and alloy Excellent performance in pre-hardened steels and alloy
steels <HRc55. steels <HRc55.
EUROPA CODE DIAMETER DI?\T/I?E’?I"IER LENGTH OF CUT OVERALL LENGTH EUROPA CODE DIAMETER DI,SA|I-\|/IPI‘E':‘I'IER LENGTH OF CUT OVERALL LENGTH
ORDCODE DC DMM APMX OAL ORDCODE DC DMM APMX OAL
1243650100 1.0 6 3.0 60 1243650604 6.0 6 35.0 90
1243650101 1.0 6 4.0 60 1243650605 6.0 6 40.0 90
1243650102 1.0 6 6.0 60 1243650606 6.0 6 40.0 120
1243650150 1.5 6 6.0 60 1243650800 8.0 8 25.0 80
1243650200 2.0 6 8.0 60 1243650801 8.0 8 30.0 80
1243650201 2.0 6 10.0 60 1243650802 8.0 8 35.0 90
1243650202 2.0 6 12.0 60 1243650803 8.0 8 40.0 90
1243650203 2.0 6 14.0 60 1243650804 8.0 8 45.0 100
1243650250 2.5 6 10.0 60 1243650805 8.0 8 50.0 100
1243650251 2.5 6 12.0 60 1243651000 10.0 10 30.0 80
1243650300 3.0 6 10.0 70 1243651001 10.0 10 30.0 100
1243650301 3.0 6 12.0 70 1243651002 10.0 10 35.0 90
1243650302 3.0 6 16.0 70 1243651003 10.0 10 40.0 90
1243650303 3.0 6 20.0 70 1243651004 10.0 10 45.0 10
1243650304 3.0 6 26.0 70 1243651005 10.0 10 50.0 10
1243650305 3.0 6 30.0 70 1243651200 12.0 12 35.0 90
1243650400 4.0 6 12.0 70 1243651201 12.0 12 40.0 100
1243650401 4.0 6 16.0 70 1243651202 12.0 12 45.0 130
1243650402 4.0 6 20.0 70 1243651203 12.0 12 50.0 100
1243650403 4.0 6 26.0 70 1243651204 12.0 12 55.0 110
1243650404 4.0 6 30.0 70 1243651205 12.0 12 60.0 110
1243650500 5.0 6 20.0 70 1243651400 14.0 16 50.0 110
1243650501 5.0 6 25.0 70 1243651600 16.0 16 50.0 110
1243650502 5.0 6 30.0 80 1243651601 16.0 16 60.0 120
1243650600 6.0 6 15.0 60 1243651602 16.0 16 70.0 130
1243650601 6.0 6 20.0 70 1243652000 20.0 20 60.0 130
1243650602 6.0 6 25.0 75 1243652500 25.0 25 90.0 150
1243650603 6.0 6 30.0 80 -|-M|i" == SThlank ==
T [ wesciom | Tcom
TCDC(mm) TCDMM 0.00/-0.03 h6
0.00/-0.03 h6
1ISO M ISO M
VDI 1-5 6-9 10-11 | 12,13 14 15-16 | 17-20 | 21-25 | 26-28 | 29.1 29.2 30 31-35 | 36-37 | 38-39 VDI 1-5 6-9 10-11 | 12,13 14 15-16 | 17-20 | 21-25 | 26-28 | 29.1 29.2 30 31-35 | 36-37 | 38-39
EMG 11-12 | 13-14 15 21-22 23 31-32 | 33-34 | 71-74 | 61-64 | 81-82 83 84 51-53 | 41-43 16 EMG 11-12 | 13-14 15 21-22 23 31-32 | 33-34 | 71-74 | 61-64 | 81-82 83 84 51-53 | 41-43 16
Exc;Ient ng o o i © ® ® o Exc;Ient ngd b i i 2 ® 2 i
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STANDARD LENGTH CORNER RADIUS

UROPA
OOL

STANDARD LENGTH CORNER RADIUS

UROPA
ooL

M-HELIX ~ 6535HA

ve
HM
RE

ZEFP 4

Series No. 112365

» cutting conditions : p.167

RE

SN[

'a\l;m ;Zit(;nv?/eaar:-dr 2;\;\1 ::;Tetry give outstanding cutting I OAL APMX
Excellent performance in pre-hardened steels and alloy
steels <HRc55.
Multiple helix geometry 3.0mm and above.
EUROPA CODE DIAMETER CI:?CI)\RDTUES DlsAll-\'/I?E’:lI'IER LENGTH OF CUT | OVERALL LENGTH
ORDCODE DC RE DMM APMX OAL
1123650300 3.0 0.3 6 8.0 60
1123650301 3.0 0.5 6 8.0 60
1123650400 4.0 0.3 6 10.0 70
1123650401 4.0 0.5 6 10.0 70
1123650402 4.0 1.0 6 10.0 70
1123650500 5.0 0.3 6 13.0 90
1123650501 5.0 0.5 6 13.0 90
1123650600 6.0 0.3 6 15.0 90
1123650601 6.0 0.5 6 15.0 90
1123650602 6.0 1.0 6 15.0 90
1123650800 8.0 0.3 8 20.0 70
1123650801 8.0 0.5 8 20.0 70
1123650802 8.0 1.0 8 20.0 70
1123650803 8.0 0.5 8 20.0 100
1123650804 8.0 1.0 8 20.0 100
1123650805 8.0 1.5 8 20.0 100
1123650806 8.0 20 8 20.0 100
1123651000 10.0 0.3 10 25.0 100
1123651001 10.0 0.5 10 25.0 100
1123651002 10.0 1.0 10 25.0 100
1123651003 10.0 1.5 10 25.0 100
1123651004 10.0 2.0 10 25.0 100
Mill Dia. Radius Tolerance (mm) Shank Dia.
Tolerance Tolerance
TCDC(mm) | RETOLL RETOLU TCDMM
0.00/-0.03 -0.020 +0.020 h6
1ISO M
VDI 1-5 6-9 10-11 | 12,13 14 15-16 | 17-20 | 21-25 | 26-28 | 29.1 29.2 30 31-35 | 36-37 | 38-39
EMG 11-12 | 13-14 15 21-22 23 31-32 | 33-34 | 71-74 | 61-64 | 81-82 83 84 51-53 | 41-43 16
Exc;Ient Gg)d > > > © ® >

RE

SN[ oo

M-HELIX ~ 6535HA

ve 4
HM
RE

ZEFP 4

Series No. 112365

» cutting conditions : p.167

| APMX New coating and new geometry give outstanding cutting
| OAL  F— ability and wear resistance.
! Excellent performance in pre-hardened steels and alloy
steels <HRc55.
Multiple helix geometry 3.0mm and above.
EUROPA CODE DIAMETER %OARDII\‘LIJE; DI;SRI-I\|/IPI‘E':II"ER LENGTH OF CUT | OVERALL LENGTH
ORDCODE DC APMX OAL
RE DMM
1123651200 12.0 0.5 12 30.0 80
1123651201 12.0 1.0 12 30.0 80
1123651202 12.0 0.5 12 30.0 110
1123651203 12.0 1.0 12 30.0 110
1123651204 12.0 1.5 12 30.0 110
1123651205 12.0 2.0 12 30.0 110
1123651600 16.0 0.5 16 32.0 150
1123651601 16.0 1.0 16 32.0 150
1123651602 16.0 1.5 16 32.0 150
1123651603 16.0 2.0 16 32.0 150
Mill Dia. Radius Tolerance (mm) Shank Dia.
Tolerance Tolerance
TCDC(mm) | RETOLL RETOLU TCDMM
0.00/-0.03 -0.020 +0.020 hé
ISO M
VDI 1-5 6-9 10-11 | 12,13 14 15-16 | 17-20 | 21-25 | 26-28 | 29.1 29.2 30 31-35 | 36-37 | 38-39
EMG 11-12 | 13-14 15 21-22 23 31-32 | 33-34 | 71-74 | 61-64 | 81-82 83 84 51-53 | 41-43 16
° (o]
Excellent | Good - o L o o [ J
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EXTENDED NECK CORNER RADIUS

UROPA
OOL

EXTENDED NECK CORNER RADIUS Koo

MG % @ _ 1 %
HM DIN W
ZEFP 4 RE M-HELIX 6535HA  NECK
Series No. 114365 RE
cutting conditions : p.170 DMM I [l MI bC
l:ew coagt]ing and new :eometry give outstanding cutting | OAL |LI‘_' APMX
ability and wear resistance. !
Excellent performance in pre-hardened steels and alloy
steels <HRc55.
Multiple helix geometry 3.0mm and above.
EUROPACODE | DIAMETER | Gols | DAMETER | ORCUT | LENGTH | LeNom
RE DMM APMX LU OAL
1143650100 1.0 0.1 4 1.5 4.0 50
1143650101 1.0 0.1 4 1.5 6.0 50
1143650102 1.0 0.1 4 1.5 8.0 50
1143650103 1.0 0.2 4 1.5 4.0 50
1143650104 1.0 0.2 4 1.5 6.0 50
1143650105 1.0 0.2 4 1.5 8.0 50
1143650106 1.0 0.3 4 1.5 4.0 50
1143650107 1.0 0.3 4 1.5 6.0 50
1143650108 1.0 0.3 4 1.5 8.0 50
1143650120 1.2 0.1 4 1.8 4.0 50
1143650121 1.2 0.1 4 1.8 6.0 50
1143650122 1.2 0.1 4 1.8 8.0 50
1143650123 1.2 0.2 4 1.8 4.0 50
1143650124 1.2 0.2 4 1.8 6.0 50
1143650125 1.2 0.2 4 1.8 8.0 50
1143650126 1.2 0.3 4 1.8 4.0 50
1143650127 1.2 0.3 4 1.8 6.0 50
1143650128 1.2 0.3 4 1.8 8.0 50
1143650150 1.5 0.1 4 23 6.0 50
1143650151 1.5 0.1 4 23 8.0 50
1143650152 1.5 0.1 4 23 10.0 50
1143650153 1.5 0.1 4 23 12.0 50
1143650154 1.5 0.2 4 23 6.0 50
1143650155 1.5 0.2 4 23 8.0 50
1143650156 1.5 0.2 4 23 10.0 50
1143650157 1.5 0.2 4 23 12.0 50
Mill Dia. Radius Tolerance (mm) Shank Dia.
Tolerance Tolerance
TCDC(mm) RETOLL RETOLU TCDMM
0.00/-0.03 +0.020 h6
1ISO M
VDI 1-5 6-9 10-11 | 12,13 14 15-16 | 17-20 | 21-25 | 26-28 | 29.1 29.2 30 31-35 | 36-37 | 38-39
EMG 11-12 | 13-14 15 21-22 23 31-32 | 33-34 | 71-74 | 61-64 | 81-82 84 51-53 | 41-43 16
Exc;Ient ng > > > ® >

ve & 7 —

ZEFP 4 RE M-HELIX  6535HA NECK

. RE Series No. 114365
DMM Y [DC ) " .
| OAL |LL_. APIX New coating and new geom(-:tr; Lgl;tit\llr;gozct):tilrt:gaz .czitlizl(g)j
! ability and wear resistance.
Excellent performance in pre-hardened steels and alloy
steels <HRc55.
Multiple helix geometry 3.0mm and above.
EUROPACODE | DIAMETER | oS | DAMETER | OFGUT | LENTH | Lenomi
RE DMM APMX LU OAL
1143650158 1.5 0.3 4 23 6.0 50
1143650159 1.5 0.3 4 23 8.0 50
1143650160 1.5 0.3 4 23 10.0 50
1143650161 1.5 0.3 4 23 12.0 50
1143650162 1.5 0.5 4 23 6.0 50
1143650163 1.5 0.5 4 23 8.0 50
1143650164 1.5 0.5 4 23 10.0 50
1143650165 1.5 0.5 4 23 12.0 50
1143650200 2.0 0.1 4 3.0 6.0 50
1143650201 2.0 0.1 4 3.0 8.0 50
1143650202 2.0 0.1 4 3.0 10.0 50
1143650203 2.0 0.1 4 3.0 12.0 50
1143650204 2.0 0.2 4 3.0 6.0 50
1143650205 2.0 0.2 4 3.0 8.0 50
1143650206 2.0 0.2 4 3.0 10.0 50
1143650207 2.0 0.2 4 3.0 12.0 50
1143650208 2.0 0.3 4 3.0 6.0 50
1143650209 2.0 0.3 4 3.0 8.0 50
1143650210 2.0 0.3 4 3.0 10.0 50
1143650211 2.0 0.3 4 3.0 12.0 50
1143650212 2.0 0.5 4 3.0 6.0 50
1143650213 2.0 0.5 4 3.0 8.0 50
1143650214 2.0 0.5 4 3.0 10.0 50
1143650215 2.0 0.5 4 3.0 12.0 50
1143650300 3.0 0.1 6 4.5 8.0 50
1143650301 3.0 0.1 6 4.5 10.0 50
1143650302 3.0 0.1 6 4.5 12.0 50
1143650303 3.0 0.1 6 4.5 16.0 60
Mill Dia. Radius Tolerance (mm) Shank Dia.
Tolerance Tolerance
TCDC(mm) | RETOLL RETOLU TCDMM
0.00/-0.03 -0.020 +0.020 he
ISO M
VDI 1-5 6-9 10-11 | 12,13 14 15-16 | 17-20 | 21-25 | 26-28 | 29.1 29.2 30 31-35 | 36-37 | 38-39
EMG 11-12 | 13-14 15 21-22 23 31-32 | 33-34 | 71-74 | 61-64 | 81-82 83 84 51-53 | 41-43 16
Exc;Ient ng — - - 0 © ~
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EXTENDED NECK CORNER RADIUS

UROPA
OOL

EXTENDED NECK CORNER RADIUS Koo

ve A 7 =

ZEFP 4 RE M-HELIX ~ 6535HA NECK

ve & 7 —

ZEFP 4 RE M-HELIX  6535HA NECK

Series No. 114365 RE RE Series No. 114365
P cutting conditions : p.170 DMM [ [l UAI bC DMM ] “ MI bC » cutting conditions : p.170
New coating and new geometry give outstanding cutting | OAL |LL— AN | OAL |~L»L_‘ APNX New coating and new geometry give outstanding cutting
ability and wear resistance. ! ! ability and wear resistance.
Excellent performance in pre-hardened steels and alloy Excellent performance in pre-hardened steels and alloy
steels <HRc55. steels <HRc55.
Multiple helix geometry 3.0mm and above. Multiple helix geometry 3.0mm and above.
EUROPACODE | DIAMETER | Gols | DAMETER | ORCUT | LENGTH | LeNom EUROPACODE | DIAMETER | oS | DAMETER | OFGUT | LENTH | Lenomi
RE DMM APMX LU OAL RE DMM APMX LU OAL
1143650304 3.0 0.2 6 4.5 10.0 50 1143650409 4.0 0.3 6 6.0 10.0 50
1143650305 3.0 0.2 6 4.5 12.0 50 1143650410 4.0 0.3 6 6.0 12.0 50
1143650306 3.0 0.2 6 4.5 16.0 60 1143650411 4.0 0.3 6 6.0 16.0 60
1143650307 3.0 0.2 6 4.5 20.0 60 1143650412 4.0 0.3 6 6.0 20.0 60
1143650308 3.0 0.3 6 4.5 8.0 50 1143650413 4.0 0.3 6 6.0 26.0 65
1143650309 3.0 0.3 6 4.5 10.0 50 1143650414 4.0 0.5 6 6.0 12.0 50
1143650310 3.0 0.3 6 4.5 12.0 50 1143650415 4.0 0.5 6 6.0 16.0 60
1143650311 3.0 0.3 6 4.5 16.0 60 1143650416 4.0 0.5 6 6.0 20.0 60
1143650312 3.0 0.3 6 4.5 20.0 60 1143650417 4.0 0.5 6 6.0 26.0 65
1143650313 3.0 0.5 6 4.5 8.0 50 1143650418 4.0 1.0 6 6.0 10.0 50
1143650314 3.0 0.5 6 4.5 10.0 50 1143650419 4.0 1.0 6 6.0 12.0 50
1143650315 3.0 0.5 6 4.5 12.0 50 1143650420 4.0 1.0 6 6.0 16.0 60
1143650316 3.0 0.5 6 4.5 16.0 60 1143650421 4.0 1.0 6 6.0 20.0 60
1143650317 3.0 0.5 6 4.5 20.0 60 1143650422 4.0 1.0 6 6.0 26.0 65
1143650318 3.0 1.0 6 4.5 8.0 50 1143650600 6.0 0.3 6 9.0 20.0 60
1143650319 3.0 1.0 6 4.5 10.0 50 1143650601 6.0 0.5 6 9.0 20.0 60
1143650320 3.0 1.0 6 4.5 12.0 50 1143650602 6.0 1.0 6 9.0 20.0 60
1143650321 3.0 1.0 6 4.5 16.0 60 1143650800 8.0 0.2 8 12.0 25.0 70
1143650400 4.0 0.1 6 6.0 10.0 50 1143650801 8.0 0.5 8 12.0 25.0 70
1143650401 4.0 0.1 6 6.0 12.0 50 1143650803 8.0 1.0 8 12.0 25.0 70
1143650402 4.0 0.1 6 6.0 16.0 60 1143651000 10.0 0.5 10 15.0 30.0 75
1143650403 4.0 0.1 6 6.0 20.0 60 1143651001 10.0 1.0 10 15.0 30.0 75
1143650404 4.0 0.2 6 6.0 10.0 50 1143651200 12.0 0.5 12 18.0 32.0 80
1143650405 4.0 0.2 6 6.0 12.0 50 1143651201 12.0 1.0 12 18.0 32.0 80
1143650406 4.0 0.2 6 6.0 16.0 60 Mill Dia. Radius Tolerance (mm) Shank Dia.
1143650407 4.0 02 6 6.0 20.0 60 TeDO(mm) | RETOLL | RETOLU | Tepwm
1143650408 4.0 0.2 6 6.0 26.0 65 0.00/-0.03 -0.020 +0.020 he
Mill Dia. Radius Tolerance (mm) Shank Dia.
Tolerance Tolerance
TCDC(mm) | RETOLL RETOLU TCDMM
0.00/-0.03 -0.020 +0.020 h6
ISO M ISO M
VDI 1-5 6-9 10-11 | 12,13 14 15-16 | 17-20 | 21-25 | 26-28 | 29.1 29.2 30 31-35 | 36-37 | 38-39 VDI 1-5 6-9 10-11 | 12,13 14 15-16 | 17-20 | 21-25 | 26-28 | 29.1 29.2 30 31-35 | 36-37 | 38-39
EMG 11-12 | 13-14 15 21-22 23 31-32 | 33-34 | 71-74 | 61-64 | 81-82 83 84 51-53 | 41-43 16 EMG 11-12 | 13-14 15 21-22 23 31-32 | 33-34 | 71-74 | 61-64 | 81-82 83 84 51-53 | 41-43 16
Exc;Ient Gg)d i b i © © > Exc;Ient ngd ™ > > © © >

154 Europa Tool Co.,Ltd Europa Tool Co.,Ltd 155



EXTENDED NECK

SHORT LENGTH ROUGHING E”l'i%”él

MG%%%‘%

ZEFP4 FHA30° 6535HA NECK

Series No. 126365

» cutting conditions : p.171
New coating and new geometry give outstanding cutting |

ability and wear resistance. !
Excellent performance in pre-hardened steels and alloy
steels <HRc55.

EUROPA CODE DAMETER | ppereR | OFGUT | LENTW | LeNomH
DMM APMX LU OAL
1263650100 1.0 4 1.5 4.0 50
1263650101 1.0 4 1.5 5.0 50
1263650102 1.0 4 1.5 6.0 50
1263650103 1.0 4 1.5 8.0 50
1263650150 1.5 4 23 6.0 50
1263650151 1.5 4 23 8.0 50
1263650152 1.5 4 2.3 10.0 50
1263650153 1.5 4 2.3 12.0 50
1263650200 2.0 4 3.0 8.0 50
1263650201 2.0 4 3.0 10.0 50
1263650202 2.0 4 3.0 12.0 50
1263650300 3.0 6 4.5 10.0 50
1263650301 3.0 6 4.5 12.0 50
1263650302 3.0 6 4.5 16.0 60
1263650303 3.0 6 4.5 20.0 60
1263650400 4.0 6 6.0 12.0 50
1263650401 4.0 6 6.0 16.0 60
1263650402 4.0 6 6.0 20.0 60
1263650500 5.0 6 8.0 20.0 60
1263650600 6.0 6 9.0 15.0 60
1263650800 8.0 8 12.0 25.0 70
1263651000 10.0 10 15.0 30.0 75
Mill Dia. Shank Dia.
Tolerance Tolerance
TCDC(mm) TCDMM
0.00/-0.03 h6
ISO M
VDI 1-5 6-9 10-11 | 12,13 14 15-16 | 17-20 | 21-25 | 26-28 | 29.1 29.2 30 31-35 | 36-37 | 38-39
EMG 11-12 | 13-14 15 21-22 23 31-32 | 33-34 | 71-74 | 61-64 | 81-82 83 84 51-53 | 41-43 16
Exc;Ient Gg)d > > > © . . >

v gl A W e —1 1
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ZEFP4  ZEFP5 RE M-HELIX FINE 6535HA  6535HB

Series No. 167123, 167323

» cutting conditions : p.185-186

OAL
I Unique flute design for excellent chip evacuation and vibration reduction.
) _ Optimal roughing tooth profile to reduce cutting forces.
<] y Special tool geometry for high feed rate and heavy cutting.
""%%:E’ : "!!é‘- Strong end tooth design for plunge and pocket milling.
‘ ‘ Custom engineered coating to allow long tool life and excellent chip evacuation.
EUROPA CODE | EUROPA CODE SHANK LENGTH OVERALL NO. OF
ORDCODE | ORDCODE D'A"[’;E;TER RAQI'EUS DIAMETER OF CUT LENGTH FLUTES
FLAT PLAIN DMM APMX OAL ZEFP
1671230600 (1673230600 6.0 0.5 6 9.0 57 4
1671230800 (1673230800 8.0 0.5 8 12.0 63 4
1671231000 (1673231000 10.0 0.5 10 15.0 72 4
1671231200 (1673231200 12.0 0.5 12 18.0 83 4
1671231600 (1673231600 16.0 1.0 16 24.0 92 5
1671232000 (1673232000 20.0 1.0 20 30.0 104 5
Mill Dia. Shank Dia.
Tolerance Tolerance
TCDC(mm) TCDMM
0.00/-0.05 hé
ISO M
VDI 1-5 6-9 10-11 | 12,13 14 15-16 | 17-20 | 21-25 | 26-28 | 29.1 29.2 30 31-35 | 36-37 | 38-39
EMG 11-12 | 13-14 21-22 23 31-32 | 33-34 | 71-74 | 61-64 | 81-82 83 84 51-53 | 41-43 16
[ ) o
Excellent | Good = e - .
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LONG LENGTH ROUGHING
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Series No. 168123,168323

» cutting conditions : p.185-186

6535HA  6535HB
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EXTENDED NECK ROUGHING
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DIN DIN
6535HA  6535HB NECK

Series No. 169123, 169323

» cutting conditions : p.185-186

Unique flute design for excellent chip evacuation and vibration reduction.
Optimal roughing tooth profile to reduce cutting forces.
Special tool geometry for high feed rate and heavy cutting.

OAL
Unique flute design for excellent chip evacuation and vibration reduction. |
Optimal roughing tooth profile to reduce cutting forces.
Special tool geometry for high feed rate and heavy cutting. - _
Strong end tooth design for plunge and pocket milling. .‘%F%’A §‘>») _
Custom engineered coating to allow long tool life and excellent chip evacuation. AT NS
0> 2
EUROPA CODE | EUROPA CODE SHANK LENGTH OVERALL NO. OF
ORDCODE | ORDCODE D'A"[’;'(E:TER mgéus DIAMETER OF CUT LENGTH FLUTES
FLAT PLAIN DMM APMX OAL ZEFP
1681230600 1683230600 6.0 0.5 6 12.0 57 4
1681230800 1683230800 8.0 0.5 8 16.0 63 4
1681231000 1683231000 10.0 0.5 10 20.0 72 4
1681231200 1683231200 12.0 0.5 12 24.0 83 4
1681231600 1683231600 16.0 1.0 16 32.0 92 5
1681232000 1683232000 20.0 1.0 20 40.0 104 5
Mill Dia. Shank Dia.
Tolerance Tolerance
TCDC(mm) TCDMM
0.00/-0.05 h6
1ISO M
VDI 1-5 6-9 10-11 | 12,13 14 15-16 | 17-20 | 21-25 | 26-28 | 29.1 29.2 30 31-35 | 36-37 | 38-39
EMG 11-12 | 13-14 15 21-22 23 31-32 | 33-34 | 71-74 | 61-64 | 81-82 83 84 51-53 | 41-43 16
[ o
Excellent | Good - e - e ~

%:1'{‘3 ’ gggt?)%negr?g:;fgrggséggtifs; ?LUQISIJ(?“? I:aig(:gz(leltifrg lglr?g éxcellent chip evacuation.
“Uraeon? | oset | owueren [ rows [ oo, | e | Srmeme | oam | e
FLAT PLAIN DMM APMX LU OAL ZEFP
1691230600 1693230600 6.0 0.5 6 9.0 18.0 57 4
1691230800 1693230800 8.0 0.5 8 12.0 24.0 63 4
1691231000 1693231000 10.0 0.5 10 15.0 30.0 72 4
1691231200 1693231200 12.0 0.5 12 18.0 36.0 83 4
1691231600|1693231600 16.0 1.0 16 24.0 48.0 100 5
1691232000|1693232000 20.0 1.0 20 30.0 60.0 110 5
Mill Dia. Shank Dia.
Tolerance Tolerance
TCDC(mm) TCDMM
0.00/-0.05 hé
ISO M
VDI 1-5 6-9 | 10-11 | 12,13 | 14 15-16 | 17-20 | 21-25 | 26-28 | 29.1 | 29.2 30 | 31-35 | 36-37 | 38-39
EMG 11-12 | 13-14 15 | 21-22 | 23 | 31-32 | 33-34 | 71-74 | 61-64 | 81-82 | 83 84 | 51-53 | 41-43 16
Exc;Ient ng “ > > > >
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CUTTING DATA CUTTING DATA

100365 (2 Flute Ball Nose) - — 100365 (2 Flute Ball Nose) - -
VDI Size (mm) VDI Size (mm)
MATERIAL HRc MATERIAL HRc
GROUP 0.1 0.2 0.3 0.4 0.5 0.6 0.8 1.0 1.5 2.0 GROUP 25 3.0 4.0 5.0 6.0 8.0 10.0 12.0 16.0 20.0
Ve (M/min) 13 19 28 38 47 57 75 94 141 187 Ve (M/min) 187 187 187 175 157 167 175 157 168 168
- n 40000 | 30000 | 30000 | 30000 | 30000 | 30000 | 30000 | 30000 | 30000 | 29820 35 n 23800 | 19860 | 14900 | 11160 8340 6660 5580 4170 3340 2670
< <
f. 0.007 0.012 0.015 0.019 0.024 0.029 0.039 0.048 0.054 0.057 f2 0.074 0.091 0.121 0.156 0.174 0.189 0.199 0.212 0.238 0.264
f (mm/min) | 550 720 900 1140 1440 1740 2340 2880 3240 3420 f (mm/min) | 3510 3600 3600 3480 2910 2520 2220 1770 1590 1410
Ve (m/min) 13 19 28 38 47 57 75 94 141 187 Ve (m/min) 187 187 187 175 157 167 175 157 168 168
n 40000 | 30000 | 30000 | 30000 | 30000 | 30000 | 30000 | 30000 | 30000 | 29820 n 23800 | 19860 | 14900 | 11160 8340 6660 5580 4170 3340 2670
f. 0.007 0.012 0.015 0.019 0.024 0.029 0.039 0.048 0.054 0.057 f2 0.074 0.091 0.121 0.156 0.174 0.189 0.199 0.212 0.238 0.264
f (mm/min) | 550 720 900 1140 1440 1740 2340 2880 3240 3420 f (mm/min) | 3510 3600 3600 3480 2910 2520 2220 1770 1590 1410
Ve (m/min) 13 19 28 38 47 57 75 94 136 180 Ve (m/min) 180 180 180 168 152 161 168 151 161 162
35.45 n 40000 | 30000 | 30000 | 30000 | 30000 | 30000 | 30000 | 30000 | 28800 | 28680 35.45 n 22900 | 19080 | 14340 | 10680 8040 6420 5340 4000 3210 2580
f. 0.006 0.011 0.014 0.017 0.021 0.025 0.033 0.042 0.047 0.05 f2 0.066 0.083 0.111 0.138 0.153 0.164 0.174 0.188 0.206 0.227
f (mm/min) | 500 630 810 1020 1260 1500 1980 2520 2700 2880 f (mm/min) 180 180 180 168 152 161 168 151 161 162
Ve (m/min) 10 17 25 34 42 51 68 85 122 151 Ve (m/min) 151 151 151 141 135 136 141 127 136 136
45.55 n 33000 | 27000 | 27000 | 27000 | 27000 | 27000 | 27000 | 27000 | 25800 | 24000 pregee n 19200 | 16000 | 12000 9000 6600 5400 4500 3360 2700 2160
f. 0.006 0.011 0.013 0.017 0.021 0.024 0.033 0.042 0.047 0.05 f2 0.063 0.075 0.1 0.125 0.141 0.15 0.16 0.17 0.189 0.208
f (mm/min) | 400 575 720 900 1140 1320 1800 2280 2400 2400 f (mm/min) | 2400 2400 2400 2250 1860 1620 1440 1140 1020 900
003xDC_| 003xDC_|
» The data shown is based on medial length tools. Please adust machining conditions according to length. P The data shown is based on medial length tools. Please adust machining conditions according to length.
v_+ 1000 v_+ 1000
V. - cutting speed (m/min) To calculate RPM from cutting speed: n=__° V. - cutting speed (m/min) To calculate RPM from cutting speed: n=__°
n - RPM (rev/min) T*@ n - RPM (rev/min) m*Q
fz - feed rate (mm/tooth) fz - feed rate (mm/tooth)
f - feed rate (mm/rev) f - feed rate (mm/rev)
z- No. of teeth To calculate cutting speed from RPM: v =_N*T* 2 z - No. of teeth To calculate cutting speed from RPM: v_=_N*T*9
ap - axial depth of cut 1000 a, - axial depth of cut 1000
a. - radial depth of cut a, - radial depth of cut
All recommendations are based on ideal machining conditions. Adjustments may need to be made All recommendations are based on ideal machining conditions. Adjustments may need to be made
according to your set-up. The recommendations for speeds, feeds and other parameters presented according to your set-up. The recommendations for speeds, feeds and other parameters presented
in this chart are nominal recommendations and should be considered only as good starting points. in this chart are nominal recommendations and should be considered only as good starting points.
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CUTTING DATA CUTTING DATA

102365 (2 Flute Extended Neck, Ball Nose) e S 102365 (2 Flute Extended Neck, Ball NOSg) [ S
VDI Size (mm) VDI Size (mm)
MATERIAL HRc MATERIAL HRc
GROUP 0.2 0.3 0.4 0.5 0.6 0.8 1.0 1.2 1.5 GROUP 2.0 3.0 4.0 5.0 6.0 8.0 10.0 12.0
a, (mm) 0.007 0.007 0.014 0.011 0.014 0.018 0.023 0.043 0.034 a, (mm) 0.045 0.108 0.144 0.18 0.378 0.504 0.9 0.756
Ve (M/min) 31 42 46 48 58 77 77 89 101 Ve (m/min) 102 116 1M1 109 123 122 121 121
n 45000 45000 36900 30780 30780 30780 24640 23670 21510 n 16200 12330 8820 6930 6500 4850 3850 3200
f2 0.003 0.004 0.005 0.009 0.013 0.016 0.02 0.024 0.03 f. 0.045 0.067 0.09 0.108 0.146 0.186 0.214 0.238
f (mm/min) 270 385 395 555 830 995 985 1115 1280 f (mm/min) 1455 1660 1590 1495 1900 1800 1650 1520
a, (mm) 0.007 0.007 0.014 0.011 0.014 0.018 0.023 0.043 0.034 a, (mm) 0.045 0.108 0.144 0.18 0.378 0.504 0.9 0.756
Ve (m/min) 31 42 46 48 58 77 77 89 101 Ve (m/min) 102 116 11 109 123 122 121 121
n 45000 45000 36900 30780 30780 30780 24640 23670 21510 n 16200 12330 8820 6930 6500 4850 3850 3200
f2 0.003 0.004 0.005 0.009 0.013 0.016 0.02 0.024 0.03 f. 0.045 0.067 0.09 0.108 0.146 0.186 0.214 0.238
f (mm/min) 270 385 395 555 830 995 985 1115 1280 f (mm/min) 1455 1660 1590 1495 1900 1800 1650 1520
a, (mm) 0.006 0.005 0.011 0.009 0.011 0.014 0.018 0.034 0.026 a, (mm) 0.035 0.084 0.112 0.14 0.294 0.392 0.7 0.588
Ve (M/min) 28 42 44 46 55 73 73 84 96 Ve (m/min) 96 109 105 103 117 116 116 115
35-45 n 45000 45000 34920 29070 29070 29070 23280 22320 20340 35-45 n 15300 11610 8370 6570 6200 4600 3680 3050
f2 0.003 0.004 0.005 0.008 0.012 0.014 0.018 0.021 0.027 f. 0.04 0.06 0.081 0.09 0.129 0.163 0.19 0.213
f (mm/min) 250 350 345 470 680 840 840 930 1100 f (mm/min) 1235 1400 1355 1180 1600 1500 1400 1300
a, (mm) 0.004 0.004 0.008 0.006 0.008 0.01 0.013 0.024 0.019 a, (mm) 0036 0.06 0.08 0.1 0.21 0.28 0.5 0.42
Ve (m/min) 24 36 39 40 48 64 65 74 85 Ve (m/min) 85 97 93 90 104 101 101 100
45-55 n 38880 38520 30780 25650 25650 25650 20560 19710 18000 45-55 n 13500 10260 7380 5760 5500 4000 3200 2650
f2 0.003 0.004 0.004 0.008 0.011 0.014 0.017 0.02 0.024 f. 0.039 0.057 0.077 0.09 0.121 0.16 0.188 0.208
f (mm/min) 210 295 275 415 555 695 690 770 870 f (mm/min) 1040 1160 1130 1040 1330 1280 1200 1100
[P — = [ P — _
P The data shown is based on medial length tools. Please adust machining conditions according to length. » The data shown is based on medial length tools. Please adust machining conditions according to length.
_ _ _ v, * 1000 , , , v, * 1000
V. - cutting speed (m/min) To calculate RPM from cutting speed: n = V. - cutting speed (m/min) To calculate RPM from cutting speed: n =
n - RPM (rev/min) T*@ n - RPM (rev/min) m*Q
fz - feed rate (mm/tooth) fz - feed rate (mm/tooth)
f - feed rate (mm/rev) f - feed rate (mm/rev)
z - No. of teeth To calculate cutting speed from RPM: v_=_1*T* & z - No. of teeth To calculate cutting speed from RPM: v_=_N*T* e
ap - axial depth of cut 1000 a, - axial depth of cut 1000
a. - radial depth of cut a, - radial depth of cut
All recommendations are based on ideal machining conditions. Adjustments may need to be made All recommendations are based on ideal machining conditions. Adjustments may need to be made
according to your set-up. The recommendations for speeds, feeds and other parameters presented according to your set-up. The recommendations for speeds, feeds and other parameters presented
in this chart are nominal recommendations and should be considered only as good starting points. in this chart are nominal recommendations and should be considered only as good starting points.

164  Europa Tool Co.,Ltd Europa Tool Co.,Ltd 165



CUTTING DATA CUTTING DATA

108365 (2 Flute Comer Radius) [ 112365 (4 Flute Corner Radius) e
VDI Size (mm) VDI Size (mm)
MATERIAL HRc MATERIAL HRc
GROUP 2.0 3.0 4.0 5.0 6.0 8.0 10.0 12.0 16.0 GROUP 3.0 4.0 5.0 6.0 8.0 10.0 12.0 16.0
Ve (M/min) 113 125 135 144 149 151 158 155 156 Ve (M/min) 125 135 144 149 151 158 155 156
- n 18000 13240 10720 9160 7900 6000 5040 4120 3100 35 n 13240 10720 9160 7900 6000 5040 4120 3100
< <
f 0.007 0.011 0.016 0.023 0.032 0045 0.054 0.051 0.058 fz 0.006 0.01 0.012 0.014 0.019 0.023 0.022 0.023
f (mm/min) 260 280 340 420 500 540 540 420 360 f (mm/min) 340 420 430 430 460 460 360 280
Ve (m/min) 113 125 135 144 149 151 158 155 156 Ve (m/min) 125 135 144 149 151 158 155 156
n 18000 13240 10720 9160 7900 6000 5040 4120 3100 n 13240 10720 9160 7900 6000 5040 4120 3100
f 0.007 0.011 0.016 0.023 0.032 0045 0.054 0.051 0.058 f2 0.006 0.01 0.012 0.014 0.019 0.023 0.022 0.023
f (mm/min) 260 280 340 420 500 540 540 420 360 f (mm/min) 340 420 430 430 460 460 360 280
Ve (m/min) 73 81 86 91 95 96 103 205 106 Ve (M/min) 81 86 91 95 96 103 105 106
35.45 n 11560 8560 6820 5800 5040 3800 3280 2780 2100 35.45 n 8560 6820 5800 5040 3800 3280 2780 2100
f 0.005 0.008 0.012 0.017 0.025 0.033 0.038 0.041 0.04 f2 0.008 0.011 0.016 0.018 0.024 0.027 0.029 0.027
f (mm/min) 120 140 170 200 250 250 250 230 170 f (mm/min) 260 300 360 360 360 360 320 230
Ve (m/min) 45 50 54 60 62 63 63 62 65 Ve (m/min) 50 54 60 62 63 63 63 64
45.55 n 7200 5280 4300 3800 3280 2520 2020 1680 1280 45.55 n 5280 4300 3800 3280 2520 2020 1680 1280
f 0.005 0.007 0.009 0.013 0.018 0.024 0.03 0.03 0.031 f2 0.006 0.008 0.011 0.013 0.017 0.021 0.021 0.022
f (mm/min) 70 70 80 100 120 120 120 100 80 f (mm/min) 130 140 170 3280 170 170 140 115
< HRc45 > HRc45
< HRc45 b > HRc45 DC
7
0.2 x DC:I: 7 E 0.05 x DCI E 2.0x Dc:l: 2.0x Dc:l:
A % 0.05xDC 0.02xDC
v_+* 1000 . ) . v, + 1000
V. - cutting speed (m/min) To calculate RPM from cutting speed: n=__° V. - cutting speed (m/min) To calculate RPM from cutting speed: n =
n - RPM (rev/min) T*@ n - RPM (rev/min) m*Q
fz - feed rate (mm/tooth) fz - feed rate (mm/tooth)
f - feed rate (mm/rev) f - feed rate (mm/rev)
z- No. of teeth To calculate cutting speed from RPM: v =_N*T* 2 z - No. of teeth To calculate cutting speed from RPM: v_=_N*T*9
ap - axial depth of cut 1000 a, - axial depth of cut 1000
a. - radial depth of cut a, - radial depth of cut
All recommendations are based on ideal machining conditions. Adjustments may need to be made All recommendations are based on ideal machining conditions. Adjustments may need to be made
according to your set-up. The recommendations for speeds, feeds and other parameters presented according to your set-up. The recommendations for speeds, feeds and other parameters presented
in this chart are nominal recommendations and should be considered only as good starting points. in this chart are nominal recommendations and should be considered only as good starting points.
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CUTTING DATA CUTTING DATA

110365 (2 Flute Extended Neck, Corner Radius) e {—— 110365 (2 Flute Extended Neck, Corner Radius) [ |
VDI Size (mm) VDI Size (mm)
MATERIAL HRc MATERIAL HRc
GROUP 0.2 0.3 0.4 0.5 0.6 0.8 1.0 1.2 GROUP 1.5 2.0 3.0 4.0 6.0 8.0 10.0
a, (mm) 0.016 0.024 0.032 0.07 0.03 0.064 0.05 0.06 a, (mm) 0.075 0.16 0.24 0.32 0.84 1.12 1.4
Ve (m/min) 28 42 57 68 62 82 94 101 Ve (M/min) 112 122 135 145 179 181 188
n 45000 45000 45000 43000 32760 32760 29790 26780 n 23760 19440 14310 11520 9500 7200 6000
f2 0.002 0.002 0.002 0.003 0.003 0.003 0.004 0.004 f. 0.005 0.006 0.009 0.014 0.032 0.044 0.053
f (mm/min) 140 160 160 220 205 205 225 235 f (mm/min) 245 250 265 325 600 640 640
a, (mm) 0.016 0.024 0.032 0.07 0.03 0.064 0.05 0.06 a, (mm) 0.075 0.16 0.24 0.32 0.84 1.12 1.4
Ve (m/min) 28 42 57 68 62 82 94 101 Ve (m/min) 112 122 135 145 179 181 188
n 45000 45000 45000 43000 32760 32760 29790 26780 n 23760 19440 14310 11520 9500 7200 6000
f2 0.002 0.002 0.002 0.003 0.003 0.003 0.004 0.004 f2 0.005 0.006 0.009 0.014 0.032 0.044 0.053
f (mm/min) 140 160 160 220 205 205 225 235 f (mm/min) 245 250 265 325 600 640 640
a, (mm) 0.012 0.018 0.024 0.053 0.023 0.048 0.038 0.045 a, (mm) 0.056 0.12 0.18 0.24 0.63 0.84 1.05
Ve (m/min) 20 27 36 44 41 54 61 64 Ve (m/min) 69 78 87 93 113 114 126
35-45 n 31050 28800 28800 28000 21600 21600 19440 17010 35-45 n 14580 12450 9270 7380 6000 4550 4000
f2 0.001 0.001 0.001 0.002 0.002 0.002 0.002 0.003 f. 0.004 0.005 0.007 0.011 0.025 0.033 0.038
f (mm/min) 60 70 70 95 90 90 95 100 f (mm/min) 105 115 130 160 300 300 300
a, (mm) 0.01 0.014 0.019 0.042 0.018 0.038 0.03 0.036 a, (mm) 0.045 0.096 0.144 0.192 0.504 0.672 0.84
Ve (m/min) 12 17 23 27 25 33 37 40 Ve (m/min) 43 49 53 58 75 76 76
45-55 n 19040 18000 18000 17100 13050 13050 11880 10530 45-55 n 9180 7780 5670 4640 3930 3020 2420
fz 0.001 0.001 0.001 0.002 0.002 0.002 0.002 0.003 f2 0.003 0.004 0.006 0.008 0.018 0.023 0.029
f (mm/min) 35 40 40 60 55 55 55 55 f (mm/min) 55 65 65 75 140 140 140
DC DC
f———— {
apI 2777777777777? apI 0 E
2 Z
P The data shown is based on medial length tools. Please adust machining conditions according to length. p The data shown is based on medial length tools. Please adust machining conditions according to length.
_ _ _ v, * 1000 , , , v, * 1000
V. - cutting speed (m/min) To calculate RPM from cutting speed: n = V. - cutting speed (m/min) To calculate RPM from cutting speed: n =
n - RPM (rev/min) T*@ n - RPM (rev/min) m*Q
fz - feed rate (mm/tooth) fz - feed rate (mm/tooth)
f - feed rate (mm/rev) f - feed rate (mm/rev)
z- No. of teeth To calculate cutting speed from RPM: v =_N*T* 2 z - No. of teeth To calculate cutting speed from RPM: v_=_N*T*9
ap - axial depth of cut 1000 a, - axial depth of cut 1000
a. - radial depth of cut a, - radial depth of cut
All recommendations are based on ideal machining conditions. Adjustments may need to be made All recommendations are based on ideal machining conditions. Adjustments may need to be made
according to your set-up. The recommendations for speeds, feeds and other parameters presented according to your set-up. The recommendations for speeds, feeds and other parameters presented
in this chart are nominal recommendations and should be considered only as good starting points. in this chart are nominal recommendations and should be considered only as good starting points.
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CUTTING DATA CUTTING DATA

114365 (4 Flute Extended Neck, Corner Radius) e fi— 126365 (4 Flute Extended Neck) L e—
VDI Size (mm) VDI Size (mm)
MATERIAL HRc MATERIAL HRc
GROUP 1.0 1.2 1.5 2.0 3.0 4.0 6.0 8.0 10.0 12.0 GROUP 1.0 1.5 2.0 3.0 4.0 5.0 6.0 8.0 10.0
a, (mm) 0.008 0.009 0.011 0.024 0.036 0.048 0.123 0.168 0.21 0.252 a, (mm) 0.005 0.008 0.011 0.025 0.034 0.042 0.088 0.118 0.147
Ve (M/min) 83 101 112 122 135 145 179 181 188 188 Ve (m/min) 55 72 70 91 103 107 126 127 123
n 26480 23780 23760 18440 14310 11520 9500 7300 6000 5000 n 17600 15300 11120 9630 9160 6800 6670 5040 3910
f2 0.002 0.003 0.003 0.004 0.006 .0009 0.013 0.019 0.023 0.022 f. 0.003 0.004 0.005 0.008 0.017 0.022 0.03 0.042 0.047
f (mm/min) 230 295 300 310 325 405 510 550 550 430 f (mm/min) 200 260 210 310 550 585 790 850 730
a, (mm) 0.008 0.009 0.011 0.024 0.036 0.048 0.123 0.168 0.21 0.252 a, (mm) 0.005 0.008 0.011 0.025 0.034 0.042 0.088 0.118 0.147
Ve (M/min) 83 101 112 122 135 145 179 181 188 188 Ve (m/min) 55 72 70 91 103 107 126 127 123
n 26480 23780 23760 18440 14310 11520 9500 7300 6000 5000 n 17600 15300 11120 9630 9160 6800 6670 5040 3910
f2 0.002 0.003 0.003 0.004 0.006 .0009 0.013 0.019 0.023 0.022 f. 0.003 0.004 0.005 0.008 0.017 0.022 0.03 0.042 0.047
f (mm/min) 230 295 300 310 325 405 510 550 550 430 f (mm/min) 200 260 210 310 550 585 790 850 730
a, (mm) 0.006 0.007 0.008 0.018 0.027 0.036 0.095 0.126 0.158 0.189 a, (mm) 0.004 0.006 0.008 0.019 0.025 0.032 0.066 0.088 0.1
Ve (m/min) 54 64 39 78 87 93 13 114 126 126 Ve (M/min) 34 45 46 57 63 64 76 76 75
35-45 n 17280 17010 14580 12420 9270 7380 6000 4550 4000 3340 35-45 n 10800 9630 7260 6000 4990 4080 4030 3020 2400
f2 0.002 0.003 0.004 0.005 0.007 0.01 0.018 0.024 0.027 0.028 f. 0.003 0.004 0.004 0.008 0.017 0.021 0.03 0.037 0.038
f (mm/min) 165 215 220 225 250 290 430 430 430 380 f (mm/min) 115 155 130 195 340 350 490 450 360
a, (mm) 0.005 0.005 0.007 0.014 0.022 0.029 0.076 0.101 0.126 0.151 a, (mm) 0.003 0.005 0.006 0.015 0.02 0.025 0.053 0.071 0.088
Ve (M/min) 33 40 43 49 53 58 74 76 76 75 Ve (m/min) 21 28 30 34 40 39 45 51 51
45-55 n 10560 10530 9180 7780 5670 4640 3930 3020 2420 2000 45-55 n 6800 5850 4800 3630 3180 2500 2400 2010 1630
f2 0.002 0.003 0.003 0.004 0.005 0.007 0.013 0.017 0.021 0.02 f. 0.001 0.002 0.002 0.004 0.004 0.007 0.01 0.016 0.016
f (mm/min) 90 115 115 120 120 130 200 200 200 160 f (mm/min) 30 40 40 55 55 70 95 130 105
1.0xDCil: 1.0xDCil:
ae e
P The data shown is based on medial length tools. Please adust machining conditions according to length. » The data shown is based on medial length tools. Please adust machining conditions according to length.
_ _ _ v, * 1000 , , , v, * 1000
V. - cutting speed (m/min) To calculate RPM from cutting speed: n = V. - cutting speed (m/min) To calculate RPM from cutting speed: n =
n - RPM (rev/min) T*@ n - RPM (rev/min) m*Q
fz - feed rate (mm/tooth) fz - feed rate (mm/tooth)
f - feed rate (mm/rev) f - feed rate (mm/rev)
z - No. of teeth To calculate cutting speed from RPM: v_=_1*T* & z - No. of teeth To calculate cutting speed from RPM: v_=_N*T* e
ap - axial depth of cut 1000 a, - axial depth of cut 1000
a. - radial depth of cut a, - radial depth of cut
All recommendations are based on ideal machining conditions. Adjustments may need to be made All recommendations are based on ideal machining conditions. Adjustments may need to be made
according to your set-up. The recommendations for speeds, feeds and other parameters presented according to your set-up. The recommendations for speeds, feeds and other parameters presented
in this chart are nominal recommendations and should be considered only as good starting points. in this chart are nominal recommendations and should be considered only as good starting points.
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CUTTING DATA CUTTING DATA

116365 (2 FIUtE) i [ il 116365 (2 FIUtE) i o il
VDI Size (mm) VDI Size (mm)
MATERIAL HRc MATERIAL HRc
GROUP 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0 GROUP 1.5 2.0 25 3.0 3.5 4.0 4.5 5.0
Ve (M/min) 26 37 49 57 60 62 63 66 68 Ve (m/min) 71 73 80 84 91 95 98 99
n 42000 39000 39000 36000 32000 28000 25000 23500 21500 n 15000 11560 10240 8920 8240 7560 6930 6300
<35 <35
f2 0.001 0.001 0.001 0.001 0.002 0.002 0.003 0.003 0.004 f2 0.006 0.008 0.01 0.012 0.015 0.02 0.022 0.025
f (mm/min) 80 85 90 105 120 135 150 155 160 f (mm/min) 170 190 200 210 255 300 310 320
Ve (M/min) 13 18 25 28 30 31 31 33 34 Ve (M/min) 35 40 43 44 47 49 50 50
n 21000 19500 19500 18000 16000 14000 12500 11750 10750 n 7500 6300 5460 4620 4250 3990 3520 3160
f2 0.001 0.001 0.001 0.001 0.002 0.002 0.003 0.003 0.004 f. 0.006 0.007 0.01 0.013 0.016 0.019 0.022 0.025
f (mm/min) 37 43 45 52 60 67 75 77 80 f (mm/min) 85 90 105 44 135 150 155 160
Ve (m/min) 26 37 49 57 60 62 63 66 68 Ve (m/min) 71 73 80 84 91 95 98 99
n 42000 39000 39000 36000 32000 28000 25000 23500 21500 n 15000 11560 10240 8920 8240 7560 6930 6300
f2 0.001 0.001 0.001 0.001 0.002 0.002 0.003 0.003 0.004 fz 0.006 0.008 0.01 0.012 0.015 0.02 0.022 0.025
f (mm/min) 80 85 90 105 120 135 150 155 160 f (mm/min) 170 190 200 210 255 300 310 320
Ve (m/min) 16 22 29 34 36 37 38 40 41 Ve (m/min) 42 48 52 52 56 58 59 59
n 25200 23400 23400 21600 19200 16800 15000 14100 12900 n 9000 7560 6560 5560 5090 4620 4200 3780
35-45 35-45
f2 0.001 0.001 0.001 0.001 0.002 0.002 0.003 0.003 0.004 f. 0.006 0.008 0.01 0.013 0.016 0.019 0.022 0.025
f (mm/min) 48 51 54 63 72 81 90 90 96 f (mm/min) 102 120 130 140 56 180 185 190
Ve (m/min) 1 15 20 23 24 25 25 27 27 Ve (m/min) 28 32 33 32 35 37 37 36
n 16800 15600 15600 14400 12800 11200 10000 9400 8600 n 6000 5040 4200 3360 3150 2940 2630 2320
45-55 45-55
f2 0.001 0.001 0.001 0.001 0.001 0.001 0.002 0.002 0.002 f2 0.003 0.003 0.004 0.006 0.006 0.007 0.009 0.011
f (mm/min) 16 17 18 21 24 27 30 31 32 f (mm/min) 34 35 37 40 40 40 45 50
< HRc45 > HRc45 < HRc45 > HRc45
DC DC DC DC
a,:80.2mm - ¢1.0mm = 0.15x DC 7 > a,: 80.2mm - g1.0mm = 0.02 x DC 7 > a,:20.2mm - 1.0mm = 0.15 x DC 7 7 a,:20.2mm - 1.0mm = 0.02 x DC 7 7
a,: 1.5mm - 3.0mm = 0.2 x DC ap:]: a,: 81.5mm - 20.0mm = 0.05 x DC ap:]: a,: 21.5mm - 3.0mm =0.2x DC apI a,: 81.5mm - 20.0mm = 0.05 x DC ap:I:
a, : 83.5mm - 20.0mm = 0.5 x DC 2 7 a, : 3.5mm - 20.0mm = 0.5 x DC 2 7
_ _ _ v, * 1000 , , , v, * 1000
V. - cutting speed (m/min) To calculate RPM from cutting speed: n = V. - cutting speed (m/min) To calculate RPM from cutting speed: n =
n - RPM (rev/min) T*@ n - RPM (rev/min) m*Q
fz - feed rate (mm/tooth) fz - feed rate (mm/tooth)
f - feed rate (mm/rev) f - feed rate (mm/rev)
z- No. of teeth To calculate cutting speed from RPM: v =_N*T* 2 z - No. of teeth To calculate cutting speed from RPM: v_=_N*T*9
ap - axial depth of cut 1000 a, - axial depth of cut 1000
a. - radial depth of cut a, - radial depth of cut
All recommendations are based on ideal machining conditions. Adjustments may need to be made All recommendations are based on ideal machining conditions. Adjustments may need to be made
according to your set-up. The recommendations for speeds, feeds and other parameters presented according to your set-up. The recommendations for speeds, feeds and other parameters presented
in this chart are nominal recommendations and should be considered only as good starting points. in this chart are nominal recommendations and should be considered only as good starting points.
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CUTTING DATA CUTTING DATA

116365 (2 FIUtE)  frm i o il 116365 (2 FIUtE)  frs i o il
VDI Size (mm) VDI Size (mm)
MATERIAL HRc MATERIAL HRc
GROUP 6.0 6.5 7.0 8.0 8.5 9.0 9.5 10.0 GROUP 10.5 11.0 12.0 13.0 14.0 15.0 16.0 20.0
Ve (M/min) 105 107 107 106 106 105 104 102 Ve (M/min) 103 104 103 106 109 110 1M1 106
n 5560 5220 4880 4200 3965 3730 3495 3260 n 3130 3000 2740 2605 2470 2335 2200 1680
<35 <35
f2 0.031 0.034 0.037 0.045 0.046 0.048 0.049 0.051 f2 0.05 0.051 0.051 0.051 0.051 0.05 0.05 0.051
f (mm/min) 350 355 365 380 365 355 340 330 f (mm/min) 315 305 280 265 250 235 220 170
Ve (M/min) 54 54 54 53 53 53 53 53 Ve (m/min) 53 53 51 52 53 53 23 53
n 2840 2655 2470 2100 1995 1890 1785 1680 n 1600 1520 1360 1285 1210 1135 1060 840
f2 0.032 0.034 0.036 0.043 0.044 0.045 0.046 0.048 f. 0.047 0.018 0.048 0.049 0.05 0.051 0.052 0.048
f (mm/min) 180 180 180 180 175 170 165 160 f (mm/min) 150 145 130 125 120 115 110 80
Ve (m/min) 105 107 107 106 106 105 104 102 Ve (m/min) 103 104 103 106 109 110 11 106
n 5560 5220 4880 4200 3965 3730 3495 3260 n 3130 3000 2740 2605 2470 2335 2200 1680
f2 0.031 0.034 0.037 0.045 0.046 0.048 0.049 0.051 f2 0.05 0.051 0.051 0.051 0.051 0.05 0.05 0.051
f (mm/min) 350 355 365 380 365 355 340 330 f (mm/min) 315 305 280 265 250 235 220 170
Ve (m/min) 63 64 65 63 64 64 64 63 Ve (m/min) 63 64 63 65 67 68 68 67
n 3360 3150 2940 2520 2390 2260 2130 2000 n 1920 1840 1680 1600 1520 1440 1360 1060
35-45 35-45
f2 0.033 0.034 0.036 0.04 0.04 0.04 0.04 0.04 f. 0.039 0.039 0.039 0.039 0.039 0.04 0.04 0.038
f (mm/min) 220 215 210 200 190 180 170 160 f (mm/min) 150 145 130 125 120 115 110 80
Ve (m/min) 38 39 40 42 43 43 43 43 Ve (m/min) 43 44 44 45 45 45 45 43
n 2000 1920 1840 1680 1600 1520 1440 1360 n 1310 1260 1160 1095 1030 965 0.022 680
45-55 45-55
fz 0.014 0.016 0.018 0.022 0.022 0.021 0.021 0.022 f2 0.022 0.022 0.024 0.014 0.023 0.022 900 0.022
f (mm/min) 55 60 65 75 70 65 60 60 f (mm/min) 58 55 55 52 47 43 40 30
< HRc45 > HRc45 < HRc45 > HRc45
DC DC DC DC
a, : 20.2mm - g1.0mm = 0.15 x DC 7] > a, : 0.2mm - g1.0mm = 0.02 x DC 7 7> a, : 0.2mm - 1.0mm = 0.15x DC 7 > a, : 0.2mm - g1.0mm = 0.02 x DC 7] >
a,: 21.5mm - g3.0mm = 0.2 x DC ap:I: a,:21.5mm - 220.0mm =0.05xDC g, a,: 21.5mm - 3.0mm =0.2x DC apI a,: 81.5mm - 20.0mm = 0.05 x DC ap:I:
a, : 83.5mm - 20.0mm = 0.5 x DC a, : 3.5mm - 20.0mm = 0.5 x DC
P 7 Z P 7 7
_ _ _ v, * 1000 , , , v, * 1000
V. - cutting speed (m/min) To calculate RPM from cutting speed: n = V. - cutting speed (m/min) To calculate RPM from cutting speed: n =
n - RPM (rev/min) T*@ n - RPM (rev/min) m*Q
fz - feed rate (mm/tooth) fz - feed rate (mm/tooth)
f - feed rate (mm/rev) f - feed rate (mm/rev)
z- No. of teeth To calculate cutting speed from RPM: v =_N*T* 2 z - No. of teeth To calculate cutting speed from RPM: v_=_N*T*9
ap - axial depth of cut 1000 a, - axial depth of cut 1000
a. - radial depth of cut a, - radial depth of cut
All recommendations are based on ideal machining conditions. Adjustments may need to be made All recommendations are based on ideal machining conditions. Adjustments may need to be made
according to your set-up. The recommendations for speeds, feeds and other parameters presented according to your set-up. The recommendations for speeds, feeds and other parameters presented
in this chart are nominal recommendations and should be considered only as good starting points. in this chart are nominal recommendations and should be considered only as good starting points.
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CUTTING DATA CUTTING DATA

118365 (2 Flute, Long Length) b i 106365 (6 Flute, 45° Helix) 0 aaaa
VDI Size (mm) VDI Size (mm)
MATERIAL HRc MATERIAL HRc
GROUP 10 | 15 | 20 | 25 | 30 | 40 | 50 | 60 | 80 | 10.0 | 120 | 16.0 GROUP 6.0 8.0 10.0 12.0 16.0 20.0
Ve (M/min) 45 48 51 54 54 65 62 72 72 77 75 85 Ve (M/min) 105 106 106 107 106 106
n 14400 | 10080 8160 6930 5720 5150 3960 3800 2880 2450 2000 1700 n 5560 4200 3360 2840 2100 1680
<3 f 0.002 0.003 0.004 0.005 0.008 0.012 0.015 0.02 0.033 0.033 0.033 0.031 <3 fz 0.06 0.079 0.099 0.099 0.1 0.1
f (mm/min) 55 60 70 75 90 120 120 155 190 160 130 105 f (mm/min) 2000 2000 2000 1680 1260 1010
Ve (M/min) 45 48 51 54 54 65 62 72 72 7 75 85 Ve (Mm/min) 105 106 106 107 106 106
n 14400 | 10080 8160 6930 5720 5150 3960 3800 2880 2450 2000 1700 n 5560 4200 3360 2840 2100 1680
f 0.002 0.003 0.004 0.005 0.008 0.012 0.015 0.02 0.033 0.033 0.033 0.031 fz 0.06 0.079 0.099 0.099 0.1 0.1
f (mm/min) 55 60 70 75 90 120 120 155 190 160 130 105 f (mm/min) 2000 2000 2000 1680 1260 1010
Ve (M/min) 36 38 41 44 44 52 49 57 57 63 63 64 Ve (m/min) 73 74 73 75 74 73
n 11520 8060 6530 5580 4640 4100 3130 3050 2280 2000 1670 1280 n 1370 2940 2320 2000 1480 1160
3543 f 0.002 0.003 0.005 0.006 0.008 0.012 0.016 0.021 0.033 0.031 0.034 0.031 35-43 fz 0.059 0.078 0.098 0.097 0.099 0.099
f (mm/min) 50 50 60 65 75 100 100 130 150 125 115 1280 f (mm/min) 3880 1370 1370 1160 880 690
Ve (M/min) 23 24 26 27 27 32 32 37 38 38 38 40 Ve (m/min) 30 29 31 32 32 31
n 7200 5040 4090 3470 2850 2580 2050 1970 1510 1210 1010 800 n 1580 1160 1000 840 640 500
45-55 f 0.002 0.002 0.004 0.004 0.007 0.01 0.011 0.015 0.023 0.025 0.022 0.022 45-58 fz 0.022 0.03 0.035 0.036 0.034 0.037
f (mm/min) 25 25 30 30 40 50 45 60 70 60 45 35 f (mm/min) 210 210 210 180 130 110
<HRc45 - > HRc45 oG <HRc35 HRc35 - 45 > HRe45
N - = r’ .
2 eimm- o1zomn=03x00 o, | 7 7 0osx0c | 7] ”“DCI % roxpe e
7 7 0.1xDC 0.05x DC 0.05xDC

» The data shown is based on medial length tools. Please adust machining conditions according to length.

V. - cutting speed (m/min) To calculate RPM from cutting speed: n = V. * 1000 Ve - cutting speed (m/min) To calculate RPM from cutting speed: n = Y. * 1000
n - RPM (rev/min) T*@ n - RPM (rev/min) m*Q

fz - feed rate (mm/tooth) fz - feed rate (mm/tooth)

f - feed rate (mm/rev) f - feed rate (mm/rev)

z- No. of teeth To calculate cutting speed from RPM: v =_N*T* 2 z - No. of teeth To calculate cutting speed from RPM: v_=_N*T*9
ap - axial depth of cut 1000 a, - axial depth of cut 1000

a. - radial depth of cut a, - radial depth of cut

All recommendations are based on ideal machining conditions. Adjustments may need to be made All recommendations are based on ideal machining conditions. Adjustments may need to be made
according to your set-up. The recommendations for speeds, feeds and other parameters presented according to your set-up. The recommendations for speeds, feeds and other parameters presented
in this chart are nominal recommendations and should be considered only as good starting points. in this chart are nominal recommendations and should be considered only as good starting points.
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CUTTING DATA

120365 (2 Flute Extended Neck)

o e—

CUTTING DATA

120365 (2 Flute Extended Neck)

L e—

VDI Size (mm) VDI Size (mm)
MATERIAL HRc MATERIAL HRc
GROUP 0.4 0.5 0.6 0.8 1.0 1.2 1.4 1.5 GROUP 1.8 2.0 2.5 3.0 4.0 5.0 6.0
a, (mm) 0.009 0.011 0.008 0.018 0.023 0.027 0.032 0.054 a, (mm) 0.065 0.045 0.056 0.108 0.144 0.18 0.378
Ve (M/min) 31 39 41 62 62 66 76 81 Ve (Mm/min) 91 72 87 92 90 90 100
n 24660 24660 21920 24660 19680 17520 17280 17280 n 16020 11520 11070 9810 7200 5760 5300
f2 0.009 0.009 0.011 0.013 0.017 0.017 0.019 0.021 f. 0.021 0.023 0.035 0.035 0.073 0.081 0.1
f (mm/min) 435 435 495 630 670 595 660 735 f (mm/min) 680 525 785 695 1055 935 1055
a, (mm) 0.009 0.011 0.008 0.018 0.023 0.027 0.032 0.054 a, (mm) 0.065 0.045 0.056 0.108 0.144 0.18 0.378
Ve (m/min) 31 39 41 62 62 66 76 81 Ve (m/min) 91 72 87 92 90 90 100
n 24660 24660 21920 24660 19680 17520 17280 17280 n 16020 11520 11070 9810 7200 5760 5300
f2 0.009 0.009 0.011 0.013 0.017 0.017 0.019 0.021 f2 0.021 0.023 0.035 0.035 0.073 0.081 0.1
f (mm/min) 435 435 495 630 670 595 660 735 f (mm/min) 680 525 785 695 1055 935 1055
a, (mm) 0.007 0.009 0.006 0.014 0.018 0.021 0.025 0.042 a, (mm) 0.05 0.035 0.044 0.084 0.112 0.14 0.284
Ve (m/min) 29 36 39 58 59 62 72 77 Ve (m/min) 86 68 82 87 86 86 94
35-45 n 23220 23220 20640 23220 18640 16560 16290 16290 35-45 n 15120 10880 10440 9270 6840 5490 5000
f2 0.007 0.007 0.008 0.011 0.015 0.014 0.014 0.016 f. 0.018 0.018 0.026 0.026 0.069 0.066 0.082
f (mm/min) 310 345 350 490 570 460 460 515 f (mm/min) 530 395 550 490 940 730 820
a, (mm) 0.005 0.006 0.005 0.01 0.013 0.015 0.018 0.03 a, (mm) 0.036 0.025 0.031 0.06 0.08 0.1 0.21
Ve (m/min) 26 32 34 52 52 55 63 68 Ve (m/min) 75 60 73 56 76 76 83
45-55 n 20520 20520 18240 20520 16400 14560 14400 14400 45-55 n 13320 9600 9240 5940 6030 4860 4400
fz 0.005 0.006 0.007 0.009 0.013 0.011 0.012 0.013 f2 0.015 0.016 0.022 0.031 0.052 0.05 0.063
f (mm/min) 225 230 260 365 425 310 345 385 f (mm/min) 395 305 415 365 625 490 550

P The data shown is based on medial length tools. Please adust machining conditions according to length. p The data shown is based on medial length tools. Please adust machining conditions according to length.

v, * 1000 v, = 1000

V. - cutting speed (m/min) To calculate RPM from cutting speed: n =
n - RPM (rev/min) m* 0

fz - feed rate (mm/tooth)

f - feed rate (mm/rev)

z - No. of teeth To calculate cutting speed from RPM: v_=_N*T*9
a, - axial depth of cut 1000

a, - radial depth of cut

V. - cutting speed (m/min) To calculate RPM from cutting speed: n =
n - RPM (rev/min) T*@

fz - feed rate (mm/tooth)

f - feed rate (mm/rev)

z - No. of teeth To calculate cutting speed from RPM: v =_N*T* 2
ap - axial depth of cut 1000

a. - radial depth of cut

All recommendations are based on ideal machining conditions. Adjustments may need to be made
according to your set-up. The recommendations for speeds, feeds and other parameters presented
in this chart are nominal recommendations and should be considered only as good starting points.

All recommendations are based on ideal machining conditions. Adjustments may need to be made
according to your set-up. The recommendations for speeds, feeds and other parameters presented
in this chart are nominal recommendations and should be considered only as good starting points.
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CUTTING DATA CUTTING DATA

124365 (4 Flute Long Length) e 124365 (4 Flute Long Length) e i
VDI Size (mm) VDI Size (mm)
MATERIAL HRc MATERIAL HRc
GROUP 1.0 1.5 2.0 2.5 3.0 4.0 5.0 6.0 GROUP 8.0 10.0 12.0 14.0 16.0 20.0 25.0
Ve (M/min) 54 59 60 64 63 75 72 83 Ve (M/min) 84 89 87 93 98 89 86
- n 17280 12420 9530 8090 6660 6000 4610 4420 35 n 3360 2820 2300 2120 1940 1420 1100
< <
f. 0.002 0.003 0.005 0.006 0.009 00014 0.019 0.025 f 0.035 0.042 0.04 0.041 0.037 0.041 0.042
f (mm/min) 145 155 195 210 250 335 350 440 f (mm/min) 470 470 365 345 290 235 185
Ve (m/min) 54 59 60 64 63 75 72 83 Ve (m/min) 84 89 87 93 98 89 86
n 17280 12420 9530 8090 6660 6000 4610 4420 n 3360 2820 2300 2120 1940 1420 1100
f. 0.002 0.003 0.005 0.006 0.009 00014 0.019 0.025 f2 0.035 0.042 0.04 0.041 0.037 0.041 0.042
f (mm/min) 145 155 195 210 250 335 350 440 f (mm/min) 470 470 365 345 290 235 185
Ve (m/min) 31 33 34 37 36 43 41 48 Ve (M/min) 48 52 52 54 54 52 64
35.45 n 9850 7080 5440 4650 3860 3410 2610 2520 35.45 n 1900 1640 1390 1230 1070 820 820
f. 0.002 0.002 0.004 0.005 0.007 0.01 0.013 0.018 f2 0.024 0.028 0.03 0.029 0.027 0.027 0.027
f (mm/min) 60 60 80 85 110 140 135 185 f (mm/min) 185 185 165 145 15 90 90
Ve (m/min) 19 20 21 23 22 27 27 31 Ve (M/min) 32 32 32 33 34 31 39
45.55 n 6050 4350 3400 2890 2380 2150 1710 1640 45.55 n 1260 1010 840 760 640 500 500
f. 0.001 0.002 0.003 0.004 0.006 0.008 0.01 0.014 f2 0.018 0.022 0.021 0.021 0.021 0.023 0.023
f (mm/min) 30 60 45 50 60 70 70 90 f (mm/min) 90 90 70 65 55 45 45
<HRc45 > HRc45 < HRc45 > HRc45
0.05xDC 0.02x DC 0.05xDC 0.02xDC
» The data shown is based on medial length tools. Please adust machining conditions according to length. p The data shown is based on medial length tools. Please adust machining conditions according to length.
_ _ _ v, * 1000 , , , v, * 1000
V. - cutting speed (m/min) To calculate RPM from cutting speed: n = V. - cutting speed (m/min) To calculate RPM from cutting speed: n =
n - RPM (rev/min) T*@ n - RPM (rev/min) m*Q
fz - feed rate (mm/tooth) fz - feed rate (mm/tooth)
f - feed rate (mm/rev) f - feed rate (mm/rev)
z - No. of teeth To calculate cutting speed from RPM: v =_N*T* 2 z - No. of teeth To calculate cutting speed from RPM: v_=_N*T*9
ap - axial depth of cut 1000 a, - axial depth of cut 1000
a. - radial depth of cut a, - radial depth of cut
All recommendations are based on ideal machining conditions. Adjustments may need to be made All recommendations are based on ideal machining conditions. Adjustments may need to be made
according to your set-up. The recommendations for speeds, feeds and other parameters presented according to your set-up. The recommendations for speeds, feeds and other parameters presented
in this chart are nominal recommendations and should be considered only as good starting points. in this chart are nominal recommendations and should be considered only as good starting points.
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CUTTING DATA CUTTING DATA

104365, 122365 (4 Flute, Standard & Heavy Cut) [~ - BT -] 104365, 122365 (4 Flute, Standard & Heavy Cut) [~ ~ ]
VDI Size (mm) VDI Size (mm)
MATERIAL HRc MATERIAL HRc
GROUP 1.0 1.2 1.5 2.0 25 3.0 3.5 4.0 45 GROUP 5.0 5.5 6.0 6.5 7.0 7.5 8.0 8.5 9.0
Ve (m/min) 84 85 88 91 101 105 113 119 122 Ve (M/min) 124 128 131 133 134 134 132 132 132
n 26800 22500 18750 14450 12800 11150 10300 9450 8660 n 7880 7410 6950 6530 6100 5680 5250 4960 4660
<35 <35
f2 0.002 0.003 0.003 0.005 0.0006 0.007 0.011 0.015 0.017 f. 0.019 0.021 0.024 0.026 0.028 0.031 0.034 0.035 0.035
f (mm/min) 240 250 255 280 300 320 445 570 585 f (mm/min) 600 630 660 675 685 700 710 685 660
Ve (M/min) 42 42 44 50 54 54 58 61 62 Ve (M/min) 62 65 67 68 68 68 66 66 67
n 13400 11250 9380 7880 6830 5780 5310 4850 4400 n 3950 37550 3550 3320 3090 2860 2630 2490 2360
f2 0.002 0.003 0.003 0.004 0.006 0.007 0.011 0.014 0.016 f. 0.019 0.021 0.023 0.025 0.028 0.03 0.033 0.034 0.034
f (mm/min) 120 125 130 140 155 170 225 280 290 f (mm/min) 300 315 330 335 340 345 350 340 325
Ve (m/min) 84 85 88 91 101 105 113 119 122 Ve (m/min) 124 128 131 133 134 134 132 132 132
n 26800 22500 18750 14450 12800 11150 10300 9450 8660 n 7880 7410 6950 6530 6100 5680 5250 4960 4660
f2 0.002 0.003 0.003 0.005 0.0006 0.007 0.011 0.015 0.017 f. 0.019 0.021 0.024 0.026 0.028 0.031 0.034 0.035 0.035
f (mm/min) 240 250 255 280 300 320 445 570 585 f (mm/min) 600 630 660 675 685 700 710 685 660
Ve (m/min) 51 51 53 59 64 66 70 73 74 Ve (m/min) 74 7 79 80 81 80 79 80 80
n 16080 13500 11250 9450 8200 6950 6360 5780 5250 n 4730 4460 4200 3940 3680 3410 3150 2990 2830
35-45 35-45
f2 0.002 0.003 0.003 0.004 0.006 0.007 0.011 0.015 0.017 f. 0.019 0.022 0.024 0.026 0.027 0.029 0.03 0.03 0.03
f (mm/min) 145 150 115 170 185 200 275 350 355 f (mm/min) 360 385 410 405 395 390 380 360 340
Ve (m/min) 34 34 35 40 41 40 43 46 47 Ve (m/min) 46 47 47 49 51 52 53 53 57
n 10720 9000 7500 6300 5250 4200 3940 3680 3290 n 2900 2700 2500 2400 2300 2200 2100 2000 1900
45-55 45-55
f2 0.001 0.001 0.002 0.002 0.003 0.004 0.004 0.004 0.005 f. 0.006 0.007 0.008 0.009 0.01 0.012 0.013 0.013 0.013
f (mm/min) 45 45 45 50 55 60 60 60 65 f (mm/min) 70 75 80 90 95 105 110 105 100
1.0xDC 1.0xDC
0.05xDC 0.05xDC
_ _ _ v, * 1000 , , , v, * 1000
V. - cutting speed (m/min) To calculate RPM from cutting speed: n = V. - cutting speed (m/min) To calculate RPM from cutting speed: n =
n - RPM (rev/min) T*@ n - RPM (rev/min) m*Q
fz - feed rate (mm/tooth) fz - feed rate (mm/tooth)
f - feed rate (mm/rev) f - feed rate (mm/rev)
z- No. of teeth To calculate cutting speed from RPM: v =_N*T* 2 z - No. of teeth To calculate cutting speed from RPM: v_=_N*T*9
ap - axial depth of cut 1000 a, - axial depth of cut 1000
a. - radial depth of cut a, - radial depth of cut
All recommendations are based on ideal machining conditions. Adjustments may need to be made All recommendations are based on ideal machining conditions. Adjustments may need to be made
according to your set-up. The recommendations for speeds, feeds and other parameters presented according to your set-up. The recommendations for speeds, feeds and other parameters presented
in this chart are nominal recommendations and should be considered only as good starting points. in this chart are nominal recommendations and should be considered only as good starting points.
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CUTTING DATA CUTTING DATA

104365, 122365 (4 Flute, Standard & Heavy Cut) I =~ ] 167123, 167323, 168123, 168323, 169123, 169323 (4&5 Flute Multi Helix, Corner Radius)
—aw ——BN —E SLOTTING
VDI Size (mm)
MATERIAL HRc i
GROUP 9.5 10.0 11.0 12.0 14.0 16.0 18.0 20.0 VDI Size (mm)
MATERIAL HRc
Ve (m/min) 130 128 130 129 136 138 137 132 GROUP 6.0 8.0 10.0 12.0 16.0 20.0
n 4370 4080 3750 3430 3090 2750 2430 2100 Ve (m/min) 225 225 225 225 225 225
<35
& 0.036 0.037 0.038 0.038 0.038 0.038 0.038 0.038 n 12000 9000 7200 6000 4500 3600
f (mm/min) 635 640 565 520 465 420 365 320 f, 0.032 0.046 0.057 0.064 0.067 0.074
Ve (M/min) 67 66 66 64 68 69 68 66 f (mm/min) 1550 1650 1650 1540 1500 1330
n 2230 2100 1900 1700 1540 1380 1210 1050 Ve (m/min) 200 205 200 205 205 200
f, 0.035 0.036 0.036 0.035 0.036 0.036 0.036 0.036 n 10600 8100 6400 5400 4100 3200
f (mm/min) 315 300 270 240 220 200 175 150 f. 0.026 0.036 0.046 0.053 0.051 0.056
Ve (M/min) 130 128 130 129 136 138 137 132 f (mm/min) 1100 1180 1180 1140 1050 900
n 4370 4080 3750 3430 3090 2750 2430 2100 Ve (m/min) 225 225 225 225 225 225
i 0.036 0.037 0.038 0.038 0.038 0.038 0.038 0.038 n 12000 9000 7200 6000 4500 3600
f (mm/min) 635 640 565 520 465 420 365 320 f, 0.032 0.046 0.057 0.064 0.067 0.074
Ve (M/min) 79 79 79 79 84 85 85 84 f (mm/min) 1550 1650 1650 1540 1500 1330
n 2660 2500 2300 2100 1900 1700 1510 1330 Ve (m/min) 200 205 200 205 205 200
35-45
i 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 n 10600 8100 6400 5400 4100 3200
f (mm/min) 320 300 275 250 225 205 180 160 f. 0.026 0.036 0.046 0.053 0.051 0.056
Ve (M/min) 54 53 55 55 57 57 56 53 f (mm/min) 1100 1180 1180 1140 1050 900
n 1800 1700 1580 1450 1290 1130 990 850
45-55 < DC > DC
i 0.013 0.013 0.013 0.014 0.014 0.013 0.013 0.012 HRe25 > HRe25 7<—»|
f (mm/min) 95 90 85 80 70 60 50 40 1.0x DC:I: Z 0.8 x DCI
77777777777)4 77777777777)4
1.0xDC
T 0.05 x DC
_ _ _ v, * 1000
V. - cutting speed (m/min) To calculate RPM from cutting speed: n =
n - RPM (rev/min) T*@

fz - feed rate (mm/tooth)

f - feed rate (mm/rev)

z - No. of teeth To calculate cutting speed from RPM: v =_N*T* 2
ap - axial depth of cut 1000
a. - radial depth of cut

All recommendations are based on ideal machining conditions. Adjustments may need to be made
according to your set-up. The recommendations for speeds, feeds and other parameters presented
in this chart are nominal recommendations and should be considered only as good starting points.
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CUTTING DATA

High performance machining of
167123, 167323, 168123, 168323, 169123, 169323 (4&5 Flute Multi Helix, Corer Radius) Steel, Stainless Steel, Titanium

—a —— W —— W PROFILING SN o IENEN BN SN NN snellee Alloys
VDI Size (mm)
MATERIAL HRc
GROUP 6.0 8.0 10.0 12.0 16.0 20.0
Ve (M/min) 300 300 300 300 300 300
n 15800 11900 9500 8000 6000 4800
<25
f2 0.041 0.057 0.071 0.08 0.082 0.089
f (mm/min) 2570 2700 2700 2570 2450 2140
Ve (M/min) 270 270 270 270 270 270
n 14300 10700 8500 7100 5400 4300
25-40
f2 0.032 0.046 0.057 0.065 0.065 0.07
f (mm/min) 1850 1950 1950 1850 1750 1500
Ve (m/min) 300 300 300 300 300 300
n 15800 11900 9500 8000 6000 4800
f2 0.041 0.057 0.071 0.08 0.082 0.089
f (mm/min) 2570 2700 2700 2570 2450 2140
Ve (M/min) 270 270 270 270 270 270
n 14300 10700 8500 7100 5400 4300
f. 0.032 0.046 0.057 0.065 0.065 0.07
f (mm/min) 1850 1950 1950 1850 1750 1500
<HRc25 > HRc25
1.0xDC 1.0xDC
0.5xDC T 0.35x DC
P
] ) ] v, = 1000
V. - cutting speed (m/min) To calculate RPM from cutting speed: n =
n - RPM (rev/min) T*@

fz - feed rate (mm/tooth)

f - feed rate (mm/rev)

z - No. of teeth To calculate cutting speed from RPM: v =_N*T* 2
a, - axial depth of cut 1000
a. - radial depth of cut

All recommendations are based on ideal machining conditions. Adjustments may need to be made
according to your set-up. The recommendations for speeds, feeds and other parameters presented
in this chart are nominal recommendations and should be considered only as good starting points.
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APPLICATION GUIDE

» For material group examples, refer to page 4

» For full material group tables, refer to pages 334-347

1-5 | 69 |10-11[12,13| 14 |[15-16 | 17-20 | 21-25 | 26-28 | 29.1 | 29.2 | 30 |31-35 | 36-37 | 38-39 Code Item Description Page No.
oo 0o | 0o 0|0 o e | O 176323 ﬂ 4-flute Short Length P.190
P 3.0mm - 20.0mm
N B | 4-flute Standard Length
cle e ofee e .« o 178323 [ o2 Lo P.191
P f} N 4-flute Standard Length
® ¢ ® ¢ ¢ ® ° ® ° \ t 1 79323 ﬂ Corner Radius, 3.0mm - 20.0mrgn P.1 92-1 93
: TN 4-flute Long Length
RN elo] | N 177323 [ i—— d-flute Long Leng P.194
) ~ 4-flute Long Length
° [ [ ] [ ] [ ] [ [ ] [ ] o ‘ r? t 171 329 “ Necked, CornerIgRadius, g.o -20.0mm P.196-197
4-flute Standard Length
IR cl°o| N B — e e T P.195
MASTERMILL VXD
py— & - 4-flute Double Core
° ° ° ° ° ° © ° ° \ - t‘ 170323 ﬂ Corner Radius, 6.0mm - 25.0mm P.198-199
MASTERMILL VX5
5-flute Short Length
Jaakdld - ol NN 171323 | [N omm 250mn P.200
™ g e 5-flute Short Length
o i i ¢ i 2 2 ° ¢ ‘” t 1 73323 ﬂ Corner Radius, 6.0mm - 295.0mm P'201
— 5-flute Standard Length
cls sle s 00 ole| | TN 172323 | [ RN L e P.202
o B 5-flute Standard Length
- e - e > . * ® i \ ’ ‘ 1 74323 ﬂ Corner Radius, 6.0mm - 25.0mrgn P204-205
— r} 5-flute Standard Length
° © © ° \ - . 175323 “ Roughing, Fine Pitch, 6.0mm -gS.Omm P.203
MASTERMILL VX6
6-flute Standard Length
c oo o ol B P B e — G te saandard Lang P:206
~\
6-flute Standard Length
- - - e . ~ > 1 76329 ﬂ Corner Radius, 6.0mm - 25.0mg1 P208-209
6-flute Long Length
c oo e o« o 175320 | (s GRS 811U LONg Leng P.207
6-flute Long Length Chipsplitter
JERERERE ' o e 675320 (e RN 0;Tue Z0ng Length Chipsplitier 312
S5 N 6-flute Long Length
° b ® ® ® * e 1 73329 m Corner Radius, 6.0mm - 20.0mm P.21 0-211
6-flute Long Length Chipsplitter
o o o o oo OO 673329 m Comer Radius, gOmm-gS.Omm s 213
Cutting Data P.215




SHORT LENGTH STANDARD LENGTH

UROPA
ooL

UROPA
ooL

{\_'A“GA % % < % :I]DIN %a co\,{\)T(ED l n ﬂ I\HAS @4 @7 DIN %a co\//\)T(ED
ZEFP4 KCH45° FHA3537° 6535HA l\ ZEFP4 KCH45° FHA3537° 6535HA l\
Series No. 176323 Series No. 178323
) cutting conditions: p.216-217 '% % ) cutting conditions: p.216-217

—T1 1b —T1 1P
MASTERMILL VX DMM ( el "1"|Ii"v‘ ’ MM ( el ""!I'i"r’ MASTERMILL VX

Chamfered for corner protection.
Minimized tool deflection.
Reduced tool vibration.

OAL

OAL

Chamfered for corner protection.
Minimized tool deflection.
Reduced tool vibration.

6 6 0.10 6 0.10
3.0 4 6 50 0.10 3.0 4 8 55 0.10
4.0 6 8 50 0.15 4.0 6 10 55 0.15
4.0 4 8 50 0.15 4.0 4 10 55 0.15
5.0 6 10 50 0.15 5.0 6 12 55 0.15
6.0 6 10 50 0.20 6.0 6 12 55 0.20
8.0 8 12 55 0.20 8.0 8 16 60 0.20
10.0 10 14 60 0.30 10.0 10 20 75 0.30
12.0 12 16 70 0.35 12.0 12 24 75 0.35
16.0 16 22 80 0.40 16.0 16 32 100 0.40
20.0 20 28 80 0.50 20.0 20 40 100 0.50
el W e sl W
TCDC(mm) TCDMM TCDC(mm) TCDMM
0.00/-0.03 h6 0.00/-0.03 h6
1ISO M ISO M
VDI 1-5 | 69 | 1011 12,13 | 14 |1516  17-20 | 2125 | 2628 | 29.1 | 29.2 | 30 | 31-35 | 36-37 | 38-39 VDI 15 | 69 | 1011 | 12,13 | 14 | 1516 | 17-20 2125 2628 | 29.1 | 292 | 30 | 31-35 | 36-37 | 38-39
EMG 1112 | 1314 | 15 | 2122 | 23 | 31-32 | 33-34 | 71-74 | 61-64 | 81-82 | 83 84 | 51-53 | 41-43 | 16 EMG 1112 | 1314 | 15 | 2122 | 23 | 31-32 | 33-34 | 71-74 | 61-64 | 81-82 | 83 84 |51-53 | 41-43 | 16
Exc;Ient Gg)d ¢ ¢ o ¢ ¢ ® ® ¢ > Exc;Ient G?od o ¢ ¢ ¢ ® ¢ ® ® _
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STANDARD LENGTH CORNER RADIUS

UROPA
ooL

STANDARD LENGTH CORNER RADIUS

UROPA
ooL

MG % % ] % VX MG % % % e
HM DIN — COATED HM DIN — COATED
Series No. 179323 Series No. 179323
) cutting conditions: p.216-217 p cutting conditions: p.216-217
DMM ( DMM (
MASTERMILL VX MASTERMILL VX
Corner radius. APMX Corner radius.
Minimized tool deflection. Minimized tool deflection.
Reduced tool vibration. OAL OAL Reduced tool vibration.
0.3 6 8 55 0.5 12 24 75
3.0
0.5 6 8 55 1.0 12 24 75
12.0
0.3 6 10 55 1.5 12 24 75
4.0
0.5 6 10 55 2.0 12 24 75
0.3* 6 12 55 1.0 16 32 100
5.0 0.5 6 12 55 1.5 16 32 100
1.0* 6 12 55 16.0 2.0 16 32 100
0.3 6 12 55 25 16 32 100
0.5 6 12 55 3.0 16 32 100
6.0 1.0 6 12 55 1.0 20 40 100
1.5 6 12 55 1.5 20 40 100
2.0 6 12 55 20.0 2.0 20 40 100
0.5 8 16 60 2.5 20 40 100
1.0 8 16 60 3.0 20 40 100
8.0
1.5 8 16 60 Mill Dia. Radius Tolerance (mm) Shank Dia.
Jolerance RETOLL RETOLU I-"(':e:ﬁ:
TCDC(mm)
2.0 8 16 60 0.00/-0.03 -0.03 +0.03 hé
0.5 10 20 75
1.0 10 20 75
10.0
1.5 10 20 75
2.0 10 20 75
* Available to order Mill Dia. Radius Tolerance (mm) Shank Dia.
Tolerance Tolerance
TCDC(mm) RETOLL RETOLU TCDMM
0.00/-0.03 -0.03 +0.03 hé
ISO M ISO M
VDI 1-5 6-9 | 10-11 | 12,13 | 14 | 1516 | 17-20 | 21-25 | 26-28 | 291 | 29.2 | 30 | 31-35 | 36-37 | 38-39 VDI 1-5 | 69 | 10-11 (12,13 | 14 | 15-16 | 17-20 | 21-25 | 26-28 | 29.1 | 29.2 | 30 | 31-35 | 36-37 | 38-39
EMG 1-12 | 1314 | 15 | 21-22 | 23 | 31-32 | 33-34 | 71-74 | 61-64 | 81-82 | 83 84 | 51-53 | 41-43 | 16 EMG 1112 | 13-14 | 15 | 21-22 | 23 | 31-32 | 33-34 | 71-74 | 61-64 | 81-82 | 83 84 | 51-53 | 41-43 | 16
() o [ o
Excellent | Good - - “ ~ “ - = - o Excellent | Good - - - “ o - = = °
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LONG LENGTH NECKED

BALL NOSE

UROPA
ooL

o % OO B

ZEFP4 KCH45° FHA3537° 6535HA

Series No. 177323

) cutting conditions: p.216-217

o | {

MASTERMILL VX
Chamfered for corner protection.
Minimized tool deflection.

Reduced tool vibration. ‘ LU
OAL
3.0 6 6 17 57 2.7 0.10
4.0 6 8 22 62 3.7 0.15
5.0 6 10 27 65 4.7 0.15
6.0 6 10 32 68 5.5 0.20
8.0 8 12 46 82 7.5 0.20
10 14 32 72 9.2 0.30
10.0
10 14 55 100 9.2 0.30
12 16 38 83 11.0 0.35
12.0
12 16 64 108 11.0 0.35
16 22 44 92 15.0 0.40
16.0 16 22 60 108 15.0 0.40
16 22 87 135 15.0 0.40
20 28 54 104 19.0 0.50
20.0 20 28 75 125 19.0 0.50
20 28 110 160 19.0 0.50
Mill Dia. Shank Dia.
Tolerance Tolerance
TCDC(mm) TCDMM
0.00/-0.03 hé
1ISO M
VDI 1-5 6-9 10-11 | 12,13 14 15-16 | 17-20 | 21-25 | 26-28 | 29.1 29.2 30 31-35 | 36-37 | 38-39
EMG 11-12 | 13-14 15 21-22 23 31-32 | 33-34 | 71-74 | 61-64 | 81-82 83 84 51-53 | 41-43 16
([ ] o
Excellent | Good - ® L4 L L L4 L [ (o]

OAL

APMX

MG % @7 :ﬂ @ VX
HM DIN COATED

ZEFP4  Frasser  6535HA N

- Series No. 170329

» cutting conditions: p.224

MASTERMILL VX
Minimized tool deflection.
Reduced tool vibration.

6 8 57
4.0 2.0 6 1 57
5.0 2.5 6 13 57
6.0 3.0 6 13 57
8.0 4.0 8 19 63
10.0 5.0 10 22 72
12.0 6.0 12 26 83
16.0 8.0 16 32 92
20.0 10.0 20 38 104
25.0 12.5 25 38 104
Mill Dia. Radius Tolerance (mm) Shank Dia.
T{;’;f{;"("r;em) RETOLL RETOLU Teome
0.00/-0.03 -0.01 +0.01 h6
ISO M
VDI 15 | 69 | 1011 12,13 | 14 | 1516 | 17-20 | 21-25 | 26-28 | 291 | 202 | 30 | 31-35 | 36-37 | 38-39
EMG 1112 | 1314 | 15 | 21-22 | 23 | 31-32 | 3334 | 71-74 | 6164 81-82 83 | 84 | 5153 41-43 | 16
Exc;Ient Gg)d - - - “ o - = = °
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LONG LENGTH NECKED, RADIUS Koo

we b Y WY .
HM DIN . COATED
ZEFP 4 RE FHA35/37°  6535HA l\ NECK

Series No. 171329

DN 0.5 10 14 25 72 9.2
) cutting conditions: p.216-217 05 10 14 35 82 9.2
MASTERMILL VX DMM ( (( 00 0.5 10 14 55 102 9.2
Corner radius. 1.0 10 14 25 82 9.2
Minimized tool deflection. 1.0 10 14 35 82 9.2
Reduced tool vibration. w
OAL 10 10 14 55 102 9.2
0.5 12 16 30 83 11.0
0.5 12 16 40 93 11.0
0.5 12 16 64 17 11.0
1.0 12 16 30 83 11.0
0.3 6 7 12 54 27 12.0 1.0 12 16 40 93 11.0
3.0 03 6 7 7 57 27 1.0 12 16 64 17 11.0
0.5 6 7 12 54 27 2.0 12 16 30 83 11.0
0.5 6 7 7 57 27 2.0 12 16 40 93 11.0
03 6 8 15 57 3.7 2.0 12 16 64 17 11.0
40 0.3 6 8 22 63 3.7 1.0 16 22 38 92 15.0
0.5 6 8 15 57 3.7 1.0 16 22 55 109 15.0
0.5 6 8 22 63 3.7 1.0 16 22 87 141 15.0
0.3 6 10 7 57 47 2.0 16 22 38 92 15.0
50 0.3 6 10 21 67 41 16.0 2.0 16 22 55 109 15.0
0.5 6 10 7 57 47 2.0 16 22 87 141 15.0
0.5 6 10 27 67 a7 3.0 16 22 38 92 15.0
03 6 10 15 57 55 3.0 16 22 55 109 15.0
03 6 10 20 62 55 3.0 16 22 87 141 15.0
0.3 6 10 32 74 55 1.0 20 26 50 104 19.0
05 6 10 15 57 55 1.0 20 26 70 124 19.0
6.0 0.5 6 10 20 62 55 1.0 20 26 110 164 19.0
05 6 10 32 74 55 2.0 20 26 50 104 19.0
1.0 6 10 15 57 55 20.0 2.0 20 26 70 124 19.0
1.0 6 10 . 62 5.5 2.0 20 26 110 164 19.0
1.0 6 10 32 4 55 3.0 20 26 50 104 19.0
0.5 8 12 20 63 7.5 3.0 20 26 70 124 19.0
0.5 8 12 30 3 7.5 3.0 20 26 110 164 19.0
0.5 8 12 46 90 7.5
8.0 1.0 8 12 20 63 75
1.0 8 12 30 73 75
1.0 8 12 46 90 7.5
Mill Dia. Radius Tolerance (mm) Shank Dia.
Tg’gg("rfﬁn) RETOLL RETOLU }"(':esa,;c,; IS0 M
0.00/-0.03 -0.03 +0.03 h6 VDI 1-5 6-9 10-11 | 12,13 14 15-16 | 17-20 | 21-25 | 26-28 | 29.1 29.2 30 31-35 | 36-37 | 38-39
EMG 11-12 | 13-14 15 21-22 23 31-32 | 33-34 | 71-74 | 61-64 | 81-82 83 84 51-53 | 41-43 16
Exc;Ient G?od - ® L4 L L4 ® L ° (o}
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DOUBLE CORE DOUBLE CORE Epoo

e 9 % Y - e 0 O 2 Y %
HM DIN . COATED HM DIN . COATED
ZEFP 4 RE  FHAssare  B535HA N NEck ZEFP 4 RE  FHA3587  6535HA N NEck

Series No. 170323 Series No. 170323
DN DN
) cutting conditions: p.218-219 ﬁ ﬁ » cutting conditions: p.218-219
T N T T ]l
| ([ Y 4 | (T S 4
MASTERMILL VXD =3 i E2 Nl MASTERMILL VXD
Double core geometry reduces tool deflection ‘ L%» ‘ L%. Double core geometry reduces tool deflection
and improves dimensional stability. l« LU le LU and improves dimensional stability.
Optimized edge preparation protects against OAL OAL Optimized edge preparation protects against
chipping problems in high speed machining. r > N > chipping problems in high speed machining.

1703230600 6.0 0.5 6 13 20 57 5.5 1703232000 1.0 20 44 56 110 19.0
1703239001 ' 1.0 6 13 20 57 5.5 1703239017 1.5 20 44 56 110 19.0
1703230800 0.5 8 19 25 63 7.5 1703239018 20.0 2.0 20 44 56 110 19.0
1703239002 1.0 8 19 25 63 7.5 1703239019 ’ 3.0 20 44 56 110 19.0
8.0
1703239003 1.5 8 19 25 63 7.5 1703239020 3.5 20 44 56 110 19.0
1703239004 2.0 8 19 25 63 7.5 1703239021 4.0 20 44 56 110 19.0
1703231000 0.5 10 22 30 72 9.2 1703232500 1.0 25 55 70 130 24.0
1703239005 10.0 1.0 10 22 30 72 9.2 1703239022 1.5 25 55 70 130 24.0
1703239006 ) 15 10 22 30 72 9.2 1703239023 25.0 20 25 55 70 130 24.0
1703239007 2.0 10 22 30 72 9.2 1703239024 3.0 25 55 70 130 24.0
1703231200 0.5 12 26 35 83 11.0 1703239025 4.0 25 55 70 130 24.0
1703239008 1.0 12 26 35 83 11.0 LD (1 Radius Tolerance (mm) Shinls b,
orance RETOLL RETOLU Toom
TCDC(mm)
1703239009 12.0 1.5 12 26 35 83 11.0 000/ 505 003 00 6
1703239010 20 12 26 35 83 11.0
1703239011 3.0 12 26 35 83 11.0 DOUBLE CORE
1. 4 Flute Double Core with unique flute design for excellent chip
1703231400 14.0 1.0 14 26 35 83 13.0 evacuation and high rigidity.
1703239012 ’ 2.0 14 26 35 83 13.0 2. Increased stability and chip flow reduces tool defelection, improving
dimensional stability and workpiece accuracy.
1703231600 10 16 35 43 92 15.0 3. Chip clogging minimized when used for slotting.
1703239013 1.5 16 35 43 92 15.0
1703239014 16.0 2.0 16 35 43 92 15.0
1703239015 3.0 16 35 43 92 15.0
1703239016 4.0 16 35 43 92 15.0
Mill Dia. Radius Tolerance (mm) Shank Dia.
Tolerance Tolerance
TCDC(mm) | RETOLL | RETOLU | tcomm SECTION X-X SECTION Y-Y
0.00/-0.03 -0.03 +0.03 h6 . . . .
Excellent chip evacuation Higher rigidity

ISO M ISO M

VDI 15 | 69 | 10-11 | 12,13 | 14 | 1516 | 17-20 | 21-25 | 26-28 | 29.1 | 29.2 | 30 | 31-35 | 36-37 | 38-39 VDI 15 | 69 | 1011 [ 12,13 | 14 | 1516 | 17-20 | 21-25 | 26-28 | 29.1 | 29.2 | 30 | 31-35 | 36-37 | 38-39

EMG 11-12 | 13-14 | 15 | 2122 | 23 |31-32 | 33-34 | 71-74 | 61-64 | 81-82 | 83 84 | 51-53 | 4143 | 16 EMG 11-12 | 1314 | 15 | 21-22 | 23 | 31-32 | 33-34 | 71-74 | 61-64 | 81-82 | 83 84 | 51-53 | 41-43 | 16

([ ] o [ ] o
Excellent | Good > > > > . . * > Excellent | Good “ > > ~ o © o ~
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SHORT LENGTH
ve & O O =

ZEFP5 KCH45° FHA3537°  6535HA

Series No. 171323

> cutting conditions: p.220

4
li- COATED

out |

MASTERMILL VX5

Chamfered for corner protection.
High rigidity of flute for heavy profiling and

OAL

high speed machining. e
Reinforced cutting edge.

0.20
8.0 12 58 0.20
10.0 10 14 66 0.30
12.0 12 16 73 0.35
16.0 16 22 82 0.40
20.0 20 26 92 0.50
25.0 25 29 100 0.50
Mill Dia. Shank Dia.
Tolerance Tolerance
TCDC(mm) TCDMM
0.00/-0.03 h6
g Reinforced cutting edge
1ISO M
VDI 1-5 6-9 10-11 | 12,13 14 15-16 | 17-20 | 21-25 | 26-28 | 29.1 29.2 30 31-35 | 36-37 | 38-39
EMG 11-12 | 13-14 15 21-22 23 31-32 | 33-34 | 71-74 | 61-64 | 81-82 83 84 51-53 | 41-43 16
([ ] o
Excellent | Good - ® L4 L4 L o o o °

SHORT LENGTH CORNER RADIUS

OAL

UROPA

ooL
b =
DIN

A
. COATED
FHA3537  6535HA I

Series No. 173323

» cutting conditions: p.220

B

ZEFP 5 RE

MASTERMILL VX5

Corner radius.

High rigidity of flute for heavy profiling and
high speed machining.

10 54
8.0 0.5 8 12 58
10.0 0.5 10 14 66
12.0 0.5 12 16 73
16.0 1.0 16 22 82
20.0 1.0 20 26 92
25.0 1.0 25 29 100
Mill Dia. Radius Tolerance (mm) Shank Dia.
TCDo(mmy | RETOLL | RETOLU | 1épmm
0.00/-0.03 -0.03 +0.03 h6
ISO M
VDI 15 | 69 | 10-11 12,13 14 | 15-16 1720 2125 | 2628 | 29.1 | 292 | 30 | 3135 3637  38-39
EMG 1112 | 1314 | 15 | 2122 23 | 31-32 | 33-34 7174 6164 8182 83 | 84 | 5153 4143 16
o G?od e o | & o o o e
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STANDARD LENGTH
e U Y

ZEFP5 KCH45° FHA3537°  6535HA

Series No. 172323

> cutting conditions: p.220

out |

MASTERMILL VX5
Chamfered for corner protection.
High rigidity of flute for heavy profiling and

OAL

high speed machining. e
Reinforced cutting edge.

0.20
8.0 8 19 63 0.20
10.0 10 22 72 0.30
12.0 12 26 83 0.35
16.0 16 36 92 0.40
20.0 20 44 104 0.50
25.0 25 54 121 0.50
Mill Dia. Shank Dia.
Tolerance Tolerance
TCDC(mm) TCDMM
0.00/-0.03 hé
g Reinforced cutting edge
1ISO M
VDI 1-5 6-9 10-11 | 12,13 14 15-16 | 17-20 | 21-25 | 26-28 | 29.1 29.2 30 31-35 | 36-37 | 38-39
EMG 11-12 | 13-14 15 21-22 23 31-32 | 33-34 | 71-74 | 61-64 | 81-82 83 84 51-53 | 41-43 16
([ ] o
Excellent | Good - ® L4 L4 L o o [ (o]

STANDARD LENGTH ROUGHING

DMM

OAL

e @ Y Y e
HM — DIN

ZEFP 5 RE

FHA 40°

FINE

6535HA

UROPA
ooL
% TIAIN
~ COATED

Series No. 175323

» cutting conditions: p.221

MASTERMILL VX5 ROUGHING
Corner radius.
High rigidity of flute and excellent chip

evacuation in difficult to machine materials.

16 57
8.0 0.2 8 16 63
10.0 0.3 10 22 72
12.0 0.3 12 26 83
14.0 0.3 14 26 83
16.0 0.3 16 32 92
20.0 0.3 20 38 104
25.0 0.3 25 45 121
Mill Dia. Radius Tolerance (mm) Shank Dia.
Moe | o) | mero | Reow | e
720146,166 | 000/0070 | 003 w00 o
20.0, 25.0 0.00/-0.084
ISO M
VDI 1-5 | 69 | 10-11 [ 12,13 | 14 | 1516 | 17-20 | 21-25 | 2628 | 29.1 | 29.2 | 30 | 31-35 | 36-37 | 38-39
EMG 11-12 | 13-14 | 15 | 21-22 | 23 | 31-32 | 33-34 | 71-74 | 61-64 | 81-82 | 83 84 | 51-53 | 41-43 | 16
Exc;Iem ng g ° o [ )
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STANDARD LENGTH CORNER RADIUS
i D Y.

ZEFP 5 RE FHA35/37°  6535HA

Series No. 174323

p cutting conditions: p.220

UROPA
ooL

2\[2N

ZEFP 5

omi | |

MASTERMILL VX5

7

RE FHA 35/37°

STANDARD LENGTH CORNER RADIUS

6535HA

UROPA
ooL

.
l<: COATED

Series No. 174323

» cutting conditions: p.220

MASTERMILL VX5

Corner radius. ‘ APMIX ‘ AP Corner radius.
High rigidity of flute for heavy profiling and High rigidity of flute for heavy profiling and
high speed machining. [ OAL > e OAL > high speed machining.
0.3 6 13 57 20 44 104
6.0 0.5 6 13 57 1.5 20 44 104
1.0 6 13 57 2.0 20 44 104
0.5 8 19 63 20.0 25 20 44 104
1.0 8 19 63 3.0 20 44 104
8.0 1.5 8 19 63 4.0 20 44 104
2.0 8 19 63 5.0 20 44 104
0.5 10 22 72 1.0 25 54 121
1.0 10 22 72 1.5 25 54 121
100 1.5 10 22 72 2.0 25 54 121
2.0 10 22 72 25.0 25 25 54 121
0.5 12 26 83 3.0 25 54 121
1.0 12 26 83 4.0 25 54 121
1.5 12 26 83 5.0 25 54 121
120 2.0 12 26 83 T'(\)AITraDriI?:.e Radius Tolerance (mm) ﬁ_gfgrzr?;:.
25 12 26 83 TCDC(mm) RETOLL RETOLU TCDMM
0.00/-0.03 -0.03 +0.03 h6
3.0 12 26 83
1.0 16 36 92
1.5 16 36 92
16.0 2.0 16 36 92
25 16 36 92
3.0 16 36 92
4.0 16 36 92
1ISO M ISO M
VDI 1-5 | 69 | 1011 12,13 | 14 | 1516 | 17-20 | 2125 | 2628 | 29.1 | 29.2 | 30 | 31-35 | 36-37 | 38-39 VDI 15 | 69 | 1011 | 12,13 | 14 | 1516 | 17-20 2125 2628 | 29.1 | 292 | 30 | 31-35 | 36-37 | 38-39
EMG 11-12 | 13-14 | 15 | 2122 | 23 |31-32 | 33-34 | 71-74 | 61-64 | 81-82 | 83 84 | 51-53 | 41-43 | 16 EMG 11-12 | 1314 | 15 | 21-22 | 23 | 31-32 | 33-34 | 71-74 | 61-64 | 81-82 | 83 84 | 51-53 | 41-43 | 16
Exc;Ient ngd ¢ ¢ ¢ ¢ - _ > ¢ Exc;Ient G?od o ¢ ¢ ® - > - ®
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STANDARD LENGTH

LONG LENGTH

UROPA
ooL

e & U Y =
HM DIN < COATED

ZEFP6 FHA45° 6535HA

Series No. 174329

) cutting conditions: p.222-223

DMM (

MASTERMILL VX6

Unequal index and unique geometry optimised
for high speed and trochoidal milling.
90° corner with edge preparation for corner

protection.

57
8.0 8 19 63
10.0 10 22 72
12.0 12 26 83
16.0 16 32 92
20.0 20 38 104
25.0 25 44 104
Mill Dia. Shank Dia.
Tolerance Tolerance
TCDC(mm) TCDMM
0.00/-0.03 hé
/—>
Sharp cutting
edge removed X
1ISO M
VDI 1-5 6-9 10-11 | 12,13 14 15-16 | 17-20 | 21-25 | 26-28 | 29.1 29.2 30 31-35 | 36-37 | 38-39
EMG 11-12 | 13-14 15 21-22 23 31-32 | 33-34 | 71-74 | 61-64 | 81-82 83 84 51-53 | 41-43 16
([ ] o
Excellent | Good - ® ° L4 L [ [}

MG 3 :ﬂ % VX
r— NN w B DU
ZEFP6 FHA45°  6535HA N

Series No.

175329

p cutting conditions: p.222-223

APMX Unequal index and unique geometry optimised

O N\ E
MASTERMILL VX6

for high speed and trochoidal milli

ng.

90° corner with edge preparation for corner
protection.

75
8.0 8 32 75
10.0 10 40 100
12.0 12 48 120
16.0 16 64 140
20.0 20 80 150
25.0 25 100 170
Mill Dia. Shank Dia.
Tolerance Tolerance
TCDC(mm) TCDMM
0.00/-0.03 hé
/—f
Sharp cutting
edge removed X
ISO M
VDI 1-5 6-9 10-11 | 12,13 14 15-16 | 17-20 | 21-25 | 26-28 | 29.1 29.2 30 31-35 | 36-37 | 38-39
EMG 11-12 | 13-14 15 21-22 23 31-32 | 33-34 | 71-74 | 61-64 | 81-82 83 84 51-53 | 41-43 16
[ ] o
Excellent | Good - ® o L o [ J [ ]
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STANDARD LENGTH CORNER RADIUS

UROPA
ooL

STANDARD LENGTH CORNER RADIUS

UROPA
ooL

w % U U DU
HM DIN < COATED

ZEFP 6 RE FHA45°  6535HA

Series No. 176329 RE

) cutting conditions: p.222-223

DMM (3 §§§§§§§ DC| - -
MASTERMILL VX6 1 1t %

Corner radius.
Unequal index and unique geometry optimised
for high speed and trochoidal milling.

OAL
0.5 6 13 57
6.0
1.0 6 13 57
0.5 8 19 63
8.0
1.0 8 19 63
0.5 10 22 72
1.0 10 22 72
10.0
1.5 10 22 72
2.0 10 22 72
0.5 12 26 83
1.0 12 26 83
12.0 15 12 26 83
2.0 12 26 83
3.0 12 26 83
1.0 16 32 92
1.5 16 32 92
16.0
2.0 16 32 92
3.0 16 32 92
Mill Dia. Radius Tolerance (mm) Shank Dia.
Tolerance Tolerance
TCDC(mm) RETOLL RETOLU TCDMM
0.00/-0.03 -0.03 +0.03 hé
ISO M
VDI 1-5 6-9 10-11 | 12,13 14 15-16 | 17-20 | 21-25 | 26-28 | 29.1 29.2 30 31-35 | 36-37 | 38-39
EMG 11-12 | 13-14 15 21-22 23 31-32 | 33-34 | 71-74 | 61-64 | 81-82 83 84 51-53 | 41-43 16
([ ] o
Excellent | Good - ® ° L L [ J [}

DMM

MG
HM

f U U5 U o

ZEFP 6 RE FHA45°  6535HA

Series No. 176329

p cutting conditions: p.222-223

MASTERMILL VX6

Corner radius.

Unequal index and unique geometry optimised
for high speed and trochoidal milling.

20 38 104
1.5 20 38 104
20.0
2.0 20 38 104
3.0 20 38 104
1.0 25 44 104
1.5 25 44 104
25.0
2.0 25 44 104
3.0 25 44 104
TMIi" Dia. Radius Tolerance (mm) STthk Dia.
olerance olerance
TCDC(mm) RETOLL RETOLU TCDMM
0.00/-0.03 -0.03 +0.03 hé
ISO M
VDI 1-5 6-9 | 10-11 | 12,13 | 14 | 15-16 | 17-20 | 21-25 | 26-28 | 29.1 | 29.2 30 | 31-35 | 36-37 | 38-39
EMG 1-12 | 1314 | 15 | 21-22 | 23 | 31-32 | 33-34 | 71-74 | 61-64 | 81-82 | 83 84 | 51-53 | 41-43 | 16
(] (o}
Excellent | Good “ - ° 4 L4 [ ] [
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LONG LENGTH CORNER RADIUS

LONG LENGTH CORNER RADIUS

UROPA
ooL

VX
COATED

e & U O 2 Y

ZEFP 6 RE FHA45°  6535HA

Series No. 173329

) cutting conditions: p.222-223

DC
MASTERMILL VX6 (——m S

DMM
Corner radius.
Unequal index and unique geometry optimised

ZEFP 6 RE

Corner radius.

vo g U U o

FHA 45°

6535HA

MASTERMILL VX6

%\T

Series No. 173329

p cutting conditions: p.222-223

VX
COATED

Unequal index and unique geometry optimised
for high speed and trochoidal milling.

for high speed and trochoidal milling. OAL OAL
6.0 0.5 6 24 75 20 80 150
' 1.0 6 24 75 15 20 80 150
0.5 8 32 75 20.0 20 20 80 150
8.0 1.0 8 32 75 ' 3.0 20 80 150
2.0 8 32 75 4.0 20 80 150
0.5 10 40 100 5.0 25 80 150
10.0 1.0 10 40 100 1.0 25 100 170
' 1.5 10 40 100 1.5 25 100 170
2.0 10 40 100 25.0 2.0 25 100 170
0.5 12 48 120 ' 3.0 25 100 170
1.0 12 48 120 4.0 25 100 170
12.0 15 12 48 120 5.0 25 100 170
2.0 12 48 120 Mill Dia. Radius Tolerance (mm) Shank Dia.
Tolerance Tolerance
3.0 12 48 120 TCDC(mm) | RETOLL RETOLU TCDMM
0.00/-0.03 -0.03 +0.03 h6
1.0 16 64 140
1.5 16 64 140
16.0
2.0 16 64 140
3.0 16 64 140
Mill Dia. Radius Tolerance (mm) Shank Dia.
Tolerance Tolerance
TCDC(mm) RETOLL RETOLU TCDMM
0.00/-0.03 -0.03 +0.03 hé
1ISO M ISO M
VDI 1-5 6-9 10-11 | 12,13 14 15-16 | 17-20 | 21-25 | 26-28 | 29.1 29.2 30 31-35 | 36-37 | 38-39 VDI 1-5 6-9 10-11 | 12,13 14 15-16 | 17-20 | 21-25 | 26-28 | 29.1 29.2 30 31-35 | 36-37 | 38-39
EMG 11-12 | 13-14 15 21-22 23 31-32 | 33-34 | 71-74 | 61-64 | 81-82 83 84 51-53 | 41-43 16 EMG 11-12 | 13-14 15 21-22 23 31-32 | 33-34 | 71-74 | 61-64 | 81-82 83 84 51-53 | 41-43 16
([ ] o [ ] o
Excellen[iSocd ° ° ° ° ° ¢ e Excellent | Good — - o * L4 L L
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LONG LENGTH CHIPSPLITTER
CORNER RADIUS

UROPA
ooL

LONG LENGTH CHIPSPLITTER
o % D DU

ZEFP6 FHA45° 6535HA

Series No. 675329

vo g U U o

ZEFP 6 RE FHA45°  6535HA

— COATED
N

Series No. 673329

RE

) cutting conditions: p.222-223 p cutting conditions: p.222-223

DMM §§§§§§§§ DC| - - DMM ( DC | - -
MASTERMILL VX6C % m\‘ % MASTERMILL VX6C
Sharp corner APMX APMX Corner radius.
Unequal index and unique geometry optimised OAL OAL Unequal index and unique geometry optimised
for high speed and trochoidal milling. ‘ for high speed and trochoidal milling.
Chip splitter geometry for better swarf control. Chip splitter geometry for better swarf control.
75 6.0 0.5 6 24 75
8.0 8 32 75 ' 1.0 6 24 75
10.0 10 40 100 0.5 8 32 75
12.0 12 48 120 8.0 1.0 8 32 75
16.0 16 64 140 2.0 8 32 75
20.0 20 80 150 0.5 10 40 100
25.0 25 100 170 10.0 1.0 10 40 100
Mill Dia. Shank Dia. ' 1.5 10 40 100
Tolerance Tolerance
TCDC(mm) TCDMM 2.0 10 40 100
0.00/-0.03 h6
0.5 12 48 120
1.0 12 48 120
12.0 1.5 12 48 120
2.0 12 48 120
3.0 12 48 120
el 1.0 16 64 140
Sharp cutting
edge removed X 16.0 1.5 16 64 140
) 2.0 16 64 140
3.0 16 64 140
1.0 20 80 150
20.0 1.5 20 80 150
2.0 20 80 150
Mill Dia. Radius Tolerance (mm) Shank Dia.
Tolerance Tolerance
TCDC(mm) RETOLL RETOLU TCDMM
0.00/-0.03 -0.03 +0.03 h6
1ISO M ISO M
VDI 1-5 | 69 | 10-11 [ 12,13 | 14 | 15-16 | 17-20 | 21-25 | 26-28 | 29.1 | 29.2 | 30 | 31-35 | 36-37 | 38-39 VDI 1-5 | 69 | 10-11 12,13 | 14 | 15-16 | 17-20 | 21-25 | 26-28 | 29.1 | 29.2 | 30 | 31-35 | 36-37 | 38-39
EMG 11-12 | 13-14 | 15 | 2122 | 23 |31-32 | 33-34 | 71-74 | 61-64 | 81-82 | 83 84 | 51-53 | 41-43 | 16 EMG 1-12 | 13-14 | 15 | 2122 | 23 |31-32 | 33-34 | 71-74 | 61-64 | 81-82 | 83 84 | 51-53 | 41-43 | 16
([ ] o [ ] o
Excellen[iSocd ° ° ° ° ° ¢ e Excellent | Good — - o * L4 L L
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CUTTING DATA CUTTING DATA

Cutting Conditions 171329, 176323, 177323, 178323, 179323 (4 Flute VX) SIDE CUTTING Cutting Conditions 171329, 176323, 177323, 178323, 179323 (4 Flute VX) SLOTTING
VDI Size (mm) VDI Size (mm)
MATERIAL HRc MATERIAL HRc
GROUP 3.0 4.0 5.0 6.0 8.0 10.0 12.0 16.0 20.0 GROUP 3.0 4.0 5.0 6.0 8.0 10.0 12.0 16.0 20.0
Ve (m/min) 152 152 152 152 152 168 168 168 168 Ve (m/min) 152 152 152 152 152 168 168 168 168
n 16128 12096 9677 8064 6048 5348 4456 3342 2674 n 16128 12096 9677 8064 6048 5348 4456 3342 2674
<2 f, 0.005 0.008 0.011 0.016 0.027 0.038 0.047 0.053 0.065 <2 f. 0.005 0.008 0.011 0.016 0.027 0.038 0.047 0.053 0.065
f (mm/min) 323 387 513 516 653 813 838 709 695 f (mm/min) 323 387 513 516 653 813 838 709 695
Ve (m/min) 107 107 107 107 107 17 17 17 17 Ve (m/min) 107 107 107 107 107 17 17 17 17
n 11353 8515 6812 5677 4257 3724 3104 2328 1862 n 11353 8515 6812 5677 4257 3724 3104 2328 1862
25-35 f. 0.005 0.008 0.011 0.016 0.027 0.038 0.047 0.053 0.065 25-35 f. 0.005 0.008 0.011 0.016 0.027 0.038 0.047 0.053 0.065
f (mm/min) 227 272 300 363 460 566 583 493 484 f (mm/min) 227 272 300 363 460 566 583 493 484
Ve (m/min) 64 64 64 64 64 70 70 70 70 Ve (m/min) 64 64 64 64 64 70 70 70 70
n 6791 5093 4074 3395 2546 2228 1857 1393 1114 n 6791 5093 4074 3395 2546 2228 1857 1393 1114
35-45 f. 0.003 0.006 0.008 0.011 0.019 0.027 0.032 0.037 0.045 3545 f. 0.003 0.006 0.008 0.011 0.019 0.027 0.032 0.037 0.045
f (mm/min) 81 122 130 149 194 241 238 206 201 f (mm/min) 81 122 130 149 194 241 238 206 201
Ve (m/min) 161 161 161 161 161 161 161 161 161 Ve (m/min) 161 161 161 161 161 161 161 161 161
n 17083 12812 10250 8541 6406 5125 4270 3203 2562 n 17083 12812 10250 8541 6406 5125 4270 3203 2562
- f, 0.004 0.006 0.009 0.013 0.022 0.034 0.040 0.045 0.055 - f. 0.004 0.006 0.009 0.013 0.022 0.034 0.040 0.045 0.055
f (mm/min) 273 307 369 444 564 697 683 577 564 f (mm/min) 273 307 369 444 564 697 683 577 564
Ve (m/min) 115 115 115 115 115 115 115 115 115 Ve (m/min) 115 15 15 15 15 15 15 115 115
n 12202 9151 7321 6104 4576 3661 3050 2288 1830 n 12202 9151 7321 6104 4576 3661 3050 2288 1830
M - f. 0.005 0.008 0.013 0.018 0.028 0.048 0.056 0.063 0.077 M b f. 0.005 0.008 0.013 0.018 0.028 0.048 0.056 0.063 0.077
f (mm/min) 244 293 381 439 512 703 683 577 564 f (mm/min) 244 293 381 439 512 703 683 577 564
Ve (m/min) 104 104 104 104 104 104 104 104 104 Ve (m/min) 104 104 104 104 104 104 104 104 104
n 11035 8276 6621 5517 4138 3310 2759 2069 1655 n 11035 8276 6621 5517 4138 3310 2759 2069 1655
- f. 0.005 0.008 0.013 0.018 0.028 0.048 0.055 0.062 0.077 v f. 0.005 0.008 0.013 0.018 0.028 0.048 0.055 0.062 0.077
f (mm/min) 221 265 344 397 463 636 607 513 510 f (mm/min) 221 265 344 397 463 636 607 513 510
Ve (m/min) 112 112 112 112 112 123 123 123 123 Ve (m/min) 112 112 112 112 112 123 123 123 123
n 11884 8913 7130 5942 4456 3915 3263 2447 1958 n 11884 8913 7130 5942 4456 3915 3263 2447 1958
f. 0.006 0.010 0.014 0.020 0.034 0.048 0.058 0.065 0.081 f. 0.006 0.010 0.014 0.020 0.034 0.048 0.058 0.065 0.081
f (mm/min) 285 357 399 475 606 752 757 636 634 f (mm/min) 285 357 399 475 606 752 757 636 634
Ve (m/min) 31 31 31 31 31 31 31 31 31 Ve (m/min) 31 31 31 31 31 31 31 31 31
n 3289 2467 1974 1645 1233 987 822 617 493 n 3289 2467 1974 1645 1233 987 822 617 493
f. 0.005 0.007 0.012 0.018 0.031 0.047 0.055 0.064 0.077 f. 0.005 0.007 0.012 0.018 0.031 0.047 0.055 0.064 0.077
f (mm/min) 66 69 95 118 153 186 181 158 152 f (mm/min) 66 69 95 118 153 186 181 158 152
Ve (m/min) 81 81 81 81 81 81 81 81 81 Ve (m/min) 81 81 81 81 81 81 81 81 81
n 8594 6446 5157 4297 3223 2578 2149 1611 1289 n 8594 6446 5157 4297 3223 2578 2149 1611 1289
f. 0.004 0.007 0.011 0.016 0.025 0.043 0.050 0.056 0.069 f2 0.004 0.007 0.011 0.016 0.025 0.043 0.050 0.056 0.069
f (mm/min) 138 180 227 275 322 445 430 361 356 f (mm/min) 138 180 227 275 322 445 430 361 356
g!rDEEEEL;TTING SIIZ:ESCUTTING S_IF(ENE"II-'IQG SLOTTING
.5x DC - STAINLESS DC DC
CAST IRON 15X DCil: _24 1.0 x DC - TITANIUM 0.5 x DC - STAINLESS CAST IRON 7 - 1.0 x DC - STAINLESS 4~ 77 ~
1.0 x DC - NICKEL 0.35 x DC - TITANIUM 1.0 x DCI 0.5 x DC - TITANIUM I
0.5xDC 0.25 x DC - NICKEL 7 0.5 x DC - NICKEL 7
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CUTTING DATA CUTTING DATA

Cutting Conditions 170323 (4 Flute VXD) SIDE CUTTING Cutting Conditions 170323 (4 Flute VXD) SLOTTING
VDI Size (mm) VDI Size (mm)
MATERIAL HRc MATERIAL HRc
GROUP 6.0 8.0 10.0 12.0 14.0 16.0 20.0 25.0 GROUP 6.0 8.0 10.0 12.0 14.0 16.0 20.0 25.0
Ve (m/min) 160 160 160 160 160 160 160 160 Ve (m/min) 125 125 125 125 125 125 125 125
n 8488 6366 5093 4244 3638 3183 2546 2037 n 6631 4974 3979 3316 2842 2487 1989 1592
<25 f. 0.027 0.035 0.042 0.053 0.058 0.063 0.077 0.084 <25 2 0.025 0.034 0.042 0.049 0.056 0.063 0.070 0.084
f (mm/min) 917 891 856 900 844 802 784 684 f (mm/min) 663 676 668 650 637 627 557 535
Ve (m/min) 150 150 150 150 150 150 150 150 Ve (m/min) 120 120 120 120 120 120 120 120
n 7958 5968 4775 3979 3410 2984 2387 1910 n 6366 4775 3820 3183 2728 2387 1910 1528
25-35 f, 0.025 0.035 0.042 0.049 0.056 0.063 0.070 0.084 25-35 i 0.025 0.034 0.042 0.049 0.056 0.063 0.070 0.077
f (mm/min) 796 836 802 780 764 752 668 642 f (mm/min) 637 649 642 624 611 602 535 471
Ve (m/min) 150 150 150 150 150 150 150 150 Ve (m/min) 120 120 120 120 120 120 120 120
n 7958 5968 4775 3979 3410 2984 2387 1910 n 6366 4775 3820 3183 2728 238 1910 1528
3545 f. 0.027 0.035 0.046 0.053 0.060 0.067 0.077 0.084 3545 i 0.027 0.035 0.042 0.053 0.058 0.063 0.077 0.084
f (mm/min) 859 836 879 844 819 800 736 642 f (mm/min) 688 668 642 675 633 602 588 513
Ve (m/min) 155 155 155 155 155 155 155 155 Ve (m/min) 125 125 125 125 125 125 125 125
n 8223 6167 4934 4112 3524 3084 2467 1974 n 6631 4974 3979 3316 2842 2487 1989 1592
. f, 0.034 0.046 0.057 0.067 0.076 0.086 0.095 0.114 - f. 0.034 0.046 0.057 0.067 0.074 0.081 0.095 0.105
f(mm/min) | 1125 1125 1125 1094 1071 1055 937 900 f (mm/min) 907 907 907 882 841 803 756 665
Ve (m/min) 105 105 105 105 105 105 105 105 Ve (m/min) 85 85 85 85 85 85 85 85
n 5570 4187 3342 2785 2387 2089 1671 1337 n 4509 3382 2706 2255 1933 1691 1353 1082
M b f, 0.025 0.034 0.042 0.048 0.055 0.062 0.071 0.081 M b f. 0.025 0.034 0.042 0.048 0.055 0.062 0.071 0.081
f (mm/min) 557 568 562 535 525 518 475 433 f (mm/min) 446 463 452 428 425 418 386 350
Ve (m/min) 44 44 44 44 44 44 44 44 Ve (m/min) 36 36 36 36 36 36 36 36
n 2334 1751 1401 1168 1000 875 700 560 n 1910 1432 1146 955 819 716 573 458
" f, 0.016 0.021 0.027 0.032 0.036 0.040 0.046 0.052 " f. 0.016 0.021 0.027 0.032 0.036 0.040 0.046 0.052
f (mm/min) 151 146 149 151 144 140 128 117 f (mm/min) 123 120 122 123 118 114 105 96
Ve (m/min) 175 175 175 175 175 175 175 175 Ve (m/min) 140 140 140 140 140 140 140 140
n 9284 6963 5570 4642 3979 3482 2785 2228 n 7427 5570 4456 3714 3183 2785 2228 1783
f, 0.021 0.028 0.035 0.042 0.048 0.053 0.060 0.070 f, 0.021 0.028 0.035 0.042 0.048 0.053 0.060 0.067
f (mm/min) 780 780 780 780 764 738 668 624 f (mm/min) 624 624 624 624 611 590 535 478
Ve (m/min) 32 32 32 32 32 32 32 32 Ve (m/min) 25 25 25 25 25 25 25 25
n 1698 1273 1019 849 728 637 509 407 n 1326 995 796 663 568 497 397 318
f, 0.020 0.026 0.032 0.038 0.044 0.048 0.055 0.065 i 0.018 0.024 0.030 0.036 0.040 0.044 0.050 0.055
f (mm/min) 136 132 130 129 128 122 112 106 f (mm/min) 95 95 95 95 91 88 80 70
Ve (m/min) 70 70 70 70 70 70 70 70 Ve (m/min) 55 55 55 55 55 55 55 55
n 3714 2785 2228 1857 1592 1393 1114 891 n 2918 2188 1751 1459 1251 1094 875 700
f, 0.034 0.048 0.057 0.067 0.076 0.086 0.095 0.114 i 0.034 0.046 0.057 0.067 0.076 0.086 0.095 0.105
f (mm/min) 508 529 508 494 484 476 423 406 f (mm/min) 399 399 399 388 380 374 333 293
SIDE CUTTING SIDE CUTTING SLOTTING i, SLOTTING
gZE‘,I'EI'LISON 1.0xDC (1):2 . Bg’ i 2&1’;&2@ (1) 0.4 x DC - STAINLESS EEL.F‘E‘ON 7 7 1.0x DC - STAINLESS 7 Be—
prdegid iy 0.4 x DG - TITANIUM 10 x DCI 0.5 x DC - STAINLESS (14):[
04 xDC e e 0.3 x DG - NICKEL 7 1.0 x DC - TITANIUM 7
0.4 x DC - NICKEL
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CUTTING DATA CUTTING DATA

Cutting Conditions 171323, 172323, 173323, 174323 (5 Flute VX5) Cutting Conditions 175323 (5 Flute VX5 Roughing)
VDI Size (mm) VDI Size (mm)
MATERIAL HRc MATERIAL HRc
GROUP 6.0 8.0 10.0 12.0 16.0 20.0 25.0 GROUP 6.0 8.0 10.0 12.0 14.0 16.0 20.0 25.0
Ve (m/min) 144 144 144 144 144 144 144 Ve (m/min) 80 80 80 80 80 80 80 80
n 7639 5730 4584 3820 2865 2292 1833 n 4244 3183 2546 2122 1819 1592 1273 1019
<25 M|z
f. 0.034 0.038 0.050 0.063 0.076 0.089 0.101 f. 0.025 0.034 0.041 0.051 0.057 0.063 0.081 0.091
f (mm/min) 1299 1089 1146 1203 1089 1020 926 f (mm/min) 531 541 522 541 518 501 516 463
Ve (M/min) 101 101 101 101 101 101 101 Ve (m/min) 40 40 40 40 40 40 40 40
n 5358 4019 3215 2679 2009 1607 1286 n 2122 1592 1273 1061 909 796 637 509
25-35 f, 0.034 0.038 0.050 0.063 0.076 0.089 0.101 f. 0.020 0.025 0.037 0.040 0.046 0.052 0.061 0.068
f (mm/min) 911 764 804 844 764 715 649 f (mm/min) 212 199 236 212 209 207 197 173
Ve (M/min) 60 60 60 60 60 60 60 Ve (m/min) 65 65 65 65 65 65 65 65
n 3183 2387 1910 1592 1194 955 764 n 3448 2586 2069 1724 1478 1293 1035 828
35-45 f, 0.024 0.027 0.035 0.044 0.054 0.062 0.071 f, 0.022 0.031 0.038 0.046 0.052 0.058 0.074 0.084
f (mm/min) 382 322 334 350 322 296 271 f (mm/min) 379 401 393 397 384 375 383 348
Ve (m/min) " " " " " " " SIDE CUTTING - STAINLESS & TITANIUM SIDE CUTTING - NICKEL
n 6207 4655 3724 3104 2328 1862 1490
- f, 0.024 0.025 0.030 0.046 0.054 0.061 0.071 15xDC a. ©6.0-910.0:0.15x DC 1.0x DC
f (mm/min) 745 582 559 714 628 568 529 212.0-216.0: 0.1 x DC
Ve (m/min) 82 82 82 82 82 82 82 3. 020.0-225.0:0.05xDC 0.05 X DC
n 4350 3263 2610 2175 1631 1305 1044
M - f, 0.030 0.032 0.038 0.063 0.069 0.076 0.088
f (