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HGT SOLID CARBIDE TOOLS

INTRODUCTION

HG TECHNOLOGY CO,, LTD.,
located at Changhua, Taiwan, dedicated to developing, designing, producing, and marketing cutting tools,
comprises professionals with sophisticated processing experience that provide extensive services and

ensure total customer satisfaction.

Our service range extensively covers 3C, semiconductor, medical care equipment, aerospace, and precision

molding industries.

HG Technology continuously develops more advanced processing technologies based on the enterprise
philosophy of extending the lifespan of tools, increasing work efficiencies, minimizing production costs in

terms of wear and tear of toocls, and maximizing customer benefits.

For HGT Cutting Tools, from material to finished products,

HG Technology insists on utilizing the processes provided by the original European manufacturers
for the production. We only use high quality and stable German Carbide Rods, German and Swiss
6-axis CNC Grinding machines, advanced Swiss Coating technologies, and sophisticated German

Digital Measuring Instruments.

With reasonable prices and stable quality, HG Technology has an expanding sales network that currently
covers more than 30 countries throughout the world. Based on the enterprise philosophy of maximizing

customer's benefits, HG Technology continuously refines itself and grows together with all its customers.

Always improve and elevate the quality, HG TECHNOLOGY CO., LTD.

in order let our customers keep the best competition. http://www.hgt.com.tw
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HGT SOLID CARBIDE TOOLS HGT SOLID CARBIDE TOOLS
QBM . QEM Square End Milis (mmy) Ball Nose End Mills (mm} Corner Radius End Mills {mm)
Miniature 028 A AN Flute Dia,__Dia. Tolerance _ R Tolerance
Deep Rlb . 1.0 0~ -0.020 RO.5 | +0.01 3.0 0.000~-0.020 | +0.02~0
1.5 0~ -0.020 R1 +0.01 4.0 0.000~ -0.020 | +0.02~0
2.0 0~ -0.020 R1.5 | +0.01 6.0 -0.005~-0.025 | +0.02~0
QEFA SBM ;5 | |SBMX / 25 0~ -0.020 R2 +0.01 8.0 -0.010~-0.025 | +0.03~0
p.38 p.56 p.57 ' 3.0 0~ -0.020 R2.5 | +0.01 10.0 -0.010~-0.030 | +0.03~0
/ 4.0 0~ -0.020 R3 +0.01 12.0 -0.010~-0.035 | +0.03~0
5.0 0~ -0.020 R4 | +0.01 16.0 -0.010~-0.040 | +0.03~0
6.0 0~ -0.025 R5 +0.01
8.0 0~-0.030 re | £0.015
10.0 0~ -0.035 R8 +0.02
12.0 0~ -0.040 R10 | +0.02
16.0 0~ -0.040
20.0 0~ -0.040 I
BM EFA g E
p.103 p.118 Shank Dia. _Shank Shank Dia. _Shank Shank Dia. Shank
h6 Tolerance hé Tolerance hé Tolerance
g3 0~ -0.008 @ 3 | 0~ -0.008 @ 3 0~ -0.008
e 4 0~ -0.008 a 4 0~ -0.008 @ 4 0~ -0.008
SEPS SEPI 9 ) smp . a 6 0"' *UUUB @ 6 | G"' -D.OUE a 6 U"' “0.008
Stainless 0,72 073 827 | | .90 e 8 0~-0.008 o 8 0~ -0.008 2 8 0~ -0.008
St [ ' ' ' 2 10 0~ -0.009 210 | 0~-0.009 2 10 0~ -0.009
eels @12 0~ -0.011 g 12 0~ -0.011 212 0~ -0.011
@16 0~ -0.011 @16 | 0~-0.011 @ 16 0~-0.011
@ 20 0~-0.013 @ 20 | 0~-0.013 2 20 0~ -0.013
SiB
Titanium i
Alloy
. SGBF SGEB SGRB
Graphit . :
P .60 b.74 b.94 Recommended cutting attention
1. In order to get the processing efficiency exactly and extend the life of cutters,
please must use the Balanced Chucks with high rigidity and high accuracy.
. DB - | | DEA DEB DEC _-. | | DED e 2. When processing, the length of cutters stretch work clip just enough for working,
A'umlnum p.140 y. / p.142 d p ,43//'1“" p.14 p.145 74 when have to extend the length of milling cutter, must to reduce the Spindle
A"OY LT ; f : / : : v Speed and Feed Speed.
i
/ / V= P -/-*‘; 3. When processing, once have the abnormal noice and vibration, must adjust to
the suitable cutting condition, otherwise will reduce the life or break the cutter.
DEDP DEL . | |DFR 1 DEG d(" v DRC . _
p.147 p.148 i p.149 b . JSOf_—‘ . ;S;fi' 4 4. Please choice the correct Cutting Oil in order to get the best effect.
i f 4
Hf ,:,,,-J' E 5. To use the cutting condition will get the different results, because of the machine,
/ - ry work clip or Program etc...
so suggest when processing, please star from 50% cutting data, Then get more.
ED DBX (= || DEDX A _
C'opper p.110 p.l41/ 5 ||pl46 F I~
Alloy 7 | 7 SOLID gAR3IDI
/ : '
7 P SC ) ¢ A\J3]1 c)o)
www.hgt.com.tw
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Helix Angle ( 0°, 5°, 7°, 25°, 30°, 35°, 45°, 55°)

Work Material Hardness ( 40 , 55, 60, 65 )
Coating

AT Tl ikes e 100} G200 | 316 78 | U5 | e | DLC

Roughing Pitch

e [ T

Corner Radius (0.1,0.2,03,05,1,15,2)

I’ \r..._ﬂ

Tip Angle ( 60°, 90°, 120°)
Applications

HEEHNEHPHHEEEEH006

Statistics for Drills

Dolvo ool ol I L Z 2

Drila Dnlls Drills DIN DIN Shank Cutting Halix
Type Code Code  Diament  Flute Angle .ﬁngle
Tolerance Tolerance

DEPTH OF CUT
- i’l

o Side Milling Profiling

_ b
Slotting .5. Radius Cutting

HGT SOLID CARBIDE TOOLS

SOLID CARBIDE

QMG
Co ) 90
WiCHerieptve (%) 910
Density (glem3) 14.40
HVa (kglmm) 1920
HRA {1503738) 919
K (MNm-32) 9.3
TRS (Nimm?) > 4000
A s02
Porosity B 00
C 00
WC-grain size  {um) 032-05

Density (glem3)
HYas (kg/mm1)
HRA (1503738)
Kic (MMNm-3Z)
TRS (N/mam2)

A
Poroslty B

c
WCgrain size  (pm)

K40-K50

150-Classification

Diameter
Co (%)
WiCHereytve (%)
Density (glem?)
HY (kgimm2)
HRA (1503738)
K (MNm-312)
TRS (N/mm2)
A
Porosity B
c

K40-K50

il

Co % 9 Co % 12 Co % 10
WC incl. Doping (%) 89.83 WC incl. Doping (%) a8 WC incl. Doping (%) 0
Tungsten Carbide CL 20.2um Tungsten Carbide CL 20.4pm Tungsten Carbide CL 20.6pym
PACKING PACKING PACKING
o
=
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i HARD COATIING PROPERTIES COATING APPLICATIONS

Coating Symbol Nanohard- Thickness Fn_*icti?n Max usage  Coating Coating Symbol b rdies copire on diferent rataricls
Type Color ness(GPa) (Hm) Coifficient Temp(°C) Temp{(°C) Type Color
TIALN @ Buack 30 1-4 0.4 800 450 1 TIALN @ Buack General steel for wet cutting (HRC35-45)
AITiN @ sLack 38 1-4 0.6 900 45017 AITiN @ bLack High Hard steel for Dry cutting (HRCA45-65)
nACoB @ vioLeT-BLUE 45 1-4 0.45 1200 4001 nACoB @ vioLET-BLUE High Hard steel for Dry cutting (HRC55-65)
HELICA ° COPPER 30 1-4 0.25 1000 48017 HELICA e COPPER General stesl, Cast iron, with special flute design and work on Stainless steel(EX: SEPS)
CrN . ' METAL-SILVER 18 1-7 0.4 700 200 - 400 CrN . ' METAL-SILVER Copper Alloy
DLC . BLACK 20 1-3 0.15 400 150 - 250 DLC . BLACK Aluminum Alloy
G100 () BURGUNDY-VIOLET 33 1-4 0.3 500 G100 () BURGUNDY-VIOLET  General steel for wet cutting (HRC35-45)
G200 . BLUE-GREY 34 1-4 0.55 850 G200 . ' BLUE-GREY High Hard steel for Dry and wet cutting (HRC55-85)
G300 \ " SOFE GOLD 35 1-4 0.4 800 G300 % ) SOFE GOLD Tough material, ex: Titanium Alloy, Nickel Alloy ,Stainless steel and Heat-resistant alloy
i8 ) GOLD-BRASS 47 1-4 0.45 900 i8 ) GOLD-BRASS High Hard steel for Dry and wet cutting(HRC55-65)
us () RED-BRASS 35 1-4 0.4 1100 us | RED-BRASS High Hard steel for Dry and wet cutting (HRC55-60)
Aldura @ srack 32 1-4 0.35 1100 Aldura @ Brack High Hard steel for Dry cutting (HRC55-65)
Diamond Graphite

Coolant Work Material
A Hardness(HRC)

’ Air Blow 70 Hardened steels high speed and dry milling
B B e nACoB
TIALN AITIN nACoB HELICA CrN DLC Oilmist il L 60 i8 =
HPM3B8(H) AITiN
SKDE1(H) 50 G200
o NAKSO
. HAKOR 40 HELICA
| SoMa40 TIALN
SUS304 30 G100
Water us
Soluble S45C
S50C 20 CrN/DLC
Copper
Aluminium alloys
10 Plastic

i

0 50 100 150 200 250
18 us Aldura V(m/min) Velocity

G100
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MAGIC CUTTING
SERIES

P Ball Nose End Mills

Radius Flute Length OAL. Shank Dia
Order No. R L1 L2 D2
- QB 0104 RO.5 2 50 4
QB 0106 RO.5 2 50 6
QB 0154 RO.75 3 50 4
- QB 0156 RO.75 3 50 6
MG QB 0204 R1 4 50 4
QB 0206 R1 4 50 6
?
7 QB 0303 R1.5 6 50 3
QB 0304 R1.5 6 50 4
A QB 0306 R1.5 6 50 6
QB 0404 R2 8 50 4
QB 0406 R2 8 50 6
ﬁ QB 0506 R2.5 10 50 6
QB 0606 R3 12 50 6
Finishing QB 0808 R4 16 60 8
Sami-
Finishing QB 1010 R5 20 75 10
QB 1212 R6 24 75 12
“Froning
“ QB 1616 RS 32 100 16
.
@ Recommended cutting condition for QB
Carbon Steels . Alloy Steels Alloy Steels . Tool Steels Hardened Steels
MATERIAL  csc.FC,FCD, SCM, SS0C, SKS..  SCr, SNCM, SKD1T, SKDBT , NAKED.. SKD11
HARDNESS ~HRC30 ~HRG50 ~HRCE0
RADIUS  SPEED FEED SPEED FEED SPEED FEED
{mm") mm / min {mm1) mm / min {mm") mm / min
R1 23000 2000 22000 1800 16000 900
R1.5 16000 2000 15000 1800 11000 900
R2 15000 2400 14000 2000 10000 1300
R3 17000 5500 14000 5000 9000 1500
R4 12000 4000 9000 3000 6200 1400
R5 9000 3500 7000 2800 5200 900
R6 8000 2800 6500 1800 4300 800
RS 7000 2000 5000 1500 3300 700




QBG

D2

— e . DImR

1

QBG

JHE EE

Sami-
Finizhing

O0u L Ui

P Ball Nose End Mills

Radius Flute Length OAL. Shank Dia
Order No. R L1 L2 D2
QBG 0404 R2 8 50 4
QBG 0606 R3 12 50 6
QBG 0808 R4 16 60 8
QBG 1010 R5 20 75 10
QBG 1212 R6 24 75 12
Recommended cutting condition for QBG
Carbon Steels . Alloy Steels Alloy Steels . Tool Steels Hardened Steels
MATERIAL o466 FC,FCD, SCM, SS0C, SKS..  SCr, SNCM  SKD11 , SKDB1 , NAKD.. st
HARDNESS ~HRC30 ~HRCS0 ~HRCE0
RADUS  SPEED FEED SPEED FEED SPEED FEED
(mm-T) mm / min {mm) mm / min {mm) mm / min
R1 23000 2000 22000 1800 16000 900
R1.5 16000 2000 15000 1800 11000 800
R2 15000 2400 14000 2000 10000 1300
R3 17000 5500 14000 5000 9000 1500
R4 12000 4000 9000 3000 6200 1400
RS 9000 3500 7000 2800 5200 900
R6 8000 2800 6500 1800 4300 800
RB 7000 2000 5000 1500 3300 700

D1=2R

P Ball Nose End Mills

Radius Flute Length O.AL. Shank Dia
Order No. R L1 L2 D2
QBR 0104 R0O.5 2 50 4
a QBR 0154 RO.75 3 50 4
QBR 0204 R1 4 50 4
- QBR 0306 R1.5 6 50 6
MG QBR 0406 R2 8 50 6
QBR 0506 R2.5 10 50 6
=5
% QBR 0606 R3 12 50 6
QBR 0808 R4 16 60 8
QBR 1010 RS 20 75 10
QBR 1212 R6 24 75 12
—
ALTIN
.
@ Recommended cutting condition for QBR
Carbon Steels . Alloy Steels Alloy Steels . Tool Steels Hardened Steels
MATERIAL  isc, Fc, FCD, SCM, SS0C, SKS..  SCr, SNCM, SKDH1 , SKDBY , NAKED.. K011
HARDNESS ~HRC3) ~HRC50 ~HRCE0
RADIUS SPEED FEED SPEED FEED SPEED FEED
{mm) mm / min {mm1) mm / min {mm") mm / min
R1 23000 2000 22000 1800 16000 900
R1.5 16000 2000 15000 1800 11000 900
R2 15000 2400 14000 2000 10000 1300
R3 17000 5500 14000 5000 9000 1500
R4 12000 4000 9000 3000 6200 1400
R5 9000 3500 7000 2800 5200 900
R6 8000 2800 6500 1800 4300 800
R8 7000 2000 5000 1500 3300 700

QBR




P Ball Nose End Mills anit: mm P Ball Nose End Mills anit: mim

QBN

o, Rs:us FIuteLL:ngth ol.fz.L. smg:z Dia T Ra:us FIuteLL"angll'n Of.zL. snz; Dia
QBN 0104 RO.5 2 50 4 QBX 0104 RO.5 2 50 4
QBN 0106 RO.5 2 50 6 AN QBX 0154 RO.75 3 50 4
il B - o QBN 0154 RO.75 3 50 4 = QBX 0204 R1 4 50 4
i = QBN 0156 R0.75 3 50 6 = QBX 0306 R1.5 6 50 6
QBN 0204 R1 4 50 4 QBX 0406 R2 8 50 6
QBN 0206 R1 4 50 6 QBX 0506 R2.5 10 50 6
7 QBN 0303 R1.5 6 50 3 7 QBX 0606 R3 12 50 6
QBN 0304 R1.5 6 50 4 QBX 0808 R4 16 60 8
QBN 0306 R1.5 6 50 6 i QBX 1010 R5 20 75 10
H QBN 0404 R2 8 50 4 E QBX 1212 R6 24 75 12
— QBN 0406 R2 8 50 6 QBX 1616 R8 32 100 16
nAcoB QBN 0506 R2.5 10 50 6 ﬁ
L2 QBN 0606 R3 12 50 6
Finehing QBN 0808 R4 16 60 8 e
Fintoning QBN 1010 R5 20 75 10 Fintaning
QBN 1212 R6 24 75 12
ﬁ QBN 1616 RS 32 100 16 “
| A A

1 D2 |, peR
Recommended cutting condition for QBN Recommended cutting condition for QBX
> DEPTHOF CUT Carbon Steels . Alloy Steels Alloy Steels . Tool Steels Hardened Steels > DEPTHOFCUT Carbon Steels . Alloy Steels Alloy Steels . Tool Steels Hardened Steels
I MATERIAL  si56.FC,FCD, SO, S50, SKS..  SCr, SNCM, SKD'1, SKDB1, NAKED. st i MATERIAL  csc.FC,FCD, SCM, SS0C, SKS..  SCr, SNCM, SKD1T, SKDBT , NAKED.. SKD11
HAL i HARDNESS ~HRC30 ~HRC50 ~HRC80 - e HARDNESS ~HRC30 ~HRCS0 ~HRCE0
P=0.06R P=0.06R
R
e RADIUS SPEED FEED SPEED FEED SPEED FEED HRC45 | RADIUS SPEED FEED SPEED FEED SPEED FEED
i {mmr) mm / min {mm) mm / min {(mmT) mm / min I {mm") mm / min {mm1) mm / min {mm") mm / min
2 fEL IR R1 23000 2000 22000 1800 16000 900 ! Rl 8 R1 23000 2000 22000 1800 16000 900
P<0.03R R15 16000 2000 15000 1800 11000 800 P<0.03R R1.5 16000 2000 15000 1800 11000 900
HRC45 t R2 15000 2400 14000 2000 10000 1300 HRC45 1 R2 15000 2400 14000 2000 10000 1300
Re=Radius R3 17000 5500 14000 5000 9000 1500 ReRadius R3 17000 5500 14000 5000 9000 1500
R4 12000 4000 9000 3000 6200 1400 R4 12000 4000 9000 3000 6200 1400
R5 9000 3500 7000 2800 5200 900 R5 9000 3500 7000 2800 5200 900
R6 8000 2800 6500 1800 4300 800 R6 8000 2800 6500 1800 4300 800
QBR R8 7000 2000 5000 1500 3300 700 RS 7000 2000 5000 1500 3300 700 QBX




QBH

D2

— e . DIeR

QBH

P Ball Nose End Mills

Radius Neck Dia  Flute Length Efieclivelength  O.AL. Shank Dia
Order No. R D3 L1 L3 L2 D2
QBH 0104 RO.5 0.95 1 3 50 4
QBH 0154 RO.75 1.45 1 3 50 4
QBH 0204 R1 1.92 2 5 50 4
= QBH 0306 R1.5 2.90 3 8 50 6
MG QBH 0406 R2 3.88 4 10 50 6
QBH 0506 R2.5 4.80 5 13 50 6
-5
% QBH 0606 R3 5.80 6 15 50 6
QBH 0808 R4 7.70 8 20 60 8
QBH 1010 R5 9.60 10 25 75 10
QBH 1212 R6 11.50 12 30 75 12
‘FiEhing
Sami-
Finlzhing
.;
o
@ Recommended cutting condition for QBH
Carbon Steels . Alloy Steels Alloy Steels . Tool Steels Hardened Steels
MATERIAL * susc £, FCD, SO, S50, SKS..  SCr, SNCM, SKDH1, SKDG , NAKED. s
HARDNESS ~HRC30 ~HRC50 ~HRCB0
RADIUS SPEED FEED SPEED FEED SPEED FEED
(mm-) mm / min {mm1) mm / min {mm) mm / min
R1 23000 2000 22000 1800 16000 900
R1.5 16000 2000 15000 1800 11000 900
R2 15000 2400 14000 2000 10000 1300
R3 17000 5500 14000 5000 9000 1500
R4 12000 4000 9000 3000 6200 1400
R5 9000 3500 7000 2800 5200 900
R6 8000 2800 6500 1800 4300 800
R8 7000 2000 5000 1500 3300 700

QBHN

D2 Di=2R
P
o H=0.04R
P<0.06R
HRC45 |
P
5 l H=0.02R
P=0.03R
HRC45 1
R=Radius

P Ball Nose End Mills

Radius  NeckDia FluteLength Effectivelength O.AL.  Shank Dia
Order No. R D3 L1 L3 L2 D2
QBHN 0104 RO.5 0.95 1 3 50 4
QBHN 0154 RO0.75 1.45 1 3 50 4
QBHN 0204 R1 1.92 2 5 50 4
- QBHN 0306 R1.5 2.90 3 8 50 6
MG QBHN 0406 R2 3.88 4 10 50 6
QBHN 0506 R2.5 4.80 5 13 50 5]
?
% QBHN 0606 R3 5.80 6 15 50 6
QBHN 0808 R4 7.70 8 20 60 8
QBHN 1010 RS 9.60 10 25 75 10
QBHN 1212 R6 11.50 12 30 75 12
—
nAcoB
Fnehing
Sami-
Finizhing
.I.
@ Recommended cutting condition for QBHN J
Carbon Steels . Alloy Steels Alloy Steels . Tool Steels Hardened Steels
MATERIAL  45c.FC,FCD, SO, S50, SKS..  SCr, SNCM, SKDT1, SKDB1 , NAKD. SKD11
HARDNESS ~HRC30 ~HRC50 ~HRCE0
RADIUS SPEED FEED SPEED FEED SPEED FEED
{mm’) mm / min {mm") mm / min {mm) mm / min
R1 23000 2000 22000 1800 16000 900
R1.5 16000 2000 15000 1800 11000 900
R2 15000 2400 14000 2000 10000 1300
R3 17000 5500 14000 5000 9000 1500
R4 12000 4000 9000 3000 6200 1400
R5 9000 3500 7000 2800 5200 900
RE6 8000 2800 6500 1800 4300 800
RS 7000 2000 5000 1500 3300 700 QBHN




b

— e . DImR

P Ball Nose End Mills

Radius Neck Dia  Flute Length Effective Length O.AL. Shank Dia
v OrderNo. ' D3 L1 L3 L2 D2
QBHYV 0104 RO.5 0.95 1 3 50 4
e
QBHV 0154 RO.75 1.45 1 3 50 4
== QBHV 0204 R1 1.92 2 5 50 4
- QBHV 0306 R1.5 2.90 3 8 50 6
MG QBHYV 0406 R2 3.88 4 10 50 6
QBHYV 0506 R2.5 4.80 5 13 50 6
-5
W/I QBHY 0606 R3 5.80 6 15 50 6
QBHYV 0808 R4 7.70 8 20 60 8
QBHV 1010 RS 9.60 10 25 75 10
QBHV 1212 R6 11.50 12 30 75 12
Pnishing
Sami-
Finizhing
.’
i'.:g!l
@ Recommended cutting condition for QBHY
Carbon Steels . Alloy Steels Alloy Steels . Tool Steels Hardened Steels
MATERIAL  S460,FC.FCD, SOM, S50C, SKS..  SCr, SNCM, SKDI1, SKDB1 , NAKRD.. st
HARDNESS ~HRC30 ~HRCS0 ~HRCE0
RADIUS SPEED FEED SPEED FEED SPEED FEED
{mmr) mm / min {mm1) mm / min {(mm) mm / min
R1 23000 2000 22000 1800 16000 900
R1.5 16000 2000 15000 1800 11000 900
R2 15000 2400 14000 2000 10000 1300
R3 17000 5500 14000 5000 9000 1500
R4 12000 4000 9000 3000 6200 1400
R5 9000 3500 7000 2800 5200 900
R6 8000 2800 6500 1800 4300 800
R8 7000 2000 5000 1500 3300 700

QBHX

1

__LL_ D1=2R

P Ball Nose End Mills

Radius  NeckDia FluteLength Effectivelength O.AL.  Shank Dia
Order No. R D3 L1 L3 L2 D2
QBHX 0104 RO.5 0.95 1 3 50 4
-y
=\ QBHX 0154 RO0.75 1.45 1 3 50 4
i QBHX 0204 Rf1 1.92 2 5 50 4
- QBHX 0306 R1.5 2.90 3 8 50 6
B QBHX 0406 R2 3.88 4 10 50 6
QBHX 0506 R2.5 4.80 5 13 50 5]
?
% QBHX 0606 R3 5.80 6 15 50 6
QBHX 0808 R4 7.70 8 20 60 8
HRAY QBHX 1010 RS 9.60 10 25 75 10
QBHX 1212 RSB 11.50 12 30 75 12
Fmehng
Sami-
Finizhing
.I.
@ Recommended cutting condition for QBHX
Carbon Steels . Alloy Steels Alloy Steels . Tool Steels Hardened Steels
MATERIAL  csc.FC,FCD, SCM, SS0C, SKS..  SCr, SNCM, SKD1T, SKDBT , NAKED.. SKD11
HARDNESS ~HRC30 ~HRC50 ~HRCE0
RADIUS SPEED FEED SPEED FEED SPEED FEED
{mm™) mm / min {mm1) mm / min {mm) mm / min
R1 23000 2000 22000 1800 16000 800
R1.5 16000 2000 15000 1800 11000 900
R2 15000 2400 14000 2000 10000 1300
R3 17000 5500 14000 5000 9000 1500
R4 12000 4000 9000 3000 6200 1400
R5 8000 3500 7000 2800 5200 900
R6 8000 2800 6500 1800 4300 800
R8 7000 2000 5000 1500 3300 700 QBHX




QBLM
QBLL

P Long Shank / Ball Nose End Mills

Radius Flute Length OAL. Shank Dia
Order No. R L1 L2 D2
QBLS D206 R1 4 75 6
_. _ QBLS 0306 R1.5 6 75 6
ko QBLS 0406 R2 8 75 6
- QBLS 0506 R2.5 10 75 6
MG QBLS 0606 R3 12 75 6
QBLS 0808 R4 16 75 8
-5
W/I QBLM 0606 R3 12 100 6
QBLM 0808 R4 16 100 8
QBLM 1010 RS 20 100 10
QBLM 1212 R6& 24 100 12
—_— QBLL 1010 R5 20 150 10
ALTIN QBLL 1212 R6 24 150 12
QBLL 1616 RS 32 150 16
Finis I QBLL 2020 R10 40 150 20
ST
-’
.
@ Recommended cutting condition for QBLS.QBLM.QBLL
Carbon Steels . Alloy Steels Alloy Steels . Tool Steels Hardened Steels
MATERIAL 46 FC,FCD, SO, SS0C, SKS..  SCr, SNCM , SKD11 , SKDB1 , NAK. st
HARDNESS ~HRC30 ~HRCS0 ~HRCE0
RADIUS SPEED FEED SPEED FEED SPEED FEED
{mmr) mm / min {mm™1) mm / min {(mmT) mm / min
R1 23000 2000 22000 1800 16000 900
R1.5 16000 2000 15000 1800 11000 900
R2 15000 2400 14000 2000 10000 1300
R3 13000 3200 11000 2000 9000 1500
R4 9000 2300 8000 1500 6200 1400
R5 7500 1900 6500 1200 5200 900
R6 6300 1600 5500 1000 4300 800

QBLSX

QBLMX

QBLLX

P Long Shank / Ball Nose End Mills

Radius Flute Length 0.AL. Shank Dia
Order No. R L1 L2 D2
QBLSX 0206 R1 4 75 6
% QBLSX 0306 R1.5 6 75 6
> QBLSX 0406 R2 8 75 6
- QBLSX 0506 R2.5 10 75 6
MG QBLSX 0606 R3 12 75 6
QBLSX 0808 R4 16 75 8
?
% QBLMX 0606 R3 12 100 6
QBLMX 0808 R4 16 100 8
HIR QBLMX 1010 R5 20 100 10
QBLMX 1212 R6 24 100 12
QBLLX 1010 RS 20 150 10
ﬁ QBLLX 1212 R6 24 150 12
QBLLX 1616 R8 32 150 16
hing QBLLX 2020 R10 40 150 20
Sami-
Finizhing
@ Recommended cutting condition for QBLSX.QBLMX.QBLLX
Carbon Steels . Alloy Steels Alloy Steels . Tool Steels Hardened Steels
MATERIAL  45c.FC,FCD, SO, S50, SKS..  SCr, SNCM, SKD1, SKDB1 , NAKD. SKD11
HARDNESS ~HRC30 ~HRC50 ~HRC0
RADIUS SPEED FEED SPEED FEED SPEED FEED
{mm") mm / min {mm™") mm / min {mm) mm / min
R1 23000 2000 22000 1800 16000 900
R1.5 16000 2000 15000 1800 11000 900
R2 15000 2400 14000 2000 10000 1300
R3 13000 3200 11000 2000 9000 1500
R4 9000 2300 8000 1500 6200 1400
R5 7500 1900 6500 1200 5200 900 npiex
R6 6300 1600 5500 1000 4300 800  QBLMX
QBLLX




» Power Ball Nose End Mills —
Radus  NeckDia Flulelength Effectvelengh O.AL.  ShankDia

P Power Ball Nose End Mills
Radius  NeckDia FiuteLength Efecivelengh OAL.  Shank Dia

OrderNo. g D3 L1 L3 L2 D2 OrderNo. g D3 L1 L3 L2 D2
QBP 0104 RO.5 0.95 1 3 50 4 QBPG 0606 R3 5.80 6 12 50 6
QBP 0154 RO.75 1.45 2 5 50 4 QBPG 0606A R3 5.80 6 16 75 6
QBP 0206 R1 1.92 3 6 50 6 QBPG 0808 R4 7.70 8 16 60 8
= QBP 0306 R1.5 2.90 4 8 50 6 - QBPG 0808A R4 7.70 8 25 100 8
L QBP 0306A R1.5 2.90 4 8 75 6 MG QBPG 1010 R5 9.60 10 20 75 10
QBP 0406 R2 3.88 5 10 50 6 QBPG 1010A R5 9.60 10 30 100 10
* *
7 QBP 0406A R2 3.88 5 10 75 6 7 QBPG 1212 R6 11.50 12 25 75 12
QBP 0606 R3 5.80 6 12 50 6 QBPG 1212A R6 11.50 12 35 100 12
.« aQaBPO0606A R3 5.80 6 16 75 6 “WRC
65 QBP 0808 R4 7.70 8 16 60 8 65
QBP 0808A R4 7.70 8 25 100 8
W QBP 1010 R5 9.60 10 20 75 10 m
QBP 1010A RS5 9.60 10 30 100 10 iy
Jl  QBP1212 R6 11.50 12 25 75 12 Roughing
QBP 1212A R6 11.50 12 35 100 12
Finighing
_JLI__ D1=2R !l _—DEI__ D1=2R !\
@ Recommended cutting condition for QBP @ Recommended cutting condition for QBPG
> DEPTHOF CUT Alloy Steels . Tool Steels Alloy Steels . Tool Steels Hardened Steels > DEPTHOFCUT Alloy Steels . Tool Steels Allay Steels . Tool Steels Hardened Steels
MATERIAL MATERIAL
i @ $Cr, SNCM , SKD11 , SKD61 , NAKBD.. SKD61 SKD11 L @ SCr, SNCM , SKD11, SKD61 , NAKBD.. SKDS1 SKD11
H[:LTh l (g HARDNESS ~HRC30 ~HRC50 ~HRC80 HJ L L HARDNESS ~HRC30 ~HRC50 ~HRCB0
P=0.06R. P=0.06R
R
i RADIUS SPEED FEED SPEED FEED SPEED FEED Hiie s RADIUS  SPEED FEED SPEED FEED SPEED FEED
i (mm-") mm / min (mmT) mm / min (mm") mm / min I (mm") mm / min (mm-") mm / min (mm7) mm / min
=R l e R1 45000 2000 18000 1500 12000 1200 ! l Rl R1 45000 2000 18000 1500 12000 1200
P0.03R R1.5 42000 2000 18000 1500 12000 1200 P<y.09R R1.5 42000 2000 18000 1500 12000 1200
HRC45 1 R2 15000 3000 18000 1500 12000 1200 HRC45 1 R2 15000 3000 18000 1500 12000 1200
R=Radius R3 13000 5000 11000 3500 8000 1700 R=Radius R3 13000 5000 11000 3500 8000 1700
R4 9000 3000 8000 2000 4000 1400 R4 8000 3000 8000 2000 4000 1400
R5 7500 2500 6500 1800 3500 1300 RS 7500 2500 6500 1800 3500 1300
QBP QBPG




QB

_J&.._ D1=2R

f
€ H=0.06R
H[:H h P=0.1R
HRC45 |
=]
e =7 'I-HDDGR
P=0.05R
HRC45
R=Radius
QBM

P Ball Nose End Mills

QBF

P Long Neck / Ball Nose End Mills

Radius Neck Dia  Flute Length Effective Length Q.AL. Shank Dia
Order No. R D3 L1 L3 L2 D2
QBF 00504 R0O.25 0.46 0.5 4 50 4
QBF 00506 R0.25 0.46 0.5 6 50 4
QBF 00604 RO.3 0.56 0.6 4 50 4
D1 > QBF 00606 RO.3 0.56 0.6 6 50 4
/ QBF 00806 RO.4 0.76 0.8 6 50 4
' QBF 00808 RO.4 0.76 0.8 8 50 4
L1 QBF 01006 RO.5 0.95 1.5 6 50 4
t QBF 01008 R0O.5 0.95 1.5 8 50 4
QBF 01010 RO.5 0.95 1.5 10 50 4
QBF 01012 RO.5 0.95 1.5 12 50 4
L3 QBF 01208 RO.6 1.15 2 8 50 4
QBF 01212 RO.6 1.15 2 12 50 4
QBF 01508 RO.75 1.45 2 8 50 4
QBF 01512 RO.75 1.45 2 12 50 4
QBF 01516 RO.75 1.45 2 16 50 4
QBF 01520 RO.75 1.45 2 20 50 4
D3 QBF 01608 RO.8 1.54 2.5 8 50 4
QBF 01612 RO.8 1.54 2.5 12 50 4
QBF 01616 RO.8 1.54 2.5 16 50 4
I L2 QBF 02008 R1 1.92 3 8 50 4
QBF 02012 R1 1.92 3 12 50 4
ey QBF 02016 R1 1.92 3 16 50 4
Finishing QBF 02020 R1 1.92 3 20 50 4
QBF 03008 R1.5 2.90 4 8 50 6
QBF 03010 R1.5 2.90 4 10 50 6
QBF 03016 R1.5 2.90 4 16 50 =]
QBF 03020 R1.5 2.90 4 20 75 6
QBF 03025 R1.5 2.90 4 25 75 6
QBF 04010 R2 3.88 5 10 75 =]
QBF 04015 R2 3.88 5 15 75 6
QBF 04020 R2 3.88 5 20 75 6
QBF 04025 R2 3.88 5 25 75 =]
QBF 04030 R2 3.88 5 30 75 6

—J—DE e D1=ZR

Recommended cutting condition for QBF

Radius Flute Length 0.AL. Shank Dia
QBM 0024 RO.1 0.4 50 4
- QBM 0034 R0O.15 0.6 50 4
QBM 0044 RO0.2 0.8 50 4
= QBM 0054 R0.25 1.0 50 4
MG QBM 0064 RO.3 1.2 50 4
QBM 0074 R0.35 1.4 50 4
-5
W/] QBM 0084 R0.4 1.6 50 4
QBM 0094 R0.45 1.8 50 4
QBM 0124 RO.6 2.4 50 4
QBM 0144 RO.7 2.8 50 4
QBM 0164 RO0.8 3.2 50 4
W QBM 0184 R0O.9 3.6 50 4
Fimahing
Sami-
Finizhing
.I
E.Ig!l
Recommended cutting condition for QBM
Carbon Steels . Alloy Steels Alloy Steels . Tool Steels Hardened Steels
MATERIAL  s460,FC.FCD, SOM, S50C, SKS..  SCr, SNCM, SKDI1, SKDG1 , NAKRD.. st
HARDNESS ~HRC30 ~HRCS0 ~HRCE0
RADIUS SPEED FEED SPEED FEED SPEED FEED
{mmr) mm / min {mm1) mm / min {mm) mm / min
RO.1 32000 500 - 600 32000 400 - 500 25000 300 - 400
R0.15 32000 500 - 600 32000 400 - 500 25000 300 - 400
RO.2 32000 500 - 600 32000 400 - 500 25000 300 - 400
R0.25 32000 600 - 700 32000 500 - 6800 25000 400 - 500
R0.3 32000 600 - 700 32000 500 - 600 25000 400 - 500
R0.35 32000 700 - 800 32000 600 - 700 25000 500 - 600
RO.4 32000 900 - 1000 32000 800 - 500 25000 600 - 700
R0.45 32000 1000 - 1100 32000 900 - 1000 25000 600 - 700

R<1 P<0.1R
R=1 P=0.2R

R=Radius

O00uL L L

MATERIAL Alloy Steels . Tool Steels . Hardened Steels S45C, SCM, S50C , SKS, 3Cr, SNCM , SKD11, SKDG1, NAKSO
RADILE: (=0t SPEED (mm”) FEED mm /min DEPTHOF CUT  H {mm)
RO25 4 30000 - 40000 200 - 650 0.015
8 30000 - 40000 200 - 650 0.013
R03 4 27000 - 40000 180 - 650 0.025
8 27000 - 40000 180 - 650 0.015
RO.4 6 25000 - 40000 400 - 750 0.025
8 25000 - 40000 400 - 750 0.025
RO5 6 20000 - 32000 300 - 750 0.04
8 20000 - 32000 300 - 750 0.03
10 20000 - 32000 300 - 750 0.025
12 20000 - 32000 300 - 750 0.015
R0.6 8 22000 - 25000 500 - 600 0.05
12 22000 - 25000 500 - 600 0.03
ROT5S B 18000 - 20000 350 - 550 0.07
12 18000 - 20000 350 - 550 0.04
16 18000 - 20000 350 - 550 0.03
20 18000 - 20000 350 - 550 0.02
R0.B 8 13000 - 18000 350 - 800 0.08
12 13000 - 18000 350 - 800 0.06
16 13000 - 18000 350 - 800 0.05
R1.0 8 12000 - 17000 500 - 900 0.1
12 12000 - 17000 500 - 900 0.1
16 12000 - 17000 500 - 900 0.07
20 12000 - 17000 500 - 900 0.04
R15 8 8000 - 11000 500 - 700 0.17
10 8000 - 11000 500 - 700 0.15
16 8000 - 11000 500 - 700 0.14
20 8000 - 11000 500 - 700 0.12
25 8000 - 11000 500 - 700 0.1
R20 10 5000 - 8000 400 - 600 0.18
15 5000 - 8000 400 - 600 0.17
20 5000 - 8000 400 - 600 0.16
25 5000 - 8000 400 - 600 0.15
30 5000 - 8000 400 - 600 0.14

QBF




QEB

:[H
Démm} H=15D W=0.02D
Démm?T H=1.50 W=0.05D

HRC45 |

H

HRC45 t
-

Demml H=1.50 W=0.01D
Démmt H=1.5D W=0.02D

H H=0.2D

QEB HRC45 | D=Diameter

P Square End Mills

Diameter Flute Length OAL. Shank Dia
Order No. D1 L1 L2 D2
QEB 0304 3.0 8 50 4
QEB 0404 4.0 11 50 4
QEB 0506 5.0 13 50 6
= QEB 0606 6.0 16 50 6
L QEB 0808 8.0 20 60 8
EB 1010 10.0 25 75 10
m Q
m QEB 1212 12.0 30 75 12
QEB 1616 16.0 40 100 16
H QEB 2020 20.0 45 100 20
Pnihing
Semi-
Finishing
I Recommended cutting condition for QEB
| Carbon Steels . Alloy Steels Allcy Steels . Tool Steels Hardened Steels
¢ RATEAL S45C ,FC,FCD,SCM, 550G, SKS..  SCr,SNCM, SKD11, SKDG1, NAKBO... SKD11
@ HARDNESS ~HRC30 ~HRCS0 ~HRC80
DIAMETER  SPEED FEED SPEED FEED SPEED FEED
(mm) mm / min (mm") mm / min {mm") mm / min
20000 2000 16000 1000 9000 500
19000 2000 12000 1300 6000 550
13000 1800 10000 1400 5000 500
E 10000 3000 8000 1500 4500 700
E 8000 3200 5000 1300 3500 600
= 7000 3000 4500 1200 3000 500
i 5000 2000 4000 1100 2000 500
4000 1800 3500 1000 1800 450
3500 1600 3000 1000 1300 450
3 20000 2000 20000 1200 16000 1200
4 16000 2000 16000 1200 12000 1300
5 13000 1800 13000 1100 10000 1400
QI 10000 3000 10000 2100 8000 1500
8 8000 2900 8000 1800 6000 1400
10 7000 2800 6000 1700 5000 1300
12 5000 2300 5500 1700 4500 1200
16 3500 1800 4500 1800 3500 1200
20 3000 1400 3000 1500 2600 1100

jH
.

D6mml H=150 W=0.02D
DemmT H=1.50 W=0.05D

HRC45 |

H

HRC45 t
-

DBemml H=1.50 W=0.01D
DemmT H=1.50 W=0.02D

W[

HRC45 | D=Diameter

H=0.2D

TIHDEog @

Finizhing

OO0L LLE

P Square End Mills

Diameter Flute Length O.AL. Shank Dia
Order No. D1 L1 L2 D2
QEBG 0404 4.0 11 50 4
QEBG 0606 6.0 16 50 6
QEBG 0808 8.0 20 60 8
QEBG 1010 10.0 25 75 10
QEBG 1212 12.0 30 75 12
Recommended cutting condition for QEBG
MATERIAL Carbon Steels . Alloy Steels Alloy Steels . Tool Steels Hardened Steels
S45C  FC,FCD, SCM, S50C, SKS..  SCr,SNCM, SKD11, SKDB1 , NAKEA... SKD11
HARDNESS ~HRC30 ~HRC50 ~HRCE0
DIAMETER  SPEED FEED SPEED FEED SPEED FEED
{mm) mm / min {mm-) mm / min (mm) mm / min
19000 2000 12000 1300 6000 550
E 13000 1800 10000 1400 5000 500
; 10000 3000 8000 1500 4500 700
= 8000 3200 5000 1300 3500 600
a 7000 3000 4500 1200 3000 500
5000 2000 4000 1100 2000 500
4 16000 2000 16000 1200 12000 1300
o B 13000 1800 13000 1100 10000 1400
g 6 10000 3000 10000 2100 8000 1500
5 8 8000 2900 8000 1800 8000 1400
10 7000 2800 6000 1700 5000 1300
12 5000 2300 5500 1700 4500 1200




P Square End Mills B P Square End Mills o

Diameter Flute Length OAL. Shank Dia Diameter Flute Length OAL. Shank Dia
QEBN 0304 3.0 8 50 4 N r QEBV 0304 3.0 8 50 4
QEBN 0404 4.0 11 50 4 $:' QEBV 0404 4.0 1 50 4
QEBN 0506 5.0 13 50 6 D1 QEBV 0506 5.0 13 50 6
QEBN 0606 6.0 16 50 6 -~ - QEBYV 0606 6.0 16 50 6
QEBN 0808 8.0 20 60 8 Y ¥ MG QEBV 0808 8.0 20 60 8
QEBN 1010 10.0 25 75 10 | —_ QEBV 1010 10.0 25 75 10
I

QEBN 1212 12.0 30 75 12 - I QEBV 1212 12.0 30 75 12
QEBN 1616 16.0 40 100 16 'j QEBV 1616 16.0 40 100 16
QEBN 2020 20.0 45 100 20 / ) | H QEBV 2020 20.0 45 100 20

’ | @

Finishing

Sami

L2
Sami- s
Finizhing Finizhing
' Recommended cutting condition for QEBN J . Recommended cutting condition for QEBY J
| Carbon Steels . Alloy Steels Alloy Steels . Tool Steels Hardened Steels Carbon Steels . Alloy Steels Alloy Steels . Tool Steels Hardened Steels
ki S45C , FC, FCD, SCM, 550C , SKS..  SCr, SNCM , SKD11, SKD61, NAKBO.., SKD1 _ il 545C  FC,FCD,SCM, S50, 5KS..  SCr, SNCM , SKD11, SKDB1, NAKBO.. SKD11

HARDNESS ~HRC30 ~HRC50 ~HRCED _..LL_

O0L LLE

HARDNESS ~HRC30 ~HRC50 ~HRCE0
DIAMETER SPEED FEED SPEED FEED SPEED FEED DIAMETER SPEED FEED SPEED FEED SPEED FEED
(mm™) mm / min (mm™) mm / min {(mm™) mm / min {mm™) mm / min (mm") mm / min (mm") mm / min
3 20000 2000 16000 1000 9000 500 3 20000 2000 16000 1000 9000 500
m 4 18000 2000 12000 1300 6000 550 m 4 19000 2000 12000 1300 6000 550
5 13000 1800 10000 1400 5000 500 5 13000 1800 10000 1400 5000 500
j” ? 6 10000 3000 8000 1500 4500 700 j” f 6 10000 3000 8000 1500 4500 700
- HRC45 | 8 8000 3200 5000 1300 3500 600 - HRC45 | z D 8000 3200 5000 1300 3500 600
- 10 7000 3000 4500 1200 3000 500 Nt S 7000 3000 4500 1200 3000 500
Demml H=15D W=0.020 12 5000 2000 4000 1100 2000 500 DEmml H=150 W=0.020 12 5000 2000 4000 1100 2000 500
D&émmtT H=1.5D W=0.05D 16 4000 1800 3500 1000 1800 450 DBmmT H=1.5D0 W=0.05D 16 4000 1800 3500 1000 1800 450
H 20 3500 1600 3000 1000 1300 450 H 20 3500 1600 3000 1000 1300 450
HRC45 { HRC45 t
‘! 3 20000 2000 20000 1200 16000 1200 IS 3 20000 2000 20000 1200 16000 1200
b [ A S 4 16000 2000 16000 1200 12000 1300 L En‘:’ﬂ S 4 16000 2000 16000 1200 12000 1300
D6émm{ H=15D W=0.02D 5 13000 1800 13000 1100 10000 1400 D6émmT H=1.50 W=0.02D 5 13000 1800 13000 1100 10000 1400
Il & 10000 3000 10000 2100 8000 1500 I 10000 3000 10000 2100 8000 1500
% 8 8000 2900 8000 1800 6000 1400 g 8 8000 2900 8000 1800 6000 1400
H Nt 10 7000 2800 6000 1700 5000 1300 H]: e 2 KD 7000 2800 6000 1700 5000 1300
12 5000 2300 5500 1700 4500 1200 12 5000 2300 5500 1700 4500 1200
HRC45) D=Diameter 16 3500 1800 4500 1800 3500 1200 HRC45 | D=Diameter 16 3500 1800 4500 1800 3500 1200
QEBN 20 3000 1400 3000 1500 2600 1100 20 3000 1400 3000 1500 2600 1100  QEBV




QE

irii-,r i

L2
|
- Al
D2
5 D
H=0.1D
H ﬁ D=1D
HRC45 |
H=0.02D
HLJ’J D=1D
HRC45 1
D=Diameter

QEX

X

P Square End Mills

Diameter Flute Length OAL. Shank Dia
QEX 0304 3.0 8 50 4
QEX 0404 4.0 11 50 4
QEX 0506 5.0 13 50 6
= QEX 0606 6.0 16 50 6
MG QEX 0808 8.0 20 60 8
QEX 1010 10.0 25 75 10
E QEX 1212 12.0 30 75 12
QEX 1616 16.0 40 100 16
H QEX 2020 20.0 45 100 20
Frehing
Sami-
Finishing
r
o
@ Recommended cutting condition for QEX
Carbon Steels . Alloy Steels Alloy Steels , Tool Steels Hardened Steels
MATERIAL S45C , FC,FCD,SCM, S50C,SKS..  SCr, SNCM, SKD11, SKDA1, NAKSO... SKD1
HARDNESS ~HRC30 ~HRC50 ~HRC60
DIAMETER  SPEED FEED SPEED FEED SPEED FEED
(mm) mm / min {mm™) mm / min {mm™) mm / min
3 9000 600 5500 310 3500 220
4 6000 600 5000 400 2200 220
5 4800 750 4000 400 1700 240
6 4500 800 3800 420 1600 300
8 3500 820 2800 420 1000 300
10 3000 820 1800 420 900 300
12 2000 820 1600 350 800 300
16 1500 650 1000 300 500 150
20 1200 600 900 300 400 150

L2
|
1
pei ]y
I_p
L} i | H<0.1D
3 D=1D
HRC45 |
H H=0.02D
D=1D
HRC45 t
D=Diameter

» Micro Diameter / Square End Mills

Diameter Flute Length 0.AL. Shank Dia
Order No. D1 L1 L2 D2
QEM 0024 0.2 0.4 50 4
QEM 0034 0.3 0.6 50 4
= QEM 0044 0.4 0.8 50 4
=~ QEM 0054 0.5 1.0 50 4
MG QEM 0064 0.6 1.2 50 4
QEM 0074 0.7 1.4 50 4
ﬁ QEM 0084 0.8 1.6 50 4
QEM 0094 0.9 1.8 50 4
HA QEM 0124 1.2 3.0 50 4
QEM 0144 1.4 3.0 50 4
QEM 0164 1.6 4.0 50 4
m QEM 0184 1.8 5.0 50 4
Fmehng
Sami-
Finizhing
(3 |
@ Recommended cutting condition for QEM
Carbon Steels . Alloy Steels Alloy Steels . Tool Steels Hardened Steels
MATERIAL  45c FC,FCD, SO, S50, SKS..  SCr, SNCM, SKD1, SKDB1 , NAKD. SKD11
HARDNESS ~HRC30 ~HRCS0 ~HRCE0
DIAMETER  SPEED FEED SPEED FEED SPEED FEED
{mm’) mim / min {mm) mm / min {mm1) mm / min
0.2 40000 100 - 300 30000 80 - 250 15000 50 - 150
0.3 40000 100 - 350 30000 80 - 300 15000 50 - 200
0.4 40000 100 - 400 25000 80 - 350 10000 50 - 250
0.5 40000 100 - 500 25000 80 - 400 10000 50 - 250
0.6 38000 100 - 600 25000 80 - 500 8000 50 - 250
0.7 36000 100 - 700 20000 80 - 600 8000 50 - 250
0.8 34000 100 - 800 20000 80 - 700 8000 50 - 250
0.9 32000 100-1000 20000 80 - 800 8000 50-250 QEM




SEFA

QRFA

P Corner Radius Long Neck / End Mills

Order No. DIaI;:‘eter con:ra Negcabia FIuhLL:w mw::;m oifz.l_. sm:z Dia
QRFA 01004 1.0 0.1 0.95 1.0 4 50 4
el QRFA 01006 1.0 0.1 0.95 1.0 6 50 4
QRFA 01008 1.0 0.1 0.95 1.0 8 50 4
= QRFA 01010 1.0 0.1 0.95 1.0 10 50 4
MG QRFA 01504 1.5 0.2 1.45 1.5 4 50 4
QRFA 01506 1.5 0.2 1.45 1.5 6 50 4
ﬁ QRFA 01508 1.5 0.2 1.45 1.5 8 50 4
QRFA 01510 1.5 0.2 1.45 1.5 10 50 4
2 QRFA 01512 1.5 0.2 1.45 1.5 12 50 4
ﬁ QRFA 02008 2.0 0.2 1.92 2.0 8 50 4
QRFA 02010 2.0 0.2 1.92 2.0 10 50 4
E QRFA 02012 2.0 0.2 1.92 2.0 12 50 4
QRFA 02016 2.0 0.2 1.92 2.0 16 50 4
m QRFA 03008 3.0 0.2 2.90 3.0 8 50 6
QRFA 03010 3.0 0.2 2.90 3.0 10 50 6
F QRFA 03012 3.0 0.2 2.90 3.0 12 50 6
e QRFA 03016 3.0 0.2 2.90 3.0 16 50 6
QRFA 03020 3.0 0.2 2.90 3.0 20 50 6

OLLLEE

Recommended cutting condition for QRFA

#

Alloy Steels . Tool Steels . Hardened Steels

MATERIAL S5, SCM , S50, SKS , SCr, SNCM , SKD11 , SKDB1 , NAKBO
DIAMETER ey SPEED (mmi) FEED mm/ min DEPTHOF CUT  H {mm)
1 4 30000 2200 0.15
6 30000 2200 0.12
8 30000 2200 0.12
10 30000 2200 0.12
15 4 25000 1800 0.20
6 25000 1800 0.18
8 25000 1800 0.15
10 25000 1800 0.15
12 25000 1800 0.15
2 8 20000 1500 0.30
10 20000 1500 0.30
12 20000 1500 0.25
16 20000 1500 0.25
3 8 12000 900 0.40
12 12000 900 0.40
16 12000 900 0.30
20 12000 900 0.30

QRFB

P Corner Radius Long Neck / End Mills

Order No. Dlall:;:!ter CornRarFl hIeBkaDla FIuteLL:ngI'l ExllfaLa‘m Of.zL. ShE;DIa

QRFB 01004 1.0 0.1 0.95 1.0 4 50 4

QRFB 01006 1.0 0.1 0.95 1.0 6 50 4
QRFB 01008 1.0 0.1 0.95 1.0 8 50 4

- QRFB 01010 1.0 0.1 0.95 1.0 10 50 4
QRFB 01504 1.5 0.2 1.45 1.5 4 50 4
QRFB 01506 1.5 0.2 1.45 1.5 6 50 4

ﬁ QRFB 01508 1.5 0.2 1.45 1.5 8 50 4
QRFB 01510 1.5 0.2 1.45 1.5 10 50 4

T QRFB 01512 1.5 0.2 1.45 1.5 12 50 4
m QRFB 02008 2.0 0.2 1.92 2.0 8 50 4
—— QRFB 02010 2.0 0.2 1.92 2.0 10 50 4
65 QRFB 02012 2.0 0.2 1.92 2.0 12 50 4
QRFB 02016 2.0 0.2 1.92 2.0 16 50 4

W QRFB 03008 3.0 0.2 2.90 3.0 8 50 6
QRFB 03010 3.0 0.2 2.90 3.0 10 50 6

e QRFB 03012 3.0 0.2 2.90 3.0 12 50 6
Fﬁfsﬂin'g QRFB 03016 3.0 0.2 2.90 3.0 16 50 6
w QRFB 03020 3.0 0.2 2.90 3.0 20 50 6

QRFB




QEFA

QEFA

D2

P Long Neck / Square End Mills

Diameter Neck Dia  Flute Length Effective Length OAL. Shank Dia
OrderNo. D3 L1 L3 L2 D2
QEFA 00504 0.5 0.46 1 4 50 a4
4.4 QEFA 00506 0.5 0.46 1 6 50 a4
QEFA 00604 0.6 0.56 1.2 4 50 4
QEFA 00606 0.6 0.56 1.2 6 50 a4
L. -4l QEFA 00804 0.8 0.76 1.2 4 50 a4
MG QEFA 00806 0.8 0.76 1.2 6 50 a
QEFA 00808 0.8 0.76 1.2 8 50 a
QEFA 01006 1.0 0.95 15 6 50 4
E QEFA 01008 1.0 0.95 1.5 8 50 a
QEFA 01010 1.0 0.95 1.5 10 50 4
—— QEFA01012 1.0 0.95 15 12 50 a
65 QEFA 01208 1.2 1.15 2 8 50 a
QEFA 01212 1.2 1.15 2 12 50 a
QEFA 01508 1.5 1.45 2 8 50 a
QEFA 01510 1.5 1.45 2 10 50 4
QEFA 01512 1.5 1.45 2 12 50 4
QEFA 01516 1.5 1.45 2 16 50 4
Finahing QEFA 01608 1.6 1.54 2.5 8 50 4
LWl QEFA 01612 1.6 1.54 2.5 12 50 4
QEFA 01616 1.6 1.54 2.5 16 50 4
QEFA 02008 2.0 1.92 3 8 50 4
" QEFA 02010 2.0 1.92 3 10 50 4
QEFA 02012 2.0 1.92 3 12 50 4
QEFA 02016 2.0 1.92 3 16 50 4
4 l QEFA 02020 2.0 1.92 3 20 50 a4
: QEFA 02510 2.5 2.40 3 10 50 4
QEFA 02512 2.5 2.40 3 12 50 4
QEFA 02516 2.5 2.40 3 16 50 a
QEFA 02520 2.5 2.40 3 20 50 4
QEFA 03010 3.0 2.90 4 10 50 6
QEFA 03012 3.0 2.90 4 12 50 5]
_. QEFA 03016 3.0 2.90 4 16 50 6
' QEFA 03020 3.0 2.90 4 20 75 6
@ QEFA 03025 3.0 2.90 a 25 75 6

Recommended cutting condition for QEFA

#

Alloy Steels . Tool Steels , Hardened Steels

L2 SI6C, SCM , S50C, SKS , SCr, SNCM, SKD'1 , SKD61 , NAKED
DIAMETER ey SPEED (mm) FEED mm/ min DEPTHOF CUT  H {mm)
1 4 25000 1500 0.05
6 25000 1500 0.03
10 25000 1500 0.01
15 4 15000 1200 0.1
8 15000 1200 0.05
10 15000 1200 0.025
12 15000 1200 0.018
2 8 12000 900 0.2
10 8800 700 0.12
12 7500 600 0.05
16 7000 500 0.02
3 8 8000 600 0.5
12 8000 600 0.45
16 5500 450 0.18
20 4000 300 0.15
10 6000 400 0.7
16 6000 400 0.4

weDERTHOECUT
R

H[ '/_/R H=0.02R

1 ' P=0.02R

Lp4 HRCA45 |

H=1D
W=0.02D

HRC45 1

oo ©

P Corner Radius End Mills

Diameter CommerR  Flute Len O.AL. Shank Dia
Order No. D1 R i [ D2
QRD 0102 1.0 0.2 2 50 4
QRD 01502 1.6 0.2 3 50 4
QRD 01503 1.5 0.3 3 50 4
QRD 0202 2.0 0.2 4 50 4
QRD 0203 2.0 0.3 4 50 4
QRD 0205 2.0 0.5 4 50 4
QRD 0302 3.0 0.2 6 50 3
QRD 0305 3.0 0.5 6 50 3
QRD 0402 4.0 0.2 8 50 4
QRD 0405 4.0 0.5 8 50 4
QRD 0410 4.0 1.0 8 50 4
QRD 0605 6.0 0.5 12 50 6
QRD 0610 6.0 1.0 12 50 6
QRD 0805 8.0 0.5 16 60 8
——— QRD 0810 8.0 1.0 16 60 8
ALTIN QRD 1005 10.0 0.5 20 75 10
QRD 1010 10.0 1.0 20 75 10
— QRD 1020 10.0 2.0 20 75 10
by QRD 1030 10.0 3.0 20 75 10
= QRD 1205 12.0 0.5 24 75 12
QRD 1210 12.0 1.0 24 75 12
'b QRD 1220 12.0 2.0 24 75 12
_ QRD 1230 12.0 3.0 24 75 12
@ Recommended cutting condition for QRD
Carbon Steels . Alloy Steels Alloy Steels . Tool Steels Hardened Steels
@ MATERIAL  s4s,7C,FCD, SO, SS0C, 5. SCr, SNCM, SKD11 , SKDBH , NAKED. S011
HARDNESS ~HRC3D ~HRCS0 ~HRCE0
DIAMETER SPEED FEED SPEED FEED SPEED FEED
{mm’) mm / min {mm™") mm / min {mm™) mm / min
2 26000 1600 16500 1000 7500 300
3 18000 1800 12000 1200 5400 360
4 16000 3200 10000 1900 4800 480
5 14000 3300 8000 2000 3800 500
6 12000 3600 7200 2200 3500 650
8 9600 4000 5600 2200 2700 750
10 7000 3400 4400 1700 2100 650
12 6000 2800 3600 1400 1800 600

QRD




QRDG

R
H T H=0.02R
o ' P<0.02R
iy HRC45 |
B
:[H
Hs1D
b | WsD.02D
N HRC45 1
D=Diameter
R=Corner R
QRDG

IHEEECE

Semi-
Finishing

O0u b L]

P Corner Radius End Mills

Diameter Comer R Flute Length O.AL. Shank Dia
Order No. D1 R L1 L2 D2
QRDG 0405 4.0 0.5 8 50 4
QRDG 0605 6.0 0.5 12 50 6
QRDG 0610 6.0 1.0 12 50 ]
QRDG 0805 8.0 0.5 16 60 8
QRDG 0810 8.0 1.0 16 60 8
QRDG 1005 10.0 0.5 20 75 10
QRDG 1010 10.0 1.0 20 75 10
QRDG 1205 12.0 0.5 24 75 12
QRDG 1210 12.0 1.0 24 75 12
Recommended cutting condition for QRDG
Carbon Steels . Alloy Steels Alloy Steels . Tool Steels Hardened Steels
MATERA S45C  FC,FCD,SCM,S50C,SKS..  SCr, SNCM, SKD11, SKDG1, NAKBO... SKD1
HARDNESS ~HRC30 ~HRC50 ~HRCE0
DIAMETER  SPEED FEED SPEED FEED SPEED FEED
{mm) mm / min {mm™) mm / min {mm™) mm / min
4 16000 3200 10000 1900 4800 480
6 12000 3600 7200 2200 3500 650
8 9600 4000 5600 2200 2700 750
10 7000 3400 4400 1700 2100 650
12 6000 2800 3600 1400 1800 600

weDERTHOECUT
R

H[ H=0.02R

. Ps0.02R

HRC45 |

jl-r
Hs1D

Ws0.02D
HRC45 t
D=Diameter
R=Cormner R

QRHN

P Corner Radius End Mills

Order No Diameter Comner R Meck Dia Flutelength Efecivelengh O.ALL.  Shank Dia
2 D1 R D3 L1 L3 L2 D2
QRHN 0305 3.0 0.5 2.90 3 9 50 6
%m QRHN 0405 4.0 0.5 3.88 4 12 50 6
QRHN 0605 6.0 0.5 5.80 6 15 50 6
- QRHN 0610 6.0 1.0 5.80 6 15 50 6
LM QRHNO8O5 80 05 770 8 20 60 8
QRHN 0810 8.0 1.0 7.70 8 20 60 8
T
% QRHN 1010 10.0 1.0 9.60 10 25 75 10
QRHN 1020 10.0 2.0 9.60 10 25 75 10
QRHN 1030 10.0 3.0 9.60 10 25 75 10
QRHN 1210 12.0 1.0 11.50 12 30 75 12
RHN 122 12. 2.0 11. 12 0 7 12
— Q 0 0 50 3 5
65
A—
nAcoB
'Finishing
Semi-
Finishing
@ Recommended cutting condition for QRHN
Carbon Steels . Alloy Steels Alloy Steels . Tool Steels Hardened Steels
@ MATERIAL  45cFC,FCD, SO, S50, SKS..  SCr, SNCM, SKDT1, SKDB1 , NAKD. SKD11
HARDNESS ~HRC30 ~HRG50 ~HRCE0
DIAMETER  SPEED FEED SPEED FEED SPEED FEED
{mm’) mm / min {mm™") mm / min {mm) mm / min
2 26000 1600 16500 1000 7500 300
3 13000 1800 12000 1200 5400 360
4 16000 3200 10000 1900 4800 480
5 14000 3300 8000 2000 3800 500
6 12000 3600 7200 2200 3500 650
:] 9600 4000 5600 2200 2700 750
10 7000 3400 4400 1700 2100 650
12 6000 2800 3600 1400 1800 600 QRHN
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HIT 5 Hs0.02R
T l Ps0.02R
HRC45 ,

ji-l
Hs1D

"W HRC45 1

D=Diamater
R=Comer R

P Corner Radius End Mills

v Order No. Diameter Corner R MNeck Dia Flute Length Efiecvelengh O.AL.  Shank Dia
D1 R D3 L1 L3 L2 D2
QRHV 0305 3.0 0.5 2.90 3 9 50 6
$ QRHYV 0405 4.0 0.5 3.88 4 12 50 6
. QRHV 0605 6.0 0.5 5.80 6 15 50 6
= QRHV 0610 6.0 1.0 5.80 6 15 50 6
QRHV 0805 8.0 0.5 7.70 8 20 60 8
QRHYV 0810 8.0 1.0 7.70 8 20 60 8
ﬁ QRHV 1010 10.0 1.0 9.60 10 25 75 10
QRHV 1020 10.0 2.0 9.60 10 25 75 10
5 QRHV 1030 10.0 3.0 9.60 10 25 75 10
ﬁ QRHV 1210 12.0 1.0 11.50 12 30 75 12
E QRHVY 1220 12.0 2.0 11.50 12 30 75 12
Fishing
Finiaping
)
@ Recommended cutting condition for QRHY
Carbon Steels . Alloy Steels Alloy Steels . Tool Steels Hardened Steels
@ MATERIAL * susc Fe, FCD, SOM, S50C , SKS...  SCr, SNCM , SKD11 , SKDBY , NAKRD. S0
HARDNESS ~HRC30 ~HRC50 ~HRCB0
DIAMETER  SPEED FEED SPEED FEED SPEED FEED
{mmr) mm / min {mm) mm / min {(mmT) mm / min
2 26000 1600 16500 1000 7500 300
3 19000 1800 12000 1200 5400 360
4 16000 3200 10000 1900 4800 480
5 14000 3300 8000 2000 3800 500
6 12000 3600 7200 2200 3500 650
8 9600 4000 5600 2200 2700 750
10 7000 3400 4400 1700 2100 650
12 6000 2800 3600 1400 1800 600

QRH

H[ii - S i H=0.02R
LTH HRC45 |

jl-r
Hs1D

& Ws0.02D
W' HRC45 1
D=Diamater

R=Comer R

X

P Corner Radius End Mills

Diameter ComerRR Neck Dia FiuteLength Efecivelengh O.AL.  Shank Dia
OrderNo. 'py R D3 L1 L3 L2 D2
QRHX 0305 3.0 0.5 2.90 3 9 50 6
QRHX 0405 4.0 0.5 3.88 4 12 50 5]
QRHX 0605 6.0 0.5 5.80 6 18 50 6
- QRHX 0610 6.0 1.0 5.80 6 18 50 6
LB  QRHX0805 80 05 770 8 24 60 8
QRHX 0810 8.0 1.0 7.70 8 24 60 8
ﬁ QRHX 1010 10.0 1.0 9.60 10 30 75 10
QRHX 1020 10.0 2.0 9.60 10 30 75 10
QRHX 1030 10.0 3.0 9.60 10 30 75 10
QRHX 1210 12.0 1.0 11.50 12 36 75 12
—_— QRHX 1220 12.0 2.0 11.50 12 36 75 12
65
'Finishing
Semi-
Finishing
@ Recommended cutting condition for QRHX
Carbon Steels . Alloy Steels Alloy Steels . Tool Steels Hardened Steels
@ MATERIAL 456 FC,FCD, SOM, S50, SKS..  SCr, SNCM, SKDI1, SKDB1 , NAKD. SKD11
HARDNESS ~HRC30 ~HRC50 ~HRCE0
DIAMETER  SPEED FEED SPEED FEED SPEED FEED
{mm’") mm / min {mm") mm / min {mm™) mm / min
2 26000 1600 16500 1000 7500 300
3 198000 1800 12000 1200 5400 360
4 16000 3200 10000 1800 4800 480
5 14000 3300 8000 2000 3800 500
6 12000 3600 7200 2200 3500 650
8 9600 4000 5600 2200 2700 750
10 7000 3400 4400 1700 2100 650
12 6000 2800 3600 1400 1800 600 QRHX
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R
H T H=0.02R
o ' P<0.02R
iy HRC45 |
B
:[H
Hs1D
b | WsD.02D
N HRC45 1
D=Diameter
R=Corner R

QERC

P Long Shank / Corner Radius End Mills

Diameter Comer R Flute Length O.AL. Shank Dia
Lol D1 R L1 L2 D2
QERC 0605 6.0 0.5 12 75 6
k- e
% QERC 0605A 6.0 0.5 12 100 5]
- QERC 0610 6.0 1.0 12 75 6
= QERC 0610A 6.0 1.0 12 100 6
MG QERC 0805 8.0 0.5 16 100 8
QERC 0810 8.0 1.0 16 100 8
ﬁ QERC 1005 10.0 0.5 20 100 10
QERC 1010 10.0 1.0 20 100 10
@ QERC 1020 10.0 2.0 20 100 10
QERC 1205 12.0 0.5 24 100 12
QERC 1210 12.0 1.0 24 100 12
E QERC 1220 12.0 2.0 24 100 12
‘Fmishing
Semi-
Finishing
@ Recommended cutting condition for QERC
Carbon Steels . Alloy Steels Alloy Steels . Tool Steels Hardened Steels
i S45C, FC,FCD,SCM, S50C, SKS..  SCr,SNCM, SKD11, SKDG1, NAKSO... SKD1
HARDNESS ~HRC30 ~HRCS50 ~HRCB0
DIAMETER  SPEED FEED SPEED FEED SPEED FEED
(mm'} mm / min (mm™") mm / min (mm?) mm / min
6 12000 3600 7200 2200 3500 650
8 9600 4000 5600 2200 2700 750
10 7000 3400 4400 1700 2100 650
12 6000 2800 3600 1400 1800 800

Q
7

D1
/
L1
L2
1
D2
B DEETHOECUT
R
HLT //R He0.02R
. P=0.02R
LBJ HRC45 |
jH
H=1D
\! W<0.02D
W HRC45 t
D=Diameter
R=Cormer R

HLX

P Long Shank / Corner Radius End Mills

Diameter ComerR Flute Length Effectivelengh O.AL.  Shank Dia
Order No. i = e e =
QRHLX 0605 6.0 0.5 6 18 75 6
byl
?ﬁ‘ QRHLX 0610 6.0 1.0 6 18 75 6
QRHLX 0805 8.0 0.5 8 24 100 8
- QRHLX 0810 8.0 1.0 8 24 100 8
LB QRHLX 1005 10.0 05 10 30 100 10
QRHLX 1010 10.0 1.0 10 30 100 10
ﬁ QRHLX 1020 10.0 2.0 10 30 100 10
QRHLX 1205 12.0 0.5 12 36 100 12
5 QRHLX 1210 12.0 1.0 12 36 100 12
QRHLX 1220 12.0 2.0 12 36 100 12
T
65
'Finishing
Semi-
Finishing
@ Recommended cutting condition for QRHLX
Carbon Steels . Alloy Steels Alloy Steels . Tool Steels Hardened Steels
MATEEN S45C, FC,FCD, SCM , 850G, SKS..  SCr, SNGM, SKD11, SKDG1 , NAKSD... SKD11
HARDNESS ~HRC30 ~HRC50 ~HRCED
DIAMETER  SPEED FEED SPEED FEED SPEED FEED
(mm™) mm / min {mm") mm / min {mm") mm / min
12000 3600 7200 2200 3500 650
9600 4000 5600 2200 2700 750
10 7000 3400 4400 1700 2100 650
12 6000 2800 3600 1400 1800 600 QRHLX




S3IU3S ONILLND QUYVYH HDIH 8 DNILLND A33dS HOIH

HIGH SPEED CUTTING & HIGH HARD CUTTING
P Ball Nose End Mills

Order No. F!a:us FIuteLL"anglh Of.zL. Sh?;DIa
SB 0104 RO.5 2 50 4
SB 0106 RO.5 2 50 6
SB 0154 RO.75 3 50 4
SB 0156 RO.75 3 50 6
SB 0204 R1 4 50 4
SB 0206 R1 4 50 6
SB 0254 R1.25 5 50 4
SB 0256 R1.25 5 50 6
SBE 0303 R1.5 6 50 3
SB 0304 R1.5 6 50 4
SB 0306 R1.5 6 50 6
SB 0404 R2 8 50 4
SB 0406 R2 8 50 6
SB 0506 R2.5 10 50 6
SB 0606 R3 12 50 6
SB 0808 R4 16 60 8
SB 1010 R5 20 75 10
SB 1212 R6 24 75 12
SB 1616 R8 32 100 16

Recommended cutting condition for SB

> DEPTHOF CUT Carbon Steels . Alloy Steels Alloy Steels . Tool Steels Hardened Steels

i MATERIAL  susc. FC,FCD, SCM, S50, SKS...  SCr, SNCM, SKD11 , SKDGH , NAKRD. K011
HJ L I e HARDNESS ~HRC30 ~HRCS0 ~HRC80
P=0.06R
iy RADIUS  SPEED FEED SPEED FEED SPEED FEED
I {mm’) mm / min {mm") mm / min {mm) mm / min
RO.5 45000 2000 45000 1800 28000 1000
H=0.02R
HIGH SPEED CUTTING & “JL l A R1 23000 2000 22000 1800 16000 900
HIGH HARD CUTTING HRCAS 1 R15 16000 2000 15000 1800 11000 900
LA R2 15000 2400 14000 2000 10000 1300
SERIES R3 13000 3200 11000 2000 9000 1500
R4 9000 2300 8000 1500 6200 1400
RS 7500 1900 6500 1200 5200 900
R6 6300 1600 5500 1000 4300 800

R8 4500 1200 3800 800 3300 700




HIGH SPEED CUTTING & HIGH HARD CUTTING HIGH SPEED CUTTING & HIGH HARD CUTTING

s B H P Ball Nose End Mills s B I( » Ball Nose End Mills o
Radius Flute Length 0.AL. Shank Dia Radius Flute Length 0.AL. Shank Dia
Order No. R L1 L2 D2 Order No. R L1 L2 D2

- SBH 0104 RO.5 2 50 4 NEn, — SBK 0104 RO.5 2 50 4
SBH 0154 RO.75 3 50 4 SBK 0106 RO.5 2 50 6
D1 ® SBH 0204 R1 4 50 4 D1 ¢ SBK 0154 RO.75 3 50 4
‘ . / = SBH 0306 R1.5 6 50 6 I 1 —_—py- SBK 0156 RO.75 3 50 6
MG SBH 0406 R2 8 50 6 : MG SBK 0204 R1 4 50 4
SBH 0506 R2.5 10 50 6 SBK 0206 R1 4 50 6
% SBH 0606 R3 12 50 6 % SBK 0254 R1.25 5 50 4
SBH 0808 R4 16 60 8 SBK 0256 R1.25 5 50 6
SBH 1010 RS 20 75 10 HR! SBK 0303 R1.5 6 50 3
H SBH 1212 R6 24 75 12 H SBK 0304 R1.5 6 50 4
SBK 0306 R1.5 6 50 6
@ @ SBK 0404 R2 8 50 4
SBK 0406 R2 8 50 6
Finishing ng SBK 0506 R2.5 10 50 6
Fintsning Fitahing SBK 0606 R3 12 50 6
SBK 0808 R4 16 60 8
=y *y SBK 1010 R5 20 75 10
SBK 1212 R6 24 75 12
al A SBK 1616 R8 32 100 16
D2 D1=2R @ D2 D1=2R @
Recommended cutting condition for SBH Recommended cutting condition for SBK
> DEPTHOF CUT Carbon Steels . Alloy Steels Alloy Steels . Tool Steels Hardened Steels > DEPTHOFCUT Carbon Steels . Alloy Steels Alloy Steels . Tool Steels Hardened Steels
I MATERIAL * susc £, FCD, SOM, S50, SKS..  SCr, SNCM, SKDH1, SKDG NAKED. s i MATERIAL * susc. FC,FCD, SO, S50C, SKS...  SCr, SNCM, SKD11 , SKDG , NAKAD. K011
H xﬁ: HARDNESS ~HRC30 ~HRCS0 ~HRCB0 H g_':: HARDNESS ~HRC30 ~HRCS0 ~HRC80
HEiG RADIUS  SPEED FEED SPEED FEED SPEED FEED Hifci= b RADIUS  SPEED FEED SPEED FEED SPEED FEED
i (mm-") mm / min (mmT) mm / min (mm") mm / min I mm") mm / min (mm-") mm / min (mmT) mm / min
=P lm'm RO.5 45000 2000 45000 1800 28000 1000 ! l'm' 108 RO.5 45000 2000 45000 1800 28000 1000
P0.03R R1 23000 2000 22000 1800 16000 800 P<y.09R R1 23000 2000 22000 1800 16000 800
HRC45 1 R1.5 16000 2000 15000 1800 11000 900 HRC45 1 R1.5 16000 2000 15000 1800 11000 900
ReRadius R2 15000 2400 14000 2000 10000 1300 R=Radius R2 15000 2400 14000 2000 10000 1300
R3 13000 3200 11000 2000 9000 1500 R3 13000 3200 11000 2000 9000 1500
R4 9000 2300 8000 1500 6200 1400 R4 9000 2300 8000 1500 6200 1400
R5 7500 1900 6500 1200 5200 900 R5 7500 1900 6500 1200 5200 900
SBH R6 6300 1600 5500 1000 4300 800 R6 6300 1600 5500 1000 4300 800 SBK
m R8 4500 1200 3800 800 3300 700 R8 4500 1200 3800 800 3300 700




HIGH SPEED CUTTING & HIGH HARD CUTTING HIGH SPEED CUTTING & HIGH HARD CUTTING

s Bx P Ball Nose End Mills s B B » Ball Nose End Mills o
Radius Flute Length 0.AL. Shank Dia Radius Flute Length 0.AL. Shank Dia
Order No. R L1 L2 D2 Order No. R L1 L2 D2

SBX 0104 RO.5 2 50 4 SEBO104 R0O.5 2 50 4
SBX 0154 RO.75 3 50 4 ?ﬁ::' SBB0154 RO.75 3 50 4
SBX 0204 R1 4 50 4 : SBB0204 R1 4 50 4
- SBX 0306 R1.5 6 50 6 Ly ~am SBB0254 R1.25 5 50 4
MG SBX 0406 R2 8 50 6 MG SBB0304 R1.5 6 50 4
SBX 0506 R2.5 10 50 6 SBB0404 R2 8 50 4
* ?
W/l SBX 0606 R3 12 50 6 % SBBO0506 R2.5 10 50 6
SBX 0808 R4 16 60 8 SBB0606 R3 12 50 6
SBEX 1010 R5 20 75 10 HR! SEBO808 R4 16 60 8
SBX 1212 R6 24 75 12 SBB1010 RS 20 75 10
SBX 1616 R8 32 100 16 SBEB1212 R6 24 75 12
ﬁ @ SBB1616 R8 32 100 16
Fnehng Finehing
Sami- Sami-
Finizhing Finizhing
.I’ .I.
1 D2 |, peR @ @
Recommended cutting condition for SBX Recommended cutting condition for SBB
> DEPTHOF CUT Carbon Steels . Alloy Steels Alloy Steels . Tool Steels Hardened Steels > DEPTHOF CUT Carbon Steels . Alloy Steels Allay Steels . Tool Steels Hardened Steels
I MATERIAL  gi5c.FC,FOD, SO, S50, SKS..  SCr, SNCM, SKD'1, SKDB1, NAKED. S0t i MATERIAL  csc.FC,FCD, SCM, SS0C, SKS..  SCr, SNCM, SKD1T, SKDBT , NAKED.. SKD11
HAL s HARDNESS ~HRC30 ~HRC50 ~HRC80 - e HARDNESS ~HRC30 ~HRC50 ~HRCE0
P=0.06R P=0.06R
R
e RADIUS SPEED FEED SPEED FEED SPEED FEED HRC45 | RADIUS SPEED FEED SPEED FEED SPEED FEED
i (mm") mm / min (mmT) mm / min (mm) mm / min I (mm") mm / min (mm-") mm / min (mm7) mm / min
=P i R0.5 45000 2000 45000 1800 28000 1000 ) e R2 15000 3000 14000 2600 10000 1700
P<0.03R R1 23000 2000 22000 1800 16000 800 P<0.03R R3 13000 4000 11000 2600 9000 1900
HRC45 t R1.5 16000 2000 15000 1800 11000 900 HRC45 1 R4 9000 2900 8000 1900 6200 1800
ReRadius R2 15000 2400 14000 2000 10000 1300 R=Radius R5 7500 2400 6500 1500 5200 1100
R3 13000 3200 11000 2000 9000 1500 R6 6300 2100 5500 1300 4300 1000
R4 9000 2300 8000 1500 6200 1400 RS 4500 1500 3800 1000 3300 900
R5 7500 1900 6500 1200 5200 900 R10 3700 1200 3200 750 2600 600
SBX R6 6300 1600 5500 1000 4300 800 SBB
m R8 4500 1200 3800 800 3300 700 _




SBLS
SBLM
SBLL

SBLL

HIGH SPEED CUTTING & HIGH HARD CUTTING

P Long Shank / Ball Nose End Mills

Radius Flute O.AL Shank Dia
Order No. R LL;m L2 D2
SBLS0104 RO.5 2 75 4
= SBLS0106 RO0.5 2 75 6
SBLS0154 RO.75 3 75 4
—p— SBLS0156 R0.75 3 75 6
MG SBLS0206 R1 4 75 6
SBLS0256 R1.25 5 75 6
m SBLS0303 R1.5 6 75 3
SBLS0306 R1.5 6 75 6
— SBLS0404 R2 8 75 4
65 SBLS0406 R2 8 75 6
SBLS0506 R2.5 10 75 6
SBLS0606 R3 12 75 6
W SBLMO0206 R1 4 100 6
SBLMO0306 R1.5 6 100 6
m SBLM0406 R2 8 100 6
Bishing SBLM0606 R3 12 100 6
SBLM0808 R4 16 100 8
=y SBLM1010 R5 20 100 10
SBLM1212 R6 24 100 12
!l SBLLO606 R3 12 150 6
SBLLO808 R4 16 150 8
- SBLL1010 R5 20 150 10
AI SBLL1212 R6 24 150 12
Recommended cutting condition for SBLS . SBLM . SBLL
Carbon Steels . Alloy Steels Alloy Steels . Tool Steels Hardened Steels
MATERIAL S50, FC. FCD, SOM, S50C, SKS..  SCr, SNCM, SKDI1, SKDB1 , NAKRD.. st
HARDNESS ~HRC30 ~HRC50 ~HRC80
RADIUS SPEED FEED SPEED FEED SPEED FEED
{mmr) mm / min {mm1) mm / min {(mm) mm / min
RO.5 45000 2000 45000 1800 28000 1000
R1 23000 2000 22000 1800 16000 800
R1.5 16000 2000 15000 1800 11000 900
R2 15000 2400 14000 2000 10000 1300
R3 13000 3200 11000 2000 9000 1500
R4 9000 2300 8000 1500 6200 1400
R5 7500 1900 6500 1200 5200 900
R6 6300 1600 5500 1000 4300 800
R8 4500 1200 3800 800 3300 700

_.l D2 |, pem
P
Hr‘"_'- H=0.04R
P<0.06R
HRC45 |
P
5 l H=0.02R
P=0.03R
HRC45 1
R=Radius

HIGH SPEED CUTTING & HIGH HARD CUTTING
P Long Shank / Ball Nose End Mills

SBLSX
SBLMX
SBLLX

Radius Flute Length Q.AL Shank Dia
Order No. R L1 L2 D2
SBLSX 0206 R1 4 75 6
SBLSX 0306 R1.5 6 75 6
SBLSX 0406 R2 8 75 6
-—py SBLSX 0506 R2.5 10 75 6
MG SBLSX 0606 R3 12 75 6
SBLMX 0406 R2 8 100 6
- SBLMX 0606 R3 12 100 6
SBLMX 0808 R4 16 100 8
BLMX 101 R 2 1 1
— S 010 5 0 00 ]
65 SBLMX 1212 R6 24 100 12
SBLLX 0606 R3 12 150 6
SBLLX 0808 R4 16 150 8
SBLLX 1010 RS 20 150 10
SBLLX 1212 R6 24 150 12
Fmehng
Sami-
Finizhing
.I
Recommended cutting condition for SBLSX . SBLMX . SBLLX
Carbon Steels . Alloy Steels Alloy Steels . Tool Steels Hardened Steels
MATERIAL  s4s,7C,FCD, SOM, SS0C, 5. SCr, SNCM, SKD11 , SKDB1 , NAKED. S011
HARDNESS ~HRC3D ~HRCS0 ~HRCE0
RADIUS SPEED FEED SPEED FEED SPEED FEED
{mm’) mim / min {mm™") mm / min {mm) mm / min
RO5 45000 2000 45000 1800 28000 1000
R1 23000 2000 22000 1800 16000 900
R1.5 16000 2000 15000 1800 11000 900
R2 15000 2400 14000 2000 10000 1300
R3 13000 3200 11000 2000 9000 1500
R4 9000 2300 8000 1500 6200 1400 SBLSX
R5 7500 1900 6500 1200 5200 900 SBLMX
R6 6300 1600 5500 1000 4300 800 SBLLX
R8 4500 1200 3800 800 3300 700




HIGH SPEED CUTTING & HIGH HARD CUTTING

HIGH SPEED CUTTING & HIGH HARD CUTTING

s B Cx » Taper Neck / Ball Nose End Mills ——

P Taper Neck / Ball Nose End Mills G

SBC

Radius Flute Length O.AL. Shank Dia  Taper Angle Radius Flute Length O.AL Shank Dia  Taper Angle
Order No. R L1 L2 D2 R Order No. R L1 L2 D2 R
SBC 0206 R1 4 75 6 3° SBCX 0206 R1 4 75 6 3°
SBC 0206A R1 4 75 6 8° SBCX 0206A R1 4 75 6 5°
SBC 0306 R1.5 6 100 6 1.5° D1 & SBCX 0306 R1.5 6 100 6 1.5°
—_g— SBC 0306A R1.5 6 75 6 3° I 1 b -~ SBCX 0306A R1.5 6 75 6 3°
MG SBC0306B  R15 6 75 6 5° G\; ‘ MG SBCX 0306B  R1.5 6 75 5 5°
7 L
SBC 0406 R2 8 100 6 1.6° ' SBCX 0406 R2 8 100 6 1.56°
o .' 4 —zg
% SBC 0406A R2 8 100 6 3° | % SBCX 0406A R2 8 100 6 3°
SBC 0406B R2 8 75 6 5° : SBCX 04068 R2 8 75 6 Be
SBC 0608 R3 12 100 8 1.5° HR/ SBCX 0608 R3 12 100 8 1.5°
SBC 0608A R3 12 75 8 3° SBCX 0608A R3 12 75 8 3°
W SBC 0608B R3 12 100 8 5° ﬁ SBCX 0608B R3 12 100 8 5°
L2
Finishing ‘Fimishing
Sami- Sami-
Finizhing Finizhing
.l’ .I.
Recommended cutting condition for SBC Recommended cutting condition for SBCX
> DEPTHOF CUT Carbon Steels . Alloy Steels Alloy Steels . Tool Steels Hardened Steels > DEPTHOFCUT Carbon Steels . Alloy Steels Allay Steels . Tool Steels Hardened Steels
I MATERIAL * susc Fe, FCD, SOM, SS0C , SKS... ~ SCr, SNCM , SKD11 , SKDB1 , NAKRD. SO i MATERIAL * Suec. F FCD, SCM, 500, SKS..  SCr, SNCM, SKDH1  SKDB1 , NAKBD. K01t
HJL TR HARDNESS ~HRC30 ~HRCS0 ~HRCBO HJL i HARDNESS ~HRC30 ~HRCS50 ~HRCS0
P=0.06R. P=0.06R
HEC RADIUS  SPEED FEED SPEED FEED SPEED FEED i RADIUS  SPEED FEED SPEED FEED SPEED FEED
i (mm-") mm / min {mm1) mm / min {mm) mm / min I {mm") mm / min {mm1) mm / min {mm") mm / min
o fEL IR R1 23000 2000 22000 1800 16000 900 e R1 23000 2000 22000 1800 16000 900
H P<0.03R R1.5 16000 2000 15000 1800 11000 900 H P<0.03R R1.5 16000 2000 15000 1800 11000 900
HRC45 t R2 15000 2400 14000 2000 10000 1300 HRC45 1 R2 15000 2400 14000 2000 10000 1300
ReRadius R3 13000 3200 11000 2000 9000 1500 R=Radius R3 13000 3200 11000 2000 9000 1500
SBC SBCX




HIGH SPEED CUTTING & HIGH HARD CUTTING HIGH SPEED CUTTING & HIGH HARD CUTTING

s B M P Ball Nose End Mills B M x » Ball Nose End Mills —
Radius Flute Length 0.AL. Shank Dia Radius Flute Length 0.AL. Shank Dia
Order No. R L1 L2 D2 Order No. R L1 L2 D2

SBM 0024 RO.1 0.4 50 4 SBMX 0024 RO.1 0.4 50 4
e SBM 0034 RO.15 0.6 50 4 SBMX 0034 R0.15 0.6 50 4
D1 SBM 0044 R0O.2 0.8 50 4 SBMX 0044 RO.2 0.8 50 4
- SBM 0054 RO.25 1.0 50 4 a—py— SBMX 0054 R0.25 1.0 50 4
MG SBM 0064 RO.3 1.2 50 4 MG SBMX 0064 RO.3 1.2 50 4
SBM 0074 R0.35 1.4 50 4 SBMX 0074 RO0.35 1.4 50 4
% SBM 0084 RO.4 1.6 50 4 % SBMX 0084 RO0.4 1.6 50 4
SBM 0094 R0.45 1.8 50 4 SBMX 0094 R0.45 1.8 50 4
SBM 0124 RO.6 2.4 50 4 HA SBMX 0124 RO.6 2.4 50 4
H SBM 0144 RO.7 2.8 50 4 H SBMX 0144 RO.7 2.8 50 4
SBM 0164 RO.8 3.2 50 4 SBMX 0164 RO.8 3.2 50 4
W SBM 0184 RO.9 3.6 50 4 ﬁ SBMX 0184 RO.9 3.6 50 4
L2
_ Finihing Fishing
! Fvamig Favstiing
_J_DE . DI=2R @ @
Recommended cutting condition for SBM Recommended cutting condition for SBMX
> DEPTHOF CUT Carbon Steels . Alloy Steels Alloy Steels . Tool Steels Hardened Steels > DEPTHOFCUT Carbon Steels . Alloy Steels Alloy Steels . Tool Steels Hardened Steels
I MATERIAL  susc £, FCD, SOM, S50, SKS..  SCr, SNCM, SKDH1, SKDG NAKED. S01 i MATERIAL  susc FC,FCD, SCM, S50, SKS...  SCr, SNCM, SKD11 , SKDB , NAKRD. K011
H[:LTh l T HARDNESS ~HRC30 ~HRC50 ~HRCB0 HJ L e HARDNESS ~HRC30 ~HRCS0 ~HRC80
P=0.1R P=0.1R
HEiG RADIUS SPEED FEED SPEED FEED SPEED FEED = d RADIUS SPEED FEED SPEED FEED SPEED FEED
i {mmr) mm / min {mm™) mm / min {mm) mm / min I {mm’) mm / min {mm") mm / min {mm) mm / min
’ i RO.1 32000 500 - 600 32000 400 - 500 25000 300 - 400 e RO.1 32000 500 - 600 32000 400 - 500 25000 300 - 400
H—e l P<0.05R R0.15 32000 500 - 600 32000 400 - 500 25000 300 - 400 H l p<0.05R R0.15 32000 500 - 600 32000 400 - 500 25000 300 - 400
HRC45 1 R0.2 32000 500 - 600 32000 400 - 500 25000 300 - 400 HRC45 1 R0.2 32000 500 - 600 32000 400 - 500 25000 300 - 400
R=Radius R0.25 32000 600 - 700 32000 500 - 600 25000 400 - 500 R=Radius R0.25 32000 600 - 700 32000 500 - 600 25000 400 - 500
RO.3 32000 600 - 700 32000 500 - 600 25000 400 - 500 RO.3 32000 600 - 700 32000 500 - 600 25000 400 - 500
R0.35 32000 700 - 800 32000 600 - 700 25000 500 - 600 R0.35 32000 700 - 800 32000 600 - 700 25000 500 - 600
RO.4 32000 900-1000 32000 800 - 900 25000 600 - 700 RO.4 32000 900-1000 32000 800 - 900 25000 600 - 700
SBM RO0.45 32000  1000- 1100 32000 900-1000 25000 600 - 700 R0.45 32000  1000- 1100 32000 900-1000 25000 600-700 SBMX
 se. El




HIGH SPEED CUTTING & HIGH HARD CUTTING HIGH SPEED CUTTING & HIGH HARD CUTTING

s B F P Long Neck / Ball Nose End Mills s B Fx » Long Neck / Ball Nose End Mills S~
Radius Neck Dia  Flute Length Effeclivelength  O.ALL. Shank Dia Radius Neck Dia  Flute Length EffectiveLength ~ O.A.L. Shank Dia
e D3 L1 L3 L2 D2 . D3 L1 L3 L2 D2

SBF 00504 RO0.25 0.46 0.5 4 50 4 SBFX 00504 [RO.25 0.46 0.5 4 50 4
E SBF 00506 RO0.25 0.46 0.5 6 50 4 E SBFX 00506 RO0.25 0.46 0.5 6 50 4
SBF 00604 R0O.3 0.56 0.6 4 50 4 SBFX 00604 R0.3 0.56 0.6 4 50 4
SBF 00606 RO.3 0.56 0.6 6 50 4 . ° SBFX 00606 RO0.3 0.56 0.6 6 50 4
SBF 00806 RO.4 0.76 0.8 6 50 4 SBFX 00806 RO.4 0.76 0.8 6 50 4
SBF 00808 RO.4 0.76 0.8 8 50 4 i SBFX 00808 RO.4 0.76 0.8 8 50 4
SBF 01006 RO.5 0.95 1.5 6 50 4 L1 SBFX 01006 RO.5 0.95 15 6 50 4
SBF 01008 RO.5 0.95 1.5 8 50 4 L4 SBFX 01008 RO.5 0.85 1.5 8 50 4
- SBF 01010 RO.5 0.95 1.5 10 50 4 -5 SBFX 01010 RO.5 0.95 1.5 10 50 4
SBF 01012 RO.5 0.95 1.5 12 50 4 SBFX 01012 RO.5 0.95 1.5 12 50 4
W/] SBF 01208 RO.6 1.15 2 8 50 4 % SBFX 01208 RO.6 1.15 2 8 50 4
SBF 01212 RO.6 1.15 2 12 50 4 SBFX 01212 RO.6 1.15 2 12 50 4
SBF 01508 R0.75 1.45 2 8 50 4 SBFX 01508 [RO0.75 1.45 2 8 50 4
ARG SBF 01512 RO.75 1.45 2 12 50 4 = AAC SBFX 01512 RO0.75 1.45 2 12 50 4
65 SBF 01516 RO0.75 1.45 2 16 50 4 65 SBFX 01516 R0.75 1.45 2 16 50 4
SBF 01520 R0O.75 1.45 2 20 50 4 D3 i SBFX 01520 RO.75 1.45 z 20 50 4
SBF 01608 RO.8 1.54 2.5 8 50 4 SBFX 01608 RO0.8 1.54 2.5 8 50 4
SBF 01612 RO.8 1.54 2.5 12 50 4 SBFX 01612 RO.8 1.54 2.5 12 50 4
SBF 01616 RO.8 1.54 2.5 16 50 4 SBFX 01616 RO.8 1.54 2.5 16 50 4
SBF 02008 R1.0 1.92 3 8 50 4 i - SBFX 02008 R1.0 1.92 3 8 50 4
— SBF 02012 R1.0 1.92 3 12 50 4 i SBFX 02012 R1.0 1.92 3 12 50 4
Snm:“ SBF 02016 R1.0 1.92 3 16 50 4 i SBFX 02016 RA1.0 1.92 3 16 50 4
Finkshing SBF 02020 R1.0 1.92 3 20 50 4 Finishing SBFX 02020 R1.0 1.92 3 20 50 4
SBF 03008 R1.5 2.90 4 8 50 6 SBFX 03008 R1.5 2.90 4 8 50 6
Frofing SBF 03010 R1.5 2.90 4 10 50 6 Frafg SBFX 03010 R1.5 2.90 4 10 50 6
“ SBF 03016 R1.5 2.90 4 16 50 6 ﬂ, SBFX 03016 R1.5 2.80 4 16 50 6
SBF 03020 R1.5 2.90 4 20 75 6 SBFX 03020 R1.5 2.90 4 20 75 5]
SBF 03025 R1.5 2.90 4 25 75 6 SBFX 03025 R1.5 2.90 4 25 75 6
SBF 04010 R2.0 3.88 5 10 75 6 ' SBFX 04010 R2.0 3.88 5 10 75 6
SBF 04015 R2.0 3.88 5 15 75 6 SBFX 04015 R2.0 3.88 5 15 75 6
SBF 04020 R2.0 3.88 5 20 75 6 SBFX 04020 R2.0 3.88 5 20 75 6
SBF 04025 R2.0 3.88 5 25 75 6 _ SBFX 04025 R2.0 3.88 5 25 75 6
!l SBF 04030 R2.0 3.88 5 30 75 6 l| SBFX 04030 R2.0 3.88 5 30 75 ]
ecommended cutting condition for commende ng condition
R ded cutti dition for SBF Re ded cutti dition for SBFX
A‘ MATERIAL Alloy Steels . Tool Steels , Hardened Steels S45C, SCM, 350C, SKS, SCr, SNCM , SKD11 , SKD61 , NAKSD j MATERIAL Alloy Steels . Tool Steels . Hardened Steels S45C , SCM , S50C, SKS, SCr, SNCM , SKD11,, SKDG1 , NAKSO
D2 i RADIUS Sfreerie SPEED  (mm") FEED mm /min DEPTH OF CUT  H (mm) D2 Ehin RADIUS [rrarve SPEED (mm) FEED mm /min DEPTHOF CUT  H mm)
RO.25 4 30000 - 40000 200 - 650 0.015 R0.25 4 30000 - 40000 200 - 650 0.015
8 30000 - 40000 200 - 650 0.013 6 30000 - 40000 200 - 650 0.013
RO.3 4 27000 - 40000 180 - 650 0.025 RO.3 4 27000 - 40000 180 - 650 0.025
8 27000 - 40000 180 - 650 0.015 6 27000 - 40000 180 - 650 0.015
RO.4 3 25000 - 40000 400 - 750 0.025 RO.4 6 25000 - 40000 400 - 750 0.025
8 25000 - 40000 400 - 750 0.025 8 25000 - 40000 400 - 750 0.025
RO.5 3 20000 - 32000 300 - 750 0.04 RO.5 6 20000 - 32000 300 - 750 0.04
> DEPTHOF CUT 8 20000 - 32000 300 - 750 0.03 > DEPTHOF CUT 8 20000 - 32000 300 - 750 0.03
10 20000 - 32000 300 - 750 0.025 10 20000 - 32000 300 - 750 0.025
12 20000 - 32000 300 - 750 0.015 12 20000 - 32000 300 - 750 0.015
Pl e AR RO.6 8 22000 - 25000 500 - 600 0.05 il RO.6 8 22000 - 25000 500 - 600 0.05
R=1 P<0.2R 12 22000 - 25000 500 - 600 0.03 k=1 P<02R 12 22000 - 25000 500 - 600 0.03
P RO.75 8 18000 - 20000 350 - 550 0.07 P RO.75 8 18000 - 20000 350 - 550 0.07
12 18000 - 20000 350 - 550 0.04 12 18000 - 20000 350 - 550 0.04
N ' 16 18000 - 20000 350 - 550 0.03 l 16 18000 - 20000 350 - 550 0.03
20 18000 - 20000 350 - 550 0.02 20 18000 - 20000 350 - 550 0.02
RO.8 8 13000 - 18000 350 - 800 0.08 RO.8 8 13000 - 18000 350 - 800 0.08
12 13000 - 18000 350 - 800 0.06 12 13000 - 18000 350 - 800 0.06
R 16 13000 - 18000 350 - 800 0.05 Feripace 16 13000 - 18000 350 - 80D 0.05
R1.0 8 12000 - 17000 500 - 900 0.1 R1.0 8 12000 - 17000 500 - 900 0.1
12 12000 - 17000 500 - 900 0.1 12 12000 - 17000 500 - 900 0.1
16 12000 - 17000 500 - 900 0.07 16 12000 - 17000 500 - 900 0.07
20 12000 - 17000 500 - 900 0.04 20 12000 - 17000 500 - 900 0.04
R15 8 8000 - 11000 500 - 700 0.17 R15 8 8000 - 11000 500 - 700 0.17
10 8000 - 11000 500 - 700 0.15 10 8000 - 11000 500 - 700 0.15
16 8000 - 11000 500 - 700 0.14 16 8000 - 11000 500 - 700 0.14
20 8000 - 11000 500 - 700 0.12 20 8000 - 11000 500 - 700 0.12
25 8000 - 11000 500 - 700 0.1 25 8000 - 11000 500 - 700 0.1
R2.0 10 5000 - 8000 400 - 600 0.18 R2.0 10 5000 - 8000 400 - 600 0.18
SBF 15 5000 - 8000 400 - 600 0.17 15 5000 - 8000 400 - 600 0.17 SBFX
m 20 5000 - BOOO 400 - 800 0.16 20 5000 - 8000 400 - 600 0.16 _
25 5000 - 8000 400 - 600 0.15 25 5000 - 8000 400 - 600 0.15
30 5000 - 8000 400 - 600 0.14 30 5000 - 8000 400 - 600 0.14




HIGH SPEED CUTTING & HIGH HARD CUTTING HIGH SPEED CUTTING & HIGH HARD CUTTING

SG B F P Long Neck / Ball Nose End Mills s E A » Square End Mills —
Radius Neck Dia  Flute Length Effeclivelength  O.ALL. Shank Dia Diameter Flute Length 0.AL. Shank Dia
Order No. R D3 L1 L3 L2 D2 Order No. D1 L1 L2 D2

\ SGBF 0404 R2 3.88 20 25 75 4 SEA 0104 1.0 3 50 4
4 k. 4 o
% SGBF 0404A R2 3.88 20 25 100 4 % SEA 0154 1.5 4 50 4
- SGBF 0606 R3 5.80 25 30 75 6 SEA 0204 2.0 6 50 4
.-l SGBF 0606A R3 5.80 25 30 100 6 —_—py- SEA 0306 3.0 8 50 6
M SGBF 06068 R3 580 25 30 150 6 MG SEA 0406 4.0 11 50 6
—_ SGBF 0808 R4 7.70 30 40 100 8 SEA 0506 5.0 13 50 6
W/] SGBF 0808B R4 7.70 30 40 150 8 E SEA 0606 6.0 16 50 6
SGBF 1010 R5 9.60 30 40 100 10 SEA 0808 8.0 20 60 8
mnm SGBF 1010B RS 9.60 30 40 150 10 HR! SEA 1010 10.0 25 75 10
SGBF 1212 R6& 11.50 30 40 100 12 SEA 1212 12.0 30 75 12
—— SGBF 1212B R6 11.50 30 40 150 12 e SEA 1616 16.0 40 100 16
nisning '
Semi- ALTIN SEA 2020 20.0 45 100 20
Finishing
“Frofiing ‘Fishing
“’ Semi-
Finishing
“Pranng.
L
U3 IF e ) 8 L ![
@ Recommended cutting condition for SEA
> DEPTHOF CUT Carbon Steels . Alloy Steels Alloy Steels . Tool Steels Hardened Steels
MATERIAL  susc. FC,FCD, SCM, S50, SKS...  SCr, SNCM, SKD11 , SKDB , NAKD. K011
D
D<3
Hf: H=0.150 HARDNESS ~HRC30 ~HRC50 ~HRCE0
D=3
HRC45]  H=025D DIAMETER  SPEED FEED SPEED FEED SPEED FEED
{mm’") mim / min {mm1) mm / min {mm1) mm / min
D<3
e 1 20000 80 15000 45 11000 30
i 15 13600 135 10000 60 9000 40
D>3 2 9600 150 8500 50 6000 45
HRC451  H=0.D 3 6500 200 5800 75 4000 60
D=Diameter 4 5500 250 4000 80 3200 60
5 4500 300 3000 80 2500 70
6 4000 300 2500 80 2200 70
8 3500 350 2200 90 1700 70
10 3000 400 2000 90 1500 70
v 12 2500 400 1500 100 1000 70 SRS
m 16 2000 400 1200 100 800 70




HIGH SPEED CUTTING & HIGH HARD CUTTING HIGH SPEED CUTTING & HIGH HARD CUTTING

s E B T =3 s E K T =
Diameter Flute Length OAL. Shank Dia Diameter Flute Length OAL. Shank Dia

SEB 0104 1.0 3 50 4 NEW, SEK 0104 1.0 3 50 4
SEB 0154 1.5 4 50 4 gﬂjl\:. SEK 0154 1.5 4 50 4
i SEB 0204 2.0 6 50 4 SEK 0204 2.0 6 50 4
—p— SEB 0306 3.0 8 50 6 -—py—- SEK 0306 3.0 8 50 6
MG SEB 0406 4.0 11 50 6 MG SEK 0406 4.0 11 50 8
SEB 0506 5.0 13 50 6 — SEK 0506 5.0 13 50 6
@ SEB 0606 6.0 16 50 6 SEK 0606 6.0 16 50 6
SEB 0808 8.0 20 60 8 SEK 0808 8.0 20 60 8
SEB 1010 10.0 25 75 10 HIA SEK 1010 10.0 25 75 10
SEB 1212 12.0 30 75 12 SEK 1212 12.0 30 75 12
SEB 1616 16.0 40 100 16 SEK 1616 16.0 40 100 16
W SEB 2020 20.0 45 100 20 @ SEK 2020 20.0 45 100 20
L2
g Finishing
Sami- Sami-
Finizhing Finizhing
“Planng "Plamng.
e L
e 3
ﬁ Recommended cutting condition for SEB A
o Recommended cutting condition for SEK
@ Carbon Steels . Alloy Steels Alloy Steels . Tool Steels Hardened Steels @ I
L. DEPTHOF CUT MATERIAL  cucc FCFCD, SOM, S50C, SKS..  SCr, SNCM , SKDT1, SKDB1  NAKBO.. K011 L DEPTHOF CUT wargy o Sisels. Al Sincls Alloy Steels . Tool Steels Hardened Steels
S45C FC FCD, 5CM, S50C,SKS..  SCr, SNCM, SKD11, SKDE1, NAKSO.. SKD11
:LH HARDNESS ~HRC30 ~HRC50 ~HRCB0 gl
H=1.5D L H=15D
- i ! — - ity HARDNESS ~HRC30 ~HRG50 ~HRCE0
et DIAMETER  SPEED FEED SPEED FEED SPEED FEED -
-1 -1 1
HRCA5 | (mm) mm / min (mm') mm [ min (mm™') mm / min HRC45 | DIAMETER 5:;5[: m;E'F'Em S;EHED mﬁ..Efgm 5:5159 m;ﬁ'ﬂn
1 22000 400 18000 200 9000 140 L L A
I | e 1.5 12000 500 11000 280 5200 150 il b 1 22000 400 18000 200 9000 140
. W=0.05D 2 10000 550 10000 280 4600 170 . Ws0.05D 1.5 12000 500 11000 280 5200 150
o 3 9000 600 5500 310 3500 220 i1 2 10000 550 10000 280 4600 170
4 6000 600 5000 400 2200 220 i 3 9000 600 5500 310 3500 220
HEEeel 5 4800 750 4000 400 1700 240 HRC45 1 4 6000 600 5000 400 2200 220
T 6 4500 800 3800 420 1600 300 i bt 5 4800 750 4000 400 1700 240
8 3500 820 2800 420 1000 300 6 4500 800 3800 420 1600 300
10 3000 820 1800 420 900 300 8 3500 820 2800 420 1000 300
i 12 2000 820 1600 350 800 300 10 3000 820 1800 420 900 300 —_
16 1500 650 1000 300 500 150 12 2000 820 1600 350 800 300
m 20 1200 600 900 300 400 150 16 1500 650 1000 300 500 150
20 1200 600 900 300 400 150




HIGH SPEED CUTTING & HIGH HARD CUTTING

HIGH SPEED CUTTING & HIGH HARD CUTTING

s Ex P Square End Mills s E » Square End Mills —
Diameter Flute Length 0.AL. Shank Dia Diameter Flute Length 0.AL. Shank Dia

VEW W 7 SEX 0304 3.0 8 50 4 @ SEQ 0104 1.0 3 50 4
SEX 0404 4.0 11 50 4 éﬂ;:n SEQ 0154 1.5 4 50 4
. SEX 0506 5.0 13 50 6 il SEQ 0204 2.0 6 50 4
—— SEX 0606 6.0 16 50 6 - SEQ 0306 3.0 8 50 6
T
MG SEX 0808 8.0 20 60 8 MG SEQ 0406 4.0 11 50 6
SEX 1010 10.0 25 75 10 — SEQ 0506 5.0 13 50 6
ﬁ SEX 1212 12.0 30 75 12 SEQ 0606 6.0 16 50 6
SEX 1616 16.0 40 100 16 SEQ 0808 8.0 20 60 8
SEX 2020 20.0 45 100 20 HR! SEQ 1010 10.0 25 75 10
SEQ 1212 12.0 30 75 12
SEQ 1616 16.0 40 100 16
ﬁ ﬁ SEQ 2020 20.0 45 100 20
L2
Pnihing Fnehing
Sami- Sami-
Finizhing Finizhing
“Planing. “Planing.
e L
- 4
ﬁ A Recommended cutting condition for SEQ
@ Recommended cutting condition for SEX ) @ Carbon Steels . Alloy Steels Alloy Steels . Tool Steels Hardened Steels
L DEPTHOFCUT L DEPTHOF CUT MATERIAL o0 FCLFCD, SOM,S50C, K5, SCr, SNCM, SKDI1 , SKD61 , NAKSO.. SKD11
Carbon Steels . Alloy Steels Alloy Steels . Tool Steels Hardened Steels - o . S
M o MATERIAL o0, Fc,FOD, SO, S50, SKS..  SCr, SNCM, SKD'1, SKDG1 , NAKED. KO M e HARD
- Ws=0.1D . WsD.1D e
iy DIAMETER  SPEED FEED SPEED FEED SPEED FEED
Hsz) I HARDNESS ~HRC30 ~HRC50 ~HRCS0 chllﬁ I {mm’") mm / min {mm1) mm / min {mm1) mm / min
1 22000 400 18000 200 9000 140
| DIAMETER  SPEED FEED SPEED FEED SPEED FEED !
I H=1D (mm) mm / min {mm™) mm / min {mm™1) mm / min j H=1D 15 12000 200 11000 280 9200 150
- Ws0.05D 2 WS0.05D 2 10000 550 10000 280 4600 170
g 3 9000 600 5500 310 3500 220 - 3 9000 600 5500 310 3500 220
4 6000 600 5000 400 2200 220 W 4 6000 600 5000 400 2200 220
HEEeel 5 4800 750 4000 400 1700 240 i i 5 4800 750 4000 400 1700 240
D=Oiameter 8 4500 800 3800 420 1600 300 KA ey 6 4500 800 3800 420 1600 300
8 3500 820 2800 420 1000 300 8 3500 820 2800 420 1000 300
10 3000 820 1800 420 900 300 10 3000 820 1800 420 900 300
s 12 2000 820 1600 350 800 300 12 2000 820 1600 350 800 300 e
16 1500 650 1000 300 500 150 16 1500 650 1000 300 500 150
m 20 1200 600 900 300 400 150 20 1200 600 900 300 400 150




HIGH SPEED CUTTING & HIGH HARD CUTTING HIGH SPEED CUTTING & HIGH HARD CUTTING

s Ez P Square End Mills T E P » Power / Square End Mills ——
Diameter Chamfer Flute Length 0.AL. Shank Dia Diameter Flute Length 0.AL. Shank Dia
Order No. D1 c L1 L2 D2 Order No. DA L1 L2 D2

NEW, SEZ 0405 4.0 0.5 11 50 6 SEP 0306 3.0 8 50 6
. SEZ 0410 4.0 1.0 11 50 6 . SEP 0406 4.0 11 50 6
- SEZ 0605 6.0 0.5 16 50 6 SEP 0506 5.0 13 50 6
T SEZ 0610 6.0 1.0 16 50 [5 T SEP 0606 6.0 16 50 6
MG SEZ 0805 8.0 0.5 20 60 8 MG SEP 0808 8.0 20 60 8
SEZ 0810 8.0 1.0 20 60 8 e SEP 1010 10.0 25 75 10
ﬁ SEZ 1005 10.0 0.5 25 75 10 % SEP 1212 12.0 30 75 12
SEZ 1010 10.0 1.0 25 75 10 SEP 1616 16.0 40 100 16
SEZ 1020 10.0 2.0 25 75 10 HIRY SEP 2020 20.0 45 100 20
SEZ 1205 12.0 0.5 30 75 12
—— SEZ 1210 12.0 1.0 30 75 12
65 SEZ 1220 12.0 2.0 30 5 12 @
Rougning
C
‘Fishing (@ e “PlERNg
Fﬁ!?swli;g s '.'—
o 3
ﬁ Recommended cutting condition for SEP J
| " Carbon Steels . Alloy Steels Alloy Steels . Tool Steels Hardened Steels
] MVIER A S45C FC,FCD,SCM, S50C , SKS..  SCr,SNCM, SKD11, SKDG1, NAKS0... SKD11
SI i| HARDNESS ~HRC30 ~HRC50 ~HRCE0
| : Recommended cutﬁng condition for SEZ DIAMETER SPEED FEED SPEED FEED SPEED FEED
_ ) (mm™") mm / min (mm") mm / min (mm") mm / min
b 3 20000 2000 16000 1000 9000 500
e DEETHOECUT Carbon Steels . Alloy Steels ~ Alloy Steels . Tool Steels Hardened Steels B DEETHORCUT ] 19009 £ 12000 190 5900 il
@ MATERIAL * susc Fe, FCD,SOM, S50C , SKS... ~ SCr, SNCM , SKD11 , SKDBY , NAKRD. st T @ ¥ : ﬁgg ;ggg 1gg$ :;gg 2:$ ?$
[T s a HRC45 | z D 8000 3200 5000 1300 3500 600
- W=0.1D HARDNESS ~HRC30 ~HRCS0 ~HRCB0 - =110 7000 3000 4500 1200 3000 500
- DEmml H=1.50 W=0.02D - 12 5000 2000 4000 1100 2000 500
HRCAS | DIAMETER  SPEED FEED SPEED FEED SPEED FEED D OIA L HeNED ERERD 16 4000 1800 3500 1000 1800 450
{mmr) mm / min (mmT) mm / min {mm) mm / min H 20 3500 1600 3000 1000 1300 450
HRC45
j'H ity 4 6000 600 5000 400 2200 220 I! T 3 20000 2000 20000 1200 16000 1200
n Ws0.05D 5 4800 750 4000 400 1700 240 o > 10 e — = o .
| 6 4500 800 3800 420 1600 300 D6mml H=150 W=0.01D 6000 00 6000 00 00 300
il R R ot 2o T ———
10 3000 820 1800 420 900 300
H]: i =10 7000 2800 6000 1700 5000 1300
i 12 5000 2300 5500 1700 4500 1200
HRC45 l D=Diarnetar 1 E 3500 1800 4500 1800 3500 1200
SEZ 20 3000 1400 3000 1500 2600 1100 SEP




HIGH SPEED CUTTING & HIGH HARD CUTTING

SEW

j." Hs1.5D

W=0.4D

HRC45 |

IH H=1.50
. W=0.2D

HRC45 1

P Square End Mills

unlt:

Order No. DIBI;I.‘EtBr FIutat;ngth Oif.z.L. Sl'lagtlea

SEW 0306 3.0 8 50 6

q%f SEW 0406 4.0 11 50 6

: SEW 0506 5.0 13 50 6

-~ SEV 0606 6.0 16 50 6

MG SEW 0808 8.0 20 60 8

— SEW 1010 10.0 25 75 10

SEW 1212 12.0 30 75 12

SEW 1616 16.0 40 100 16

H SEW 2020 20.0 45 100 20
@ Variable Variable “‘/’ *\:

oo helix angle rate i
Fiei R1#£B2 #b.d N ‘/t"

a.c . '

Ol LEBSHE

Recommended cutting condition for SEW

+

Carbon Steels . Alloy Steels

MATERIAL

S45C, FC,FCD, SCM , S50C , SKS...

Alloy Steels . Tool Steels
SCr, SNCM , SKD11, SKD61 , NAKBO...

Hardened Steels

HARDNESS ~HRC30
DIAMETER ~ SPEED
(ma)
3 22000
4 15000
5 13000
6 11500
8 8000
10 7000
12 6000
16 3560
20 3000

FEED
mm { min

1800
1400
1600
1650
1800
1800
1700
1500
1450

~HRC50
SPEED FEED
{(mmT) mm / min
16000 1300
12000 1250
10000 1400
8500 1300
6500 1350
5000 1400
4000 1300
3000 1250
2500 1250

SPEED
(mm)

10000
7000
86000
5000
3500
2800
2300
1800
1500

~HRCE0

FEED
mm / min

800
700
650
800
700
750
650
700
780

SIA

HIGH SPEED CUTTING & HIGH HARD CUTTING
P Square End Mills

Diameter Flute Length OAL. Shank Dia
Order No. D1 L1 L2 D2
SIA 0306 3.0 8 50 6
b SIA 0406 4.0 11 50 6
SIA 0506 5.0 13 50 6
- SIA 0606 6.0 16 50 6
MG SIA 0808 8.0 20 60 8
— SIA 1010 10.0 25 75 10
7 SIA 1212 12.0 30 75 12
SIA 1616 16.0 40 100 16
W SIA 2020 20.0 45 100 20
@ Variable Variable g ¢
™ ¥
Fivehing helix angle rate 7 /,
Sami-
Finishing R1£R2 a.c¥b.d {K,, T b

Ou b & HLIH

SIA




SEI

j." Hs1.5D

W=0.1D

HRC45 |

IH H=1D

. W=0.05D

HRC45 1

P Square End Mills

HIGH SPEED CUTTING & HIGH HARD CUTTING

umit

Diameter Flute Length O.AL. Shank Dia
SE| 0306 3.0 a8 50 6
% SE| 0406 4.0 11 50 6
= SE| 0506 5.0 13 50 6
T SE| 0606 6.0 16 50 6
MG SEI 0808 8.0 20 60 8
SE|I 1010 10.0 25 75 10
E SEl 1212 12.0 30 75 12
SEI| 1616 16.0 40 100 16
H SEI 2020 20.0 45 100 20
Pnihing
Sami-
Finlshing
Planing.
e
ED
| Recommended cutting condition for SEI
Carbon Steels . Alloy Steels Alloy Steels . Tool Steels Hardened Steels
@ o S45C  FC,FCD,5CM, S50C,SKS..  SCr,SNCM, SKD11, SKDE1, MAKBO... SKD11
HARDNESS ~HRC30 ~HRCS0 ~HRCE0
DIAMETER  SPEED FEED SPEED FEED SPEED FEED
{mmr) mm / min (mmT) mm / min {mm) mm / min
3 9000 600 5500 310 3500 220
4 6000 600 5000 400 2200 220
5 4800 750 4000 400 1700 240
6 4500 800 3800 420 1600 300
8 3500 820 2800 420 1000 300
10 3000 820 1800 420 900 300
12 2000 820 1600 350 800 300
16 1500 650 1000 300 500 150
20 1200 600 900 300 400 150

HIGH SPEED CUTTING & HIGH HARD CUTTING
P Square End Mills

SIB

D2

\J

A/

unlt: rrer

Diameter Flute Length 0.AL. Shank Dia
Order No. D1 L1 L2 D2
SIB 0306 3.0 8 50 6
SIB 0406 4.0 11 50 6
SIB 0506 5.0 13 50 6
T SIB 0606 6.0 16 50 6
L SIB 0808 8.0 20 60 8
— SIB 1010 10.0 25 75 10
7 SIB 1212 12.0 30 75 12
SIB 1616 16.0 40 100 16
W SIB 2020 20.0 45 100 20
@ Variable Variable 8/4“%
e helix angle rate df\*_}b
Semi-
Elnieiing R1#£R2 a¢b#c#d#e "¢ -

Ou b & HLIE




SEPS

nz!

j." Hs1.5D
Ws0.1D

HRC45 |

IH H=1D

. W=0.05D

HRC45 1

HIGH SPEED CUTTING & HIGH HARD CUTTING
P Square End Mills

umit: mm

SEPI

Diameter Flute Length OAL. Shank Dia
SEPS 0306 3.0 8 50 6
SEPS 0406 4.0 11 50 6
o=
SEPS 0506 5.0 13 50 6
T SEPS 0606 6.0 16 50 6
MG SEPS 0808 8.0 20 60 8
SEPS 1010 10.0 25 75 10
E SEPS 1212 12.0 30 75 12
SEPS 1616 16.0 40 100 16
W SEPS 2020 20.0 45 100 20
.
"Finishing
Semi-
Finishing
r
!m
| Recommended cutting condition for SEPS
Carbon Steels . Alloy Steels Alloy Steels . Tool Steels Hardened Steels
@ i S45C  FC,FCD,5CM, S50C,SKS..  SCr, SNCM, SKD11, SKDE1, MAKBO... SKD11
HARDNESS ~HRC30 ~HRCS0 ~HRCE0
DIAMETER  SPEED FEED SPEED FEED SPEED FEED
{mmr) mm / min {(mmT) mm / min {mm) mm / min
3 9000 600 5500 310 3500 220
4 6000 600 5000 400 2200 220
5 4800 750 4000 400 1700 240
6 4500 800 3800 420 1600 300
8 3500 820 2800 420 1000 300
10 3000 820 1800 420 900 300
12 2000 820 1600 350 800 300
16 1500 650 1000 300 500 150
20 1200 600 900 300 400 150

P Square End Mills

HIGH SPEED CUTTING & HIGH HARD CUTTING

unlt: rrer

Order No. Dlg\:ter FIu‘IJBLL'Iangl:h OIJ:.EL. Shz;[)la
SEPI 0306 3.0 8 50 6
e SEPI 0406 4.0 11 50 6
SEPI 0506 5.0 13 50 6
SEPI 0606 6.0 16 50 6
SEPI 0808 8.0 20 60 8
SEPI 1010 10.0 25 75 10
SEPI 1212 12.0 30 75 12
SEPI 1616 16.0 40 100 16
SEPI 2020 20.0 45 100 20

i 3] 81 =A] 5] =4

Semi-
Finishing

©L L EEK




HIGH SPEED CUTTING & HIGH HARD CUTTING

SGEB

\

12 ]

U .
N,y

3

D2

//

P Square End Mills

Finishing

bk e G

Order No. Dial:l;'l;tar NeBkaDh FIlIeLL.‘sr@h B‘fa:ﬂ'faLm OL.A.zL Sha;; Dia

SGEB 0404 4.0 3.88 20 25 75 4

il SGEB 0404A 40 3.88 20 25 100 4

= SGEB 0606 6.0 5.80 25 30 75 6

? SGEB 0606A 6.0 5.80 25 30 100 6

LN SGEB 0606B 6.0 580 25 30 150 6

SGEB 0808 8.0 7.70 30 40 100 8

E SGEB 0808B 8.0 7.70 30 40 150 8

SGEB 1010 10.0 9.60 30 40 100 10

. SGEB 1010B 10.0 9.60 30 40 150 10

SGEB 1212 120  11.50 30 40 100 12

—— SGEB1212B 120  11.50 30 40 150 12
Semi-

HRC45 t
D=Diameter

H=0.15D

H=0.25D

D<3

H=0.06D

D=3
H=0.1D

- SELA

JE B &

A

Sami-

Ou b i OE

HIGH SPEED CUTTING & HIGH HARD CUTTING

P Long Shank / Square End Mills

Diameter Flute Length 0.AL. Shank Dia
Order No. D1 L1 L2 D2
SELA 0606 6.0 15 75 6
SELA 0606A 6.0 15 100 6
SELA 0808 8.0 20 100 8
SELA 1010 10.0 25 100 10
SELA 1010A 10.0 25 150 10
SELA 1212 12.0 30 100 12
SELA 1212A 12.0 30 150 12
Recommended cutting condition for SELA
Carbon Steels . Alloy Steels Alloy Steels . Tool Steels Hardened Steels
MATERIAL  susc. Fe, FCD, SOM, SS0G 5K, SCr, SNCM, SKO11 , SKDBY , NAKRD.. K01t
HARDNESS ~HRC30 ~HRC50 ~HRCE0
DIAMETER SPEED FEED SPEED FEED SPEED FEED
{mm’) mim / min {mm) mm / min {mm1) mm / min
6 4000 300 2500 80 2200 70
8 3500 350 2200 90 1700 70
10 3000 400 2000 90 1500 70
12 2500 400 1500 100 1000 70

SELA




HIGH SPEED CUTTING & HIGH HARD CUTTING

HIGH SPEED CUTTING & HIGH HARD CUTTING

s E L B P Long Shank / Square End Mills —— s E M P Micro Diameter / Square End Mills —
Diameter Flute Length OAL. Shank Dia Diameter _ Flute Length OAL. Shank Dia

SELB 0606 6.0 15 75 6 SEM 0024 0.2 0.4 50 4
:if SELB 0606A 6.0 15 100 6 E SEM 0034 0.3 0.6 50 4
- SELB 0808 8.0 20 100 8 D1 = SEM 0044 0.4 0.8 50 4
——— SELB 1010 10.0 25 100 10 } T - SEM 0054 0.5 1.0 50 4
MG SELB 1010A 10.0 25 150 10 MR L SEM 0064 0.6 1.2 50 4
SELB 1212 12.0 30 100 12 L SEM 0074 0.7 1.4 50 4
E SELB 1212A 12.0 30 150 12 ﬁ SEM 0084 0.8 1.6 50 4
SELB 1616 16.0 40 150 16 SEM 0094 0.9 1.8 50 4
HA SEM 0124 1.2 3.0 50 4
H W SEM 0144 1.4 3.0 50 4
SEM 0164 1.6 4.0 50 4
@ @ SEM 0184 1.8 5.0 50 4
L2
Frenne Finishing
Fvamig Fatating
“PraRng “Sioting.
- - | 3
= B
i 1 = i ==
@ Recommended cutting condition for SELB @ Recommended cutting condition for SEM
> DEPTHOF CUT Carbon Steels . Alloy Steels Alloy Steels . Tool Steels Hardened Steels > DEPTHOFCUT Carbon Steels . Alloy Steels Alloy Steels . Tool Steels Hardened Steels
MATERIAL  susc FC,FCD, SOM, S50, SKS..  SCr, SNCM, SKDH1, SKDG1 NAKED. o 1 MATERIAL  susc. FC,FCD, SO, S50, SKS...  SCr, SNCM, SKD11 , SKDB , NAKD. K011
- I :ﬂ,ﬁ HARDNESS ~HRC30 ~HRCS50 ~HRC80 Hf:r ﬁ;ﬂ HARDNESS ~HRC30 ~HRCS50 ~HRCE0
[y
Rt DARTRL | S || w6 | | oo | | e | bt il M | Se | o | e | Lotk | | i | (e
IH LI 6 4500 800 3800 420 1600 300 b ik 0.2 40000 100 - 300 30000 80 - 250 15000 50 - 150
n W=0.05D :, igg zg fg% :Zg 1$g 233 i Ds1D 0.3 40000 100 - 350 30000 80 - 300 15000 50 - 200
W = = = e = == e HRC45 1 0.4 40000 100 - 400 25000 80 - 350 10000 50 - 250
HRC45 T =00 =50 1000 300 500 150 D=Diameter 0.5 40000 100 - 500 25000 80 - 400 10000 50 - 250
MRy 0.6 38000 100 - 600 25000 80 - 500 8000 50 - 250
0.7 36000 100 - 700 20000 80 - 600 8000 50 - 250
0.8 34000 100 - 800 20000 80 - 700 8000 50 - 250
SELB 0.9 32000 100-1000 20000 80 - 800 8000 50-250 SEM
76 2




HIGH SPEED CUTTING & HIGH HARD CUTTING HIGH SPEED CUTTING & HIGH HARD CUTTING

s E M x P Micro Diameter / Square End Mills s E F » Corner Radius Long Neck / End Mills i
Diameter Flute Length OAL. Shank Dia Diameter ComerR NeckDia Fiuelengh Eielogh OAL.  Shank Dia
il el D1 L1 L2 D2 Dndgeno s by R D3 L1 L3 L2 D2

SEMX 0024 0.2 0.4 50 4 SEF 01004 1.0 0.1 0.95 1.0 4 50 4
SEMX 0034 0.3 0.6 50 4 %T' SEF 01006 1.0 0.1 0.95 1.0 6 50 4
SEMX 0044 0.4 0.8 50 4 —l SEF 01008 1.0 0.1 0.95 1.0 8 50 4
SEMX 0054 0.5 1.0 50 4 -—py—- SEF 01010 1.0 0.1 0.95 1.0 10 50 4
MG SEMX 0064 0.6 1.2 50 4 LB SEF01504 15 202 145 1.5 4 50 4
SEMX 0074 0.7 1.4 50 4 SEF 01506 1.5 0.2 1.45 1.5 6 50 4
E SEMX 0084 0.8 1.6 50 4 a SEF 01508 1.5 0.2 1.45 1.5 8 50 4
SEMX 0094 0.9 1.8 50 4 SEF 01510 1.5 0.2 1.45 1.5 10 50 4
SEMX 0124 1.2 3.0 50 4 SEF 01512 1.5 0.2 1.45 1.5 12 50 4
SEMX 0144 1.4 3.0 50 4 SEF 02008 2.0 0.2 1.92 2.0 8 50 4
SEMX 0164 1.6 4.0 50 4 —— SEF 02010 2.0 0.2 1.92 2.0 10 50 4
ﬁ SEMX 0184 1.8 5.0 50 4 65 SEF 02012 2.0 0.2 1.92 2.0 12 50 4
SEF 02016 2.0 0.2 1.92 2.0 16 50 4
Finishing SEF 03008 3.0 02 290 3.0 8 50 6
Sami-
Finishing SEF 03010 3.0 0.2 2.90 3.0 10 50 6
Sl T SEF 03012 3.0 0.2 2.90 3.0 12 50 6
"-l o SEF 03016 3.0 0.2 2.90 3.0 16 50 6
SEF 03020 3.0 0.2 2.90 3.0 20 50 6
i
@ Recommended cutting condition for SEMX Recommended cutting condition for SEF
A Alloy Steels . Tool Steels . Hardened Steels
B DERTHOFCUT Carbon Steels . Alloy Steels  Alloy Steels . Tool Steels Hardened Steels L DEPTHOF CUT MATERIAL S45C, SCM , SHOC,, SKS , SC+ , SNCM, SKD11 , SKDG , NAKED
MATERIAL  c56.FC,FOD, SO, S50, SKS..  SCr, SNCM, SKD'1, SKDB1, NAKED. S0t -
pr . DIAMETER = Lo SPEED  {mm™) FEED mm {min DEPTHOF CUT  H {mm)
H<0.1D . 4 1 4 30000 2200 0.15
H ﬁ i HARDNESS ~HRC30 HRC50 HRCB0 ”I; p i s i
— 8 30000 2200 0.12
HRC45 , DIAMETER  SPEED FEED SPEED FEED SPEED FEED 10 30000 2200 0.12
(mar!) mm / min (mm™") mm / min (mm™") mm / min D=Diameter 1.5 4 25000 1800 0.20
6 25000 1800 0.18
LR 0.2 40000 100 - 300 30000 80 - 250 15000 50 - 150 8 25000 1800 0.15
”[: Ds1D 0.3 40000 100 - 350 30000 80 - 300 15000 50 - 200 10 25000 1800 0.15
12 25000 1800 0.15
HRC45 1 0.4 40000 100 - 400 25000 80 - 350 10000 50 - 250 2 8 20000 1500 0.30
0.5 40000 100 - 500 25000 80 - 400 10000 50 - 250 10 20000 1500 0.30
i 12 20000 1500 0.25
0.6 38000 100 - 600 25000 80 - 500 8000 50 - 250 16 20000 1500 0.25
0.7 36000 100 - 700 20000 80 - 600 8000 50 - 250 3 8 12000 800 0.40
0.8 34000 100 - 800 20000 80 - 700 8000 50 - 250 }g }gg% g% g:gg
SEMX 0.9 32000 100-1000 20000 80 - 800 8000 50 - 250 20 12000 900 0.30 SEF




HIGH SPEED CUTTING & HIGH HARD CUTTING

s E Fx P Corner Radius Long Neck / End Mills s E FA » Long Neck / Square End Mills —"
Diameter Corner R MNeck Dia Flute Length Efiecvelengh O.AL.  Shank Dia Diameter Neck Dia  Flute Length Effective Length Q.AL. Shank Dia
OrderNo. —p4 R D3 L1 L3 L2 D2 OrderNo. " p D3 L1 L3 L2 D2

HIGH SPEED CUTTING & HIGH HARD CUTTING

SEFX 01004 1.0 0.1 0.95 1.0 4 50 4 SEFA 01006 1.0 0.95 3 6 50 4
4 - SEFX 01006 1.0 0.1 0.95 1.0 6 50 4 = SEFA 01008 1.0 0.95 3 8 50 4
D1 / SEFX 01008 1.0 0.1 0.95 1.0 8 50 4 Al = SEFA 01010 1.0 0.95 3 10 50 4
[;_- R ] SEFX01010 1.0 0.1 0.95 1.0 10 50 4 I ] SEFAO01012 1.0 0.95 3 12 50 4
e Y Ll SEFX 01504 15 02 145 15 4 50 4 fi Ll SEFA01508 1.5  1.45 4 8 50 4
i SEFX 01506 1.5 0.2 1.45 1.5 6 50 4 — SEFA 01510 1.5 1.45 4 10 50 4
i ﬁ SEFX 01508 1.5 0.2 1.45 1.5 8 50 4 SEFA 01512 1.5 1.45 4 12 50 4
ot SEFX 01510 1.5 0.2 1.45 1.5 10 50 4 SEFA 01516 1.5 1.45 4 16 50 4
i B , SEFX 01512 1.5 0.2 1.45 1.5 12 50 4 L3 SEFA 02008 2.0 1.92 6 8 50 4
SEFX 02008 2.0 0.2 1.92 2.0 8 50 4 b SEFA 02010 2.0 1.92 6 10 50 4
—t —— SEFX 02010 20 0.2 1.92 2.0 10 50 4 s  SEFA 02012 2.0 1.92 6 12 50 4
\ 60 SEFX 02012 2.0 0.2 1.92 2.0 12 50 4 ALTIN SEFA 02016 2.0 1.92 6 16 50 4
@ SEFX 02016 2.0 0.2 1.92 2.0 16 50 4 et SEFA 02020 2.0 1.92 6 20 50 4
SEFX 03008 3.0 02 2980 3.0 8 50 6 L.l sEFA02510 25 2.40 8 10 50 4
Sami-
SEFX 03010 3.0 0.2 290 3.0 10 50 6 ™ SEFA 02512 2.5 2.40 8 12 50 4
] SEFX03012 3.0 0.2 2.90 3.0 12 50 6 ] SEFA02516 25 2.40 8 16 50 4
Semi- SEFX 03016 3.0 0.2 2.90 3.0 16 50 6 "" SEFA 02520 2.5 2.40 8 20 50 4
SEFX 03020 3.0 0.2 2.90 3.0 20 50 6 - SEFA 03010 3.0 2.90 8 10 50 6
m g| SEFA 03012 3.0 2.90 8 12 50 6
SEFA 03016 3.0 2.90 8 16 50 6
"~ SEFA 03020 3.0 2.90 8 20 75 6
h : SEFA 03025 3.0 2.90 8 25 75 6
1 A‘ d
L HiDe | LN !l _.In_z.h @
Recommended cutting condition for SEFX Recommended cutting condition for SEFA
A’ Alloy Steels . Tool Steels . Hardened Steels Alloy Steels . Tool Steels . Hardened Steels
L. DEPTHOF CUT MATERIAL SI5C, SCM, S50C , SKS , SCr, SNCM, SKD11 , SKDE1 , NAKO L DEPTHOF CUT MATERIAL S45C, SCM, S50C., SKS, SC, SNCM , SKD1 , SKDE1 , NAKED
i DIAMETER * tramy SPEED  (mmi") FEED mm/ min DEPTHOF CUT  H {mm) . DIAMETER = e SPEED  {mm™) FEED mm {min DEPTHOF CUT  H {mm)
1 4 30000 2200 0.15 I 1 4 25000 1500 0.05
L 6 30000 2200 0.12 ”Ij 6 25000 1500 0.03
8 30000 2200 0.12 10 25000 1500 0.01
10 30000 2200 0.12 15 4 15000 1200 0.1
D=Diameter 15 4 25000 1800 0.20 D=Diameter 8 15000 1200 0.05
6 25000 1800 0.18 10 15000 1200 0.025
8 25000 1800 0.15 12 15000 1200 0.018
10 25000 1800 0.15 2 8 12000 900 0.2
12 25000 1800 0.15 10 8800 700 0.12
2 8 20000 1500 0.30 12 7500 600 0.05
10 20000 1500 0.30 16 7000 500 0.02
12 20000 1500 0.25 3 8 8000 600 0.5
16 20000 1500 0.25 12 8000 600 0.45
3 8 12000 900 0.40 16 5500 450 0.18
12 12000 900 0.40 20 4000 300 0.15
16 12000 900 0.30 10 6000 400 0.7
SEFX 20 12000 900 0.30 16 6000 400 0.4 SEFA




SEFAX

D1

SEFAX

HIGH SPEED CUTTING & HIGH HARD CUTTING

P Long Neck / Square End Mills

HIGH SPEED CUTTING & HIGH HARD CUTTING

SRA

et L

T Dial:l;'l;ter m:;:a Dia numLL;rgh mmfamm olféL sm;; Dia

SEFAX 01006 1.0 0.95 3 6 50 4
-y

SEFAX 01008 1.0 0.95 3 8 50 4
SEFAX 01010 1.0 0.95 3 10 50 4
] SEFAX01012 1.0 0.95 3 12 50 4
LN SEFAX 01508 1.5 1.45 4 8 50 4
SEFAX 01510 1.5 1.45 4 10 50 4
E SEFAX 01512 1.5 1.45 4 12 50 4
SEFAX 01516 1.5 1.45 4 16 50 4
SEFAX 02008 2.0 1.92 6 8 50 4
H SEFAX 02010 2.0 1.92 6 10 50 4
SEFAX 02012 2.0 1.92 6 12 50 4
ﬁ SEFAX 02016 2.0 1.92 6 16 50 4
SEFAX 02020 2.0 1.92 6 20 50 4
Lol SEFAX 02510 2.5 2.40 8 10 50 4
L SEFAX 02512 2.5 2.40 8 12 50 4
SEFAX 02516 2.5 2.40 8 16 50 4
SEFAX 02520 2.5 2.40 8 20 50 4
SEFAX 03010 3.0 2.90 8 10 50 6
SEFAX 03012 3.0 2.90 8 12 50 6
SEFAX 03016 3.0 2.90 8 16 50 6
SEFAX 03020 3.0 2.90 8 20 75 6
SEFAX 03025 3.0 2.90 8 25 75 6

OL bl

Recommended cutting condition for SEFAX

Alloy Steels . Tool Steels , Hardened Steels

MATERAL SI5C, SCM, S50 , SKS, SCr, SNCM, SKD'1, SKD61 , NAKED
DIAMETER ey SPEED (mm) FEED mm/min DEPTHOFCUT  H{mm)
1 4 25000 1500 0.05
6 25000 1500 0.03
10 25000 1500 0.01
15 4 15000 1200 0.1
8 15000 1200 0.05
10 15000 1200 0.025
12 15000 1200 0.018
2 8 12000 900 0.2
10 8800 700 0.12
12 7500 600 0.05
16 7000 500 0.02
3 8 8000 600 0.5
12 8000 600 0.45
16 5500 450 0.18
20 4000 300 0.15
10 6000 400 0.7
16 6000 400 0.4

D2
I_p
_‘.'—'-"

H ! H=0.3D
HRC45 |

H H=0.150D
HRC45 t
D=Diameter

P Corner Radius / End Mills

Order No Diameter Corner R MNeck Dia Flute Length Efecivelengh O.A.L.  Shank Dia
: D1 R D3 L1 L3 L2 D2
SRA 0402 4.0 0.2 3.88 8 12 50 4
. m SRA 0405 4.0 0.5 3.88 8 12 50 4
SRA 0602 6.0 0.2 5.80 12 18 50 6
-~ SRA 0605 6.0 0.5 5.80 12 18 50 6
MG SRA 0610 6.0 1.0 5.80 12 18 50 6
SRA 0803 8.0 0.3 7.70 16 24 60 8
a SRA 0805 8.0 0.5 7.70 16 24 60 8
SRA 0810 8.0 1.0 7.70 16 24 60 8
SRA 1003 10.0 0.3 9.60 20 30 75 10
SRA 1005 10.0 0.5 9.60 20 30 75 10
RA 101 10.0 1. .60 20 0 7 1
— s 0 0 0 9.6 3 5 0
65 SRA 1020 10.0 2.0 9.60 20 30 75 10
SRA 1210 12.0 1.0 11.50 24 36 75 12
SRA 1220 12.0 2.0 11.50 24 36 75 12
SRA 1605 16.0 0.5 15.40 30 40 100 16
o SRA 1610 16.0 1.0 15.40 30 40 100 16
Semi-
Finishing
lb
Recommended cutting condition for SRA
Carbon Steels . Alloy Steels Alloy Steels . Tool Steels Hardened Steels
@ MATERIAL  susc. Fe, FCD, SOM, SS0C  54..  SCr, SNCM, SKOD11 , SKDBY , NAKRD. K01t
HARDNESS ~HRC30 ~HRC50 ~HRCE0
DIAMETER SPEED FEED SPEED FEED SPEED FEED
{mm) mm / min {mm1) mm / min {mm1) mm / min
3 7600 180 4800 120 2900 50
4 6500 260 4000 160 2500 55
5 5500 270 3200 160 2000 60
6 4800 300 2500 170 1800 70
8 3700 325 2200 170 1500 85
10 2900 280 1700 140 1100 70
12 2400 230 1400 120 1000 65
16 1800 170 1100 90 700 45




HIGH SPEED CUTTING & HIGH HARD CUTTING

SRB

P Corner Radius / End Mills

Order No Diameter ComerR Neck Dia FluteLlength Efeciielengh O.AL.  Shank Dia
E D1 R D3 L1 L3 L2 D2
SRB 0402 4.0 0.2 3.88 8 12 50 4
e
qﬁ: SRB 0405 4.0 0.5 3.88 8 12 50 4
- SRB 0602 6.0 0.2 580 12 18 50 6
_—ge—- SRB 0605 6.0 0.5 5.80 12 18 50 6
MG SRB 0610 60 1.0 580 12 18 50 6
SRB 0803 8.0 0.3 7.70 16 24 60 8
E SRB 0805 8.0 0.5 7.70 16 24 60 8
SRB 0810 8.0 1.0 7.70 16 24 60 8
SRB 1005 10.0 0.5 9.60 20 30 75 10
SRB 1010 10.0 1.0 9.60 20 30 75 10
SRB 1020 10.0 2.0 9.60 20 30 75 10
E SRB 1030 10.0 3.0 9.60 20 30 75 10
SRB 1205 12.0 0.5 11.50 24 36 75 12
SRB 1210 12.0 1.0 11.50 24 36 75 12
SRB 1605 16.0 0.5 15.40 30 40 100 16
" SRB 1610 16.0 1.0 15.40 30 40 100 16
Semi-
Finishing
r
iy e
Recommended cutting condition for SRB
> DEPTHOF CUT Carbon Steels . Alloy Steels Alloy Steels . Tool Steels Hardened Steels
@ MATERIAL  gi56.FC,FOD,SOM, S50, SKS..  SCr, SNCM, SKD'1, SKDB1, NAKED. S0t
R
HE- R o HARDNESS ~HRG30 ~HRC50 ~HRC60
. PsD.0ZR
L] HRC45 | DIAMETER  SPEED FEED SPEED FEED SPEED FEED
{mr) mm / min (mmT) mm / min {mm) mm / min
2 26000 1600 16500 1000 7500 300
j” HelD 3 19000 1800 12000 1200 5400 360
n W=0.02D 4 16000 3200 10000 1900 4800 480
W HRC45 t 5 14000 3300 8000 2000 3800 500
6 12000 3600 7200 2200 3500 650
REComarR 8 9600 4000 5600 2200 2700 750
10 7000 3400 4400 1700 2100 650
SRB 12 6000 2800 3600 1400 1800 600
16 4500 2000 2800 1000 1400 450

HIGH SPEED CUTTING & HIGH HARD CUTTING
P Corner Radius / End Mills

SRC

I_p
|
H ! H=0.3D
HRC45 |
H H=0.15D
HRC45 t
D=Diameter

Order No. Dlagl;ter Corl&erR FIulBLL:ng‘Ih 0&'—. Sha;; Dia
SRC 0302 3.0 0.2 6 50 3
m SRC 0305 3.0 0.5 6 50 3
SRC 0402 4.0 0.2 8 50 4
-~ SRC 0405 4.0 0.5 8 50 4
MG SRC 0410 4.0 1.0 8 50 4
SRC 0602 6.0 0.2 12 50 6
ﬁ SRC 0605 6.0 0.5 12 50 6
SRC 0610 6.0 1.0 12 50 6
SRC 0615 6.0 1.5 12 50 6
ﬁ SRC 0620 6.0 2.0 12 50 6
— SRC 0803 8.0 0.3 16 60 8
65 SRC 0805 8.0 0.5 16 60 8
SRC 0810 8.0 1.0 16 60 8
@ SRC 0815 8.0 1.5 16 60 8
SRC 0820 8.0 2.0 16 60 8
o SRC 1003 10.0 0.3 20 75 10
Fillmin-g SRC 1005 10.0 0.5 20 75 10
SRC 1010 10.0 1.0 20 75 10
w SRC 1015 10.0 1.5 20 75 10
SRC 1020 10.0 2.0 20 75 10
m SRC 1030 10.0 3.0 20 75 10
SRC 1205 12.0 0.5 24 75 12
SRC 1210 12.0 1.0 24 75 12
A SRC 1215 12.0 1.5 24 75 12
; SRC 1220 12.0 2.0 24 75 12
A SRC 1230 12.0 3.0 24 75 12
A Recommended cutting condition for SRC
Carbon Steels . Alloy Steels Alloy Steels . Tool Steels Hardened Steels
@ MATERIAL  susc. Fe, FCD, SOM, SS0C 5K, SCr, SNCM, SKOD11 , SKDBY , NAKRD.. K01t
HARDNESS ~HRC30 ~HRC50 ~HRCE0
DIAMETER SPEED FEED SPEED FEED SPEED FEED
{mm’) mm / min {mm1) mm / min {mm1) mm / min
3 7600 180 4800 120 2900 50
4 6500 260 4000 160 2500 55
5 5500 270 3200 160 2000 60
6 4800 300 2500 170 1800 70
8 3700 325 2200 170 1500 85
10 2900 280 1700 140 1100 70
12 2400 230 1400 120 1000 65
16 1800 170 1100 90 700 45

SRC




HIGH SPEED CUTTING & HIGH HARD CUTTING HIGH SPEED CUTTING & HIGH HARD CUTTING

s ch P Corner Radius / End Mills s R D » Corner Radius / End Mills —
Diameter Comer R Flute Length O.AL. Shank Dia Diameter Cormer R Flute Length O.AL Shank Dia
Order No. D1 R L1 L2 D2 Order No. D1 R L1 L2 D2

SRC 0302 3.0 0.2 6 50 3 SRD 0302 3.0 0.2 6 50 3
SRC 0305 3.0 0.5 6 50 3 ? SRD 0305 3.0 0.5 6 50 3
SRC 0402 4.0 0.2 8 50 4 il i SRD 0402 4.0 0.2 8 50 4
SRC 0405 4.0 0.5 8 50 4 a—py— SRD 0405 4.0 0.5 8 50 4
SRC 0605 6.0 0.5 12 50 6 : MG SRD 0410 4.0 1.0 8 50 4
SRC 0610 6.0 1.0 12 50 6 ; i — SRD 0602 6.0 0.2 12 50 6
ﬁ SRC 0805 8.0 0.5 16 60 8 SRD 0605 6.0 0.5 12 50 6
SRC 0810 8.0 1.0 16 60 8 SRD 0610 6.0 1.0 12 50 6
2 SRC 1005 10.0 0.5 20 75 10 SRD 0615 6.0 1.5 12 50 6
ﬁ SRC 1010 10.0 1.0 20 75 10 i ﬁ SRD 0620 6.0 2.0 12 50 6
—— SRC 1020 10.0 2.0 20 75 10 —— SRD 0803 8.0 0.3 16 60 8
60 SRC 1030 10.0 3.0 20 75 10 65 SRD 0805 8.0 0.5 16 60 8
SRC 1205 12.0 0.5 24 75 12 L2 SRD 0810 8.0 1.0 16 60 8
ﬁ SRC 1210 12.0 1.0 24 75 12 m SRD 0815 8.0 1.5 16 60 8
SRC 1220 12.0 2.0 24 75 12 SRD 0820 8.0 2.0 16 60 8
T SRC 1230 12.0 3.0 24 75 12 e SRD 1003 10.0 0.3 20 75 10
Fﬁ‘irm:n FEEETIL-Q SRD 1005 10.0 0.5 20 75 10
SRD 1010 10.0 1.0 20 75 10
m H SRD 1015 10.0 1.5 20 75 10
'-. SRD 1020 10.0 2.0 20 75 10
Tols Fole SRD 1030 10.0 3.0 20 75 10
SRD 1205 12.0 0.5 24 75 12
_ . SRD 1210 12.0 1.0 24 75 12
A‘ 4 SRD 1215 12.0 1.5 24 75 12
. SRD 1220 12.0 2.0 24 75 12
A ARG e = |0 A SRD 1230 12.0 3.0 24 75 12
A’ Recommended cutting condition for SRCX A Recommended cutting condition for SRD
> DEPTHOF CUT Carbon Steels . Alloy Steels Alloy Steels . Tool Steels Hardened Steels > DEPTHOFCUT Carbon Steels . Alloy Steels Alloy Steels . Tool Steels Hardened Steels
@ MATERIAL  sasc FC,FCD, SOM, S50, SKS..  SCr, SNCM, SKDH1, SKDG , NAKED. s @ MATERIAL  susc. FC,FCD, SO, S50, SKS...  SCr, SNCM, SKD11 , SKD6 , NAKD. K011
. :
H ﬁ Leda oy HARDNESS ~HRC30 ~HRCS0 ~HRC80 ML 3 /R NI HARDNESS ~HRC30 ~HRCS0 ~HRCE0
— g PR —
HRC45 , DIAMETER  SPEED FEED SPEED FEED SPEED FEED L] HRc4s| DIAMETER  SPEED FEED SPEED FEED SPEED FEED
{mmr) mm / min (mmT) mm / min {mm) mm / min & {mm’") mim / min {mm1) mm / min {mm1) mm / min
3 7600 180 4800 120 2900 50 2 26000 1600 16500 1000 7500 300
"E: i i 4 6500 260 4000 160 2500 55 :[” He1D 3 19000 1800 12000 1200 5400 360
HRC45 ¢ 5 5500 270 3200 160 2000 60 a Ws0.020 4 16000 3200 10000 1900 4800 480
D=Diameter 6 4800 300 2900 170 1800 70 W HRC45 5 14000 3300 8000 2000 3800 500
8 3700 325 2200 170 1500 85 D=Diamster 6 12000 3600 7200 2200 3500 650
10 2900 280 1700 140 1100 70 FC AR 8 9600 4000 5600 2200 2700 750
12 2400 230 1400 120 1000 65 10 7000 3400 4400 1700 2100 650
SRCX 16 1800 170 1100 90 700 45 12 6000 2800 3600 1400 1800 600 SRD
m 16 4500 2000 2800 1000 1400 450




HIGH SPEED CUTTING & HIGH HARD CUTTING HIGH SPEED CUTTING & HIGH HARD CUTTING

s R Dx P Corner Radius / End Mills s s R K » Corner Radius / End Mills —
Diameter Comer R Flute Length O.AL. Shank Dia Diameter Comer R Flute Length O.AL Shank Dia
Order No. D1 R L1 L2 D2 Order No. D1 R L1 L2 D2

SRDX 0302 3.0 0.2 6 50 3 NEWY, — SRK 0302 3.0 0.2 8 50 3
SRDX 0305 3.0 0.5 6 50 3 %& SRK 0305 3.0 0.5 8 50 3
SRDX 0402 4.0 0.2 8 50 4 SRK 0402 4.0 0.2 11 50 4
SRDX 0405 4.0 0.5 8 50 4 a—py— SRK 0405 4.0 0.5 11 50 4
SRDX 0605 6.0 0.5 12 50 6 MG SRK 0410 4.0 1.0 11 50 4
SRDX 0610 6.0 1.0 12 50 6 —_— SRK 0602 6.0 0.2 16 50 6
@ SRDX 0805 8.0 0.5 16 60 8 SRK 0605 6.0 0.5 16 50 6
SRDX 0810 8.0 1.0 16 60 8 SRK 0610 6.0 1.0 16 50 6
SRDX 1005 10.0 0.5 20 75 10 SRK 0615 6.0 1.5 16 50 6
ﬁ SRDX 1010 10.0 1.0 20 75 10 ﬁ SRK 0620 6.0 2.0 16 50 6
—— SRDX 1020 10.0 2.0 20 75 10 —— SRK 0803 8.0 0.3 20 60 8
60 SRDX 1030 10.0 3.0 20 75 10 65 SRK 0805 8.0 0.5 20 60 8
SRDX 1205 12.0 0.5 24 75 12 SRK 0810 8.0 1.0 20 60 8
ﬁ SRDX 1210 12.0 1.0 24 75 12 @ SRK 0815 8.0 1.5 20 60 8
SRDX 1220 12.0 2.0 24 75 12 SRK 0820 8.0 2.0 20 60 8
T SRDX 1230 12.0 3.0 24 75 12 e SRK 1003 10.0 0.3 25 75 10
Semi- o SRK 1005 10.0 0.5 25 75 10
SRK 1010 10.0 1.0 25 75 10
iy H SRK 1015 10.0 1.5 25 75 10
'— SRK 1020 10.0 2.0 25 75 10
Frofng Frong SRK 1030 10.0 3.0 25 75 10
SRK 1205 12.0 0.5 30 75 12
: _ SRK 1210 12.0 1.0 30 75 12
A‘ 4 SRK 1215 12.0 1.5 30 75 12
: SRK 1220 12.0 2.0 30 75 12
A A SRK 1230 12.0 3.0 30 75 12
A’ Recommended cutting condition for SRDX A Recommended cutting condition for SRK
> DEPTHOF CUT Carbon Steels . Alloy Steels Alloy Steels . Tool Steels Hardened Steels > DEPTHOFCUT Carbon Steels . Alloy Steels Alloy Steels . Tool Steels Hardened Steels
@ MATERIAL  sisc £, FCD, SOM, S50, SKS..  SCr, SNCM, SKDH1, SKDG  NAKGD. s @ MATERIAL  susc. FC,FCD, SCM, S50, SKS...  SCr, SNCM, SKD11 , SKDG , NAKRD. K011
R R
L ' L HARDNESS ~HRC30 ~HRC50 ~HRCB0 HE 3 /R NI HARDNESS ~HRC30 ~HRCS0 ~HRCE0
J PsooR S J Pso0R e
lﬁ HRC45 | DIMETER ~ SPEED FEED SPEED FEED SPEED FEED LH HRC4S5 | DIAMETER ~ SPEED FEED SPEED FEED SPEED FEED
(mmr?) mm / min (mm) mm { min (mm") mm / min (mm) mm / min (mm) mm { min {mm) mm / min
2 26000 1600 16500 1000 7500 300 2 26000 1600 16500 1000 7500 300
j“ HelD 3 19000 1800 12000 1200 5400 360 :[” He1D 3 19000 1800 12000 1200 5400 360
n Ws0.02D 4 16000 3200 10000 1900 4800 480 | Ws0.020 4 16000 3200 10000 1900 4800 480
W HRC45 t 5 14000 3300 8000 2000 3800 500 W HRC45 5 14000 3300 8000 2000 3800 500
6 12000 3600 7200 2200 3500 650 D=Diameter 6 12000 3600 7200 2200 3500 650
RMCaiherR 8 9600 4000 5600 2200 2700 750 FC AR 8 9600 4000 5600 2200 2700 750
10 7000 3400 4400 1700 2100 650 10 7000 3400 4400 1700 2100 650
SRDX 12 6000 2800 3600 1400 1800 600 12 6000 2800 3600 1400 1800 600 SRK
m 16 4500 2000 2800 1000 1400 450 16 4500 2000 2800 1000 1400 450




HIGH SPEED CUTTING & HIGH HARD CUTTING HIGH SPEED CUTTING & HIGH HARD CUTTING

P Long Shank Corner Radius / End Mills —

ERC

s RI P P Corner Radius / End Mills

Diameter Comer R Flute Length O.AL. Shank Dia Diameter Comer R Flute Length O.AL Shank Dia
Order No. D1 R L1 L2 D2 Order No. D1 R L1 L2 D2
\ SRIP 0305 3.0 0.5 8 50 6 SERC 0605 6.0 0.5 12 75 6
V e by
SRIP 0405 4.0 0.5 11 50 6 %@‘ SERC 0605A 6.0 0.5 12 100 6
SRIP 0605 6.0 0.5 16 50 6 B | L LR il SERC 0610 6.0 1.0 12 75 6
-~ SRIP 0610 6.0 1.0 16 50 6 . a_—p— SERC 0610A 6.0 1.0 12 100 6
MG SRIP 0805 8.0 0.5 20 60 8 MG SERC 0805 8.0 0.5 16 100 8
SRIP 0810 8.0 1.0 20 60 8 ; _— SERC 0810 8.0 1.0 16 100 8
ﬁ SRIP 1005 10.0 0.5 25 75 10 SERC 1005 10.0 0.5 20 100 10
SRIP 1010 10.0 1.0 25 75 10 SERC 1010 10.0 1.0 20 100 10
F SRIP 1205 12.0 0.5 30 75 12 (‘_\— SERC 1020 10.0 2.0 20 100 10
R SRIP 1210 12.0 1.0 30 75 12 R SERC 1205 12.0 0.5 24 100 12
_— —_— SERC 1210 12.0 1.0 24 100 12
60 65 SERC 1220 12.0 2.0 24 100 12
L2
—'
ALTIN
‘Fnishing ‘Fimishing
Semi- Semi-
Finkshin: Finishing
- 3
. T oo
I \ Recommended cutting condition for SERC
> DEPTHOF CUT Carbon Steels . Alloy Steels Alloy Steels . Tool Steels Hardened Steels
@ @ MATERIAL o6 FCFCD, SOM,S50C, K5, SCr, SNCM, SKDI1 , SKD61 , NAKSO.. SKD11
R
L 3 /n NI HARDNESS ~HRC30 ~HRC50 ~HRCE0
- P=0.02R
L1 HRCA45 | DIAMETER  SPEED FEED SPEED FEED SPEED FEED
& {mm) mim / min {mm) mm / min {mm1) mm / min
6 12000 3600 7200 2200 3500 650
:[“ He1D 8 9600 4000 5600 2200 2700 750
a W<0.02D 10 7000 3400 4400 1700 2100 850
W HRC45 1 12 6000 2800 3600 1400 1800 600
D=Diamater
R=Comer R
SRIP

SERC




HIGH SPEED CUTTING & HIGH HARD CUTTING

SERCX

P Long Shank Corner Radius / End Mills

Diameter Comer R Flute Length O.AL. Shank Dia
Order No. D1 R L1 L2 D2
SERCX 0605 6.0 0.5 12 75 6
T
‘ﬁf SERCX 0610 6.0 1,:0 12 75 6
- SERCX 0805 8.0 0.5 16 100 8
= SERCX 0810 8.0 1.0 16 100 8
MG SERCX 1005 10.0 0.5 20 100 10
SERCX 1010  10.0 1.0 20 100 10
@ SERCX 1020 10.0 2.0 20 100 10
SERCX 1205 12.0 0.5 24 100 12
f‘_ SERCX 1210 12.0 1.0 24 100 12
R SERCX 1220 12.0 o0 24 100 12
“Hac
65
o
Semi-
Finishing
E
.
I Recommended cutting condition for SERCX J
> DEPTHOF CUT Carbon Steels . Alloy Steels Alloy Steels . Tool Steels Hardened Steels
@ MATERIAL  s56.FC,FOD, SO, S50, SKS..  SCr, SNCM, SKD'1, SKDB1, NAKED. S0t
R
M Wb HARDNESS ~HRC30 ~HRC50 ~HRCB0
: . Ps0.02R
|| HRc4s| DIAMETER  SPEED FEED SPEED FEED SPEED FEED
{mmr) mm / min (mmT) mm / min {mm) mm / min
G 12000 3600 7200 2200 3500 650
j“ B 9600 4000 5600 2200 2700 750
| W<0.02D 10 7000 3400 4400 1700 2100 650
% HRC4st 12 6000 2800 3600 1400 1800 600
D=Diameter
R=Comer R

HIGH SPEED CUTTING & HIGH HARD CUTTING

SR

#10E] ‘//R Hs0.02R
- P=0.02R

LE] HRCA45 |

D=Diamater
R=Comer R

P Power Corner Radius / End Mills

Diameter ~ Neck Dia  Flute Length Effectivelength  O.A.L. Shank Dia
N D3 L1 L3 L2 D2
SRP 0615 6.0 1.5 3 18 50 6
%@:ﬂ SRP 0615A 6.0 1.5 3 18 75 6
SRP 0820 8.0 2.0 4 24 60 8
-~ SRP 0820A 8.0 2.0 4 24 100 8
UM srp1020 100 2.0 5 30 75 10
SRP 1020A 10.0 2.0 5 30 100 10
ﬁ SRP 1230 12.0 3.0 6 36 75 12
SRP 1230A 12.0 3.0 6 36 100 12
=
“Hac
65
.
\ Recommended cutting condition for SRP
Carbon Steels . Alloy Steels Alloy Steels . Tool Steels Hardened Steels
@ MATERIAL  susc. FC,FCD, SCM, S50, SKS...  SCr, SNCM, SKD11 , SKDB , NAKAD. K011
HARDNESS ~HRC30 ~HRC50 ~HRCE0
DIAMETER SPEED FEED SPEED FEED SPEED FEED
{mm’) mm / min {mm1) mm / min {mm1) mm / min
6 12000 12000 8000 8000 5000 4000
8 10000 10000 8000 8000 6000 4800
10 ¥000 5000 6000 4000 4500 2000
12 5000 7000 4000 5000 3000 3000
SRP




HIGH SPEED CUTTING & HIGH HARD CUTTING HIGH SPEED CUTTING & HIGH HARD CUTTING

P Corner Radius / End Mills unit: mm » High Hardness / End Mills anit: me
Diameter Corner R MNeck Dia Flute Length Efiectvelengh O.ALL  Shank Dia Diameter Flute Length 0.AL Shank Dia
OrderNo. —p4 R D3 L1 L3 L2 D2 Order No. DA L1 L2 D2

\J SGRB 0403 4.0 0.3 3.88 20 25 75

" 4 — SHA0606 6.0 16 50 6
SGRBO403A 40 03  3.88 20 25 100 4 SHA0808 8.0 20 60 8
SGRB 0405 40 05 3.88 20 25 75 4 : SHA1010 10.0 25 75 10
SGRBO405A 40 0.5  3.88 20 25 100 4 - SHA1212 12.0 30 75 12
SGRB 0603 60 03 580 25 30 75 6 MG SHA1616 16.0 40 100 16
SGRBO603A 6.0 03 580 25 30 100 6 —
SGRBO603B 6.0 0.3 580 25 30 150 6
SGRB 0605 60 05 580 25 30 75 6
SGRBO6OSA 6.0 0.5 580 25 30 100 6 “AAc
SGRBO60SB 6.0 0.5 580 25 30 150 6 65
SGRB 0805 80 05 7.70 30 40 100 8 —
SGRB080SB 80 0.5 7.70 30 40 150 8 ALTiN
SGRB1010 100 1.0 9.60 30 40 100 10
_ SGRB1010B 100 1.0 9.60 30 40 150 10
L™  sGrB1210 120 1.0 11.50 30 40 100 12
SGRB1210B 120 1.0 11.50 30 40 150 12

OL L EBE

Recommended cutting condition for SHA

Ol L EEE

> DEPTHOF CUT Carbon Steels . Alloy Steels Alloy Steels . Tool Steels Hardened Steels

MATERIAL
S45C FC,FCD, SCM, 850G, SKS..  SCr, SNCM, SKD11, SKD61 , NAKSD.. SKD11
jH
H=1D
P i 11 HARDNESS ~HRC30 ~HRG50 ~HRCE0
HRC30 DIAMETER spegn FEED 5F’EI_E1D FEED SPEE‘1D FEED
(mm’) mm / min (mm™') mm / min {mm™") mm / min
jﬂ HE1D 6 12000 3000 8000 2000 5600 1400
n Ws0.015D ] 9000 2400 6700 1900 3600 1200
ot 10 6900 2100 5000 1600 3000 800
HRC50 12 6000 2400 4300 1700 2400 1000
L 16 4500 2100 2500 1000 1600 700
j Hs1D
Ws0.01D
A Max 0.2mm
SGRB W SHA




HIGH SPEED CUTTING & HIGH HARD CUTTING

HIGH SPEED CUTTING & HIGH HARD CUTTING

H AI P High Hardness / End Mills P High Hardness / End Mills —
Diameter Flute Length 0.AL. Shank Dia Diameter Corner R MNeck Dia Flute Length Efecivalengh O.ALL. Shank Dia

Lorbulils D1 L1 L2 D2 e B R pP3 W1 L3 L2 D2

SHAI 0606 6.0 16 50 6 SHB 0603 6.0 0.3 5.80 8 20 50 6

SHAI 0808 8.0 20 60 8 SHB 0803 8.0 0.3 7.70 10 25 60 8

D1 SHAI 1010 10.0 25 75 10 SHB 1005 10.0 0.5 9.60 12 30 75 10

SHAI 1212 12.0 30 75 12 SHB 1205 12.0 0.5 11.50 15 36 75 12

SHAI 1616 16.0 40 100 16 SHB 1610 16.0 1.0 15.40 24 40 100 16

D2

OL L L HUENBEEEEE

Recommended cutting condition for SHB

OLLELEFEENEEOCE

> DEPTHOF CUT Carbon Steels . Alloy Steels Alloy Steels . Tool Steels Hardened Steels

MATERIAL
S45C FC FCD, 3CM, 550C,SKS..  SCr SNCM, SKD11, SKDE1, NAKSO.. SKD11
:[H
Hs1D
- g ML HARDNESS ~HRC30 ~HRCS0 ~HRC80
HRC30 DIAMETER 5F'EE1D FEED EF’EED FEED SPEE‘1D FEED
{mm) mm / min (mm) mm / min (mm") mm / min
il b 6 15000 4000 9500 2500 6800 1800
. W=0.015D 8 11000 3000 8000 2300 4400 1500
l_ﬁ‘l 10 8500 2500 6000 2000 3600 1100
HRCS50 12 7200 2800 5200 2000 2900 1200
L 16 5500 2500 3000 1200 2000 900
j Hs1D

A Ws0.01D
W SHB

i [z 1

.
:




Sl PU3

HIGH SPEED CUTTING & HIGH HARD CUTTING
P Roughing / Square End Mills e

SEGI 0606 6.0 16 50 6
SEGI 0808 8.0 20 60 8
SEGI 1010 10.0 25 75 10
SEGI 1212 12.0 30 75 12
SEGI 1616 16.0 40 100 16
SEGI 2020 20.0 45 100 20

Roughing

! | Sl
T B | S
:iiIF“E' | . rl

||

4

by |
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ECONOMICAL CLASS
BALL NOSE
END MILLS SERIES
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ECONOMICAL CLASS BALL NOSE END MILLS SERIES
P Ball Nose End Mills

D2

Al

lw— D1m2R

ECONOMICAL CLASS BALL NOSE END MILLS SERIES

Radius Flute OAL. Shank Dia
Lkl R e L2 D2
BA 0104 RO.5 2 50 4
BA 0154 RO.75 3 50 4
BA 0204 R1 4 50 4
— BA 0254 R1.25 5 50 4
MG BA 0304 R1.5 6 50 4
— BA 0354 R1.75 7 50 4
7 BA 0404 R2 8 50 4
BA 0456 R2.25 9 50 6
BA 0506 R2.5 10 50 6
H BA 0556 R2.75 11 50 6
— BA 0606 R3 12 50 6
TiolN BA 0708 R3.5 14 60 8
BA 0808 R4 16 60 8
Finihing BA 0910 R4.5 18 75 10
Fintsning BA 1010 R5 20 75 10
BA 1212 R6 24 75 12
1 BA 1616 RS 32 100 16
BA 2020 R10 40 100 20
Recommended cutting condition for BA
Carbon Steels . Alloy Steels Alloy Steels . Tool Steels Hardened Steels
MATERIAL  susc £, FCD, SOM, S50, SKS..  SCr, SNCM, SKDH1, SKDG1, NAKED. s
HARDNESS ~HRC30 ~HRCS0 ~HRCE0
RADIUS SPEED FEED SPEED FEED SPEED FEED
{mmr) mm / min {mm) mm / min {(mm) mm / min

RO5 45000 800 35000 600 20000 200

R1 23000 800 18000 600 10000 200

R1.5 16000 1000 12000 600 6500 200

R2 12000 1000 9500 700 5000 300

R3 8000 1100 6000 700 3500 300

R4 6000 1200 5000 800 2500 350

RS 5000 1100 4000 800 2000 350

R6 4000 1000 3000 700 1500 300

R8 3000 1000 2000 700 1000 300

D2

N,

L1

D1=2R

P Ball Nose End Mills

Radius Flute Length O.AL. Shank Dia
Order No. R L1 L2 D2
EB 0104 R0O.5 2 50 4
%ﬂ BB 0154 RO.75 3 50 4
BB 0204 R1 4 50 4
— BB 0254 R1.25 5 50 4
MG EB 0304 R1.5 6 50 4
BB 0404 R2 8 50 4
=5
% BB 0506 R2.5 10 50 (5]
BB 0606 R3 12 50 6
HAY BB 0808 R4 16 60 8
BB 1010 R5 20 75 10
— BB 1212 R 6 24 75 12
TiolN
‘Finishing
Sami-
Finizhing
.I
Recommended cutting condition for BB
Carbon Steels . Alloy Steels Alloy Steels . Tool Steels Hardened Steels
MATERIAL * Suec. F FCD, SCM, S50C, SKS...  SCr, SNCM, SKDH1  SKDB1 , NAKBD. K011
HARDNESS ~HRC30 ~HRC50 ~HRCE0
RADIUS SPEED FEED SPEED FEED SPEED FEED
{mm™) mm / min {mm1) mm / min {mm) mm / min
R2 12000 1200 9500 9200 5000 400
R3 8000 1400 6000 900 3500 500
R4 6000 1600 5000 1000 2500 600
RS 5000 1400 4000 1000 2000 600
R6 4000 1200 3000 900 1500 500
R8 3000 1200 2500 900 1000 500
R10 2500 1000 2000 600 900 300




ECONOMICAL CLASS BALL NOSE END MILLS SERIES

ECONOMICAL CLASS BALL NOSE END MILLS SERIES

P Long Shank / Ball Nose End Mills il P Micro Diamter / Ball Nose End Mills —
BLSBLMBLL oo™ ™ i o e EE = EEE R
BLS 0104 RO.5 2 75 4 BM 0044 RO.2 0.8 50 4
BLS 0106 RO.5 2 75 6 g BM 0054 R0.25 1.0 50 4
BLS 0154 R0.75 3 75 4 > . BM 0064 RO.3 1.2 50 4
— BLS 0156 RO.75 3 75 6 | — BM 0074 RO.35 1.4 50 4
MG BLS 0206 R1 4 75 6 '+-1 MG BM 0084 RO.4 1.6 50 4
— BLS 0256 R1.25 5 75 6 — BM 0094 R0.45 1.8 50 4
7 BLS 0306 R1.5 6 75 6 7 BM 0124 RO.6 2.4 50 4
BLS 0406 R2 8 75 6 BM 0144 RO.7 2.8 50 4
BLS 0506 R2.5 10 75 6 R BM 0164 RO.8 3.2 50 4
H BLS 0606 R3 12 75 6 H BM 0184 RO.9 3.6 50 4
— BLM 0206 R1 4 100 6 ——
TiolN BLM 0306 R1.5 6 100 6 TiolN
BLM 0406 R2 8 100 6 L2
Finishing BLM 0606 R3 12 100 6 Finishing
Finshing BLM 0808 R4 16 100 8 Finshing
BLM 1010 R5 20 100 10
=y BLM 1212 R6 24 100 12 v
BLL 0606 R3 12 150 6 .
A’ BLL 0808 R4 16 150 8 A
: BLL 1010 R5 20 150 10 '
AI BLL 1212 R6 24 150 12 j
D2 |, pi=r
Recommended cutting condition for BLS . BLM . BLL Recommended cutting condition for BM
> DEPTHOF CUT Carbon Steels . Alloy Steels Alloy Steels . Tool Steels Hardened Steels > DEPTHOFCUT Carbon Steels . Alloy Steels Alloy Steels . Tool Steels Hardened Steels
I MATERIAL  susc £, FCD, SOM, S50, SKS..  SCr, SNCM, SKDH1, SKDG1, NAKED. o i MATERIAL  isc, FC, FCD, SCM, SS0C, SKS..  SCr, SNCM, SKDH1 , SKDBY , NAKED.. K011
H[:LTh l T HARDNESS ~HRC30 ~HRCS0 ~HRCB0 HJ L e HARDNESS ~HRC30 ~HRCS0 ~HRC80
P=0.1R P=0.1R
HEiG RADUS  SPEED FEED SPEED FEED SPEED FEED Hifci= b RADWS  SPEED FEED SPEED FEED SPEED FEED
i {mmr) mm / min {mm™) mm / min {(mmT) mm / min I {mm™) mm / min {mm1) mm / min {mm") mm / min
. IR RO.5 45000 800 35000 600 20000 200 R 18 RO.1 32000 500-600 32000 400-500 25000 300 - 400
H - l 10 iy R1 23000 800 18000 600 10000 200 i l A RO15 32000 500-600 32000 400-500 25000 300 - 400
HRC4S 1 R1.5 16000 1000 12000 600 6500 200 HRCAS 1 R0.2 32000 500-600 32000 400-500 25000 300 - 400
LI R2 12000 1000 9500 700 5000 300 R=Radius R0O25 32000 600-700 32000 500-600 25000 400 - 500
R3 8000 1100 6000 700 3500 300 RO.3 32000 600-700 32000 500-600 25000 400 - 500
ek R4 6000 1200 5000 800 2500 350 R0.35 32000 700-800 32000 600-700 25000 500 - 600
BLM RS 5000 1100 4000 800 2000 350 RO.4 32000 900-1000 32000 800-900 25000 600 - 700
BLL R6 4000 1000 3000 700 1500 300 R0O.45 32000  1000-1100 32000 900-1000 25000 600 - 700
m RS 3000 1000 2000 700 1000 300




ECONOMICAL CLASS BALL NOSE END MILLS SERIES

ECONOMICAL CLASS BALL NOSE END MILLS SERIES

B s P Small Shank / Ball Nose End Mills B F » Long Neck / Ball Nose End Mills ——
Radius Flute Length OAL. Shank Dia Radius ~ NeckDia Flutelength Effectvelength O.AL.  Shank Dia
Lok R L1 L2 D2 S D3 L1 L3 L2 D2
BS 0103 RO.5 2 50 3 BF 01006 RO0.5 0.95 2 6 50 4
i BS 0153 R0.75 3 50 3 «\"“ BF 01008 R0.5 0.95 2 8 50 4
DI BS 0203 R1 4 50 3 i BF 01010 RO0.5 0.95 2 10 50 4
I i — BS 0253 R1.25 5 50 3 — BF 01012 RO.5 0.95 2 12 50 4
_IE MG BS 0303 R1.5 6 50 3 MG BF 01508 R0.75 1.45 3 8 50 4
BS 0303A R1.5 6 75 3 BF 01510 R0.75 1.45 3 10 50 4
= -
7 BS 0303B R1.5 6 100 3 7 BF 01512 R0.75 1.45 3 12 50 4
BS 0404 R2 8 75 4 BF 01516 R0.75 1.45 3 16 50 4
BS 0404A R2 8 100 4 T BF 01520 R0.75 1.45 3 20 50 4
BF 02008 R1.0 1.92 4 8 50 4
—— - BF 02010 R1.0 1.92 4 10 50 4
TiolN TiolN BF 02012 R1.0  1.92 4 12 50 a4
L2 BF 02016 R1.0 1.92 4 16 50 4
Fiveing L.o! BF02020 R1.0 1.92 4 20 50 a4
Sami- Semi-
Finishing o™ BFo03008 R1.5 2.90 6 8 50 6
BF 03010 R1.5 2.90 6 10 50 6
“Profiing “Profiing
(4 o BF 03012 R1.5 2.90 6 12 50 6
BF 03016 R1.5 2.90 6 16 50 6
al g\ BF 03020 R1.5 2.90 6 20 75 6
' ; BF 03025 R1.5 290 6 25 75 6
) BF 04012 R2.0 3.88 8 12 50 6
AI . BF 04016 R2.0  3.88 8 16 50 6
_ BF 04020 R2.0  3.88 8 20 50 6
A‘ A BF 04025 R2.0  3.88 8 25 75 6
' ! : BF 04030 R2.0  3.88 8 30 75 6
_JE..._ Di=2R _.ID_E..._ D1=2R
Recommended cutting condition for BS Recommended cutting condition for BF
W MATERIAL Alloy Steels . Tool Steels . Hardened Steels S45C , SCM, S50C, SKS,, SCr, SNCM , SKD11, SKD61 , NAK8O0
e DEETHOECUT Carbon Steels . Alloy Steels  Alloy Steels . Tool Steels Hardened Steels e DEETHORCUT s -
L MATERIAL S45C FC.FCD.SCM. SS0C.SKS..  SCr.SNCM. SKD11 . SKDB1 NAKEO.. SO RADIUS LENGTH SPEED  (mm™) FEED mm /min DEPTHOF CUT  H (mm)
R=1 P=0.1R RO.5 6 20000 - 32000 300 - 750 0.04
rT R>1 P<02R 8 20000 - 32000 300 - 750 0.03
H—4 l st HARDNESS ~HRC30 ~HRG50 ~HRC80 W 10 20000 - 32000 300 - 750 0.025
Ps0.1R 12 20000 - 32000 300 - 750 0.015
HRCA5 | RO.75 8 18000 - 20000 350 - 550 0.07
RADUS  SPEED FEED SPEED FEED SPEED FEED l 12 18000 - 20000 350 - 550 0.04
[I"I'IITI'1] mm / min (mm-1:| mm / min {ITIITI"I:I mm / min 16 18000 - 20000 350 - 550 0.03
P 20 18000 - 20000 350 - 550 0.02
RO.5 45000 800 35000 600 20000 200 R=Radius R1.0 B 12000 - 17000 500 - 900 0.1
H ] 1 H=0.04R 12 12000 - 17000 500 - 900 0.1
110y R1 23000 800 18000 600 10000 200 16 12000 - 17000 500 - 900 0.07
20 12000 - 17000 500 - 900 0.04
HRC45 1 i) 0 il dEEn s i Ci R1.5 8 8000 - 11000 500 - 700 0.17
R=Radius R2 12000 1000 9500 700 5000 300 10 8000 - 11000 500 - 700 0.15
16 8000 - 11000 500 - 700 0.14
20 8000 - 11000 500 - 700 0.12
25 8000 - 11000 500 - 700 0.1
R2.0 10 5000 - 8000 400 - 600 0.18
15 5000 - 8000 400 - 600 0.17
BS 20 5000 - 8000 400 - 600 0.16
25 5000 - 8000 400 - 600 0.15
m 30 5000 - 8000 400 - 600 0.14
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ECONOMICAL CLASS SQUARE END MILLS SERIES

E A » Square End Mills ik
Diameter Flute Length O.AL. Shank Dia
Order No. D1 L1 L2 D2

EA 0104 1.0 3 50 4
EA 0154 1.5 4 50 4
D1 EA 0204 2.0 6 50 4
— EA 0254 2.5 8 50 4
MG EA 0304 3.0 8 50 4
EA 0404 4.0 11 50 4
ﬁ EA 0506 5.0 13 50 (]
EA 0606 6.0 16 50 6
HAY EA 0808 8.0 20 60 8
H EA 1010 10.0 25 75 10
— EA 1212 12.0 30 75 12
TiolN EA 1616 16.0 40 100 16
EA 2020 20.0 45 100 20
Fintshing
"
“PlaRIng:
"SIy
T Recommended cutting condition for EA
Carbon Steels . Alloy Steels Alloy Steels , Tool Steels Hardened Steels
MATERIAL  oyec,FC,FCD, SOM, SS0C, 565 SCr, SNCM, SKD11 , SKDGY , NAKED. SKD11
B DEETHOECUT
I HARDNESS ~HRC30 ~HRC50 ~HRCS0
[ H=0.15D DIAMETER  SPEED FEED SPEED FEED SPEED FEED
D3 (mm™) mm / min {mm") mm / min {mm™) mm / min
HIACAS | | i 1 20000 80 15000 45 11000 30
1.5 13600 135 10000 60 9000 40
ECONOMICAL CLASS ! sl 2 9600 150 8500 50 6000 45
3 6500 200 5800 75 4000 60
SQUARE END MILLS HRCA5 1| | kot 4 5500 250 4000 80 3200 60
SERIES D=Diameter 5 4500 300 3000 80 2500 70
6 4000 300 2500 80 2200 70
8 3500 350 2200 90 1700 70
10 3000 400 2000 90 1500 70
12 2500 400 1500 100 1000 70
16 2000 400 1200 100 800 70




D2

j." Hs1.5D

W=0.1D

HRC45 |

IH H=1D

. W=0.05D

HRC45 1

P Square End Mills

ECONOMICAL CLASS SQUARE END MILLS SERIES

Diameter Flute Length OAL. Shank Dia
EB 0104 1.0 3 50 4
EB 0154 1.5 4 50 4
EB 0204 2.0 6 50 4
— EB 0254 2.5 8 50 4
MG EB 0304 3.0 8 50 4
EB 0404 4.0 11 50 4
E EB 0506 5.0 13 50 6
EB 0606 6.0 16 50 6
EB 0808 8.0 20 60 8
EB 1010 10.0 25 75 10
— EB 1212 12.0 30 75 12
TiolN EB 1616 16.0 40 100 16
EB 2020 20.0 45 100 20
TRENne
Sami-
Finizhing
“Praning.
e
E
; Recommended cutting condition for EB
Carbon Steels . Alloy Steels Alloy Steels . Tool Steels Hardened Steels
MATERIAL o150 Fc, FOD, SOM, S50C, SKS..  SCr, SNCM, SKD'1, SKDB1 , NAKE. SO
:[H H=1.5D
HARDNESS ~HRC30 ~HRC50 ~HRCE0 . Ws0.2D
W
DIAMETER  SPEED FEED SPEED FEED SPEED FEED
{mm) mm / min (mm™) mm / min (mm") mm / min |
L . Hs0.50
1 22000 400 18000 200 9000 140 Ds1D
15 12000 500 11000 280 5200 150 HRC45 }
2 10000 550 10000 280 4600 170
3 9000 600 5500 310 3500 220
4 6000 600 5000 400 2200 220 :[" Hs1D
5 4800 750 4000 400 1700 240 nm it
6 4500 800 3800 420 1600 300 k!
8 3500 820 2800 420 1000 300
10 3000 820 1800 420 900 300 i ‘ Hs0.050
12 2000 820 1600 350 800 300 i
16 1500 650 1000 300 500 150 HRC45 !  D=Diameter
20 1200 600 900 300 400 150

ECONOMICAL CLASS SQUARE END MILLS SERIES

P Square End Mills —

Order No. Dlg\:ter FIuteLL:nglh OL.Az.L. Shg;ﬂla
EC 0304 3.0 8 50 4
@ EC 0404 4.0 11 50 4
< EC 0506 5.0 13 50 6
EC 0606 6.0 16 50 6
MG EC 0808 8.0 20 60 8
EC 1010 10.0 25 75 10
EC 1212 12.0 30 75 12
EC 1616 16.0 40 100 16

= z
=

A

Sami-

Recommended cutting condition for EC

Lk b B

e Carbon Steels . Alloy Steels Alloy Steels . Tool Steels Hardened Steels
S45C, FC FCD,SCM, S50C,SKS..  SCr,SNCM, SKD11 SKD61, MAKSO.. SKD11
HARDNESS ~HRC30 ~HRC50 ~HRCE0
I ——————————————————
DIAMETER  SPEED FEED SPEED FEED SPEED FEED
{mm™") mm / min {(mm") mm / min (mm-1) mm / min
3 8000 550(300) 5500 300(100) 3500 200(95)
4 6500 550(300) 4500 300(100) 2200 200(95)
5 5000 800(400) 3600 350(120) 1800 210(100)
6 4000 800(400) 2800 350(120) 1500 210(110)
8 3500 800(400) 2600 350(120) 1300 210(100)
10 2500 800(400) 2000 350(120) 1100 210(100)
12 1800 750(350) 1500 350(120) 700 210(100)

16 1400 700(300) 1000 300(100) 500 170(70)

\Grooving




ECONOMICAL CLASS SQUARE END MILLS SERIES
P Square End Mills i

ECONOMICAL CLASS SQUARE END MILLS SERIES
P Power / Square End Mills i i

Diameter Flute Length O.AL. Shank Dia Diameter Flute Length QAL Shank Dia
ED 0304 3.0 8 50 4 EP 0306 3.0 3 50 6
ED 0404 4.0 11 50 4 L:,. EP 0406 4.0 4 50 6
ED 0506 5.0 13 50 6 = EP 0506 5.0 5 50 6
— ED 0606 6.0 16 50 6 EP 0608 6.0 6 60 8
MG ED 0808 8.0 20 60 8 MG EP 0810 8.0 8 75 10
ED 1010 10.0 25 75 10 EP 1012 10.0 10 75 12
E ED 1212 12.0 30 75 12 @
ED 1616 16.0 40 100 16
—. —
TiolN TialN
“ w
Sami-
Finishing
m Fililhin-g
[
=7 '
o 8
A J Recommended cutting condition for EP
J‘ Carbon Steels . Alloy Steels Alloy Steels . Tool Steels Hardened Steels
WATEREL S45C, FC,FCD,SCM, S50C, SKS..  SCr,SNCM, SKD11, SKD61, NAKAD... SKD11
HARDNESS ~HRC30 ~HRCS50 ~HRCH0
I i Lo DIAMETER SF"EED FE:ED_ SPEED FEFD_ SPE;P FEfED_'
Ds1D JIE: Ds1D (mm™) mm { min (mm™) mm [ min (mm™) mm [ min
HRC45 | HRC45 | 3 8000 550(300) 5500 300(100) 3500 200(95)
4 6500 550(300) 4500 300(100) 2200 200(95)
5 5000 800(400) 3600 350(120) 1800 210(100)
j“ Hs1D :[" Hs1D 6 4000 800(400) 2800 350(120) 1500 210(110)
IS e L | it 8 3500 800(400) 2600 350(120) 1300 210(100)
W W 10 2500 800(400) 2000 350(120) 1100 210(100)
H H=0.050 Hs=0.050
D=1D e Ds1D
ED  HRC45! D=Diameter HRC45 1 D=Diameter EP




ELA

LIRS INEEN Y 1TARL
D
D=3
i H=0.150
D=3
HRC45 | H=0.250
D=3
H[: H=0.05D
D=3
HRC45 1 H=0.1D
D=Diameter

ECONOMICAL CLASS SQUARE END MILLS SERIES
P Long Shank / Square End Mills

ELA

E G EH &

Sami-
Finishing

Lk b B

Diameter Flute Length 0.AL. Shank Dia
ELA 0606 6.0 15 75 6
ELA 0606A 6.0 15 100 6
ELA 0808 8.0 20 100 8
ELA 1010 10.0 25 100 10
ELA 1010A 10.0 25 150 10
ELA 1212 12.0 30 100 12
ELA 1212A 12.0 30 150 12
Recommended cutting condition for ELA
S Carbon Steels . Alloy Steels Alloy Steels . Tool Steels Hardened Steels
S45C FC,FCD,SCM, S50C ,SKS..  SCr, SNCM, SKD11, SKDG1, NAKSD.. SKD11
HARDNESS ~HRC30 ~HRCS50 ~HRCB0
DIAMETER  SPEED FEED SPEED FEED SPEED FEED
{mm") mm / min (mm™) mm / min (mm") mm / min
6 4000 300 2500 80 2200 70
3500 350 2200 90 1700 70
10 3000 400 2000 90 1500 70
12 2500 400 1500 100 1000 70
16 2000 400 1200 100 800 70

ECONOMICAL CLASS SQUARE END MILLS SERIES
P Long Shank / Square End Mills

EL

jH H=1.5D
w Ws0.1D

HRC45 |

jH H=1D

HRC45 1
D=Diameter

Diameter Flute Length 0.AL. Shank Dia
Order No. D1 L1 L2 D2
ELB 0606 6.0 15 75 6
ﬁp:n ELB 0606A 6.0 15 100 6
ELB 0808 8.0 20 100 8
— ELB 1010 10.0 25 100 10
MG ELB 1010A 10.0 25 150 10
ELB 1212 12.0 30 100 12
ﬁ ELB 1212A 12.0 30 150 12
ELB 1616 16.0 40 150 16
—
TiolN
‘Finishing
Semi-
Finishing
“Planing.
L
4
A Recommended cutting condition for ELB
e Carbon Steels . Alloy Steels Alloy Steels . Tool Steels Hardened Steels
S45C, FC FCD,SCM, S50C,SKS..  SCr,SNCM, SKD11, SKD61, MAKSO.. SKD11
HARDNESS ~HRC30 ~HRC50 ~HRCE0
DIAMETER  SPEED FEED SPEED FEED SPEED FEED
{mm™") mm / min {(mm") mm / min (mm-1) mm / min
6 4500 800 3800 420 1600 300
8 3500 820 2800 420 1000 300
10 3000 820 1800 420 900 300
12 2000 820 1600 350 800 300
16 1500 650 1000 300 500 150
20 1200 600 900 300 400 150

ELB




ECONOMICAL CLASS SQUARE END MILLS SERIES
P Long Flute / Square End Mills

ELC

H H=0.15D

H[: Hs0.02D

HRC45 1

Diameter Flute Length 0.AL. Shank Dia
ELC 0204 2.0 12 50 4
ELC 0304 3.0 20 50 4
ELC 0404 4.0 25 75 4
I— ELC 0506 5.0 30 75 6
MG ELC 0606 6.0 30 75 6
ELC 0808 8.0 40 100 8
E ELC 1010 10.0 40 100 10
ELC 1212 12.0 45 100 12
—
TiolN
‘Finishing
Sami-
Finlshing
“Praning.
Ly
J Recommended cutting condition for ELC
M Carbon Steels . Alloy Steels Alloy Steels . Tool Steels Hardened Steels
S45C FC,FCD,SCM, S50C ,SKS..  SCr, SNCM, SKD11, SKDG1, NAKSD.. SKD11
HARDNESS ~HRC30 ~HRCS50 ~HRCB0
DIAMETER  SPEED FEED SPEED FEED SPEED FEED
{mm") mm / min (mm™") mm / min (mm™") mm / min
2 3000 25 1700 20 1000 15
3 2300 35 1900 25 800 10
4 2000 45 1600 35 650 15
5 1800 40 1400 40 600 20
6 1700 60 1300 50 550 25
8 1300 60 1000 50 450 25
10 1000 60 800 50 350 25
12 800 60 700 50 300 25

ECONOMICAL CLASS SQUARE END MILLS SERIES
P Long Flute / Square End Mills

ELD

Diameter Flute Length OAL. Shank Dia
Order No. D1 L1 L2 D2
ELD 0204 2.0 15 50 4
ﬁ%’m ELD 0304 3.0 20 50 4
ELD 0404 4.0 25 75 4
— ELD 0506 5.0 30 75 6
MG ELD 0606 6.0 30 75 6
ELD 0808 8.0 40 100 8
ﬁ ELD 1010 10.0 40 100 10
ELD 1212 12.0 45 100 12
HRA ELD 1616 16.0 60 150 16
ELD 2020 20.0 60 150 20
—
TialN
FnEhing
Sami-
Finishing
"Flanng.
L
3
A Recommended cutting condition for ELD
e, CYPOn Steels . Aoy Stels Alloy Steels . Tool Steels Hardened Steels
S45C, FC, FCD, SCM, S0C, SKS..  SCr, SNCM, SKD11 , SKD61 , NAKO.. SKD11
HARDNESS ~HRC30 ~HRC50 ~HRC80
jH H=2.5D
a1 W<0.05D DIAMETER  SPEED FEED SPEED FEED SPEED FEED
Hl.—_rl {mm™") mm / min {(mm") mm / min (mm-1) mm / min
HRC45 | 2 3000 50 2500 40 1000 15
3 2500 60 2000 50 800 20
j"' Hs2D 4 2000 80 1700 70 700 30
B i 5 1800 110 1500 85 600 40
W 6 1500 110 1400 75 550 50
HRC45 1 8 1300 110 1100 75 450 50
D=Diameter
10 1000 110 800 75 300 50
12 900 110 700 75 250 40
16 800 95 500 70 150 20
20 500 80 400 60 120 20

ELD




ECONOMICAL CLASS SQUARE END MILLS SERIES

il 5

HRC45 1

L2
D2
D
H Hs0.1D
D<1D
HRC45 |
H[: Hs0.02D
Ds1D

P Micro Diameter / Square End Mills

Diameter Flute Length O.AL. Shank Dia
Order No. D1 L1 L2 D2
EM 0044 0.4 0.8 50 4
EM 0054 0.5 1.0 50 4
EM 0064 0.6 1.2 50 4
— EM 0074 0.7 1.4 50 4
MG EM 0084 0.8 1.6 50 4
EM 0094 0.9 1.8 50 4
E EM 0124 1.2 3.0 50 4
EM 0144 1.4 3.0 50 4
EM 0164 1.6 4.0 50 4
EM 0184 1.8 5.0 50 4
—
TiolN
‘Finhing
Sami-
Finizhing
ED
Recommended cutting condition for EM
S Carbon Steels . Alloy Steels Alloy Steels . Tool Steels Hardened Steels
S45C  FC FCD,5CM, S50C , SKS..  SCr, SMCM, SKD11, SKDA1, NAKAD... SKD11
HARDNESS ~HRC30 ~HRC50 ~HRC60
DIAMETER  SPEED FEED SPEED FEED SPEED FEED
{mm") mm / min (mm™") mm / min (mm™") mm / min
0.4 40000 100 - 400 25000 80 - 350 10000 50 - 250
0.5 40000 100 - 500 25000 80 - 400 10000 50 - 250
0.6 38000 100 - 600 25000 80 - 500 8000 50 -250
0.7 36000 100 - 700 20000 80 - 600 8000 50 - 250
0.8 34000 100 - 800 20000 80 - 700 8000 50 - 250
0.9 32000 100 - 1000 20000 80 - 800 8000 50 -250

ECONOMICAL CLASS SQUARE END MILLS SERIES

ES

D1

L2
D2
o
D<3
"Lf: H=0.15D
D=3
HRC45 | H=0.25D
D=3
H H=0.050
HRC45t oo
D=Diameter

P Small Shank / Square End Mills

Diameter Flute Length 0.AL. Shank Dia
Order No. D1 L1 L2 D2
ES D103 1.0 3 50 3
!I ES 0153 1.5 4 50 3
: ES 0203 2.0 6 50 3
— ES 0253 2.5 8 50 3
MG ES 0303 3.0 8 50 3
ES 0303A 3.0 8 75 3
ﬁ ES 0303B 3.0 a8 100 3
ES 0404 4.0 11 75 4
H ES 0404A 4.0 11 100 4
I
TialN
Finehing
Sami-
Finishing
“Planing.
-
ot
A Recommended cutting condition for ES
R Carbon Steels . Alloy Steels Alloy Steels . Tool Steels Hardened Steels
S45C, FC,FCD, SCM, 850C, SKS..  SCr, SNCM,SKD11  SKD1 , NAKSD.. SKD11
HARDNESS ~HRC30 ~HRC50 ~HRCE0
DIAMETER  SPEED FEED SPEED FEED SPEED FEED
{mm™") mm / min {mm") mm / min (mm-1) mm / min
1 20000 80 15000 45 11000 30
1.5 13600 135 10000 60 9000 40
9600 150 8500 50 6000 45
8500 200 5800 75 4000 60
5500 250 4000 80 3200 60




ECONOMICAL CLASS SQUARE END MILLS SERIES ECONOMICAL CLASS SQUARE END MILLS SERIES

E FA P Long Neck / Square End Mills E RA P Corner Radius / End Mills —
Diameter NeckDia FluteLengh Efecivelengh OAL.  ShankDia Diameter ~ ComerR  FluteLength  OAL  ShankDia
SeENe S D3 L1 L3 L2 D2 SRR N D1 R L1 L2 D2

EFA 01006 1.0 0.95 3 6 50 4 ERA 0302 3.0 0.2 6 50 3
EFA 01008 1.0 0.95 3 8 50 4 ERA 0305 3.0 0.5 6 50 3
EFA 01010 1.0 0.95 3 10 50 4 ERA 0402 4.0 0.2 8 50 4
el EFAO01012 1.0 0.95 3 12 50 4 ERA 0405 4.0 0.5 8 50 4
MG EFA 01508 1.5 1.45 4 8 50 4 ERA 0410 4.0 1.0 8 50 4
EFA 01510 1.5 1.45 4 10 50 4 ERA 0602 6.0 0.2 12 50 6
E EFA 01512 1.5 1.45 4 12 50 4 ERA 0605 6.0 0.5 12 50 6
EFA 01516 1.5 1.45 4 16 50 4 ERA 0610 6.0 1.0 12 50 6
EFA 02008 2.0 1.92 6 8 50 4 ERA 0615 6.0 1.5 12 50 6
H EFA 02010 2.0 1.92 6 10 50 4 ERA 0620 6.0 2.0 12 50 6
— EFA 02012 2.0 1.92 6 12 50 4 ERA 0803 8.0 0.3 16 60 8
TiolN EFA 02016 2.0 1.92 6 16 50 4 ERA 0805 8.0 0.5 16 60 8
EFA 02020 2.0 1.92 6 20 50 4 ERA 0810 8.0 1.0 16 60 8
m EFA 02510 2.5 2.40 8 10 50 4 ERA 0815 8.0 1.5 16 60 8
4™  EFA02512 25 2.40 8 12 50 4 ERA 0820 8.0 2.0 16 60 8
) EFA02516 25 2.40 8 16 50 4 ERA 1005 10.0 0.5 20 75 10
"‘l EFA 02520 2.5 2.40 8 20 50 4 ERA 1010 10.0 1.0 20 75 10
EFA 03010 3.0 2.90 8 10 50 6 ERA 1015 10.0 1.5 20 75 10
A EFA 03012 3.0 2.90 8 12 50 6 ERA 1020 10.0 2.0 20 75 10
; EFA 03016 3.0 2.90 8 16 50 6 ERA 1030 10.0 3.0 20 75 10
| EFA03020 3.0 2.90 8 20 75 6 ERA 1205 12.0 0.5 24 75 12
AI EFA 03025 3.0 2.90 8 25 75 6 ERA 1210 12.0 1.0 24 75 12
_ ERA 1215 12.0 1.5 24 75 12
A‘ ERA 1220 12.0 2.0 24 75 12
| E ERA 1230 12.0 3.0 24 75 12
SRl = A
Recommended cutting condition for EFA Recommended cutting condition for ERA
> DEPTHOF CUT Carbon Steels . Alloy Steels  Alloy Steels . Tool Steels Hardened Steels > DEPTHOF CUT Carbon Steels . Alloy Steels Alloy Steels . Tool Steels Hardened Steels
WATERIAL i o Fon, SO0, 880,85, SCr, SHOM, KD, S081, . S0 1 MATERIAL  isc, Fc, FCD, SCM, SS0C, SKS..  SCr, SNCM, SKDH1 , SKDBH , NAKED.. K011
;h DIAMETER Lo SPEED (mm") FEED mm /min DEPTH OF CUT  H {mm) Hfri Sl HARDNESS HRCH HRCH) HRCH0
h 1 4 25000 1500 0.05 . | —
1g g:g% :%g gﬁ? HRC45 | DIAMETER  SPEED FEED SPEED FEED SPEED FEED
D=Diameter 13 4 15000 1200 0.1 {mm") mm / min {mm1) mm / min {mm) mm / min
: g :ggg }%ﬁ g:ggs ! JR 3 7600 180 4800 120 2900 50
12 15000 1200 0018 | 4 6500 260 4000 160 2500 55
2 13 1:2% ggg gﬁz HRC45 1 5 5500 270 3200 160 2000 60
12 7500 600 0.05 D=Diameter 6 4800 300 2900 170 1800 70
16 7000 500 0.02 8 3700 325 2200 170 1500 85
3 12 gg% %g g:ﬁﬁ 10 2900 280 1700 140 1100 70
16 5500 450 0.18 12 2400 230 1400 120 1000 65
EFA 20 4000 300 0.15 16 1800 170 1100 90 700 45
4 10 6000 400 07
m 16 6000 400 0.4




ECONOMICAL CLASS SQUARE END MILLS SERIES ECONOMICAL CLASS SQUARE END MILLS SERIES

E R B P Corner Radius / End Mills E Rc P Long Shank Corner Radius / End Mills —
Diameter Comer R Flute Length O.AL. Shank Dia Diameter Comer R Flute Length O.AL. Shank Dia
Order No. D1 R L1 L2 D2 Order No. D1 R L1 L2 D2

ERBO0302 3.0 0.2 6 50 3 ERC 0605 6.0 0.5 12 75 6
!%{f ERB0305 3.0 0.5 6 50 3 '? ERC 0605A 6.0 0.5 12 100 6
o L & ERB0402 4.0 0.2 8 50 4 ERC 0610 6.0 1.0 12 75 6
S— ERB0405 4.0 0.5 8 50 4 — ERC 0610A 6.0 1.0 12 100 6
MG ERB0410 4.0 1.0 8 50 4 MG ERC 0805 8.0 0.5 16 100 8
ERB0602 6.0 0.2 12 50 6 ERC 0810 8.0 1.0 16 100 8
E ERBO605 6.0 0.5 12 50 6 ﬁ ERC 1005 10.0 0.5 20 100 10
ERB0610 6.0 1.0 12 50 6 ERC 1010 10.0 1.0 20 100 10
ERBO615 6.0 1.5 12 50 6 ERC 1020 10.0 2.0 20 100 10
ﬁ ERB0620 6.0 2.0 12 50 6 ﬁ ERC 1205 12.0 0.5 24 100 12
ERBO803 8.0 0.3 16 60 8 ERC 1210 12.0 1.0 24 100 12
E ERBO805 8.0 0.5 16 60 8 E ERC 1220 12.0 2.0 24 100 12
ERBO810 8.0 1.0 16 60 8 L2
m ERB0815 8.0 1.5 16 60 8 W
ERBO0820 8.0 2.0 16 60 8
e ERB1005 10.0 0.5 20 75 10 e
Fﬁ‘irm;u ERB1010 10.0 1.0 20 75 10 FﬁfsTI:g
ERB1015 10.0 1.5 20 75 10
E ERB1020 10.0 2.0 20 75 10 E
ERB1030 10.0 3.0 20 75 10
Frofrg ERB1205 12.0 0.5 24 75 12 oy
ERB1210 12.0 1.0 24 75 12
! ERB1215 12.0 1.5 24 75 12 _
4‘ ERB1220 12.0 2.0 24 75 12 J
= ERB1230 12.0 3.0 24 75 12 F
d g =
Q’ Recommended cutting condition for ERB A Recommended cutting condition for ERC
> DEPTHOF CUT Carbon Steels . Alloy Steels Alloy Steels . Tool Steels Hardened Steels > DEPTHOF CUT Carbon Steels . Alloy Steels Alloy Steels . Tool Steels Hardened Steels
MATERIAL * susc £, FCD, SOM, S50, SKS..  SCr, SNCM, SKDH1, SKDG , NAKED. s MATERIAL  isc, Fc, FCD, SCM, SS0C, SKS..  SCr, SNCM, SKDH1 , SKDBY , NAKED.. K011
R R
L a L HARDNESS ~HRC30 ~HRCS0 ~HRCB0 ML 3 /R NI HARDNESS ~HRC30 ~HRC50 ~HRCE0
J PsooR S J Pso0R e
le HRC45 | DAMETER  SPEED FEED SPEED FEED SPEED FEED LH HRC4S5 | DIMETER  SPEED FEED SPEED FEED SPEED FEED
(mm™") mm / min (mm™) mm / min {mm) mm { min {mm) mm / min {mm) mm { min (mm™) mm / min
3 9500 450 6000 290 3600 120 6 4800 2560 2900 330 1800 140
j“ HelD 4 8000 800 5000 480 3200 160 :[” He1D 8 3700 620 2200 330 1500 160
n Ws0.02D 5 6800 820 4000 500 2500 170 | Ws0.020 10 2900 530 1700 260 1100 140
W HRC45 ¢ 6 6000 900 3600 530 2300 220 W HRC45 t 12 2400 450 1400 220 1000 125
8 4600 1000 2800 530 1800 250 ahalll |
RMCaihariR 10 3500 850 2200 420 1400 220 FC AR
12 3000 720 1800 350 1200 200
ERB 16 2300 520 1400 250 900 150 ERC
) e




ECONOMICAL CLASS SQUARE END MILLS SERIES ECONOMICAL CLASS SQUARE END MILLS SERIES

P Square End Mills i E H > Long Flute / Square End Mills —
Diameter Flute Length OAL Shank Dia I Diameter  Flute Length OAL Shank Dia
EH 0606 6.0 16 50 6 EHL 0606 6.0 24 75 6
EH 0808 8.0 20 60 8 EHL 0808 8.0 32 75 8
EH 1010 10.0 25 75 10 EHL 1010 10.0 40 100 10
EH 1212 12.0 30 75 12 EHL 1212 12.0 45 100 12
EH 1616 16.0 40 100 16 EHL 1616 16.0 64 150 16
EH 2020 20.0 45 100 20 EHL 2020 20.0 75 150 20

)| =4] =4] )] =1

=
=

L i BENEEEBaa

Lk b N

D2 AL

Recommended cutting condition for EH

Recommended cutting condition for EHL

e CiOon Stees. Alloy Stels Alloy Steels . Tool Steels Hardened Steels
— S45C, FC,FCD, SCM, S50, SKS..  SCr,SNCM, SKD11 , SKD61 , NAKSO.. SKD11
e DERTHOECUT Carbon Stels . Alloy Steels ~ Alloy Steels . Tool Steels Hardened Steels e DEETHOPCUT
MATERIAL
845C,FC FCD, SCM, S50C, SKS..  SCr, SNCM, SKD11, SKDG1, NAKBD... SKD1 HARDNESS ~HRC30 ~HRC50 ~HRCE0
:|.H H=1.50 j” Hs3D
E W=0.1D HARDNESS ~HRCI0 ~HRCSD ~HRCE0 F Ws0.01D DIAMETER  SPEED FEED SPEED FEED SPEED FEED
{mm™") mm / min {mm") mm / min (mm-1) mm / min
W W
HRCA5 | DIAMETER  SPEED FEED SPEED FEED SPEED FEED HRC45 | 6 1900 400 1500 300 1200 220
{(mm-) mm / min {mm™) mm / min {mm) mm / min 1500 380 1100 200 o0 200
gl 6 5500 1000 4500 850 3800 650 [ ten 10 1200 360 850 260 750 190
I M 8 4000 1000 3500 850 3000 650 Rl 12 1000 340 700 230 650 180
W 10 3300 1000 3100 850 2400 650 o o 260 280 s 200 450 160
HRC45 t 12 3000 900 2500 700 2000 600 HRC45 t 20 600 240 450 170 350 120
Hieritet 16 2500 700 2000 550 1500 450 KA ey
20 1800 550 1500 420 1200 380
EH EHL




ECONOMICAL CLASS SQUARE END MILLS SERIES
P Roughing / Square End Mills

EG

D2
Side Milling
j" Hs1.50
. W=0.3D
HRC45
l-w_| !
jH Hs1D
W=0.050D
g HRC45 t
Grooving
H H=0.6D
HRC45 |
H H=0.2D
HRC45 t
D=Diameter

L b HENEDEEaE

umit

Diameter Flute Length OAL. Shank Dia
Lol D1 L1 L2 D2
EG 0606 6.0 16 50 6
EG 0808 8.0 20 60 8
EG 1010 10.0 25 75 10
EG 1212 12.0 30 75 12
EG 1616 16.0 40 100 16
EG 2020 20.0 45 100 20
Recommended cutting condition for EG
S Carbon Steels . Alloy Steels Alloy Steels . Tool Steels Hardened Steels
S45C ,FC ,FCD,SCM, 850G, SKS..  SCr, SNCM, SKD11, SKD61 , NAKAO... SKD11
HARDNESS ~HRC30 ~HRC50 ~HRCB0
DIAMETER  SPEED FEED SPEED FEED SPEED FEED
(mm) mm / min {mm-") mm / min (mm") mm / min
- 5500 550 3000 310 1150 120
o 4600 550 2500 310 920 120
= 3700 550 2000 310 T30 120
5 3000 500 1700 310 600 120
= 2300 520 1200 310 460 120
6 4400 440 2400 250 920 100
5 8 3600 440 2000 250 730 100
= 10 3000 440 1600 250 580 100
a I 2400 440 1350 250 480 100
16 1800 440 960 250 370 100

ECONOMICAL CLASS SQUARE END MILLS SERIES

EG

- Dz
Side Milling
IH Hs1.5D
W=0.2D
1! HRC45 |
W
:[H H=1D
W=0.05D
E:J HRC45 1
Gromling
H H=0.6D
HRC45 |
H H=0.20
HRC45
D=Diameater

) ki

=
@

)| 4] si] <4

=
=

Lk b GIEE]

» Roughing / Square End Mills

Diameter Flute Length 0.AL. Shank Dia
Order No. D1 L1 L2 D2
EGA 0606 6.0 16 50 6
EGA 0808 8.0 20 60 8
EGA 1010 10.0 25 75 10
EGA 1212 12.0 30 75 12
EGA 1616 16.0 40 100 16
EGA 2020 20.0 45 100 20
Recommended cutting condition for EGA
i Carbon Steels . Alloy Steels Alloy Steels . Tool Steels Hardened Steels
S45C  FC,FCD,SCM, S50C, SKS..  SCr,SNCM, SKD11, SKDB1 , NAKSA... SKD11
HARDNESS ~HRC30 ~HRC50 ~HRCE0
DIAMETER  SPEED FEED SPEED FEED SPEED FEED
{mm") mm / min {mm") mm / min (mm?) mm { min
o 5500 550 3000 310 1150 120
E 8 4600 550 2500 310 920 120
=l 3700 550 2000 310 730 120
5 12 3000 500 1700 310 600 120
= 16 2300 520 1200 310 480 120
6 4400 440 2400 250 920 100
8 3600 440 2000 250 T30 100
10 3000 440 1600 250 580 100
g 12 2400 440 1350 250 480 100
16 1800 440 960 250 370 100

EGA




ECONOMICAL CLASS SQUARE END MILLS SERIES

D1

D2

P Engraving Blanks / End Mills

L1

Diameter Flute Length OAL. Shank Dia SmallMllDia Flute Length TaperAngle LlargeMilDia  O.AL.  Shank Dia
Order No. D1 L1 L2 OrderNo. 4 L1 [ D3 L2 D2
EE 0303 3.0 5 50 3 ETL 01005 1.0 10 30' 1.17 50 4
EE 0404 4.0 6 50 4 ETL 01010 1.0 10 1° 1.35 50 4
ETL 01015 1.0 10 1° 30' 1.52 50 4
EE 0606 6.0 9 50 6 bl ETL 01020 1.0 10 2° 1.70 50 4
EE 0808 8.0 12 60 8 i — ETL 01025 1.0 10 2° 30 1.87 50 4
ETL 01030 1.0 10 3° 2.05 50 4
EE 1010 10.0 15 75 10 MG ETL 01050 1.0 10 5 274 50 4
EE 1212 12.0 18 75 12 ETL 01070 1.0 10 T 3.44 50 4
ETL 01505 1.5 10 30" 1.87 50 4
: i ETL 01510 1.5 10 1° 1.87 50 4
ETL 01515 1.5 10 1° 30' 2.02 50 4
— ETL 01520 1.5 10 2° 2.20 50 4
| H ETL 01525 1.5 10 2° 30' 2.37 50 4
| ETL 01530 1.5 10 3° 2.55 50 4
D3 |' e ETL 02005 2.0 13 30" 2.22 50 4
Wil i Tﬂm ETL 02010 2.0 13 1° 2.45 50 4
ETL 02015 2.0 13 1° 30’ 2.68 50 4
Lo ETL 02020 2.0 13 2° 2.90 50 4
|| = ETL 02025 2.0 13 2° 30’ 3.13 50 4
| Semi- ETL 02030 2.0 13 3° 3.36 50 4
|| Ginleling ETL 02050 2.0 13 5° 4.27 50 6
| - ETL 02505 2.5 15 30" 2.76 50 4
II “,‘ ETL 02510 2.5 15 1° 3.03 50 4
| ETL 02515 2.5 15 1° 30’ 3.29 50 4
| ETL 02520 2.5 15 2° 3.56 50 4
8 |' !‘ ETL 02525 2.5 15 2° 30’ 3.81 50 4
L. ] . ETL 02530 2.5 15 3° 4.07 50 6
ETL 02550 2.5 15 5° 5.13 50 6
: ETL 03005 3.0 20 30' 3.35 60 6
j ETL 03010 3.0 20 1° 3.70 60 6
ETL 03015 3.0 20 1° 30' 4.05 60 6
ETL 03020 3.0 20 2° 4.39 60 6
ETL 03025 3.0 20 2° 30’ 4.85 80 6
[ ETL 03030 3.0 20 3° 5.10 60 6
= : ETL 03050 3.0 20 5° 6.50 60 8
D2 ETL 04005 4.0 25 30' 4.44 60 6
ETL 04010 4.0 25 1° 4.88 60 6
ETL 04015 4.0 25 1° 30' 5.13 60 6
ETL 04020 4.0 25 2° 5.75 80 6
ETL 04025 4.0 25 2° 30 6.19 60 8
ETL 04030 4.0 25 3° 6.62 60 8
m ETL 04050 4.0 25 5° 8.38 75 10
Recommended cutting condition for ETL
1 H H<2 50
h W=0.02D
L SATERAL Carbon Steels . Alloy Steels Alloy Steels . Tool Steels Hardened Steels
W
Tty S45C, FC ,FCD, SCM, S50C, SKS..  SCr,SNCM, SKD11, SKD61 , NAKSO.. SKD11
e HARDNESS ~HRC30 ~HRC50 ~HRCB0
h W=0.01D
L DIAMETER  SPEED FEED SPEED FEED SPEED FEED
w {mm") mm / min {mm-1) mm / min {mm-) mm / min
HRC45 t
piblli | 1 12000 65 6800 40 2500 15
15 9600 70 5200 45 2000 15
2 7500 85 4000 48 1500 18
2.5 6800 100 3700 60 1700 20
4 3500 120 1800 60 600 20

= ETL

ECONOMICAL CLASS SQUARE END MILLS SERIES
P Long Flute . Taper / End Mills

ETL




ECONOMICAL CLASS SQUARE END MILLS SERIES ECONOMICAL CLASS SQUARE END MILLS SERIES

P Taper / End Mills P Taper / End Mills —
Order N SmallMilDia Flute Length TaperAngle LargeMilDia  O.AL.  Shank Dia Order N SmallMilDia Flute Length Taper Angle LlergeMilDa  O.AL.  Shank Dia
b D1 L1 B D3 L2 D2 e D1 L1 B D3 L2 D2
ET 005005 0.5 2 30' 0.53 50 4 ET 040050 4.0 15 5° 6.62 60 8
2 Funes ET 005010 0.5 2 1° 0.57 50 4 ET 040070 4.0 15 7° 7.68 60 8
ET 005015 0.5 2 1° 30" 0.60 50 4 ET 050005 5.0 20 30’ 5.34 60 6
ET 005020 0.5 2 2° 0.64 50 4 ET 050010 5.0 20 1° 5.70 60 6
—_— ET 005025 0.5 2 2° 30' 0.67 50 4 ET 050015 5.0 20 1° 30" 6.04 60 8
MG ET 005030 0.5 2 3° 0.71 50 4 ET 050020 5.0 20 2° 6.39 60 8
ET 005050 0.5 2 5° 0.85 50 4 ET 050025 5.0 20 2° 30" 6.74 60 8
ET 005070 0.5 2 70 0.99 50 4 ET 050030 5.0 20 3° 7.10 60 8
ET 005100 0.5 2 10° 1.21 50 4 ET 050050 5.0 20 5° 8.50 75 10
ET 010005 1.0 4 30' 1.07 50 4 ET 050070 5.0 20 7° 9.91 75 10
ET 010010 1.0 4 1° 1.14 50 4 ET 060005 6.0 20 30' 6.35 60 8
ET 010015 1.0 4 1° 30' 1.21 50 4 ET 060010 6.0 20 1° 6.70 60 8
H ET 010020 1.0 4 20 1.28 50 4 ET 060015 6.0 20 1° 30’ 7.05 60 )
ET 010025 1.0 4 2° 30’ 1.35 50 4 ET 060020 6.0 20 2° 7.40 60 8
S ET 010030 1.0 4 3° 1.42 50 4 ET 060025 6.0 20 2° 30’ 7.75 60 8
TialN ET 010050 1.0 4 5° 1.70 50 4 ET 060030 6.0 20 a° 8.10 60 8
ET 010070 1.0 4 7° 1.98 50 4 ET 060050 6.0 20 5° 9.50 75 10
ET 010100 1.0 4 10° 2.41 50 4 ET 080005 8.0 25 30' 8.44 75 10
e ET 015005 1.5 5 30' 1.59 50 4 ET 080010 8.0 25 1° 8.87 75 10
Semi- ET 015010 1.5 5 1° 1.67 50 4 ET 080015 8.0 25 1° 30" 9.31 75 10
nishing ET 015015 1.5 5 1° 30" 1.76 50 4 ET 080020 8.0 25 2° 9.74 75 10
- ET 015020 1.5 5 2° 1.85 50 4 ET 080025 8.0 25 2° 30'  10.18 75 12
n ET 015025 1.5 5 2° 30' 1.93 50 4 ET 080030 8.0 25 a° 10.62 75 12
ET 015030 1.5 5 a° 2.02 50 4 ET 080050 8.0 25 5° 12.37 100 12
ET 015050 1.5 5 5° 2.37 50 4 ET 100005 _ 10.0 35 30' 10.61 100 12
ET 015070 1.5 5 7° 2.72 50 4 ET 100010 10.0 35 1° 11.22 100 12
| ET 015100 1.5 5 10° 3.26 50 4 ET 100015 10.0 35 1° 30' 11.83 100 12
ET 020005 2.0 6 30' 2.10 50 4 ET 100020  10.0 35 2° 12.44 100 12
ET 020010 2.0 6 1° 2.21 50 4 ET 100025  10.0 35 2° 30'  13.06 100 16
AI ET 020015 2.0 6 1° 30' 2.31 50 4 ET 100030 __ 10.0 35 3° 13.67 100 16
e ET 020020 2.0 6 2° 2.41 50 4 ET 100050  10.0 35 5° 16.12 100 16
ET 020025 2.0 6 2° 30’ 2.52 50 4
ET 020030 2.0 6 3° 2.62 50 4
; ET 020050 2.0 6 5° 3.05 50 4
ET 020070 2.0 6 7° 3.47 50 4
D2 ET 020100 2.0 6 10° 4.11 50 4
ET 025005 2.5 8 30" 2 64 50 4 Recommended outting condition for ET J
ET 025010 2.5 8 1° 2.78 50 4 . =
ET 025015 2.5 8 1° 30" 2.91 50 4
E$ g:igg: Eg 3 s: = g-gg gg : e Cohon Stels Ay Stels Alloy Steels . Tool Steels Hardened Steels
= =5 5 ~ o = 4 S6C, FC,FCD, SCM, S50, SKS..  SCr, SNCM , SKD11 , SKD61 , NAKAQ.. SKD11
B PEETHOECUT,, ET 025050 2.5 8 5° 3.90 50 4
ET 025070 2.5 8 70 4.46 50 6 HARDNESS ~HRC30 ~HRC50 ~HRC0
Ll ET 025100 2.5 8 10° 5.32 50 5
H v
h 1 ;ﬁ% E$ el 3.0 L. - L b 1 =0 s DIAMETER  SPEED FEED SPEED FEED SPEED FEED
030010 3.0 10 1 3.35 50 6 {mm™") mm / min {(mm") mm / min (mm-1) mm / min
H ET 030015 3.0 10 1° 30" 3.52 50 6
ki ET 030020 3.0 10 2° 3.69 50 6 1 12000 65 6800 40 2500 15
HRC45 | ET 030025 3.0 10 2° 30° 3.87 50 6 15 9600 70 5200 pr 2000 15
L ET 030030 3.0 10 3° 4.05 50 6 5 - p= s 43 e =
H<2.50 ET 030050 3.0 10 5° 4.75 50 6
h Ws0.01D ET 030070 3.0 10 7° 5.46 50 6 25 6800 100 3700 60 1700 20
H ET 030100 3.0 10 10° 6.53 60 8 4 3500 120 1800 60 600 20
LA ETod0010 40 1e 1 4 80 . © B0 10 60 % 50 2
D=Diameter ET 040015 4.0 15 1° 30' 4.79 50 6 8 000 L 1206 ol 400 20
ET 040020 4.0 15 20 5.04 50 6 10 1500 150 1000 80 350 25
ET 040025 4.0 15 2° 30' 5.31 50 6
ET ET 040030 4.0 15 a° 5.57 50 6




THREAD MILLING SERIES
» Thread Milling / End Mills R

- NEW) EMT 03P050 M3x0.5 2.2 53 50 6 3
: MG EMT 04P070 M4x0.7 3.1 7.4 50 6 3
- EMT 05P080 M5x0.8 3.6 9.2 50 6 3
m e EMT 06P100 M6x1.0 4.0 10.5 50 6 3
> 55 EMT 08P125 M8x1.25 5.0  14.4 50 6 3
. EMT 10P150 M10x1.5 7.0 17.3 60 8 3
z @ EMT 12P175 M12x1.75 8.0 20.1 60 8 3
F EMT 16P200 M16x2.0 10.0 27.0 75 10 3
- Finishing EMT 20P250 M20x2.5 14.0 33.8 100 14 4
— Semi-

z Finishing

wn

m

2

m

7]

5 9 5

18P External

Denfined by: R262 (DIN 13)
Tolerance class: 6g/6H

[=

THREAD MILLING
SERIES

EMT
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] =] =A] 24

Semi-
Finishing

bk e

THREAD MILLING SERIES
P Thread Milling / End Mills

EMTS 03P050 M3x0.5 6 3
EMTS 04POT0 M4x0.7 3.1 13 50 6 3
EMTS 05P080 M5x0.8 3.8 16 50 6 3
EMTS 06P100 M6x1.0 4.65 20 75 6 3
EMTS 08P125 M8x1.25 5.95 24 75 6 3

Flute Length ( L1 ) = Pitch x 3

1/4P Internal

18P External

Denfined by: R262 (DIN 13)
Tolerance class: 6H

‘;

I EE

Semi-
Finishing

bkl

THREAD MILLING SERIES
» Thread Milling / End Mills

EMTF 03P050 M3x0.5 2.35 6 3
EMTF 04P070 M4x0.7 3.10 8 50 6 3
EMTF 05P080 M5x0.8 3.80 12 50 6 3
EMTF 06P100 M6x1.0 4.65 14 50 6 3
EMTF 08P125 M8x1.25 5.95 18 50 6 3
EMTF 10P150 M10x1.5 7.80 25 60 8 3
EMTF 12P175 M12x1.75 9.00 25 75 10 3

Flute Length ( L1 ) = Pitch x 3

1/4P Internal
60°

—

18P External

Denfined by: R262 (DIN 13)
Tolerance class: 6H

EMTF
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CHAMFERING
SERIES

CHAMFERING SERIES

P Chamfering / End Mills

unlt: mm

ECM 0104 1.0 1.5 50 4
ECM 0206 2.0 2.0 50 6
ECM 0208 2.0 3.0 60 8
ECM 0210 2.0 4.0 75 10
ECM 0212 2.0 5.0 75 12

Finishing

Semi-
Finishing

ECM




Slit Pu3

CHAMFERING SERIES CHAMFERING SERIES

P Corner Rounding / End Mills ——

P Chamfering / End Mills o

ECMS 0104 ECR 0104 RO.5 1.5 4
5 ECMS 0206 2.0 2.0 50 6 ECR 0154 RO.75 1.5 50 4
ECMS 0208 2.0 3.0 60 8 ECR 0204 R1.0 1.5 50 4
— ECMS 0210 2.0 4.0 75 10 ECR 0256 R1.25 1.5 50 6
MG ECMS 0212 2.0 5.0 75 12 ECR 0306 R1.5 1.5 50 6
ECR 0356 R1.75 1.5 50 6
E E ECR 0406 R2.0 1.5 50 6
ECR 0508 R2.5 1.5 60 8
“RRc Finiehing ECR 0608 R3.0 1.5 60 8
55 Tt ECR 0812 R4.0 2.0 75 12
ECR 101 RS5. . 1 1
- CR 1016 5.0 3.0 00 6
|" ECR 1216 R6.0 3.0 100 16
L2
nhng m
Fﬁ\?swlil-g r’
F’ '
D2 _.IL.._
ECMS . ECR
136 ;. ‘ | 137
| [
il Il |
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CHAMFERING SERIES

P Micro Diameter Corner Rounding / End Mills

unlt: mm

EMCR 0054 R0.25 1.1 50 4
EMCR 0064 RO.3 1.2 50 4
EMCR 0074 R0.35 1.3 50 4
EMCR 0084 RO.4 1.4 50 4
EMCR 0094 RO.45 1.5 50 4

Finishing
Semi-

138 llm.hi' ” Itw [
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ALUMINUM & COPPER
CUTTING SERIES

www.hgt.com.tw P SOLID CARBIDE TOOLS




ALUMINUM & COPPER CUTTING SERIES ALUMINUM & COPPER CUTTING SERIES

> Ball Nose End Mills D Bx > Ball Nose End Mills ik
Radius Flute Length 0.AL. Shank Dia Radius Flute Length 0O.AL. Shank Dia
Order No. R L1 L2 D2 Order No. R L1 L2 D2
DB 0104 RO.5 3 50 4 DBX 0104 RO.5 3 50 4
DB 0154 RO.75 4 50 4 @m DBX 0154 RO.75 4 50 4
DB 0204 R1 6 50 4 Llllipg 10 S = DBX 0204 R1 6 50 4
— DB 0303 R1.5 6 50 3 "‘\\ I— DBX 0303 R1.5 6 50 3
MG DB 0404 R2 8 50 4 o MG DBX 0404 R2 8 50 4
DB 0606 R3 12 50 6 DBX 0606 R3 12 50 6
s L1 -
% DB 0808 R4 16 60 8 | % DBX 0808 R4 16 60 8
LB 1010 RS 20 75 10 | DBX 1010 RS 20 75 10
w DB 1212 R6 24 75 12 ) w DBX 1212 R6 24 75 12
— ; @
L2 L2
.I
i =
__LI__ D1=2R D1=2R @
Recommended cutting condition for DB Recommended cutting condition for DBX
m MATERIAL Aluminum Aluminum alloy Aluminum alloy m MATERIAL Aluminum Aluminum alloy Aluminum alloy
1070 201414032 /5052 | 6061 / 7075 ACBS 1070 2014 /4032 1 5052 | G061 / 7075 ACBS5
B RADIUS SPEED FEED SPEED FEED SPEED FEED B RADIUS SPEED FEED SPEED FEED SPEED FEED
{mm-) mm / min {mm™) mm / min {mm) mm / min {mm) mm / min {mm1) mm / min (mm-") mm / min
I:‘: H=0.1R % H=0.1R
H i Ped.2R RO.5 50000 2300 37000 2000 50000 1400 PR RO.5 50000 2300 37000 2000 50000 1400
. R0O.75 50000 3000 28000 2000 50000 1800 RO.75 50000 3000 28000 2000 50000 1800
R=Radius R1 44000 4000 18500 2000 44000 2500 R=Radius R1 44000 4000 18500 2000 44000 2500
R1.5 28000 4000 11500 2000 28000 2500 R1.5 28000 4000 11500 2000 28000 2500
R2 22000 4000 8800 2000 22000 2500 R2 22000 4000 8800 2000 22000 2500
R3 16000 4000 6400 2000 16000 2500 R3 16000 4000 6400 2000 16000 2500
R4 12000 4000 4800 2000 12000 2500 R4 12000 4000 4800 2000 12000 2500
RS 10000 4000 4000 2000 10000 2500 R5 10000 4000 4000 2000 10000 2500
R6 8000 4000 3200 2000 8000 2500 R6 8000 4000 3200 2000 8000 2500
DB DBX




ALUMINUM & COPPER CUTTING SERIES ALUMINUM & COPPER CUTTING SERIES

D E A P Square End Mills D E B » Square End Mills —
Diameter Flute Length 0.AL. Shank Dia Diameter Flute Length 0.AL. Shank Dia

DEA 0106 1.0 3 50 6 DEB 0106 1.0 3 50 6
DEA 0206 2.0 6 50 6 ‘g DEB 0206 2.0 6 50 6
DEA 0306 3.0 9 50 6 D1 DEB 0306 3.0 9 50 6
— DEA 0406 4.0 12 50 6 ; I— DEB 0406 4.0 12 50 6
MG DEA 0506 5.0 15 50 6 MG DEB 0506 5.0 15 50 6
BT DEA 0606 6.0 18 50 6 - BTl DEB 0606 6.0 18 50 6
= DEA 0808 8.0 20 60 8 | = DEB 0808 8.0 20 60 8
DEA 1010 10.0 30 75 10 ’l DEB 1010 10.0 30 75 10
DEA 1212 12.0 30 75 12 HAY DEB 1212 12.0 30 75 12
H DEA 1616 16.0 45 100 16 “ DEB 1616 16.0 45 100 16
r
- Al
7 1 28]
- L
B 3
LRI pE | D2 \
Recommended cutting condition for DEA Recommended cutting condition for DEB
m MATERIAL Aluminum Aluminum alloy Aluminum alloy m MATERIAL Aluminum Aluminum alloy Aluminum alloy
1070 201414032 /5052 | 6061/ 7075 ACBS 1070 2014 /4032 5052 | 6061 / 7075 ACBS5
j.H Hs1.5D j” H=1.50
i DIAMETER  SPEED FEED SPEED FEED SPEED FEED iy DIAMETER  SPEED FEED SPEED FEED SPEED FEED
L!i {mm-") mm / min {mm™) mm / min {mm) mm / min L—:.-l {mm) mm / min {mm1) mm / min (mm-") mm / min
i 2 37000 2000(800) 16000 850(350) 20000 1100(450) 2 37000 2000(800) 16000 850(350) 20000 1100(450)
3 35000 2000(900}) 14000 850(450) 18000 1100(550) b 3 35000 2000(900) 14000 850(450) 18000 1100(550)
4 26000 2000(1100) 11000 850(550) 13000 1100(660) 4 26000 2000(1100}) 11000 850(550) 13000 1100(660)
HE'.; i 5 21000  2000(1100) 9000 850(550) 10000 1100(660) H ;‘ kit 5 21000 2000(1100) 9000 850(550) 10000 1100(660)
6 17000 2000(1100) 7000 850(550) 9000 1100(660) 6 17000 2000(1100) 7000 850(550) 9000 1100(660)
D=Diameter 8 13000 2000(1100) 5500 850(650) 7000 1100(B00) D=Diameter 8 13000 2000(1100}) 5500 850(650) 7000 1100(800)
10 11000  2000(1300) 7000 850(650) 5500 1100(800) 10 11000  2000(1300) 7000 850(650) 5500 1100(800)
12 8800 2000(1300) 3600 850(800) 4500 1100(800) 12 8800 2000(1300) 3600 850(800) 4500 1100(800)
16 6500 2000(1100) 3000 850(550) 3500 1100(900) 16 6500 2000(1100}) 3000 850(550) 3500 1100(900)
DEA 20 5300 2000(1100) 2200 850(550) 2500 1100(650) 20 5300 2000(1100) 2200 850(550) 2500 1100(650) DEB
m { kGrooving { ):Grooving m




ALUMINUM & COPPER CUTTING SERIES ALUMINUM & COPPER CUTTING SERIES

D E C P Square End Mills E D » Square End Mills —
Diameter Flute Length 0.AL. Shank Dia Diameter Flute Length 0.AL. Shank Dia

DEC 0206 2.0 6 50 6 DED 0206 2.0 6 50 6
@i DEC 0306 3.0 9 50 6 . v DED 0306 3.0 9 50 6
— DEC 0406 4.0 12 50 6 DED 0406 4.0 12 50 6
A— DEC 0506 5.0 15 50 6 | i A DED 0506 5.0 15 50 6
MG DEC 0606 6.0 18 50 6 ‘ MG DED 0606 6.0 18 50 6
DEC 0808 8.0 20 60 8 DED 0808 8.0 20 60 8
= =z
% DEC 1010 10.0 30 75 10 a DED 1010 10.0 30 75 10
[ LA
DEC 1212 12.0 30 75 12 H DED 1212 12.0 30 75 12
DEC 1616 16.0 45 100 16 / HR DED 1616 16.0 45 100 16
DEC 2020 20.0 45 100 20 DED 2020 20.0 45 100 20
- - h W
r L2
“Panng “PaRng
[ (ay
3. s
F. 4
! A‘ l ! J
D2 | D2 \
Recommended cutting condition for DEC Recommended cutting condition for DED
m MATERIAL Aluminum Aluminum alloy Aluminum alloy m MATERIAL Aluminum Aluminum alloy Aluminum alloy
1070 2014 (4032 /5052 / 6081 / 7075 AC85 1070 2014 /4032 / 5052 | 6061 / 7075 ACB5
:I.H H=1.5D jH H=1.50
W<0.20 DIAMETER SPEED FEED SPEED FEED SPEED FEED W<0.20 DIAMETER SPEED FEED SPEED FEED SPEED FEED
L!i {mm-") mm / min {mm™) mm / min {mm) mm / min L—:.-l ] {mm) mm / min {mm1) mm / min (mm-") mm / min
W
2 37000 2400(950) 16000 1000(380) 20000 1300(500) 2 37000  2400(950) 16000 1000(380) 20000 1300(500)
3 35000 2400(1050}) 14000 1000(500) 18000 1300(600) b 3 35000 2400(1050) 14000 1000(500) 18000 1300(600)
4 26000 2400(1200) 11000 1000(600) 13000 1300(720) 4 26000 2400(1200) 11000 1000(600) 13000 1300(720)
H[: Hs1D 5 21000 2400(1200) 9000 1000(600) 10000 1300(720) i ' Hs1D 5 21000  2400(1200) 9000 1000(600) 10000 1300(720)
6 17000 2400(1200) 7000 1000(600) 9000 1300(720) 6 17000 2400(1200) 7000 1000(600) 9000 1300(720)
D=Diameter 8 13000 2400(1200}) 5500 1000(700) 7000 1300(880) D=Diameter 8 13000 2400(1200) 5500 1000(700) 7000 1300(880)
10 11000 2400(1400) 7000 1000(700) 5500 1300(880) 10 11000  2400(1400) 7000 1000(700) 5500 1300(880)
12 8800 2400(1400}) 3800 1000(880) 4500 1300(880) 12 8800 2400(1400) 3600 1000(880) 4500 1300(880)
16 6500 2400(1200}) 3000 1000(600) 3500 1300(1000) 16 6500 2400(1200) 3000 1000(600) 3500 1300(1000)
DEC 20 5300 2400(1200) 2200 1000(600) 2500 1300(700) 20 5300  2400(1200) 2200 1000(600) 2500 1300(700) DED
m { kGrooving { ):Grooving E




ALUMINUM & COPPER CUTTING SERIES ALUMINUM & COPPER CUTTING SERIES

D E Dx P Square End Mills D E D P » Square End Mills i
Diameter Flute Length 0.AL. Shank Dia Diameter Flute Length 0O.AL. Shank Dia

— DEDX 0206 2.0 6 50 6 ‘NEW — DEDP 0206 2.0 6 50 6
. DEDX 0306 3.0 9 50 6 DEDP 0306 3.0 9 50 6
DEDX 0406 4.0 12 50 6 DEDP 0406 4.0 12 50 6
a— DEDX 0506 5.0 15 50 6 - — DEDP 0506 5.0 15 50 6
DEDX 0606 6.0 18 50 6 MG DEDP 0606 6.0 18 50 6
DEDX 0808 8.0 20 60 8 DEDP 0808 8.0 20 60 8
DEDX 1010 10.0 30 75 10 DEDP 1010 10.0 30 75 10
DEDX 1212 12.0 30 75 12 DEDP 1212 12.0 30 75 12
DEDX 1616 16.0 45 100 16 DEDP 1616 16.0 45 100 16
DEDX 2020 20.0 45 100 20 DEDP 2020 20.0 45 100 20

i b BEEEEEREE
Lk EBHEEEEE

Ll D2 | B
Recommended cutting condition for DEDX Recommended cutting condition for DEDP
m MATERIAL Aluminum Aluminum alloy Aluminum alloy m MATERIAL Aluminum Aluminum alloy Aluminum alloy
1070 2014 (4032 /5052 | 6081 / 7075 AC85 1070 2014 /4032 / 5052 | 6061 / 7075 ACB5
:LH LIS EE— TEH Hs1.5D
W<0.20 DIAMETER SPEED FEED SPEED FEED SPEED FEED W<0.20 DIAMETER SPEED FEED SPEED FEED SPEED FEED

l-!i {mm-") mm / min {mm™) mm / min {mm) mm / min l;-l {mm) mm / min {mm1) mm / min (mm-") mm / min
i 2 37000 2400(950) 16000 1000(380) 20000 1300(500) 2 37000  2400(950) 16000 1000(380) 20000 1300(500)
3 35000 2400(1050}) 14000 1000(500) 18000 1300(600) b 3 35000 2400(1050) 14000 1000(500) 18000 1300(600)
4 26000 2400(1200) 11000 1000(600) 13000 1300(720) 4 26000 2400(1200) 11000 1000(600) 13000 1300(720)
H[: Hs1D 5 21000 2400(1200) 9000 1000(600) 10000 1300(720) H ;l Hs1D 5 21000  2400(1200) 9000 1000(600) 10000 1300(720)
6 17000 2400(1200) 7000 1000(600) 9000 1300(720) 6 17000 2400(1200) 7000 1000(600) 9000 1300(720)
D=Diameter 8 13000 2400(1200}) 5500 1000(700) 7000 1300(880) D=Diameter 8 13000 2400(1200) 5500 1000(700) 7000 1300(880)
10 11000 2400(1400) 7000 1000(700) 5500 1300(880) 10 11000  2400(1400) 7000 1000(700) 5500 1300(880)
12 8800 2400(1400}) 3800 1000(880) 4500 1300(880) 12 8800 2400(1400) 3600 1000(880) 4500 1300(880)

16 6500 2400(1200}) 3000 1000(600) 3500 1300(1000) 16 6500 2400(1200) 3000 1000(600) 3500 1300(1000)

DEDX 20 5300 2400(1200) 2200 1000(600) 2500 1300(700) 20 5300  2400(1200) 2200 1000(600) 2500 1300(700) DEDP

m { kGrooving { ):Grooving m
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ALUMINUM & COPPER CUTTING SERIES
P Long Flute / Square End Mills -

ALUMINUM & COPPER CUTTING SERIES
P Square End Mills —

DEL 0206 2.0 9 75 6 DFR 0606 6.0 16 50 6
e DEL 0306 3.0 12 75 6 DFR 0808 8.0 20 60 8
) | ol DEL 0406 4.0 16 75 6 DFR 1010 10.0 25 75 10
AL DEL 0506 5.0 20 75 6 -~ DFR 1212 12.0 30 75 12
DEL 0606 6.0 25 75 6 MG DFR 1616 16.0 40 100 16
e DEL 0808 8.0 32 75 8 - DFR 2020 20.0 45 100 20
= DEL 1010 10.0 50 100 10 =
DEL 1212 12.0 50 100 12
14 DEL 1616 16.0 65 150 16
DEL 2020 20.0 75 150 20
L2
- g Finilhin-g
iyl o
Sloting Planing
I'I -
Side Siofing
- 3
o ~Side
M=
=
| D2 - 7
88%
J DEPTHOFCUT MATERIAL Aluminum Aluminum alloy Aluminum alloy
1070 20144032 / 5052 / 6061/ 7075 ACES
H
j m‘“‘”"m DIAMETER  SPEED FEED SPEED FEED SPEED FEED
| [ {mm-") mm / min {mm™) mm / min {mm) mm / min
| 2 30000  600(500) 15000 250(250) 18000 300(300) '
\ I 3 26000 600(500) 11000 250(250) 13500 300(350)
4 20000 600(550) 8500 250(250) 10000 300(350)
H e I 5 15600 600(550) 6700 250(200) 8000 300(350)
' | 6 13500 600(550) 5500 250(200) 6700 300(350)
D=Diameter 8 10000 600(600) 4200 250(200) 5000 300(350)
10 7500 600(600) 3300 250(200) 4000 300(350)
12 6700 600(600) 2700 250(200) 3400 300(350)
. 16 5000 600(500) 2300 250(200) 2500 300(350)
| ‘ , ' 20 4000 600(500) 1700 250(200) 2000 300(350) DFR
| (I ( ¥Grooving m
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ALUMINUM & COPPER CUTTING SERIES ALUMINUM & COPPER CUTTING SERIES

P Roughing / Square End Mills i P Corner Radius End Mills —_—
DEG 0606 5.80 DRC 0305 2.90 6
DEG 0808 8.0 7.70 16 24 60 8 sl  DRco40s 40 05 388 8 12 50 6
DEG 1010  10.0 9.60 20 30 75 10 1Ll DRC 0605 6.0 0.5 580 12 18 50 6
DEG 1212 120 11.50 24 36 75 12 R ) DRCO610 60 10 580 12 18 50 6
DEG 1616 16.0  15.40 32 45 100 16 4y ) MG DRC0805 80 05 7.70 16 24 60 8
/ i DRC 0810 80 1.0 7.70 16 24 60 8
¥ E DRC 1002 10.0 0.2 9.60 20 30 75 10
| | s DRC 1005 10.0 0.5 9.60 20 30 75 10
{ T?‘ DRC 1010 10.0 1.0 960 20 30 75 10
il R DRC 1202 12.0 0.2 11.50 24 36 75 12
i DRC 1205 120 0.5 11.50 24 36 75 12
b3 E DRC 1210 12.0 1.0 11.50 24 36 75 12

Sami-

Finishing DRC 1610 16.0 1.0 15.40 30 40 100 16
DRC 1630 16.0 3.0 15.40 30 40 100 16

JEIE B

Finishing

JE_;%

88%

Ds—r— ——
. L2 DRC 1603 16.0 0.3 15.40 30 40 100 16
Finishing DRC 1605 16.0 0.5 15.40 30 40 100 16
D2

| 08

-

;
ik e BB

90%
MATERIAL Aluminum Aluminum alloy Aluminum alloy
1070 2014 14032 | 5052 / 6061 / 7075 ACB5
m DIAMETER SPEED FEED SPEED FEED SPEED FEED

{mm™) mm / min {mm) mm / min {mm) mm / min
25000 1000 25000 1000 9000 350
I M hersp w 18000 1200 18000 1200 7000 400
! Ws0.1D & 15000 1300 15000 1300 6000 450
L!F."I g 12000 1400 12000 1400 5000 500
E 9000 1500 9000 1500 4000 550
7000 1800 7000 1800 3000 600
6000 1900 6000 1900 2500 650
i Hs0.2D : 4500 1800 4500 1800 1500 650
DDl 3 25000 800 25000 800 9000 350
| 4 18000 800 18000 800 7000 400
| s 15000 900 15000 900 6000 450
I g 6 12000 1000 12000 1000 5000 500
8 2000 1000 9000 1000 4000 550

A 10 7000 1200 7000 1200 3000 600  DRC

DEG .
d l I 12 6000 1300 6000 1300 2500 650

16 4500 1300 4500 1300 1500 650
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MAGIC SHANK SERIES

Ex cs p Carbide Shank .
Neck Dia  Shank Dia MNeck Dia  Effective Length Pitch 0.AL.
Order No. D DA D3 L1 3 L2

2 P D EXCS 10150 9.6 10.0 9.6 90 M5.5 150
> \'| i EXCS 12150 11.5 12.0 11.5 90 M6 150
0 1| EXCS 12200 11.5 12.0 1.5 110 M6 200
|
— | EXCS 16150 15.2 16.0 15.2 90 M8 150
0 | EXCS 16200 15.2 16.0 15.2 110 M8 200
0 f EXCS 20150 18.3 20.0 18.3 90 M10 150
|
E L1 | EXCS 20200 18.3 20.0 18.3 110 M10 200
> . EXCS 20250 18.3 20.0 18.3 150 M10 250
: L2
~ | l-Dps3
7]
m
2
m
[7)]

D1

MAGIC SHANK SERIES

Exs » Steel Shank .
Neck Dia  Shank Dia Neck Dia Effective Length Pitch 0.A.L.
Order No. D D1 D3 L1 3 L2
P D

\ EXSS 16150 156.2 16.0 16.2 a0 M8 150
.on EXSS 16200 15.2 16.0 15.2 110 M8 200
EXSS 20150 18.3 20.0 18.3 a0 M10 150
EXSS 20200 18.3 20.0 18.3 110 M10 200
EXSS 20250 18.3 20.0 18.3 150 M10 250
L1
L2
-] -—Ds

MAGIC SHANK
SERIES

EXCS
EXS5
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g MAGIC SHANK SERIES

MAGIC SHANK SERIES

Exs B > Ex Ball Nose EXESD > Ex Spot Drills
K G 1 D e e o 3 L e

R Radius Flute Length Pitch O.AL. Diameter Flute Length Pitch 0.AL.

// EXSB 1010 R5 8 M5.5 28 5 EXESD 1010 10.0 8 M5.5 28
( EXSB 1212 R6 10 M6 32 EXESD 1212 12.0 10 M6 32

8% EXSB 1616 R8 12 ms 38 EXESD 1616 16.0 12 M8 38

| EXSB 2020 R10 16 M10 48 \ EXESD 2020 20.0 16 M10 48

MAGIC SHANK SERIES
P‘ Ex Comer Radlus -

MAGIC SHANK SERIES

» Ex Corner Rounding

I k5 3 D 3

Diameter Comer R Pitch O.AL. Radius Diameter QAL
Order No. D1 EE e I L2 Order No. R D1 w L2 Flutes
EXSRD 1005 10.0 0.5 8 M5.5 28 EXECR 02010 R1 6 M5.5 28 3
EXSRD 1010 10.0 1.0 8 M5.5 28 EXECR 03012 R1.5 6 M6 32 3
EXSRD 1205 12.0 0.5 10 M6 32 EXECR 04016 R2 8 M8 38 4
EXSRD 1210 12.0 1.0 10 M6 32 EXECR 05020 R2.5 10 M10 48 4
EXSRD 1605 16.0 0.5 12 M8 38 EXECR 06020 R3 8 M10 48 4
EXSRD 1610 16.0 1.0 12 M8 38
EXSRD 2010 20.0 1.0 16 M10 48
EXSRD 2020 20.0 2.0 16 M10 48
MAGIC SHANK SERIES MAGIC SHANK SERIES
P Ex Square » Ex Chamfering
T s “HARc Fehing [l Pnng @ “Siae - R nishing Side
¢ | me 60 Sem- N s | 5 MG Sl
Diameter Flute Length Pitch OAL. Diameter Flute Length Pitch OAL.
Order No. D1 L1 P L2 Order No. D1 L1 P L2
EXSEB 1010 10.0 8 M5.5 28 4 EXECMS 1010 10 8 M5.5 28
EXSEB 1212 12.0 10 M6 32 , EXECMS 1212 12 10 M6 32
EXSEB 1616 16.0 12 M8 38 8 EXECMS 1616 16 12 M8 38
EXSB EXSEB 2020 20.0 16 M10 48 EXECMS 2020 20 16 M10 48 EXESD
EXECR
EXECMS




MAGIC SHANK SERIES

MAGIC SHANK SERIES

Excc D P Ex Center Drills Ts s B P Ts Ball Nose
B E3 I e SO eE
+Ph|

Diameter Flute Length Pitch 0.AL.

Radius Flute Length Shank Length  Shank Dia O.AL

R
Order No. D1 L1 P L2 , ' Order No. R L1 L3 D2 L2
b | ]

4’ EXCCD 0400 4.0 5.0 M5.5 28 A TSSB 1010 R5 8 18 6 28
( EXCCD 0500 5.0 6.3 MG 32 ' TSSB 1212 R6 10 18 (5] 32
8% 8 TSSB 1616 R8 12 18 8 38
TSSB 2020 R10 16 20 10 48

A i A

MAGIC SHANK SERIES
P Ex Thread Milling

P Ts Corner Radius

l@l Ilﬁll@lll
A 55 - 65 e

Order No. M“ Dh[l;l;ter P‘Ill:h Ol.fu.zL. Order No. Dial;‘ater R FIuteLL:ngﬂ'l Sh“r_;m'm Sha;l; Dia OL.AZ L.

EXEMT P10010 1.0 10 M5.5 28 TSSRD 1005 10.0 0.5 8 18 6 28

EXEMT P15010 1.5 10 M5.5 28 TSSRD 1010 10.0 1.0 8 18 (3] 28

EXEMT P15012 1.5 12 M6 32 TSSRD 1205 12.0 0.5 10 18 6 32

EXEMT P20012 2.0 12 M6 32 TSSRD 1210 12.0 1.0 10 18 (3] 32

TSSRD 1605 16.0 0.5 12 18 8 38

TSSRD 1610 16.0 1.0 12 18 8 38

TSSRD 2010 20.0 1.0 16 20 10 48

TSSRD 2020 20.0 2.0 16 20 10 48

MAGIC SHANK SERIES

P Ex Roughing Square TSSE » Ts Square
= s "ARc Rotghing W “Paning. | Sloting | “Siae = s "ARC Finisning il Planing W “Side
BOBUOEEEE T 7 ] .

Diameter Flute Length Pitch Q.AL. Diameter Flute Length Shank Length Shank Dia 0.AL.

‘ Order No. D1 L1 3 L2 Order No. D1 L1 L3 D1 L2

EXEGA 1010 10 8 M5.5 28 TSSEB 1010 10.0 8 18 6 28

EXEGA 1212 12 10 M6 32 TSSEB 1212 12.0 10 18 6 34

-1 EXEGA 1616 16 12 M8 38 TSSEB 1616 16.0 12 18 8 38
EXCCD EXEGA 2020 20 16 M10 48 TSSEB 2020 20.0 16 20 10 38 TSSB
EXEMT TSSRD
EXEGA ; TSSEB

N | - , 157
D2
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MAGIC SHANK SERIES

P Ts Spot Drills

-l Finishing
M.G I's Semi-
Finishing unit: mm

TSESD 1010 10.0

Wc
88%

a
0.4ym

I

158 |

I

TSESD 1212 12.0 10 18 6 32
TSESD 1616 16.0 12 18 8 38
TSESD 2020 20.0 16 20 10 48

P Ts Corner Roundlng

3 3 0 il

Finishing

Semi-
Finishing

unit: mm

TSECR 02010 3
TSECR 03012 R1.5 6 18 6 32 3
TSECR 04016 R2 8 18 8 38 4
TSECR 05020 R2.5 10 20 10 48 4
TSECR 06020 R3 8 20 10 48 4
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CARBIDE DRILLS SERIES

ESD ) Spot Drills ESDS P Long Shank Spot Drills
' ' m T Fimrn | | | ' Order No. Dhg:w nuteLL;ngu-. OL.Az.I.. Sh%;Dla

CARBIDE DRILLS SERIES

D1 Diameter Flute Length 0.AL Shank Dia
ESDS 0606 6.0 12 100 6
PR Order No. D1 L1 L2 D2
y' ESDS 0808 8.0 16 100 8
N i ESD 0303 3.0 6 50 3 ESDS 1010 10.0 20 100 10
& I L ESD 0404 4.0 8 50 4 ESDS 1212 12.0 24 100 12
% .
B | / " ESD 0606 6.0 12 50 6 ESDS 1616 16.0 30 150 16
' ESD 0808 8.0 16 60 8 ESDS 2020 20.0 30 150 20
4 T ESD 1010 10.0 20 75 10
ESD 1212 12.0 24 75 12
ig ESD 1616 16.0 30 100 16
ESD 2020 20.0 30 100 20
ESDC P Spot Drllls
MG El 40 Tiﬂl-" Baml- 41 i |
L | J ) Flllill‘ﬂllg
Diameter Flute Length OAL Shank Dia
Order No. D1 L1 L2 D2
! ESDC 0303 3.0 6 50 3
»I—*"? ESDC 0404 4.0 8 50 4
ESDC 0606 6.0 12 50 6
ESDC 0808 8.0 16 60 8
ESDC 1010 10.0 20 75 10 .
ESDL P Long Shank Spot Drills
ESDC 1212 12.0 24 75 12 | ..
e Diameter Flute Length OAL. Shank Dia
ESDC 1616 16.0 30 100 16 e ‘ MG Order No. D1 L1 L2 D2
ESDC 2020 20.0 30 100 20 —
b 1l ESDL 0606 6.0 12 100 6
‘ 1 | ESDL 0808 8.0 16 100 8
_ ESDL 1010 10.0 20 100 10
ESDA P Spot Drills ‘ 40 ESDL 1212 12.0 24 100 12
m . = Al J A‘ — 0 = e =
L2 Finishing l.r m ESDL 2020 20.0 30 150 20
Ortlae NG Diameter Flute Length QAL Shank Dia . K |
- D1 L1 L2 D2 :
Vo]
ESDA 0303 3.0 6 50 3 et
ESDA 0404 4.0 8 50 A g R LR — L{
ESDA 0606 6.0 12 50 6 4|
ESDA 0808 8.0 16 60 8
ESDA 1010 10.0 20 75 10
ESDA 1212 12.0 24 75 12 A
Essn': ESDA 1616 16.0 30 100 16 _—
AR ELY T
ESDA o ESDA 2020 20.0 30 100 20 ﬂ] ESDL
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CARBIDE DRILLS SERIES

CCD P Center Drills

o Dla;‘eter Flute I:.:ngth ol.féL. smgcz Dia
CCD 0050 0.50 0.8 38 3
CCD 0080 0.80 1.1 38 3
CCD 0100 1.00 1.3 38 3
CCD 0125 1.25 1.6 38 3
CCD 0160 1.60 2.0 38 4
CCD 0200 2.00 2.5 50 5
CCD 0250 2.50 3.1 50 6
CCD 0315 3.15 3.9 60 8
CCD 0400 4.00 5.0 75 10
CCD 0500 5.00 6.3 75 12

CCDA P Center Drills
e Dialr;:ter FluueLl.:ngth OSL. Shalr;cz Dia

CCDA 0050 0.50 0.8 38 3
CCDA 0080 0.80 1.1 38 3
CCDA 0100 1.00 1.3 38 3
CCDA 0125 1.25 1.6 a8 3
CCDA 0160 1.60 2.0 38 4
CCDA 0200 2.00 2.5 50 5
CCDA 0250 2.50 3.1 50 6
CCDA 0315 3.15 3.9 60 8
CCDA 0400 4.00 5.0 75 10
CCDA 0500 5.00 6.3 75 12

CARBIDE DRILLS SERIES
P Carbide Drills

C

W

/

/

/

,

L1

Order Dia FluteLength ~ O.A.L. Order Dia Flute Length ~ O.AL.
No. D1 L1 L2 No. D1 L1 L2
CD 005 0.5 6 26 CD 060 6.0 28 66
CD 006 0.6 6 26 CD 061 6.1 31 70
CD 007 0.7 6 26 CD 062 6.2 31 70
CD 008 0.8 6 26 CD 063 6.3 31 70
CD 009 0.9 6 26 CD 064 6.4 31 70
CD 010 1.0 6 26 CD 065 6.5 31 70
CD 011 1.1 7 28 CD 066 6.6 31 70
CD 012 1.2 8 30 CD 067 6.7 31 70
CD 013 1.3 8 30 CD 068 6.8 34 74
CD 014 1.4 9 32 CD 069 6.9 34 74
CD 015 1.5 9 32 CD 070 7.0 34 74
CD 016 1.6 10 34 CD o071 7.1 34 74
CD 017 1.7 10 34 CD 072 7.2 34 74
CD 018 1.8 " 36 CD 073 7.3 34 74
CD 019 1.9 11 36 CD 074 7.4 34 74
CD 020 2.0 12 38 CD 075 7.5 34 74
CD 021 2.1 12 38 CD 076 7.6 37 79
CD 022 2.2 13 40 CD 077 7.7 37 79
CD 023 23 13 40 CD 078 7.8 37 79
CD 024 2.4 14 43 CD 079 7.9 37 79
CD 025 25 14 43 CD o080 8.0 37 79
CD 026 2.6 14 43 CD 081 8.1 37 79
CD 027 2.7 16 46 CD 082 8.2 37 79
CD 028 2.8 16 46 CD 083 8.3 37 79
CD 029 29 16 46 CD 084 8.4 37 79
CD 030 3.0 16 46 CD 085 8.5 37 79
CD 031 3.1 18 49 CD 086 8.6 40 84
Finishing CD 032 3.2 18 49 CD 087 8.7 40 84
' CD 033 3.3 18 49 CD o088 8.8 40 84
!1 CD 034 3.4 20 52 CD 089 8.9 40 84
: CD 035 3.5 20 52 CD 090 9.0 40 84
CD 036 3.6 20 52 CD 091 9.1 40 84
CD 037 3.7 20 52 CD 092 9.2 40 84
A CD 038 3.8 22 55 CD 093 9.3 40 84
CD 039 3.9 22 55 CD 094 9.4 40 84
CD 040 4.0 22 55 CD 095 9.5 40 84
lﬂ CD 041 4.1 22 55 CD 096 9.6 43 89
CD 042 4.2 22 55 CD 097 9.7 43 89
CD 043 4.3 24 58 CD 098 9.8 43 89
CD 044 4.4 24 58 CD 099 9.9 43 89
CD 045 4.5 24 58 cD100 10.0 43 89
CD 046 4.6 24 58 cb102 10.2 43 89
CD 047 4.7 24 58 cCD105 105 43 89
CD 048 4.8 26 62 cCD110 11.0 47 95
CD 049 4.9 26 62 CD115 115 47 95
CD 050 5.0 26 62 cD120 12.0 51 102
CD 051 5.1 26 62 cCD125 125 51 102
CD 052 5.2 26 62 CD130 13.0 51 102
CD 053 5.3 26 62
CD 054 5.4 28 66
CD 055 5.5 28 66
CD 056 5.6 28 66
CD 057 .7 28 66
CD 058 5.8 28 66
CD 059 5.9 28 66




CARBIDE DRILLS SERIES

CARBIDE DRILLS SERIES

P Carbide Drills P Carbide Drills

Order Dia Flute  Overall Shan Order Dia Flute Overall Shgnk Order Dia Flute  Overall Shgnlt Order Dia Flute  Overall Shgnk
No. D1 |lsigh Legh D No FD1N oy R oo L s No, D7 | hoeth Reogn S
CDAO030 3.0 20 62 6.0 CDAO8B5 85 47 89 10.0 CDBO30 3.0 28 66 6.0 CDBO85 8.5 61 103 10.0
CDAD31 3.1 20 62 6.0 CDADBE 8.6 47 89 10.0 cbBo31 3.1 28 66 6.0 CDhBoOB6 8.6 61 103 10.0
T A CDAD032 3.2 20 62 6.0 CDAOBT A&.7 47 89 10.0 D1 cbBo032z 3.2 28 66 6.0 CDB 087 8.7 61 103 10.0
CDAD33 33 20 62 6.0 CDAOBE 8.8 47 89 10.0 _r CDBEO033 33 28 66 6.0 CDBO88 8.8 61 103 10.0
CDA034 3.4 20 62 6.0 CDAOBY 8.9 47 89 10.0 0 i CDB 034 3.4 28 66 6.0 CDB 089 8.9 61 103  10.0
CDAD35 3.5 20 62 6.0 CDAO90 9.0 47 89 10.0 ' CDBO035 35 28 66 6.0 CDB 090 9.0 61 103 100
CDAOD36 3.6 20 62 6.0 CDAOD91 9.1 47 89 10.0 CDBO36 36 28 66 6.0 cCDBO91 9.1 61 103 10.0
CDAO03T 3.7 20 62 6.0 CDAD92 9.2 47 89 10.0 CDB 037 3.7 28 66 6.0 CDhBO092 9.2 61 103 10.0
y CDAOD38 38 24 66 6.0 CDAD93 93 47 89 10.0 cbBo038 3.8 36 T4 6.0 CDBO093 9.3 61 103 10.0
' L1 CDAD39 39 24 66 6.0 CDAD94 9.4 47 89 10.0 cCDB039 3.9 36 T4 6.0 cDB094 94 61 103 10.0
CDAO40 4.0 24 66 6.0 CDAOD95 95 47 89 10.0 CDBO40 4.0 36 74 6.0 CDBO95 9.5 61 103 100
CDAO41 4.1 24 66 6.0 CDAOD96 96 47 89 10.0 CDBO41 4.1 36 74 6.0 CDBO09 9.6 61 103 10.0
CDAO042 4.2 24 66 6.0 CDAO9T 9.7 47 89 10.0 L1 CDBO42 4.2 36 74 6.0 CDB 097 9.7 61 103 10.0
CDAOD43 4.3 24 66 6.0 CDAD9E 9.8 47 89 10.0 CDB043 43 36 T4 6.0 CDhBo098 9.8 61 103 10.0
CDAO44 4.4 24 66 6.0 CDAD99 9.9 47 89 10.0 CDB 044 4.4 36 T4 6.0 CDB099 9.9 61 103 10.0
L2 CDAD45 4.5 24 66 6.0 CDA100 10.0 47 89 10.0 L2 CDED45 45 36 T4 6.0 CDB 100 10.0 61 103 10.0
CDAD468 4.6 24 66 6.0 CDA101 10.1 55 102 12.0 CDB 046 4.6 36 74 6.0 CDB 101 10.1 71 118 120
CDAO0AT 47 24 66 6.0 CDA102 10.2 55 102 12.0 CDB 047 47 36 74 6.0 cDB 102 10.2 71 118 12.0
CDAO48 4.8 28 66 6.0 CDA103 10.3 55 102 12.0 CDBO048 4.8 44 82 6.0 CcDB 103 10.3 71 118 12.0
CDAO49 4.9 28 66 6.0 CDA104 10.4 55 102 12.0 CDB 049 4.9 44 82 6.0 CDB 104 10.4 71 118 12.0
CDAOS0 5.0 28 66 6.0 CDA105 105 55 102 12.0 1 CDBO50 5.0 44 82 6.0 CDB 105 10.5 71 118 12.0
CDAD51 5.1 28 66 6.0 CDA106 10.6 55 102 12.0 - CDB051 5.1 44 82 6.0 CDB106 10.6 71 118 12.0
CDAODS2 5.2 28 66 6.0 CDA107 10.7 55 102 12.0 CDBO52 5.2 44 82 6.0 CDB 107 10.7 71 118 120
CDAD53 5.3 28 66 6.0 CDA108 10.8 55 102 12.0 CDB053 5.3 44 82 6.0 cDB 108 10.8 71 118 12.0
I CDAO54 5.4 28 66 6.0 CDA109 10.9 55 102 12.0 CDBO54 54 44 82 6.0 CDB 109 10.9 71 118 12.0
CDAOS5 5.5 28 66 6.0 chDA1I0 11.0 55 102 12.0 CDBO55 5.5 44 82 6.0 cbB110 11.0 71 118 12.0
CDAOS6 5.6 28 66 6.0 CDA111 111 55 102 12.0 CDB 056 5.6 44 82 6.0 CDB 111 11.1 71 118 12.0
CDAOST 5.7 28 66 6.0 CDA112 11.2 55 102 12.0 CDB 057 5.7 44 82 6.0 CDB112 11.2 71 118 12.0
CDAO058 5.8 28 66 6.0 CDAM13 11.3 55 102 12.0 CDBO58 5.8 44 82 6.0 CDB113 11.3 71 118 120
CDADS9 59 28 66 6.0 CDA114 11.4 55 102 12.0 CDB059 5.9 44 82 6.0 CDB114 11.4 71 118 12.0
CDAOBO 6.0 28 66 6.0 CDA1M15 11.5 55 102 12.0 CDBO60 6.0 44 82 6.0 cDB 115 11.5 71 118 12.0
1 CDAO0G1 6.1 34 79 8.0 CDA116 116 55 102 12.0 Trteg cDB 061 6.1 53 91 8.0 CDB 116 11.6 71 118 12.0
i DR LI CDADBZ 6.2 34 79 8.0 CDANMT 11.7 55 102 12.0 I - CDB 062 6.2 53 91 8.0 cDB 117 11.7 71 118 12.0
CDAODB3 6.3 34 79 8.0 CDA118 11.8 55 102 12.0 CDB063 6.3 53 91 8.0 CcDB 118 11.8 71 118 12.0
CDAOGB4 6.4 34 79 8.0 CDAM9 11.9 55 102 120 CDB 064 6.4 53 91 8.0 CDB119 11.9 71 118 120
CDAODB5 6.5 34 79 8.0 CDA120 12.0 55 102 12.0 CDB0O65 6.5 53 91 8.0 CDB 120 12.0 71 118 12.0
CDAOGE 6.6 34 79 8.0 CDA125 125 60 107 14.0 CDB 066 6.6 53 91 8.0 CDB125 12.5 7 124 14.0
CDAOBT 6.7 34 79 8.0 CDA130 13.0 60 107 14.0 CDB 06T 6.7 53 91 8.0 CDB 130 13.0 77 124 14.0
CDAOBS 6.8 34 79 8.0 CDA135 135 60 107 14.0 CDB 068 6.8 53 91 8.0 CDB 135 13.5 7 124 14.0
CDADBY 6.9 34 79 8.0 CDA140 14.0 60 107 14.0 CDB 069 6.9 53 91 8.0 CDB 140 14.0 i7 124 14.0
CDAOTO0 7.0 34 79 8.0 CDA145 145 65 115 16.0 CDBO70 7.0 53 91 8.0 CDB 145 14.5 83 133 16.0
CDAOT1 7.1 41 79 8.0 CDA150 15.0 65 115 16.0 CDBOT1 7.1 53 91 8.0 CDB 150 15.0 83 133 16.0
cbhAaO72 7.2 41 79 8.0 CDA 155 155 65 115 16.0 cbBoO72 7.2 53 91 8.0 CDB 155 15.5 83 133 16.0
CDAOT3 7.3 41 79 8.0 CDA160 16.0 65 115 16.0 cbBO73 7.3 53 91 8.0 CDB 160 16.0 83 133 16.0
CDAOT4 7.4 41 79 8.0 CDA165 16.5 73 123 18.0 cDBO74 7.4 53 91 8.0 CDB 165 16.5 93 143 18.0
CDAOTS 7.5 41 79 8.0 CDA170 17.0 73 123 18.0 CDBO75 7.5 53 91 8.0 CDB 170 17.0 93 143 18.0
CDAO76 7.6 41 79 8.0 CDA175 175 73 123  18.0 CDBO76 7.6 53 91 8.0 CDB175 17.5 93 143 180
CDAOTT 7.7 41 79 8.0 CDA 180 18.0 73 123  18.0 cDBO7T 7.7 53 91 8.0 CDB 180 18.0 93 143  18.0
CDAOT8 7.8 41 79 8.0 CDA 185 18.5 79 131 200 CDBO78 7.8 53 91 8.0 CDB 185 18.5 101 153 20.0
CDAOTY 7.9 41 79 8.0 CDA190 19.0 79 131 20.0 cCDBO79 7.9 53 91 8.0 CDB 190 19.0 101 153 20.0
CDAOBO 8.0 41 79 8.0 CDA195 195 79 131 20.0 CDB0OB0 8.0 53 91 8.0 CDB 195 19.5 101 163 20.0
CDADB1 8.1 47 89 10.0 CDA 200 20.0 79 131 20.0 cbBoa1 8.1 61 103 10.0 CDB 200 20.0 101 153 20.0

CDAO82 8.2 47 89 10.0 cDBO82 8.2 61 103  10.0

CDA CDADB3 83 47 89 10.0 CDB083 8.3 61 103 10.0 CcDB
m CDAOB4 8.4 47 89 10.0 cDBOB4 B.4 61 103 10.0 E




CARBIDE DRILLS SERIES CARBIDE DRILLS SERIES

P Carbide Drills P Carbide Drills
Order Dia Flute Overall Shank Order Dia Flute Overall Shank Order Dia Flute Overall Shank Order Dia Flute Overall Shank
Le Len Dia h Len Dia L Le Dia th Length Dia
No. D1 iy gt B3 No. D1 'y gt B3 No. D1 ‘" togh No. D1 Pf" gt B3

D2
CDCo030 3.0 34 72 6.0 chCcore 7.6 76 114 8.0 - CDACO30 3.0 20 62 6.0 CDACO85 8.5 47 89 10.0
CDC031 3.1 34 72 6.0 cbcorr 7.7 76 114 8.0 CDACO31 3.1 20 62 6.0 CDACODB6 8.6 47 89 10.0
CcbhC032 3.2 34 72 6.0 cbCcore 7.8 76 114 8.0 CDACO32 3.2 20 62 6.0 CDACO87 8.7 47 89 10.0
CDC033 3.3 34 72 6.0 CcDCo79 7.9 76 114 8.0 CDACO33 3.3 20 62 6.0 CDACOB8 8.8 47 89 10.0
CDC 034 34 34 72 6.0 CDCO080 8.0 76 114 8.0 CDAC034 3.4 20 62 6.0 CDACO89 8.9 47 83 10.0
CDCO035 35 34 72 6.0 cDCo081 8.1 95 142  10.0 CDACO035 3.5 20 62 6.0 CDACO90 9.0 47 89  10.0
CDC036 3.6 34 72 6.0 cbCcos2 82 95 142 10.0 CDACO36 3.6 20 62 6.0 COACO91 9.1 47 89 10.0
CDC o037 3.7 34 72 6.0 chCo83 83 95 142 10.0 CDACO3T 3.7 20 62 6.0 CDACO092 9.2 47 89 10.0
CDCo038 3.8 43 81 6.0 CcDCoB4 84 95 142 10.0 CDACO38 3.8 24 66 6.0 CDACD93 9.3 47 89 10.0
cDC039 3.9 43 81 6.0 CDC085 8.5 95 142 10.0 CDACO39 39 24 66 6.0 CDACD94 9.4 47 89 10.0
CDCo40 4.0 43 81 6.0 CcCDCo8s 86 95 142 10.0 CDACO40 4.0 24 66 6.0 CDACD95 95 47 83  10.0
cDCo41 4.1 43 81 6.0 cbC o087 8.7 95 142 10.0 CDACO4H1 4.1 24 66 6.0 CDACO09 9.6 47 B89 10.0
CDCo042 4.2 43 81 6.0 chCoss 88 a5 142 10.0 CDACO42 4.2 24 66 6.0 CDACO97 9.7 47 89 10.0
CDC043 4.3 43 81 6.0 cbCcoss 89 95 142 10.0 CDACO43 4.3 24 66 6.0 CDACOD98 9.8 47 89 10.0
CDC 044 4.4 43 81 6.0 cbCcos0 9.0 95 142 10.0 CDACO44 4.4 24 66 6.0 CDACO099 9.9 47 89 10.0
CDC045 45 43 81 6.0 CcDCo091 9.1 95 142 10.0 CDACO45 4.5 24 66 6.0 CDAC100 10.0 47 89 10.0
CDC 046 4.6 43 81 6.0 cDCo092 9.2 95 142  10.0 CDACO46 4.6 24 66 6.0 CDAC101 10.1 55 102 120
CDC 04T 4.7 43 81 6.0 cCDC093 93 95 142  10.0 CDACO4T 4.7 24 66 6.0 CDAC102 10.2 55 102 120
CDC 048 4.8 57 95 6.0 CDCo94 94 95 142 10.0 CDACO48 4.8 28 66 6.0 COAC103 10.3 55 102 12.0
CDC049 4.9 57 a5 6.0 CcDC095 95 95 142 10.0 CDACO49 49 28 66 6.0 CDAC104 10.4 55 102 12.0
CDCO050 5.0 57 95 6.0 CDCO096 96 95 142 10.0 CDACO50 5.0 28 66 6.0 CDAC105 10.5 55 102 12.0
CcDC 051 5.1 57 95 6.0 CDC 097 9.7 95 142 10.0 CDACO51 5.1 28 66 6.0 CDAC106 10.6 55 102 12.0
cDCo052 5.2 57 95 6.0 CcDCo98 9.8 95 142 10.0 CDACO52 5.2 28 66 6.0 CDAC107 10.7 55 102 120
CDC 053 5.3 57 95 6.0 cCDC099 9.9 95 142 10.0 CDACO053 5.3 28 66 6.0 CDAC108 10.8 55 102 120
CDCO054 5.4 57 a5 6.0 chC 100 10.0 a5 142 10.0 CDACO54 5.4 28 66 6.0 CDAC109 10.9 55 102 12.0
CDCO055 5.5 57 95 6.0 cDC 101 10.1 114 162 12.0 . . CDACO55 5.5 28 66 6.0 CODACMO0 11.0 55 102 12.0
CDC 056 5.6 57 95 6.0 cDC 102 10.2 114 162 12.0 IM I:i_ CDACO56 5.6 28 66 6.0 CDAC 111 11.1 55 102 12.0
CDC 05T 5.7 57 95 6.0 cDC103 103 114 162 12.0 Finishing CDAC 057 5.7 28 66 6.0 COAC 112 1.2 55 102 120
cDC 058 5.8 57 95 6.0 CDC 104 10.4 114 162 12.0 ' CDACO58 5.8 28 66 6.0 CDAC113 11.3 55 102 120
CDC 059 5.9 57 95 6.0 CDC 105 10.5 114 162 12.0 CDACO058 5.9 28 66 6.0 CDAC 114 11.4 55 102 120
CDC 060 6.0 57 95 6.0 CDC 106 10.6 114 162 12.0 J CDACO60 6.0 28 66 6.0 COACH15S 115 55 102 12.0
ChbCo61 6.1 76 114 8.0 cDC 107 10.7 114 162 12.0 CDACO81 6.1 34 79 8.0 CDAC 116 11.6 55 102 12.0
CDC 062 6.2 76 114 8.0 CcDC 108 10.8 114 162 12.0 CDACO62 6.2 34 79 8.0 CODACMT 1.7 55 102 12.0
CDC 063 6.3 76 114 8.0 CDC 109 10.9 114 162 12.0 A CDACO63 6.3 34 79 8.0 COAC118 11.8 55 102 12.0
CDCo064 6.4 76 114 8.0 chC110 11.0 114 162 12.0 CDACOB4 6.4 34 79 8.0 CDACT9 11.9 55 102 120
CDC 065 6.5 76 114 8.0 cDC111 1141 114 162 12.0 !| CDACO065 6.5 34 79 8.0 CDAC120 12.0 55 102 120
CDCO066 6.6 76 114 8.0 chCc112 11.2 114 162 12.0 T CDACOG6E 6.6 34 79 8.0 CDAC125 125 60 107 14.0
CDC 06T 6.7 76 114 8.0 CDC113 11.3 114 162 12.0 CDAC 06T 6.7 34 79 8.0 CDAC130 13.0 60 107 14.0
CDC 068 6.8 76 114 8.0 CDC114 11.4 114 162 12.0 CDACOE68 6.8 34 79 8.0 CDAC135 13.5 60 107 14.0
CDC069 6.9 76 114 8.0 CDC115 115 114 162 12.0 CDACOGB9 6.9 34 79 8.0 CDAC140 14.0 60 107 14.0
cCDCoO70 7.0 76 114 8.0 CDC116 116 114 162 12.0 CDACOT0 7.0 34 79 8.0 CDAC145 14.5 65 115 16.0
cobcort 7.1 76 114 8.0 cDC 117 11.7 114 162 12.0 CDACOM 7.1 41 79 8.0 CDAC150 15.0 65 115 16.0
cbcor2 7.2 76 114 8.0 cDC118 11.8 114 162 12.0 CDACOT2 7.2 41 79 8.0 CDAC155 15.5 65 115 16.0
cbCcory 7.3 76 114 8.0 chC119 119 114 162 12.0 CDACO7T3 7.3 41 79 8.0 CDAC 160 16.0 65 115 16.0
CDCO74 7.4 76 114 8.0 CcDC 120 12.0 114 162 12.0 CDACOT4 7.4 41 79 8.0 CDAC 165 16.5 73 123 18.0
CDCO075 7.5 76 114 8.0 CDACOTS 7.5 41 79 8.0 CDAC170 17.0 73 123 18.0
CDACOT6 7.6 41 79 8.0 CDAC175 175 73 123 18.0
CDACOTT 7.7 41 79 8.0 CDAC180 18.0 73 123 18.0
CDACOT8 7.8 41 79 8.0 CDAC185 18.5 79 131 20.0
CDACO7TS 7.9 41 79 8.0 CDAC190 19.0 79 131 20.0
CDACOBD 8.0 41 79 8.0 CDAC195 19.5 79 131 20.0
CDACO81 8.1 47 89 10.0 CDAC 200 20.0 79 131 20.0
CDACOB2 8.2 47 89 10.0
cDC CDACO83 8.3 47 89 100 CDAC
m CDACOB4 B4 47 89 10.0 m




CARBIDE DRILLS SERIES CARBIDE DRILLS SERIES

P Carbide Drills P Carbide Drills
Order Dia Flute Overall Shank Order Dia Flute Overall Shank Order Dia Flute Overall Shank Order Dia Flute Overall Shank
Le Len Dia h Len Dia L Le Dia th Length Dia
No. D1 iy g B3 No. D1 Ty g B3 No. D1 " gt B3 No. D1 g Mgt B3

. : COBCO30 3.0 28 66 6.0 CDBCOBS 8.5 61 103 10.0 - CDCC 030 3.0 34 72 6.0 CDCCO076 7.6 76 114 8.0
CDBCO31 3.1 28 66 6.0 CDBCOBE B.6 61 103 10.0 CDCC 031 3.1 34 72 6.0 cbccorr 7.7 76 114 8.0
MG CDBCO32 3.2 28 66 6.0 CDBC 0BT 8.7 61 103 10.0 CDCC 032 3.2 34 72 6.0 chCcCco7s 7.8 76 114 8.0
: - COBCO33 3.3 28 66 6.0 CDBCoss 8.8 61 103 10.0 CDCCO033 3.3 34 72 6.0 cDCCo79 7.9 76 114 8.0
m CDBCO034 34 28 66 6.0 CDBCOBY 8.9 61 103 10.0 CDCC 034 34 34 72 6.0 CDCC 080 8.0 76 114 8.0
6537 CDBCO35 35 28 66 6.0 CDBCoO%0 9.0 61 103 10.0 CDCC035 35 34 72 6.0 CDCCo081 81 95 142 10.0
COBCO36 3.6 28 66 6.0 COBCO91 9.1 61 103 10.0 CDCC 036 3.6 34 72 6.0 chbccos2 8.2 a5 142 10.0
O° CDBC 037 3.7 28 66 6.0 CDBCO92 9.2 61 103 10.0 CDCC 037 3.7 34 72 6.0 chbCcco83 8.3 a5 142 10.0
H CDBCO38 3.8 36 T4 6.0 CDBCO93 9.3 61 103 10.0 CDCC 038 3.8 43 81 6.0 chDCCoB4 8.4 95 142 10.0
CDBCO39 3.9 36 T4 6.0 CDBCO94 9.4 61 103 10.0 CDCC03% 3.9 43 81 6.0 CDCC 085 8.5 95 142 10.0
CDBCO40 4.0 36 74 6.0 CDBCO95 9.5 61 103 100 CDCC 040 4.0 43 81 6.0 CDCCO086 8.6 95 142 10.0
CDBCO41 4.1 36 T4 6.0 CDBCO% 9.6 61 103 10.0 L1 CDCC 041 41 43 81 6.0 cDCC 087 8.7 95 142 10.0
COBCO42 4.2 36 74 6.0 CDBCo97 9.7 61 103 10.0 CDCC o042 4.2 43 81 6.0 chDCCoas 8.8 a5 142 10.0
'?' COBCO43 4.3 36 74 6.0 CDBCO98 9.8 61 103 10.0 CDCC 043 4.3 43 81 6.0 cbccosa 89 95 142 10.0
"., COBCO44 4.4 36 T4 6.0 COBCO99 9.9 61 103 10.0 | CDCC 044 4.4 43 81 6.0 CDCCO0%0 9.0 95 142 10.0
COBCO45 4.5 36 T4 6.0 CDBC 100 10.0 61 103 10.0 ! L2 CDCCO045 4.5 43 81 6.0 CDCC091 9.1 95 142 10.0
— CDBCO046 4.6 36 74 6.0 CDBC101 10.1 71 118 120 CDCC 046 4.6 43 81 6.0 cDCC o092 9.2 95 142 10.0
-~ - COBC 04T 47 36 74 6.0 CDBC102 10.2 71 118 12.0 CDCC 047 4.7 43 81 6.0 CDCC093 9.3 95 142 10.0
. / COBCO48 4.8 44 a2 6.0 CDOBC103 10.3 [4 118 12.0 : CDCCo048 4.8 57 95 6.0 cCDCC094 94 95 142 10.0
CDBCO49 4.9 44 a2 6.0 CDBC 104 10.4 71 118 12.0 I CDCC o049 4.9 57 95 6.0 CDCC095 9.5 95 142 10.0
m CDBCO50 5.0 44 82 6.0 CDBC105 10.5 71 118 12.0 / CDCC 050 5.0 57 95 6.0 CDCCO096 9.6 95 142 10.0
CODBCO51 5.1 44 82 6.0 CDBC 106 10.6 71 118 12.0 / CDCC 051 5.1 57 95 6.0 CDCC 097 9.7 95 142 10.0
— CDBCO52 52 44 82 6.0 CDBC107 10.7 71 118 120 cDCCco052 5.2 57 95 6.0 cDCcogs 9.8 95 142 10.0
5xD CDBCO053 5.3 44 82 6.0 CDBC 108 10.8 71 118 120 i CDCC 053 5.3 57 95 6.0 CDCC099 9.9 a5 142 10.0
COBCO5S4 5.4 44 82 6.0 CDBC109 10.9 71 118 12.0 CDCC o054 5.4 57 95 6.0 CDCC 100 10.0 a5 142 10.0
m CDBCO55 5.5 44 82 6.0 CDBC 110 11.0 4 118 12.0 W CDCC 055 5.5 57 95 6.0
g COBCO56 5.6 A4 a2 6.0 CDBC 111 11.1 71 118 12.0 i- CDCC 056 5.6 57 95 6.0
Finishing CDBC 05T 5.7 44 82 6.0 CDBC 112 11.2 71 118 12.0 Finishing CDCC 057 5.7 57 a5 6.0
I CDBCO58 5.8 44 82 6.0 CDBC 113 11.3 71 118 120 ~ CDCCO058 58 57 95 6.0
CDBCO059 5.9 44 82 6.0 CDBC 114 11.4 71 118 120 CDCC 059 5.9 57 95 6.0
- COBCOB0 6.0 44 a2 6.0 CDBC 115 11.5 [4 118 12.0 J CDCC 060 6.0 57 95 6.0
CDBCO61 6.1 53 91 8.0 CDBC 116 11.6 71 118 12.0 CDCC 061 6.1 76 114 8.0
CDBCO62 6.2 53 91 8.0 CDBC 117 11.7 71 118 12.0 CDCC 062 6.2 76 114 8.0
7o COBCOB3 6.3 53 91 8.0 CDBC 118 11.8 71 118 12.0 A CDCC 063 6.3 76 114 8.0
| CDBCO84 6.4 53 91 8.0 CDBC119 11.9 71 118 120 CDCC o064 6.4 76 114 8.0
| CDBCO065 6.5 53 91 8.0 CDBC 120 12.0 71 118 120 ” CDCC 065 6.5 76 114 8.0
‘d COBCO66 6.6 53 91 8.0 CDBC125 12.5 77 124 14.0 T CDCC 066 6.6 76 114 8.0
CDBC 067 6.7 53 91 8.0 CDBC130 13.0 77 124 14.0 CDCC 067 6.7 76 114 8.0
COBCOBB 6.8 53 91 8.0 CDBC135 13.5 77 124 14.0 CDCC 068 6.8 76 114 8.0
CDBCO89 6.9 53 91 8.0 CDBC 140 14.0 77 124 14.0 CDCC 069 6.9 76 114 8.0
CDBCOT0O 7.0 53 91 8.0 CDBC145 14.5 83 133 16.0 cDCco70 7.0 76 114 8.0
CDBCOT 7.1 53 91 8.0 CDBC150 15.0 83 133 16.0 cDCCoO7T1 7.4 76 114 8.0
coBCOT2 7.2 53 91 8.0 CDBC155 15.5 83 133 16.0 chccorz 7.2 76 114 8.0
CDBCO7T3 7.3 53 91 8.0 CDBC 160 16.0 83 133 16.0 CDCCO073 7.3 76 114 8.0
CDBCOT4 7.4 53 91 8.0 CDBC 165 16.5 93 143 18.0 CDCC 074 7.4 76 114 8.0
CDBCOT5 7.5 53 91 8.0 CDBC170 17.0 93 143 18.0 CDCCO075 7.5 76 114 8.0
CDBCOTE 7.6 53 91 8.0 CDBC175 17.5 93 143 18.0
CDBCOTT 7.7 53 91 8.0 CDBC 180 18.0 93 143 18.0
COBCO7T8 7.8 53 91 8.0 CDBC185 18.5 101 153 20.0
CDBCOT9 7.9 53 91 8.0 CDBC190 19.0 101 153 20.0
CDBCOB0D 8.0 53 91 8.0 CDBC195 19.5 101 153 20.0
CDBCO81 8.1 61 103 10.0 CDBC 200 20.0 101 153 20.0
CDBCO082 8.2 61 103 10.0
CDBC CDBCO083 8.3 61 103 10.0 cDcc
m COBCOB4 8.4 61 103 10.0 m
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CARBIDE REAMERS SERIES

P Carbide Reamers

‘Order Dia  Flute ‘Overall . Order ~ Dia  Flute Overall ~ '

No D1 Length Length Flutes No D1 Length Length Flutes
) ; L1 L2

L1

K

0 CRA010 1.0 6 34 CRAO66 6.6 28 101
> CRAD11 1.1 7 36 CRAO67 6.7 31 101
CRA012 1.2 7 38 CRA068 6.8 31 109

& CRAD13 1.3 7 38 CRAD69 6.9 31 109
E CRA014 1.4 8 40 CRA070 7.0 31 109
o CRA015 1.5 8 40 CRAO71 7.1 31 109
T CRA016 1.6 9 43 CRA072 7.2 31 109
CRA017 1.7 9 43 CRA073 7.3 31 109

p v CRA018 18 10 46 CRA074 74 31 109
m CRA019 1.9 10 46 CRAO75 7.5 31 109
> CRA020 2.0 11 49 CRAO76 7.6 33 17
z CRAO021 2.1 11 49 CRAOTT 7.7 33 117
e CRA022 2.2 12 53 CRAO78 7.8 33 17
= CRA023 2.3 12 53 CRA079 7.9 33 17
79 CRA024 2.4 14 57 CRA080 8.0 33 17
CRA025 2.5 14 57 CRA081 8.1 33 17

‘I'll: CRA026 2.6 14 57 CRA082 8.2 33 117
CRA027 2.7 15 61 CRA083 8.3 33 17

E CRA028 2.8 15 61 CRA084 8.4 33 17
m CRA029 2.9 15 61 CRA085 8.5 33 17
7, CRA030 3.0 15 61 CRA086 8.6 36 125
CRA031 3.1 16 65 CRA087 8.7 36 125

CRA032 3.2 16 65 CRA088 8.8 36 125

CRA033 3.3 16 65 CRA089 8.9 36 125

CRA034 34 18 70 CRA090 9.0 36 125

CRA035 3.5 18 70 CRA091 9.1 36 125

CRA036 3.6 18 70 CRA092 0.2 36 125

CRA037 3.7 18 70 CRA093 9.3 36 125

CRA038 3.8 19 CRA094 94 36 125

CRA039 3.9 19 CRA095 9.5 36 125

CRA040 4.0 19 CRA096 9.6 38 133

CRA041 4.1 19 CRA097 9.7 38 133

AU 0] THIG CRAD42 4.2 19 CRA098 9.8 38 133

CRAOD43 4.3 21
CRAO44 4.4 21
CRAD45 45 21
CRAO46 4.6 21
CRAD4T 4.7 21
CRAO48 4.8 23
CRAD49 4.8 23
CRAOD50 5.0 23
CRAD51 5.1 23
CRAD52 5.2 23
CRAO053 5.3 23
CRAO054 5.4 26
CRAO55 5.5 26

CRAO056 5.6 26
CR CARBIDE REAMERS SRAGSS 05 28

CRAD99 9.9 38 133
CRA100 10.0 38 133
CRA101 101 38 133
CRA102 10.2 38 133
CRA103 10.3 38 133
CRA104 10.4 38 133
CRA105 10.5 38 133
CRA106 10.6 38 133
CRA107 10.7 41 142
CRA108 10.8 41 142
CRA109 10.9 41 142
CRAT10 11.0 41 142
CRAT11 1141 41 142
CRA112 11.2 il 142
CRA113 113 41 142
CRA114 114 41 142
CRA115 11.5 41 142

CRAO58 5.8 26

SERI ES CRAO059 5.9 26

g888888RB BB RSB B8 A d|aa

o e DD DD DD DD DD DD DDD|D DD D DD DD DD DD DD D

CRAO60 6.0 26 93 CRA116 116 41 142
CRAD61 6.1 28 101 CRANMT 1.7 4 142
CRAD62 6.2 28 101 CRA118 118 41 142
CRAOD63 6.3 28 101 CRA119 119 44 151

CRA120 12.0 44 151

L2l Lo R R e e e I (e R I e e R I Do e IR e TR ) Lo B B R = I B R R R e S P PR R PR R R PR PR P PR R P E R R R P

m CRADG4 6.4 28 101
CRAO65 6.5 28 101




Ball Nose End Milling Real Diameter

(Ad) Depth of Cut (mm)

Ball:R Dia. 0.01 0.02 0.03 004 005 008 01 015 02 03 05 08 1.0 20 3.0
0.1 0.2 0087 012 0143 016 0473 0196 02 - o e e e
0.2 04 0125 0174 0211 024 0265 032 035 039 04 — —— = —— = —0
0.3 0.6 0.154 0.215 0262 0299 0332 041 045 052 057 06 cmmm cmem cn | eeem e
0.4 0.8 0178 025 0304 0349 0.387 048 053 062 069 077 077 ——— ——m - —0
0.5 1 0199 028 0341 0392 0436 054 06 071 08 092 1 ———— e e
1 2 0.282 0398 0486 056 0624 078 087 105 12 143 173 196 2 — —
1.5 3 0.346 0.488 0597 0688 0.768 097 108 131 15 18 224 265 283 283 -—
2 4 0399 0.564 069 079 0889 112 125 152 174 211 265 32 346 4 —
25 5 0447 0631 0772 0891 0995 125 14 171 196 237 3 3.67 4 49 49
3 6 0489 0.692 0.846 0977 1.091 138 154 187 215 262 332 408 447 566 6
4 8 0.565 0.799 0978 1129 1261 159 178 217 25 304 387 48 529 893 7.75
5 10 0632 0894 1.094 1.262 1411 178 199 243 28 341 436 543 6 8 917
6 12 0693 0979 1.198 1383 1546 195 218 267 307 375 48 599 663 894 10.39
T 14 0.748 1.058 1.295 1495 167 211 236 288 332 405 52 65 721 98 1149
8 16 08 1131 1384 1598 1786 226 252 308 356 434 557 697 775 1058 1249
9 18 0848 1199 1468 1.695 1.895 239 268 327 377 461 582 742 825 11.31 1342
10 20 0894 1.264 1548 1787 1997 252 282 345 398 486 624 784 872 12 14.28

Calculation of Real Dia. L pUq ‘L
‘ d=2+/Ad (D-Ad) ik sy
The Actual Cutting Size (d)

Spindle Speed Table
Dia V ({ mm/min )

[ =] 20 30 40 50 60 70 80 90 100 120 150 180 200 250 300
0.5 12740 19110 25480 31850 38220 44590 50960 57320 63690 76430 95540 114650 127390 159240 191080
0.6 10620 15920 21230 26540 31850 37150 42460 47770 53080 63690 79620 95540 106160 132700 159240
0.7 9100 13650 18200 22750 27300 31850 36400 40950 45500 54590 68240 81890 90990 113740 136490
0.8 7960 11940 15920 19900 23890 27870 31850 35830 39810 47770 59710 71660 79620 99520 119430
0.9 7080 10620 14150 17690 21230 24770 28310 31850 35390 42640 53080 63690 70770 88460 106160
1 6370 9550 12740 15920 19110 22290 25480 28660 31850 38220 47770 57320 63390 79620 95540
2 3180 4780 6370 7960 9550 11150 12740 14330 15920 19110 23890 28660 31850 39810 47770
3 2120 3180 4250 5310 6370 7430 8490 9550 10620 12740 15920 19110 21230 26540 31850
4 1590 2390 3180 3980 4780 5570 6370 7170 7960 9550 11940 14330 15920 19900 23890
5 1270 1910 2550 3180 3820 4460 5100 5730 6370 7640 9550 11460 12740 15920 19110
6 1060 1580 2120 2650 3180 3720 4250 4780 5310 6370 7960 9550 10620 13270 15920
8 800 1190 1580 1980 23890 2790 3180 3580 3980 4780 5970 7170 V960 9950 11940
10 640 960 1270 1590 1910 2230 2550 2870 3180 3820 4780 5730 6370 7960 9550
12 530 800 1060 1330 1590 1860 2120 2390 2650 3180 3980 4780 5310 6630 7960
14 450 680 910 1140 1380 1590 1820 2050 2270 2730 3410 4000 4550 5690 6820
15 420 640 850 1080 1270 1480 1700 1910 2120 2550 3180 3820 4250 5310 6370
16 400 600 800 1000 1190 1390 1590 1790 1990 2390 2990 3580 3980 4980 5970
20 320 480 640 800 960 1110 1270 1430 1580 1910 2390 2870 3180 3980 4780
25 250 380 510 640 760 890 1020 1150 1270 1530 1910 2280 2550 3180 3820
|

V= mDN H F=NXZxf ‘ Cutting Speed (m/min) Z Number of Flutes

1000 Circular constant (3.14) f Feed per Tooth (mm/Tooth)

Z03 <

Diameter (mm)
RPM (min-1)

F Feed (mm/min)

Bl Calculation for Cutting Speed, Spindle Speed and Feed

axDxn

Cutting Speed (Vc) =
- Gl 1,000

Spindle Speed (n) = Vc+z+Dx1,000

Feed (Vf) = nxfzxZ
\id

Feed per Tooth (fz) =

nxz

Ve = Cutting Speed (m/min)

x = 3.14 The circular Constant
D = Diameter (mm)
n = Spindle Speed (min'1]

Vf = Feed (mm/min)

fz = Feed per Tooh (mm/tooth)

o]
n

Number of Flutes
ap = Axial Depth of Cut {(mm)
ae = Radial Depth of Cut (mm)

B Selection of Number of Flute

2-Flutes 3-Flutes 4-Flutes fi-Flutes
Slotting @ O e
Side Milling O O

Generally 2-flutes and 3-flutes are selected for slotting because of the larger chip pocket.
4-flutes and 6-flutes are recommended for side milling as no promble of chip disposal.

Il Cutting Speed (Vc)

Appropriate Cutting Speed should be decided by parameters such as tool material, diameter,
length of cut, work material, cutting machine, rigidity of tool holder, machining configuration,
accuracy, cutting fluid, and etc.

Generally tool material and work material are main factors to determine the Cutting Speed.

: Cutting Speed (m/min)

D A Carbide Coated Carbide
Carbon Steels (550C) 20~40 40~80
Alloy Steels (SCM.SKD) 20~35 35~60
Prehardened Steels (NAK.HPM) 15~30 30~50
Stainless Steels (505304) j~20 10~30
Hardened Steels (SKD61. HRC60) - 20~40

M Feed per Tooth (fz)

Feed per Tooth is an important element for efficient machining which should be determined by
parameters such as tool diameter,type, work material, cutting machine, rigidity of tool holder,
machining configuration, accuracy and cutting depth.

Feed per tooth (mm/tooth)

Diameter(mm) 2-Flutes 4-Flutes
f) 0.001~0.005
/] 0.02~0.04 0.0/~0.03
10 0.04~0.08 0.03~0.06
20 0.08~0.12 0.06~0.1




B Comparison Table of Hardness B Factors for End Mill Operation

Rockwell Hardness | Diamond Pyramid Brinell Hardness Rockwell Hardness | Shore Scleroscope Approx Tensile
Hardness Mumber, Standard 10mm . .
C Scale 150kg Brale s Ball 29.42kN A Scale 60kg Brale | Hardness Number Strength Factor Instruction and Advice
(HRC) {HV) (HB) (HRA) (HS) Nimm?
68 940 - 85.6 a7 -
87 900 - 85.5 95 -
66 865 - 84.5 92 2 L . , ,
65 832 - 83.9 91 - Rigidity of Machine 1.Use a right machine.
64 800 = 83.4 88 o 2.Adjust cutting conditions according to the rigidity of machine.
63 772 - 82.8 a7 -
62 746 - 82.3 85 -
61 720 - 81.8 83 -
60 697 - 81.2 81 -
59 674 - B80.7 80 -
58 653 - 80.1 78 -
57 633 - 79.6 76 - . .
56 613 _ 79.0 75 R Collet Chuck and. 1.Use a right and precise collet chuck.
55 595 - 78.5 74 2079 Run out of End Mill 2 .Minimize the run out of end mill.
54 5TT - 78.0 72 2010
53 560 - 77.4 71 1952
52 544 500 76.8 69 1883
51 528 487 76.3 68 1824
50 513 475 75.9 67 1755 . .
49 408 a54 755 o 1667 Work Clamp 1.Work piece must be firmly clamped.
48 484 451 74.7 64 1639 2.In case work piece cannot be firmly clamped,
47 471 442 74.1 63 1578 T thi diti
46 458 432 73.8 62 1530 relieve cutting condition.
45 446 421 73.1 60 1481
44 434 409 72.5 58 1432
43 423 400 72.0 57 1383
42 412 390 71.5 56 1334 . i i . - \ .
41 402 381 70.9 55 1294 Cutting Fluid and Chips 1.Give a sufficient cutting fluid.
40 392 371 70.4 54 1245 2.Recommend water-base cutting fluid for heavy cutting.
39 382 362 69.9 52 1216 i ]
ag 272 353 69.4 51 1177 3.Some end mills apply dry cutting only.
37 363 344 68.9 50 1157 4.Use air blow for dry cutting.
36 354 336 68.4 49 1118 ) .
35 345 327 67.9 48 1079 5.Remove chips from working area.
34 336 319 67.4 47 1059
33 327 311 66.8 46 1030
32 318 301 66.3 44 1000
31 310 294 65.8 43 981 2 g . \ : ;
30 an2 286 65.3 42 952 Selection of End Mill 1.Select most suitable end mills according to work material
28 285 271 64 .3 41 912
27 279 264 63.8 40 883 2.Refer to the index table on front page.
26 272 258 63.3 38 863
25 266 253 62.8 38 843
24 260 247 62.4 37 824
23 254 243 62.0 36 804 Cutting Conditions 1.Refer to recommend milling condition table.
22 248 237 61.5 35 785 ) , N ) ,
21 243 231 61.0 35 775 2.It is necessary to adjust conditions according to the machine
20 238 226 60.5 34 755 rigidity and clamping condition of work piece.
(18) 230 219 - 33 736
(16) 222 212 - 32 706
(14) 213 203 - 31 677
(12) 204 194 - 29 647
:,;:13; ;Igg :gg - gg g;g Overhang of End Mill 1.0verhang of end mill must be as short as possible from tool
( 6) 180 171 = 26 579 from tool holder holder.
(4) 173 165 - 25 549 . . .
( 2) 166 158 » 24 530 2.In case overhang cannot be shorten, relieve cutting condition.
(0) 160 152 - 24 520
| |

174



B Troubleshooting for End Mill Operation

Symptoms of troubles

Chattering

Breakage of end mill

Chipping of cutting edge

Abnormal wear

Clogging and Depositing

Deflection of end mill

Burr on finished surface

Poor surface roughness

Poor machining accuracy

Cause

-Excessive spindle speed

-Excessive feed

-Excessive long of effective length or overhang of end mill
‘Work piece is not firmly clamped

-‘Wear of cutting edge progressed

-Excessive chucking runout

-Excessive depth of cut

-Chips clogged

-Excessive feed per tooth

‘Wear of cutting edge progressed

-Excessive depth of cut

-Excessive fead

‘Work piece is not firmly clamped

-Excessive spindle speed

-Excessive long of effective length or overhang of end mill
‘Wear of cutting edge progressed

-Bullt up edge

-Excessive cooling

‘Excessive spindle speed
Tool low feed

-Chips are not well disposed
-Excessive feed

-Excessive depth of cut
‘Inappropriate number of flute
‘Wear of cutting edge progressed

‘Excessive feed

‘Excessive depth of cut

*Excessive long of effective length or overhang of end mill
‘Large helix angle of flutes

‘Wear of cutting edge progressed
-Small helix angle of flutes
-Excessive depth of cut

‘Wear of cutting edge progressed

-Chips bite

-Excessive feed

-Excessive long of effective length or overhang of end mill
Too low spindle speed

-Stock removals vary for finishing

-Excessive chucking runout

‘Inconsistent thermal extension of spindle
-Stock removals vary for finishing
-Excessive feed

-Excessive chucking runout

Solution

-Reduce spindle speed

‘Reduce feed

-Adjust effective length and overhang as short as possible
‘Clamped work piece firmly

-Use new end mill or regrind

-Adjust chucking runout

‘Reduce depth of cut

-Adjust coolant nozzle to right direction o dispose chips
‘Reduce feed per tooth

-Use new end mill or regrind

‘Reduce depth of cut

‘Reduce feed

‘Clamped work piece firmly

-Reduce spindle speed

-Adjust effective length and overhang as short as possible
-Use naw end mill or regrind

‘Choose appropriate coating

-lUse air blow or oil mist

-Reduce spindle speed
‘Increase feed

-Adjust coolant nozzle to right direction to dispose chips
‘Reduce feed

‘Reduce depth of cut

‘Use fewer flutes end mill

‘Use new end mill or regrind

‘Reduce feed

‘Reduce depth of cut

-Adjust effective lengih and overhang as short as possible
‘Use smaller helix angle

-Use new end mill or regrind
-Use smaller helix angle
‘Reduce depth of cut

-Use new end mill or regrind

-Use coolant to remove chips

‘Reduce feed

-hdjust effective length and overhang as short as possible
‘Increase spindle speed

‘Improve semi-finishing process

-Adjust chucking runout

“Warm up spindle by idling before starting operation
‘Improve semi-finishing process

‘Reduce feed

-Adjust chucking runout
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