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rh I | - h-' - Excellent coating processing technology,

Lattice heterogeneous coating added

with special elements, with high hardness
and excellent high temperature oxidation
resistance, more suitable for high hardness
materials and high speed machining

more closely combined with substrate
1 Lattice heterogeneous coating

O unique cutter structure, properly designed
chipbreaker, for outstanding cutting performance.

O Orange red coating allows for better wear observation.

New technalagy O Special after treatment greatly reduces friction, for
smoother chip evacuation and superior surface quality.
Breakthrough upgrading

Perfect high temperature oxidation resistance:

After oxidation at 1100 ° C, HMX series cutter
coating only has a very thin oxide layer, while the
similar products of Company A has completely
oxidized.
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HMX series A company




mills for high-hardness steel machining

Longer tool life

tool: HMX-4E-D10.0

workpiece material: SKD11(62HRC)
cutting speed: 100m/min

feed per tooth: 0.2mm/r

axial depth of cut: ap=10mm

radial depth of cut: ae=0.3mm
cooling system: air cooling

tool: HMX-4EL-D8.0

milling method: end milling

workpiece material: quenched steel(HRC65)
cutting speed: 100m/min

feed per revolution: 0.15mm/r

depth of cut: 0.3mm

cutting width: 5mm

wear comparison after machining 60min el st sl

wear comparison after machining 40min

normal HMX
- wear
HMX series A company B company
severe A company
. wear
peripheral edges wear curves
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high machining efficient
time comparison for complete one cavity
tool: HMX-4R-D6.0R1.0
machininig parts: cavity machining 3 : : : : : :
B company . . . . . . 65 !

(30mmx30mmx10mm)
workpiece material: quenched steel(HRC55)
cutting speed: 200m/min
feed per revolution: 0.2mm/r
cutting width: 0.3mm
cutting depth: 5mm
cooling system: air cooling
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100% Improvement of machining
cffficient om than othersl

Good machining quality surface roughness curves of

machined surface —— HMX-2B-R3.0
—— A company
—a— B company

tool: HMX-2B-R3.0

workpiece material: SKD11(HRC62)
cutting speed : 200m/min

feed per revolution: 0.2mm/r

cutting width: 0.2mm

cutting depth: 0.3mm

cooling system: air cooling
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SILIAS XINH

Side face Step shoulder

Straight slot

~
UH T 19 Picture 1
10°0
L
® For slot milling. @ Very suitable for high speed cutting and dry cutting. UI i Proture 2
L
b E NaNe 1D D<12 0~-0.020 65
> &“ TﬁAm 12<D 0~-0.030' ,
Basic dimension(mm) Number of
Ordering number teeth Geometry Stock
D d H L z
HMX-2E-D1.0S 1.0 4 3 50 2 Picture 1 ®
HMX-2E-D1.5S 1.5 4 4 50 2 Picture 1 [ ]
HMX-2E-D2.0S 2.0 4 6 50 2 Picture 1 [}
HMX-2E-D2.5S 25 4 8 50 2 Picture 1 [ ]
HMX-2E-D3.0S 3.0 4 8 50 2 Picture 1 [ ]
HMX-2E-D4.0S 4.0 4 11 50 2 Picture 2 [ ]
HMX-2E-D1.0 1.0 6 3 50 2 Picture 1 ®
HMX-2E-D1.5 15 6 4 50 2 Picture 1 ®
HMX-2E-D2.0 2.0 6 6 50 2 Picture 1 ®
HMX-2E-D2.5 25 6 8 50 2 Picture 1 [ ]
HMX-2E-D3.0 3.0 6 8 50 2 Picture 1 [ ]
HMX-2E-D3.5 35 6 10 50 2 Picture 1 [ ]
HMX-2E-D4.0 4.0 6 11 50 2 Picture 1 [ ]
HMX-2E-D4.5 4.5 6 11 50 2 Picture 1 [ ]
HMX-2E-D5.0 5.0 6 13 50 2 Picture 1 ®
HMX-2E-D5.5 5.5 6 16 50 2 Picture 1 ®
HMX-2E-D6.0 6.0 6 16 50 2 Picture 2 ®
HMX-2E-D7.0 7.0 8 20 60 2 Picture 1 [ ]
HMX-2E-D8.0 8.0 8 20 60 2 Picture 2 [ ]
HMX-2E-D9.0 9.0 10 22 75 2 Picture 1 [ ]
HMX-2E-D10.0 10.0 10 25 75 2 Picture 2 [ ]
HMX-2E-D11.0 11.0 12 26 75 2 Picture 1 [ ]
HMX-2E-D12.0 12.0 12 30 75 2 Picture 2 ®
HMX-2E-D14.0 14.0 14 32 100 2 Picture 2 ®
HMX-2E-D16.0 16.0 16 45 100 2 Picture 2 ®
HMX-2E-D18.0 18.0 18 45 100 2 Picture 2 ®
HMX-2E-D20.0 20.0 20 45 100 2 Picture 2 [ ]
@ Stock available O Make-to-order
B> Applicable workpiece material table OVery suitable OSuitable
Workpiece material
Carbon R Pre-hardened steel. Hardened steel Stainless C'\?gégll;f:, Copper | Aluminum | Titanium re:(segnt
steel ~40HRC | ~BOHRC | ~B5HRC | ~68HRC | S | castiron |  2l0Y alloy alloy alloy
O (@) @] (@)

B328
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2-flute flattened end mills with long
straight shank and short cutting edge

HMX-2EFP

deep cavity milling.

NaNe
TﬁAHXM

Corner protection

D<12 0~

® High-rigidity short cutting edge, suitable for heavy cutting and

-0.020
0.030

2D 0=

Side face Step shoulder Straight slot
S — TR d
° H
M
L

HMX-2EFP-D6.0 6.0 6 9 30 5.8 75 2 [ J
HMX-2EFP-D8.0 8.0 8 12 40 7.8 100 2 [ ]
HMX-2EFP-D10.0 10.0 10 15 50 9.6 100 2 [ ]
HMX-2EFP-D12.0 12.0 12 18 50 11.5 100 2 [ ]
HMX-2EFP-D16.0 16.0 16 24 50 155 150 2 [
HMX-2EFP-D20.0 20.0 20 30 60 19.5 150 2 [

B> Applicable workpiece material table OVery suitable OSuitable

@ Stock available O Make-to-order

Carbon Al | Pre-hardened steel. Hardened steel SieiinlEss Cr\?s(tj |r|0n, Copper | Aluminum | Titanium Heat
steel oy SiEE steel W RIET alloy alloy alloy MESTIE
~40HRC | ~50HRC | ~55HRC | ~68HRC cast iron alloy
O ©) ©) @)
Codm Graphics category and ide@ioﬁ Cutting pa@
B213 B214 B411

B329
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Side face Step shoulder Straight slot

H M X-4 E Corner protection \
v]{*-—fﬁf £I Picture 1
007 H
L
® For side milling and shallow slot milling. ol - -~ gﬁg Picture 2
® Very suitable for high speed cutting and dry cutting. H
NaNe ID D<12 0~-0.020 %’ L
TﬁAm 12<D 0~-0.030
Basic dimension(mm) Number of
Ordering number teeth Geometry Stock
D d H L z
HMX-4E-D1.0S 1.0 4 3 50 4 Picture 1 [ ]
HMX-4E-D1.5S 15 4 4 50 4 Picture 1 [ ]
HMX-4E-D2.0S 2.0 4 6 50 4 Picture 1 °
HMX-4E-D2.5S 25 4 8 50 4 Picture 1 [}
HMX-4E-D3.0S 3.0 4 8 50 4 Picture 1 [}
HMX-4E-D4.0S 4.0 4 11 50 4 Picture 2 [ ]
HMX-4E-D1.0 1.0 6 3 50 4 Picture 1 [ ]
HMX-4E-D1.5 1.5 6 4 50 4 Picture 1 [ ]
3 HMX-4E-D2.0 2.0 6 6 50 4 Picture 1 °
= HMX-4E-D2.5 25 6 8 50 4 Picture 1 °
= HMX-4E-D3.0 3.0 6 8 50 4 Picture 1 °
= HMX-4E-D3.5 85 6 10 50 4 Picture 1 [}
= HMX-4E-D4.0 4.0 6 1 50 4 Picture 1 °
E. HMX-4E-D4.5 4.5 6 11 50 4 Picture 1 [ ]
’ HMX-4E-D5.0 5.0 6 13 50 4 Picture 1 [ ]
HMX-4E-D5.5 515 6 16 50 4 Picture 1 [ ]
HMX-4E-D6.0 6.0 6 16 50 4 Picture 2 [ ]
HMX-4E-D7.0 7.0 8 20 60 4 Picture 1 [ ]
HMX-4E-D8.0 8.0 8 20 60 4 Picture 2 °
HMX-4E-D9.0 9.0 10 22 75 4 Picture 1 ()
HMX-4E-D10.0 10.0 10 25 75 4 Picture 2 ®
HMX-4E-D11.0 11.0 12 26 75 4 Picture 1 [ ]
HMX-4E-D12.0 12.0 12 30 75 4 Picture 2 [ ]
HMX-4E-D14.0 14.0 14 32 75 4 Picture 2 [ ]
HMX-4E-D16.0 16.0 16 45 100 4 Picture 2 [ ]
HMX-4E-D18.0 18.0 18 45 100 4 Picture 2 [ ]
HMX-4E-D20.0 20.0 20 45 100 4 Picture 2 °
@ Stock available O Make-to-order
B> Applicable workpiece material table OVery suitable OSuitable
Workpiece material
Cgt;b E?I i Alloy steel Pre-hardened steel. Hardened steel Stgiglgss C'\?sé Lrlt;r: Cgﬁgfr Aluéﬂg;,um Titaa“:)i;m re:(segnt
~40HRC | ~50HRC | ~55HRC | ~68HRC cast iron alloy
O (@) @] (@)
Codm Graphics category and ide@h Cutting para{et;g
B213 B214 B412

B330



4-flute flattened end mills with straight
shank and long cutting edge

HMX-4EL

©® HM-4E series with long cutting edge.

NaiN
o) [Rs 1

Corner protection

D<12 0~-0.020
12<D 0~-0.030
=

~

Side face Step shoulder Straight slot
S 0| Picture 1
10° % H
L

| s T

H

HMX-4EL-D3.0 3.0 6 12 75 4 Picture 1 [ ]
HMX-4EL-D4.0 4.0 6 15 75 4 Picture 1 ([ ]
HMX-4EL-D5.0 5.0 6 20 75 4 Picture 1 [
HMX-4EL-D6.0 6.0 6 20 75 4 Picture 2 [ ]
HMX-4EL-D8.0 8.0 8 25 100 4 Picture 2 [
HMX-4EL-D10.0 10.0 10 30 100 4 Picture 2 ([ ]
HMX-4EL-D12.0 12.0 12 35 100 4 Picture 2 [
HMX-4EL-D14.0 14.0 14 40 100 4 Picture 2 [
HMX-4EL-D16.0 16.0 16 50 150 4 Picture 2 [ ]
HMX-4EL-D20.0 20.0 20 55 150 4 Picture 2 ([ ]

B> Applicable workpiece material table OVery suitable OSuitable

@ Stock available O Make-to-order

Carbon Al | Pre-hardened steel. Hardened steel SieiinlEss C’\?S(tj |r|0n, Copper | Aluminum | Titanium Heat
steel oy SiEE steel W RIET alloy alloy alloy MESTIE
~40HRC | ~50HRC | ~55HRC | ~68HRC cast iron alloy
O ©) ©) @)
Codm Graphics category and ide@ioﬁ Cutting pa@
B213 B214 B412
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MILLING solid carbide End Mills

HMX series for machining high hardness steel -~~~

4-flute flattened end mills with straight ,
shank, long neck and short cutting edge Sdeface  Stepshicer Sttt

-
HMX-4EFP

Corner protection

di

S5y

L

® High-rigidity short cutting edge, suitable for heavy cutting and L
deep cavity milling.

Tiaan D)% NE

HMX-4EFP-D6.0 6.0 6 9 30 5.8 75 4 [
HMX-4EFP-D8.0 8.0 8 12 40 7.8 100 4 [ ]
HMX-4EFP-D10.0 10.0 10 15 50 9.6 100 4 ([ ]
HMX-4EFP-D12.0 12.0 12 18 50 11.5 100 4 ([ ]
HMX-4EFP-D16.0 16.0 16 24 50 155 150 4 [ ]
HMX-4EFP-D20.0 20.0 20 30 60 19.5 150 4 ([ ]

@ Stock available O Make-to-order
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SILIAS XINH

B> Applicable workpiece material table OVery suitable OSuitable

Carbon Al | Pre-hardened steel. Hardened steel SieiinlEss Cr\?s(tj |r|0n, Copper | Aluminum | Titanium Heat
steel oy SiEE steel W RIET alloy alloy alloy MESTIE
~40HRC | ~50HRC | ~55HRC | ~68HRC cast iron alloy
O ©) ©) @)
Codm Graphics category and ide@io_nv Cutting para{etersj
B213 B214 B413

B332



HMX-6E

Corner protection

® High tool rigidity reduce tool deflection in side milling.
® Very suitable for high speed cutting and dry cutting.

NaNe D | D=12 0~0.020
% l TIADN, D 12<D o~-o.oso| %

Side face

Step shoulder

Straight slot

~

HMX-6E-D6.0 6.0 6 18 60 6 [
HMX-6E-D8.0 8.0 8 20 60 6 [
HMX-6E-D10.0 10.0 10 30 75 6 [
HMX-6E-D12.0 12.0 12 32 75 6 [
HMX-6E-D16.0 16.0 16 40 100 6 [ J
HMX-6E-D20.0 20.0 20 45 100 6 [

B> Applicable workpiece material table OVery suitable OSuitable

@ Stock available O Make-to-order

Carbon Al | Pre-hardened steel. Hardened steel SieiinlEss Cr\?s(tj |r|0n, Copper | Aluminum | Titanium Heat
steel oy SiEE steel W RIET alloy alloy alloy MESTIE
~40HRC | ~50HRC | ~55HRC | ~68HRC cast iron alloy
O ©) ©) @)
Codm Graphics category and ide@ioﬁ Cutting pa@
B213 B214 B414

B333
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MILLING solid carbide End Mills

HMX series for machining high hardness steel -~~~

6-flute flattened end mills with straight :
shank and long cutting edge Sifwe  Sipshoser  Sicigioh

HMX-6EL

Corner protection

® HM-6E series with long cutting edge.

) fni REn

HMX-6EL-D6.0 6.0 6 24 75 6 [ J
HMX-6EL-D8.0 8.0 8 32 75 6 [
HMX-6EL-D10.0 10.0 10 40 100 6 [
HMX-6EL-D12.0 12.0 12 45 100 6 [
HMX-6EL-D16.0 16.0 16 64 150 6 [
HMX-6EL-D20.0 20.0 20 75 150 6 [

@ Stock available O Make-to-order
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SILIAS XINH

B> Applicable workpiece material table OVery suitable OSuitable

Carbon Al | Pre-hardened steel. Hardened steel SieiinlEss Cr\?s(tj |r|0n, Copper | Aluminum | Titanium Heat
steel oy SiEE steel W RIET alloy alloy alloy MESTIE
~40HRC | ~50HRC | ~55HRC | ~68HRC cast iron alloy
O ©) ©) @)
Codm Graphics category and ide@io_nv Cutting para{etersj
B213 B214 B415

B334



2-flute flattened end mills with straight "\

shank, long neck and short cutting edge Do fattened ot
\
HMX-2EP
- |
—— [ BN
T e,
® Suitable for narrow slot milling or milling of fine parts that could L
generate interference. betmm 1mmeD
7/35/\%} g %g&% D | 0~0015 J d}d QB’
Basic dimension(mm) Number of
Ordering number teeth Stock
D d H M di L z
HMX-2EP-D0.5-M04 0.5 4 0.7 4 0.45 50 2 )
HMX-2EP-D0.5-M06 0.5 4 0.7 6 0.45 50 2 ([ ]
HMX-2EP-D0.5-M08 0.5 4 0.7 8 0.45 50 2 ([ ]
HMX-2EP-D0.8-M04 0.8 4 1.2 4 0.75 50 2 ([ ]
HMX-2EP-D0.8-M06 0.8 4 1.2 6 0.75 50 2 [
HMX-2EP-D0.8-M08 0.8 4 12 8 0.75 50 2 [
HMX-2EP-D0.8-M10 0.8 4 1.2 10 0.75 50 2 [
HMX-2EP-D1.0-M04 10 4 15 4 0.95 50 2 ° 3 .,
HMX-2EP-D1.0-M06 1.0 4 15 6 0.95 50 2 ) % E
HMX-2EP-D1.0-M08 1.0 4 15 8 0.95 50 2 ° 25
HMX-2EP-D1.0-M10 1.0 4 1.5 10 0.95 50 2 o -2
HMX-2EP-D1.0-M12 1.0 4 15 12 0.95 50 2 ([ ] 3
HMX-2EP-D1.0-M14 1.0 4 15 14 0.95 50 2 [ E
HMX-2EP-D1.2-M06 1.2 4 18 6 115 50 2 [ E
HMX-2EP-D1.2-M08 1.2 4 1.8 8 1.15 50 2 )
HMX-2EP-D1.2-M10 1.2 4 1.8 10 1.15 50 2 )
HMX-2EP-D1.2-M12 1.2 4 1.8 12 1.15 50 2 )
HMX-2EP-D1.5-M06 1.5 4 2.3 6 1.45 50 2 ([ ]
HMX-2EP-D1.5-M08 15 4 2.3 8 1.45 50 2 [ ]
HMX-2EP-D1.5-M10 15 4 2.3 10 1.45 50 2 ([ ]
HMX-2EP-D1.5-M12 15 4 2.3 12 1.45 50 2 [
HMX-2EP-D1.5-M14 13 4 2.3 14 1.45 50 2 [
HMX-2EP-D2.0-M06 2.0 4 3.0 6 1.95 50 2 )
HMX-2EP-D2.0-M08 2.0 4 3.0 8 1.95 50 2 )
HMX-2EP-D2.0-M10 2.0 4 3.0 10 1.95 50 2 )
HMX-2EP-D2.0-M12 2.0 4 3.0 12 1.95 50 2 [ ]

@ Stock available O Make-to-order

B> Applicable workpiece material table OVery suitable OSuitable

Workpiece material

Carbon Al | Pre-hardened steel. Hardened steel SieiinlEss C'\?sélrlon, Copper | Aluminum | Titanium Heat
steel By sitE steel goay alloy alloy alloy e e
~40HRC | ~50HRC | ~55HRC | ~68HRC cast iron alloy
O (@) (@) O
Codm Graphics category and ide@h Cutting pa@
B213 B214 B416-B417

B335



2-flute flattened end mills with straight "\

shank, long neck and short cutting edge Deep fatered st
~
HMX-2EP
D —— S e
I
@ Suitable for narrow slot milling or milling of fine parts that could generate s
interference. betimm  1mm=D
4 o
y J % %g&% ID 0~-0.015 | q} 69
Basic dimension(mm) Number of
Ordering number teeth Stock
D d H M di L z
HMX-2EP-D2.0-M14 2.0 4 3.0 14 1.95 50 2 [
HMX-2EP-D2.0-M16 2.0 4 3.0 16 1.95 50 2 [
HMX-2EP-D2.5-M08 2.5 4 3.7 8 2.4 50 2 )
HMX-2EP-D2.5-M10 25 4 3.7 10 2.4 50 2 [ ]
HMX-2EP-D2.5-M12 25 4 3.7 12 2.4 50 2 [
HMX-2EP-D2.5-M14 25 4 &1/ 14 2.4 50 2 [ )
HMX-2EP-D2.5-M16 25 4 3.7 16 24 60 2 [
% HMX-2EP-D2.5-M18 25 4 3.7 18 24 60 2 [
Z HMX-2EP-D2.5-M20 25 4 3.7 20 24 60 2 [
- HMX-2EP-D3.0-M06 30 6 45 6 2.85 50 2 °
= HMX-2EP-D3.0-M08 3.0 6 45 8 2.85 50 2 )
S HMX-2EP-D3.0-M10 3.0 6 45 10 2.85 50 2 )
E- HMX-2EP-D3.0-M12 3.0 6 4.5 12 2.85 50 2 ([ ]
’ HMX-2EP-D3.0-M14 3.0 6 4.5 14 2.85 60 2 ([ ]
HMX-2EP-D3.0-M16 3.0 6 4.5 16 2.85 60 2 [
HMX-2EP-D3.0-M18 3.0 6 4.5 18 2.85 60 2 [ )
HMX-2EP-D3.0-M20 3.0 6 4.5 20 2.85 60 2 [
HMX-2EP-D4.0-M12 4.0 6 6.0 12 3.85 60 2 [
HMX-2EP-D4.0-M16 4.0 6 6.0 16 3.85 60 2 )
HMX-2EP-D4.0-M20 4.0 6 6.0 20 3.85 60 2 )
HMX-2EP-D4.0-M25 4.0 6 6.0 25 3.85 60 2 °
HMX-2EP-D5.0-M16 5.0 6 75 16 4.85 60 2 )
HMX-2EP-D5.0-M25 5.0 6 7.5 25 4.85 70 2 [

@ Stock available O Make-to-order

B> Applicable workpiece material table OVery suitable OSuitable

Workpiece material

Carbon Al | Pre-hardened steel. Hardened steel SieiinlEss C'\?sélrlon, Copper | Aluminum | Titanium Heat
steel By sitE steel goay alloy alloy alloy e e
~40HRC | ~50HRC | ~55HRC | ~68HRC cast iron alloy
(@) (@) (@) O
Codm Graphics category and idem Cutting pa@
B213 B214 B416-B417
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2-flute flattened end mills with straight

shank and tiny diameter Sdefce  Stephouder  Straght st
~
HMX-2ES
ﬂ—- off-— -+ BT
10° H
@ Tiny diameter end mills can fully display high speed and high precision \ L
performances of machining center, often used for machining of precision
components such as electronic part etc. betmm 1mmeb
(e}
T e @ D
Ordering number Sasic dmension(mm) Numberzof uesln Stock
D d H L
HMX-2ES-D0.3 0.3 4 0.6 50 2 [ ]
HMX-2ES-D0.4 0.4 4 0.8 50 2 [}
HMX-2ES-D0.5 0.5 4 1.0 50 2 [}
HMX-2ES-D0.6 0.6 4 1.2 50 2 [ ]
HMX-2ES-D0.7 0.7 4 1.4 50 2 [}
HMX-2ES-D0.8 0.8 4 1.6 50 2 [
HMX-2ES-D0.9 0.9 4 1.8 50 2 [ ]
HMX-2ES-D1.0 1.0 4 2.0 50 2 [}
HMX-2ES-D1.1 11 4 2.0 50 2 [}
HMX-2ES-D1.2 1.2 4 25 50 2 [ ]
HMX-2ES-D1.3 13 4 25 50 2 [}
HMX-2ES-D1.4 14 4 3.0 50 2 [
HMX-2ES-D1.5 15 4 3.0 50 2 [ ]
HMX-2ES-D1.6 1.6 4 3.5 50 2 [}
HMX-2ES-D1.7 1.7 4 3.5 50 2 [}
HMX-2ES-D1.8 1.8 4 4.0 50 2 [ ]
HMX-2ES-D1.9 1.9 4 4.0 50 2 [}
HMX-2ES-D2.0 2.0 4 4.0 50 2 [
HMX-2ES-D2.1 21 4 4.0 50 2 [ ]
HMX-2ES-D2.2 2.2 4 4.5 50 2 [}
HMX-2ES-D2.3 2.3 4 4.5 50 2 [}
HMX-2ES-D2.4 2.4 4 5.0 50 2 [ ]
HMX-2ES-D2.5 25 4 5.0 50 2 [}
HMX-2ES-D2.6 2.6 4 5.0 50 2 [
HMX-2ES-D2.7 2.7 4 55 50 2 [ J
HMX-2ES-D2.8 2.8 4 55 50 2 [}
HMX-2ES-D2.9 2.9 4 6.0 50 2 [}
HMX-2ES-D3.0 3.0 4 6.0 50 2 [ ]
@ Stock available O Make-to-order
B> Applicable workpiece material table OVery suitable OSuitable
Workpiece material
Carbon R Pre-hardened steel. Hardened steel Stainless C'\?gégll;f:, Copper | Aluminum | Titanium re:(segnt
steel ~40HRC | ~BOHRC | ~B5HRC | ~68HRC | S | castiron |  2l0Y alloy alloy alloy
O (@) @] O

codcey )

B213

Graphics category and ide@h

B214

Cutting pa@

B418
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HMX series



« B3 18

Profile Cavity Ball nose slot
~
HMX-2B
,,,,,,,,,,, e Picture 1
U] { 10"‘{\/i H B
L
———— ]
'U[ { ’’’’’’’’’’’’’ 4?* t-0 Picture 2
H
L
® For profile milling. @ Very suitable for high speed cutting and dry cutting.
| Bz 3@ 72 roa|
Basic dimension(mm) Number of
Ordering number teeth Geometry Stock
D R d H L z
HMX-2B-R0.5S 1.0 0.5 4 2 50 2 Picture 1 °
HMX-2B-R0.75S 15 0.75 4 3 50 2 Picture 1 )
HMX-2B-R1.0S 2.0 1.0 4 4 50 2 Picture 1 °
HMX-2B-R1.25S 2.5 1.25 4 5 50 2 Picture 1 °
HMX-2B-R1.5S 3.0 15 4 6 50 2 Picture 1 °
HMX-2B-R2.0S 4.0 2.0 4 8 50 2 Picture 2 °
o HMX-2B-R0.5 1.0 0.5 6 2 50 2 Picture 1 °
= HMX-2B-R0.75 15 0.75 6 3 50 2 Picture 1 °
= HMX-2B-R1.0 2.0 1.0 6 4 50 2 Picture 1 °
HMX-2B-R1.25 2.5 1.25 6 5 50 2 Picture 1 °
E HMX-2B-R1.5 3.0 15 6 6 50 2 Picture 1 [ J
: HMX-2B-R1.75 35 1.75 6 8 50 2 Picture 1 °
) HMX-2B-R2.0 4.0 2.0 6 8 50 2 Picture 1 °
HMX-2B-R2.5 5.0 25 6 10 50 2 Picture 1 )
HMX-2B-R2.75 5.5 2.75 6 12 50 2 Picture 1 °
HMX-2B-R3.0 6.0 3.0 6 12 50 2 Picture 2 ®
HMX-2B-R3.5 7.0 35 8 14 60 2 Picture 1 °
HMX-2B-R4.0 8.0 4.0 8 16 60 2 Picture 2 °
HMX-2B-R4.5 9.0 45 10 18 75 2 Picture 1 °
HMX-2B-R5.0 10.0 5.0 10 20 75 2 Picture 2 )
HMX-2B-R6.0 12.0 6.0 12 24 75 2 Picture 2 °
HMX-2B-R7.0 14.0 7.0 14 28 75 2 Picture 2 )
HMX-2B-R8.0 16.0 8.0 16 32 100 2 Picture 2 °
HMX-2B-R10.0 20.0 10.0 20 40 100 2 Picture 2 °
@ Stock available O Make-to-order
B> Applicable workpiece material table OVery suitable OSuitable
Workpiece material
Carbon R Pre-hardened steel. Hardened steel Stainless C'\?géijfg:, Copper | Aluminum | Titanium re:(segnt
steel ~40HRC | ~BOHRC | ~B5HRC | ~68HRC | S | castiron |  2l0Y alloy alloy alloy
O (@) © @)
Codm Graphics category and ide@h Cutting para{et;g
B213 B214 B419

B338



Profile Cavity Ball nose slot

A= N

HMX-2BL
R
N e s Y
- . LRl 100}( H
L
R
'U] { T T T T ?* _ EI Picture 2
H
L

®HM-2B series with long shank.

Nertel [Dzsmsm ) wm) @)

HMX-2BL-R1.0 2.0 1.0 6 4 75 2 Picture 1 °
HMX-2BL-R1.25 25 1.25 6 6 75 2 Picture 1 °

HMX-2BL-R1.5 3.0 15 6 6 75 2 Picture 1 °

HMX-2BL-R1.75 35 1.75 6 8 75 2 Picture 1 °

HMX-2BL-R2.0 4.0 2.0 6 8 75 2 Picture 1 °

HMX-2BL-R2.5 5.0 25 6 10 75 2 Picture 1 °

HMX-2BL-R2.75 55 2.75 6 12 75 2 Picture 1 ° | % ©
HMX-2BL-R3.0 6.0 3.0 6 12 75 2 Picture 2 ° IS E
HMX-2BL-R3.5 7.0 35 8 14 75 2 Picture 1 ° = 2
HMX-2BL-R4.0 8.0 4.0 8 16 100 2 Picture 2 ° &
HMX-2BL-R4.5 9.0 45 10 18 100 2 Picture 1 ° P
HMX-2BL-R5.0 10.0 5.0 10 20 100 2 Picture 2 ° g
HMX-2BL-R6.0 12.0 6.0 12 24 100 2 Picture 2 ° E
HMX-2BL-R7.0 14.0 7.0 14 28 100 2 Picture 2 °

HMX-2BL-R8.0 16.0 8.0 16 32 150 2 Picture 2 °

HMX-2BL-R10.0 20.0 10.0 20 40 150 2 Picture 2 °

@ Stock available O Make-to-order

B> Applicable workpiece material table OVery suitable OSuitable

Carbon Pre-hardened steel. Hardened steel Stainless Cast iron, Copper | Aluminum | Titanium Heat
sl Alloy steel i Nodular allo allo allo resistant
~40HRC | ~50HRC | ~55HRC | ~B8HRC cast iron y y Y alloy
O ©) ©) @)
Codm Graphics category and ide@m Cutting pa@
B419

B339



MILLING solid carbide End Mills

HMX series for machining high hardness steel -~~~

2-flute ball nose end mills with straight ‘ i n

shank, long neck and short cutting edge — —
x
HMX-2BFP .
'C’H’*’*’*’j’*fFf @Q Picture 1
0% | D LH]

M
e ——— L
R
S _ﬁg Picture 2
H
M

® Short cutting edge and high rigidity designed, applicable for heavy cutting. L

E‘ ik'ggu%& P 1ng<}32 g:g:gggi @ R+0.01 $

d1

HMX-2BFP-R0.5 1.0 0.5 1 0.95 25 6 75 2 Picture 1 [ ]
HMX-2BFP-R0.75 15 0.75 15 1.45 3 6 75 2 Picture 1 [ ]
HMX-2BFP-R1.0 2.0 1.0 2 1.95 4 6 75 2 Picture 1 [ ]
HMX-2BFP-R1.5 3.0 15 3 2.85 6 6 75 2 Picture 1 [ ]
HMX-2BFP-R2.0 4.0 2.0 4 3.85 8 6 75 2 Picture 1 [ ]

@ g HMX-2BFP-R2.5 5.0 2.5 5 4.85 10 6 75 2 Picture 1 [ ]
;' o HMX-2BFP-R3.0 6.0 3.0 6 5.8 12 6 75 2 Picture 2 [ ]
> Q HMX-2BFP-R4.0 8.0 4.0 8 7.8 16 8 100 2 Picture 2 [ ]
z HMX-2BFP-R5.0 10.0 5.0 10 9.6 20 10 100 2 Picture 2 [ ]

E HMX-2BFP-R6.0 12.0 6.0 12 115 24 12 100 2 Picture 2 [ ]
= HMX-2BFP-R8.0 16.0 8.0 16 155 32 16 150 2 Picture 2 [
g' HMX-2BFP-R10.0 20.0 10.0 20 19.5 40 20 150 2 Picture 2 [ ]

@ Stock available O Make-to-order

B> Applicable workpiece material table OVery suitable OSuitable

Carbon Al | Pre-hardened steel. Hardened steel SieiinlEss C’\?sé |r|on, Copper | Aluminum | Titanium Heat
steel oy SiEE steel W RIET alloy alloy alloy MESTIE
~40HRC | ~50HRC | ~55HRC | ~68HRC cast iron alloy
O ©) ©) @)
Codm Graphics category and ide@io_nv Cutting para{etersj
B213 B214 B419

B340



Cavity Ball nose slot

Picture 1

. ﬂ Picture 2

@ 4-flute ball nose end mill can operate with higher feed speed and machining H
efficiency, extending too life in machining high-hardness workpiece. L

NaNe D<12 0-0020 B A rioon %
TIADN 12<D o- oosoi ) J

HMX-4B-R1.5 3.0 15 6 6 50 4 Picture 1 °®
HMX-4B-R2.0 4.0 2.0 6 8 50 4 Picture 1 °

HMX-4B-R2.5 5.0 25 6 10 50 4 Picture 1 °

HMX-4B-R3.0 6.0 3.0 6 12 50 4 Picture 2 °

HMX-4B-R4.0 8.0 4.0 8 16 60 4 Picture 2 °

HMX-4B-R5.0 10.0 5.0 10 20 75 4 Picture 2 °

HMX-4B-R6.0 12.0 6.0 12 24 75 4 Picture 2 ° % @
HMX-4B-R7.0 14.0 7.0 14 28 75 4 Picture 2 ° S E
HMX-4B-R8.0 16.0 8.0 16 32 100 4 Picture 2 ° = 2
HMX-4B-R9.0 18.0 9.0 18 36 100 4 Picture 2 ° &
HMX-4B-R10.0 20.0 10.0 20 40 100 4 Picture 2 °

@ Stock available O Make-to-order

wv
2
=
%
2
=
=
=S

B> Applicable workpiece material table OVery suitable OSuitable

Carbon Al | Pre-hardened steel. Hardened steel SieiinlEss C’\?sé |r|on, Copper | Aluminum | Titanium Heat
steel oy SiEE steel W RIET alloy alloy alloy MESTIE
~40HRC | ~50HRC | ~55HRC | ~68HRC cast iron alloy
O ©) ©) @)
Codm Graphics category and ide@m Cutting pa@
B420

B341



MILLING solid carbide End Mills

HMX series for machining high hardness steel -~~~

4-lute ball nose end mills with <7 K3 IS

straight and long shank Profe Costy  Bollnosesit
~
HMX-4BL R
- [ - N Picture 1
7=
—_— T 1
R

UI ‘| - - - 7§7 - [a] Picture 2

® HM-4B series with long shank. H

NaMN <
Tangy D)aEim T e @R

HMX-4BL-R1.5 3.0 15 6 6 75 4 Picture 1 o
HMX-4BL-R2.0 4.0 2.0 6 8 75 4 Picture 1 O

HMX-4BL-R2.5 5.0 25 6 10 75 4 Picture 1 O

HMX-4BL-R3.0 6.0 3.0 6 12 75 4 Picture 2 O

HMX-4BL-R4.0 8.0 4.0 8 16 100 4 Picture 2 e

HMX-4BL-R5.0 10.0 5.0 10 20 100 4 Picture 2 O

o g 5 HMX-4BL-R6.0 12.0 6.0 12 24 100 4 Picture 2 O
= ;, HMX-4BL-R7.0 14.0 7.0 14 28 100 4 Picture 2 o
A HMX-4BL-R8.0 16.0 8.0 16 32 150 4 Picture 2 O
D HMX-4BL-R9.0 18.0 9.0 18 36 150 4 Picture 2 O
HMX-4BL-R10.0 20.0 10.0 20 40 150 4 Picture 2 e

@ Stock available O Make-to-order

=
=
=<
©
[}
=,
(g3
@

B> Applicable workpiece material table OVery suitable OSuitable

Carbon Pre-hardened steel. Hardened steel Stainless Cast iron, Copper | Aluminum | Titanium Heat
sl Alloy steel i Nodular allo allo allo resistant
~40HRC | ~50HRC | ~55HRC | ~B8HRC cast iron y y Y alloy
O ©) ©) @)
Codm Graphics category and ide@io_nv Cutting para{etersj
B213 B214 B420

B342



Profile Cavity Ball nose slot

—_——— ]
S/

@ Tiny diameter end mills can fully display high speed and high precision
performances of machining center, often used for machining of precision
components such as electronic part etc..

% NaNe ) R+0.005 R<0.5 ﬁ
D | 0~-0.015 R 5
¥y | Iramxm ,I]_ R=00L R 0-5‘ /)

[

HMX-2BS-R0.15 0.30 0.15 4 05 50 2 °

HMX-2BS-R0.20 0.40 0.20 4 0.6 50 2 °

HMX-2BS-R0.25 0.50 0.25 4 08 50 2 °

HMX-2BS-R0.30 0.60 0.30 4 0.9 50 2 °

HMX-2BS-R0.35 0.70 0.35 4 1.0 50 2 °

HMX-2BS-R0.40 0.80 0.40 4 12 50 2 °

HMX-2BS-R0.45 0.90 0.45 4 13 50 2 ° s
HMX-2BS-R0.50 1.00 0.50 4 15 50 2 ° g é
HMX-2BS-R0.60 1.20 0.60 4 18 50 2 ° ==
HMX-2BS-R0.70 1.40 0.70 4 2.0 50 2 ° 3
HMX-2BS-R0.75 1.50 0.75 4 23 50 2 ° g
HMX-2BS-R0.80 1.60 0.80 4 25 50 2 ° g
HMX-2BS-R0.90 1.80 0.90 4 2.7 50 2 ° g
HMX-2BS-R1.00 2.00 1.00 4 3.0 50 2 °

HMX-2BS-R1.25 2.50 1.25 4 3.7 50 2 °

HMX-2BS-R1.50 3.00 1.50 4 45 50 % °

@ Stock available O Make-to-order

B> Applicable workpiece material table OVery suitable OSuitable

Carbon Al | Pre-hardened steel. Hardened steel SieiinlEss C’\?sé |r|on, Copper | Aluminum | Titanium Heat
steel oy SiEE steel W RIET alloy alloy alloy MESTIE
~40HRC | ~50HRC | ~55HRC | ~68HRC cast iron alloy
O ©) ©) @)
Codm Graphics category and ide@m Cutting pa@
B213 B214 B421

B343



2-flute ball nose end mills with straight

Deep ball nose slot

shank, long neck and short cutting edge
Lnay s I
H

MX-2BP i )
: VB
10° H
v i
® Applicable for machining narrow slot and free-form surface. L
s & g NaNe . @ R+0.005 R<0.5 @
E—%ij 5| TIADN ID U 0015' R:00L R=0S )
Basic dimension(mm) Number of
Ordering number teeth Stock
D R H di M d L z
HMX-2BP-R0.25-M04 0.5 0.25 0.7 0.45 4 4 50 2 [ ]
HMX-2BP-R0.25-M06 0.5 0.25 0.7 0.45 6 4 50 2 [}
HMX-2BP-R0.3-M04 0.6 0.3 0.9 0.55 4 4 50 2 [ ]
HMX-2BP-R0.3-M06 0.6 0.3 0.9 0.55 6 4 50 2 [ ]
HMX-2BP-R0.3-M08 0.6 0.3 0.9 0.55 8 4 50 2 [ ]
HMX-2BP-R0.4-M04 0.8 0.4 12 0.75 4 4 50 2 [}
HMX-2BP-R0.4-M06 0.8 0.4 12 0.75 6 4 50 2 [}
HMX-2BP-R0.4-M08 0.8 0.4 1.2 0.75 8 4 50 2 [}
HMX-2BP-R0.4-M10 0.8 0.4 1.2 0.75 10 4 50 2 [ ]
HMX-2BP-R0.5-M04 1.0 0.5 15 0.95 4 4 50 2 [ ]
% HMX-2BP-R0.5-M06 1.0 0.5 15 0.95 6 4 50 2 [ ]
3 HMX-2BP-R0.5-M08 1.0 0.5 15 0.95 8 4 50 2 [ ]
@ HMX-2BP-R0.5-M10 1.0 0.5 15 0.95 10 4 50 2 [ ]
HMX-2BP-R0.5-M12 1.0 0.5 15 0.95 12 4 50 2 [}
E HMX-2BP-R0.6-M06 1.2 0.6 1.8 1.15 6 4 50 2 [ ]
: HMX-2BP-R0.6-M08 1.2 0.6 1.8 1.15 8 4 50 2 [ ]
E' HMX-2BP-R0.6-M12 1.2 0.6 18 1.15 12 4 50 2 [ ]
HMX-2BP-R0.6-M16 1.2 0.6 18 1.15 16 4 50 2 [ ]
HMX-2BP-R0.75-M08 15 0.75 23 1.45 8 4 50 2 [ ]
HMX-2BP-R0.75-M12 15 0.75 23 1.45 12 4 50 2 [ ]
HMX-2BP-R0.75-M16 15 0.75 2.3 1.45 16 4 50 2 [ ]
HMX-2BP-R1.0-M06 2.0 1.0 3.0 1.95 6 4 50 2 [}
HMX-2BP-R1.0-M08 2.0 1.0 3.0 1.95 8 4 50 2 [ ]
HMX-2BP-R1.0-M10 2.0 1.0 3.0 1.95 10 4 50 2 [ ]
HMX-2BP-R1.0-M12 2.0 1.0 3.0 1.95 12 4 50 2 [ ]
HMX-2BP-R1.0-M16 2.0 1.0 3.0 1.95 16 4 50 2 [}
HMX-2BP-R1.0-M20 2.0 1.0 3.0 1.95 20 4 50 2 [}
HMX-2BP-R1.25-M08 2.5 1.25 3.7 2.4 8 4 50 2 [}
HMX-2BP-R1.25-M12 2.5 1.25 3.7 2.4 12 4 50 2 [ ]
HMX-2BP-R1.25-M16 25 1.25 3.7 2.4 16 4 60 2 [ ]
HMX-2BP-R1.25-M20 25 1.25 3.7 2.4 20 4 60 2 [ ]
@ Stock available O Make-to-order
B> Applicable workpiece material table OVery suitable OSuitable
Workpiece material
Cgtreb :I i Alloy steel Pre-hardened steel. Hardened steel Stgigleﬁss C'\?gé Lrlt;r: Cgﬁgfr Am;.ﬁg;/um Tit;m,i;m re:(segnt
~40HRC | ~50HRC | ~55HRC | ~68HRC cast iron alloy
©) (@) (@) O
Codm Graphics category and idem Cutting pa@
B213 B214 B422-B423

B 344



2-flute ball nose end mills with straight l‘]

shank, long neck and short cutting edge Desp ol oo

= N
HMX-2BP

——
o= H
® Applicable for machining narrow slot and free-form surface

NaNe
man| o) WD) of)

[
]
|
L
|
"
b

HMX-2BP-R1.5-M08 3.0 15 4.5 2.85 8 6 50 2 [ ]
HMX-2BP-R1.5-M10 3.0 15 4.5 2.85 10 6 50 2 [ ]
HMX-2BP-R1.5-M12 3.0 15 4.5 2.85 12 6 50 2 [ ]
HMX-2BP-R1.5-M16 3.0 L5 4.5 2.85 16 6 60 2 [ ]
HMX-2BP-R1.5-M20 3.0 1.5 4.5 2.85 20 6 60 2 [ ]
HMX-2BP-R2.0-M10 4.0 2.0 6.0 3.85 10 6 60 2 [ ]
HMX-2BP-R2.0-M16 4.0 2.0 6.0 3.85 16 6 60 2 [ ]
HMX-2BP-R2.0-M20 4.0 2.0 6.0 3.85 20 6 60 2 [ ]
HMX-2BP-R2.0-M25 4.0 2.0 6.0 3.85 25 6 60 2 [ ]
HMX-2BP-R2.5-M16 5.0 245 {785 4.85 16 6 60 2 [ ]
HMX-2BP-R2.5-M25 5.0 25 7.5 4.85 25 6 70 2 [ ]
@ Stock available O Make-to-order
(I'ool type: HM-2BP-R0.3-M08 Endmill  HM-2BP-R0.3-M08 Simg'j‘r;g;‘;g/“'gt o

Dimensions: R0.3mm

Workpiece material: S136(52HRC) Ehninelme S00mR L8Ol
Rotating speed: 30000r/min Abrallsion 0.025mm 0.048mm

value

Feed speed: 200mm/min

Axial cutting depth: ap=0.02mm
Radial cutting depth: ae=0.04mm
Cutting style: contour machining (mould of car light)
Cooling system: air blow

Machine tool: MIKRON HSM 800

=1

B> Applicable workpiece material table OVery suitable OSuitable

Carbon Al | Pre-hardened steel. Hardened steel SieiinlEss C’\?sé |r|on, Copper | Aluminum | Titanium Heat
steel oy SiEE steel W RIET alloy alloy alloy MESTIE
~40HRC | ~50HRC | ~55HRC | ~68HRC cast iron alloy
O ©) ©) @)
Codm Graphics category and ide@m Cutting pa@
B213 B214 B422-B423

B345
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HMX series



L 2 U

Radius shoulder Profile Radius corner slot
o )
HMX-4R
-OD Picture 1
'c]: Picture 2
® Wide applications, applicable for several machining conditions.
=) Qs D= @

HMX-4R-D3.0R0.2 3.0 0.2 4 8 50 4 Picture 1 ()
HMX-4R-D4.0R0.3 4.0 0.3 4 10 50 4 Picture 2 ®
HMX-4R-D4.0R0.5 4.0 0.5 4 10 50 4 Picture 2 ®
HMX-4R-D5.0R0.5 5.0 0.5 6 13 50 4 Picture 1 [
HMX-4R-D5.0R1.0 5.0 1.0 6 13 50 4 Picture 1 [
HMX-4R-D6.0R0.5 6.0 0.5 6 16 50 4 Picture 2 ()
HMX-4R-D6.0R1.0 6.0 1.0 6 16 50 4 Picture 2 ()
0 S 3 HMX-4R-D8.0R0.5 8.0 0.5 8 20 60 4 Picture 2 °
g ;‘: HMX-4R-D8.0R1.0 8.0 1.0 8 20 60 4 Picture 2 ®
= ; HMX-4R-D10.0R0.5 10.0 0.5 10 25 75 4 Picture 2 )
D) HMX-4R-D10.0R1.0 10.0 1.0 10 25 75 4 Picture 2 )
- HMX-4R-D10.0R2.0 10.0 2.0 10 25 75 4 Picture 2 )
% HMX-4R-D10.0R3.0 10.0 3.0 10 25 75 4 Picture 2 )
% HMX-4R-D12.0R0.5 12.0 0.5 12 30 75 4 Picture 2 ()
’ HMX-4R-D12.0R1.0 12.0 1.0 12 30 75 4 Picture 2 [ )
HMX-4R-D12.0R2.0 12.0 2.0 12 30 75 4 Picture 2 )
HMX-4R-D12.0R3.0 12.0 3.0 12 30 75 4 Picture 2 )

@ Stock available O Make-to-order

B> Applicable workpiece material table OVery suitable OSuitable

Carbon Pre-hardened steel. Hardened steel Stainless Cast iron, Copper | Aluminum | Titanium Heat
sl Alloy steel i Nodular allo allo allo resistant
~40HRC | ~50HRC | ~55HRC | ~B8HRC cast iron y y Y alloy
O ©) ©) @)
Codm Graphics category and ide@io_nv Cutting para{etersj
B213 B214 B424

B346



4-flute R end mills with straight

shank and short cutting edge

HMX-4RF

Radius shoulder Profile Radius corner slot

® High-rigidity short edge design, for cutting with high feed rate at high speed.

NaNe D %
D | 0~-0.020
| TIADXN J j
Basic dimension(mm) Number of
Ordering number teeth Stock
D R d H L z
HMX-4RF-D6.0R0.5 6.0 0.5 6 6 50 4 [
HMX-4RF-D6.0R1.0 6.0 1.0 6 6 50 4 ()
HMX-4RF-D8.0R0.5 8.0 0.5 8 8 60 4 [ J
HMX-4RF-D8.0R1.0 8.0 1.0 8 8 60 4 [ J
HMX-4RF-10.0R0.5 10.0 0.5 10 10 75 4 [ J
HMX-4RF-D10.0R1.0 10.0 1.0 10 10 75 4 [ J
HMX-4RF-D10.0R2.0 10.0 2.0 10 10 75 4 [ J 0
HMX-4RF-D12.0R0.5 12.0 0.5 12 12 75 4 ° E
HMX-4RF-D12.0R1.0 12.0 1.0 12 12 75 4 [ E
HMX-4RF-D12.0R2.0 12.0 2.0 12 12 75 4 [ ]
@ Stock available O Make-to-order ]
E
= =
=
==}
B> Applicable workpiece material table OVery suitable OSuitable
Workpiece material
Carbon Al | Pre-hardened steel. Hardened steel SieiinlEss C'\?séirlon, Copper | Aluminum | Titanium Heat
steel By sitE steel W RIET alloy alloy alloy e e
~40HRC | ~50HRC | ~55HRC | ~68HRC cast iron alloy
O (©) (@)} @)

codcey )

B213

Graphics category and ide@h

B214

Cutting pam{eﬂe;g
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MILLING solid carbide End Mills

HMX series for machining high hardness steel -~~~

4-flute R end mills with straight shank, b y iLs

Iong neCk and Short cuttlng edge Radius shoulder Profile Radius corner slot
N
HMX-4RP

— =

® Long shank and short cutting edge designed for deep cavity milling.

M@N@ D<12 0~-0.020 %
TﬁAﬂXN 12<D 0~0030i

d1

HMX-4RP-D6.0R0.5 6.0 0.5 6 5.8 6 18 75 4 [ J
HMX-4RP-D6.0R1.0 6.0 1.0 6 5.8 6 18 75 4 [ ]
HMX-4RP-D8.0R0.5 8.0 0.5 8 7.8 8 24 100 4 [ ]
HMX-4RP-D8.0R1.0 8.0 1.0 8 7.8 8 24 100 4 [
HMX-4RP-10.0R0.5 10.0 0.5 10 9.6 10 30 100 4 [ J
HMX-4RP-10.0R1.0 10.0 1.0 10 9.6 10 30 100 4 [ ]
o g HMX-4RP-10.0R2.0 10.0 2.0 10 9.6 10 30 100 4 [ ]
;‘ 2 HMX-4RP-12.0R0.5 12.0 0.5 12 165 12 36 100 4 [
o Q HMX-4RP-12.0R1.0 12.0 1.0 12 115 12 36 100 4 [ J
S HMX-4RP-12.0R2.0 12.0 2.0 12 115 12 36 100 4 [ ]
E HMX-4RP-D16.0R1.0 16.0 1.0 16 155 16 40 150 4 [
; HMX-4RP-D16.0R2.0 16.0 2.0 16 155 16 40 150 4 [ ]
3

@ Stock available O Make-to-order

B> Applicable workpiece material table OVery suitable OSuitable

Carbon Al | Pre-hardened steel. Hardened steel SieiinlEss C’\?sé |r|on, Copper | Aluminum | Titanium Heat
steel oy SiEE steel W RIET alloy alloy alloy MESTIE
~40HRC | ~50HRC | ~55HRC | ~68HRC cast iron alloy
O ©) ©) @)
Codm Graphics category and ide@io_nv Cutting para{etersj
B213 B214 B424

B348



seriesfendimillsjfordAl
Imachining,

[} Chip pocket with unique
exerts excellent performa
even in slot and cavity
machining.

[} Sharp cutting edge and large
helical angle design effectively
prevent built-up edge.

Anti-vibration design of
_p‘r whole edge can suppress the
' chattering during machining
and improve surface qualit

Tool type: AL-3E-D6.0

Dimensions: @6.0mm

Workpiece material: LC4

Rotating speed: 13000r/min (250m/min)
Feed speed: 1950mm/min (0.15mm/r)
Axial cutting depth: ap=9.0mm

Radial cutting depth: ae=1.0mm

Cutting style: Complicated cavity machining
Cooling system: air blow

Machine tool: MIKRON UCP 1000

-i.l .'r:lr"tl

il

"1—‘F

Even the complicated machining of thin-
wall cavity parts can be achieved easily.




ngh efficiency rough machining of Al alloy

\ Cd‘rrugated edge'endmill:

=S\

Excellent tool surface quality aqu‘good
chips evacuation|/improve the cutting Ir
conditions/and greatly,extend;tool life! t

Unique design of corrugated edge
reduces cutting forces during cutting
and|improves tool rigidity.

(O cutting force and chips during high-efficiency =
roughing of AL-3W-D10.0

Tool type: AL-3W-D10.0
Diameter: @10.0mm

Workpiece material: LC4
Cutting speed: 250m/min

Feed rate: 9550mm/min DynoWare by Kistler

400
Amount of feed per tooth: fz=0.12mm/z i zzz
i i . - 100 e
Axial cutting depth: ap=15mm AL-3W-D10.0 i . ’ e
Radial cutting depth: ae=2.5mm i oy A -100
Cutting style: Linear side milling g F 300 | Sy,
T "E ~4005 T 7 5 3

(down milling) ¥ Time (5)

Mechanical Units

Cooling system: air blow
Machine tool: MIKRON UCP1000

DynoWare by Kistler

— Fy (M.U)

General
end mills i n .

— Fx(M.U)

Fz (M.U)

n
=

]

-

Mechanical Units
§ g 8 8 8

Time (s)

Chips shape Cutting force

B350



Solid Carbide End Mills MILLING

-------------------------------------------------------------- AL series for machining aluminum

2-flute flattened end mills with straight shank -4 -

~

AL-2E

kel ; A\ [a]
10° H
— ]
® Good chip removal performance, high machining efficiency.

D D<12 0~-0.020 L
12<D 0~-0.030
— = L

Picture 1

[a) Picture 2

AL-2E-D1.0 1.0 4 3 50 2 Picture 1 °

AL-2E-D1.5 1.5 4 4 50 2 Picture 1 [ ]

AL-2E-D2.0 2.0 4 6 50 2 Picture 1 [ ]

AL-2E-D2.5 2.5 4 7 50 2 Picture 1 )

AL-2E-D3.0 3.0 6 9 50 2 Picture 1 )

AL-2E-D4.0 4.0 6 12 50 2 Picture 1 )

AL-2E-D5.0 5.0 6 15 50 2 Picture 1 ° o
AL-2E-D6.0 6.0 6 18 60 2 Picture 2 ° % =
AL-2E-D8.0 8.0 8 20 60 2 Picture 2 ° =3
AL-2E-D10.0 10.0 10 30 75 2 Picture 2 ° 3°
AL-2E-D12.0 12.0 12 32 75 2 Picture 2 [ ] 2
AL-2E-D16.0 16.0 16 45 100 2 Picture 2 ) g
AL-2E-D20.0 20.0 20 45 100 2 Picture 2 ) =

@ Stock available O Make-to-order

B> Applicable workpiece material table OVery suitable OSuitable

Carbon Al | Pre-hardened steel. Hardened steel SieiinlEss C’\?S(tj |r|0n, Copper | Aluminum | Titanium Heat
steel oy SiEE steel W RIET alloy alloy alloy MESTIE
~40HRC | ~50HRC | ~55HRC | ~68HRC cast iron alloy
(©)
Codm Graphics category and ide@ioﬁ Cutting pa@
B213 B214 B425
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MILLING solid carbide End Mills

AL series for machining aluminum ----------------ooooooeo e

2-flute flattened end mills with straight |
shank and long cutting edge Scefwe  Slopshouder  Sraghtser

~
AL-2EL

e

s e 10° H

Picture 1

® AL-2E series with long cutting edge. Picture 2

% I = ] D<12 0--0.020 ' 65
12<D 0~-0.030
— = J

AL-2EL-D3.0 3.0 6 12 60 2 Picture 1 )
AL-2EL-D4.0 4.0 6 16 60 2 Picture 1 )
AL-2EL-D5.0 5.0 6 20 60 2 Picture 1 )
AL-2EL-D6.0 6.0 6 25 75 2 Picture 2 )
AL-2EL-D8.0 8.0 8 32 75 2 Picture 2 )
. 2 AL-2EL-D10.0 10.0 10 45 100 2 Picture 2 [ ]
= § AL-2EL-D12.0 12.0 12 45 100 2 Picture 2 ®
2 S AL-2EL-D16.0 16.0 16 65 150 2 Picture 2 )
2 AL-2EL-D20.0 20.0 20 75 150 2 Picture 2 )

@ Stock available O Make-to-order
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B> Applicable workpiece material table OVery suitable OSuitable

Carbon Al | Pre-hardened steel. Hardened steel SieiinlEss C’\?S(tj |r|0n, Copper | Aluminum | Titanium Heat
steel oy SiEE steel W RIET alloy alloy alloy MESTIE
~40HRC | ~50HRC | ~55HRC | ~68HRC cast iron alloy
(©)
Codm Graphics category and ide@io_nv Cutting para{etersj
B213 B214 B425

B352



Side face Stepshoulder ~ Straight slot
~
AL-3E
I==;‘_ E Picture 1
10°C H
L
k =
. . } . . i . 'U] ’{ ’*’*’*’*%a Picture 2
® Ol_Jt_standlng gu_ttlng performance with no chattering, achieving high- H —
precision machining. L
NPt &R
——0 =2
AL-3E-D1.0 1.0 4 3 50 3 Picture 1 °
AL-3E-D1.5 15 4 4 50 3 Picture 1 [}
AL-3E-D2.0 2.0 4 6 50 3 Picture 1 [}
AL-3E-D2.5 25 4 7 50 3 Picture 1 )
AL-3E-D3.0 3.0 6 9 50 3 Picture 1 )
AL-3E-D4.0 4.0 6 12 50 3 Picture 1 )
AL-3E-D5.0 5.0 6 15 50 3 Picture 1 ) .
AL-3E-D6.0 6.0 6 18 60 3 Picture 2 ° % =
AL-3E-D8.0 8.0 8 20 60 3 Picture 2 ) =32
AL-3E-D10.0 10.0 10 30 75 3 Picture 2 ° 3°
AL-3E-D12.0 12.0 12 32 75 3 Picture 2 ) 2
AL-3E-D16.0 16.0 16 45 100 3 Picture 2 ° g
AL-3E-D20.0 20.0 20 45 100 3 Picture 2 ° =

B> Applicable workpiece material table OVery suitable OSuitable

@ Stock available O

Make-to-order

Carbon Al | Pre-hardened steel. Hardened steel SieiinlEss C’\?S(tj |r|0n, Copper | Aluminum | Titanium Heat
steel oy SiEE steel W RIET alloy alloy alloy MESTIE
~40HRC | ~50HRC | ~55HRC | ~68HRC cast iron alloy
(©)
Codm Graphics category and ide@ioﬁ Cutting pa@
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3-flute flattened end mills with straight
shank and long cutting edge Stee  Sipsiodder  Siaghiser

~

B E— e T
H

07

o e ™

Z{ Picture 2

® AL-3E series with long cutting edge.

% D | P=12 0~-0.020 %
I 12<D o~-o.osoi
—_—— )

AL-3EL-D3.0 3.0 6 12 60 3 Picture 1 °
AL-3EL-D4.0 4.0 6 16 60 S Picture 1 [ ]
AL-3EL-D5.0 5.0 6 20 60 3 Picture 1 [ J
AL-3EL-D6.0 6.0 6 25 75 3 Picture 2 °
AL-3EL-D8.0 8.0 8 32 75 3 Picture 2 °
L g AL-3EL-D10.0 10.0 10 45 100 3 Picture 2 °
2o AL-3EL-D12.0 12.0 12 45 100 3 Picture 2 °
38 AL-3EL-D16.0 16.0 16 65 150 3 Picture 2 °
"5 AL-3EL-D20.0 20.0 20 75 150 3 Picture 2 °

@ Stock available O Make-to-order
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B> Applicable workpiece material table OVery suitable OSuitable

Carbon Al | Pre-hardened steel. Hardened steel SieiinlEss C’\?S(tj |r|0n, Copper | Aluminum | Titanium Heat
steel oy SiEE steel W RIET alloy alloy alloy MESTIE
~40HRC | ~50HRC | ~55HRC | ~68HRC cast iron alloy
(©)
Codm Graphics category and ide@io_nv Cutting para{etersj
B213 B214 B426
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Solid Carbide End Mills MILLING

-------------------------------------------------------------- AL series for machining aluminum

2-flute ball nose end mills with straight shank éﬂy Conty M
~

R
.U[ { 7,7,7,7,7,{71 EI Picture 1
d 10°7 H
L
R
"’I Z(:\ O}  Picture 2
® For profile milling of Al alloy. H
L
% D|o-0020 R/ Rzoot @
E- TS E Y
AL-2B-R1.0 2.0 1.0 6 4 60 2 Picture 1 [ ]
AL-2B-R1.5 3.0 15 6 6 60 2 Picture 1 [}
AL-2B-R2.0 4.0 2.0 6 8 60 2 Picture 1 [ ]
AL-2B-R2.5 5.0 25 6 10 60 2 Picture 1 [ ]
AL-2B-R3.0 6.0 3.0 6 12 60 2 Picture 2 [ ]
AL-2B-R4.0 8.0 4.0 8 16 75 2 Picture 2 [ ]
AL-2B-R5.0 10.0 5.0 10 20 75 2 Picture 2 [ ]
AL-2B-R6.0 12.0 6.0 12 24 75 2 Picture 2 [ ]

@ Stock available O Make-to-order

end mills
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AL series

B> Applicable workpiece material table OVery suitable OSuitable

Carbon Al | Pre-hardened steel. Hardened steel SieiinlEss Cr\?s(tj |r|0n, Copper | Aluminum | Titanium Heat
steel oy SiEE steel W RIET alloy alloy alloy MESTIE
~40HRC | ~50HRC | ~55HRC | ~68HRC cast iron alloy
(©)
Codm Graphics category and ide@ioﬁ Cutting pa@
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73
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3-flute flattened end mills with straight

shank and co rrugated edges Sdeface  Stepshouder  Straightsiot
,,,,,,,,,,,, 0
L H
® For rough machining of Al alloy.
% ]D ] D<6 0-00s0  5<D<10 00058 I Q@
1 10<D<18 0~-0.07 18<D 0~-0.084

- = =
AL-3W-D6.0 6.0 6 16 50 3 [ ]
AL-3W-D8.0 8.0 8 20 60 3 [ ]
AL-3W-D10.0 10.0 10 25 75 3 [ ]
AL-3W-D12.0 12.0 12 30 75 8 [}
AL-3W-D16.0 16.0 16 45 100 3 °
AL-3W-D20.0 20.0 20 45 100 3 °

B> Applicable workpiece material table OVery suitable OSuitable

@ Stock available O Make-to-order

Carbon Al | Pre-hardened steel. Hardened steel SieiinlEss C’\?sé |r|0n, Copper | Aluminum | Titanium Heat
steel oy SiEE steel W RIET alloy alloy alloy MESTIE
~40HRC | ~50HRC | ~55HRC | ~68HRC cast iron alloy
(©)
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series end mills for machining of haras
to-cut materials such as stainlgss
steel, heat-resistant alloy, etc.

@® Large helical and rake angle, sharp cutting edge, unique edge
geometry can retrain cutting-heat’s influence on tool nose,
and greatly improve wear resistance and heat resistance.

@® The coating with good heat resistance can achieve
stable machining even at high temperature.

@® Very suitable for machining of hard-to-
cut materials such as stainless steel,
Ni substrate high temperature alloy,
etc.

Tool type: SM-3E-D6.0
Dimensions: @6mm
Workpiece material: 1Cr18Ni9Ti

Rotating speed: 3700r/min (70m/min)

Feed speed  555mm/min(0.15mm/r) omm
Axial cutting depth: ap=9mm

Radial cutting depth: ae=0.6mm

Cutting style: side milling ( down milling)

Cooling system: oil water emulsion

0.6mm
Machine tool: MIKRON UCP 1000
End mills SM-3E-D6.0 Similar product of company A
Cutting length 100m 100m

Abrasion of

. Even abrasion on cutting edge, value is 0.08 mm Cutting edge is flaked fully, value is 0.135mm
peripheral edge

=

Abrasion condition
of peripheral edge

B357



Side face Step shoulder Straight slot

~

° { 0 Picture 1
== L
. . . | Ja) Picture 2
® Large helical angle, for machining of hard-to-cut materials such as © W icture
Austenite stainless steel, heat-resistant alloy, etc. H
% lAHFﬁM ID I D<12 0~-0.020 % L
1 12<D 0~-0.030
——— - & _‘ >

SM-3E-D3.0 3.0 6 8 50 3 Picture 1 O

SM-3E-D4.0 4.0 6 11 50 3 Picture 1 O

SM-3E-D5.0 5.0 6 13 50 3 Picture 1 @]

SM-3E-D6.0 6.0 6 16 50 3 Picture 2 @)

SM-3E-D7.0 7.0 8 20 60 3 Picture 1 O

SM-3E-D8.0 8.0 8 20 60 3 Picture 2 @)

g g SM-3E-D9.0 9.0 10 22 75 3 Picture 1 O
SEo SM-3E-D10.0 10.0 10 25 75 3 Picture 2 O
& ; SM-3E-D11.0 11.0 12 26 75 3 Picture 1 @)
= SM-3E-D12.0 12.0 12 30 75 3 Picture 2 O

2 SM-3E-D16.0 16.0 16 45 100 3 Picture 2 o
g- SM-3E-D20.0 20.0 20 45 100 3 Picture 2 O

@ Stock available O Make-to-order

B> Applicable workpiece material table OVery suitable OSuitable

Carbon " | Pre-hardened steel. Hardened steel Stainless CNasé1 |r|0n, Copper | Aluminum | Titanium Heat
steel By sieE steel WERIEY alloy alloy alloy ESEENN
~40HRC | ~50HRC | ~55HRC | ~68HRC cast iron alloy
©) ©) (©)
Codm Graphics category and ide@io_nv Cutting para{etersj
B213 B214 B429
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Solid Carbide End Mills MILLING

------------------------------------------------- SM series for machining materials hard to cut

L & L

Radius shoulder Profile Radius corner slot

4-flute R end mills with straight shank

SM-4R

S— ] i

H

® | arge helical angle and strong nose, for machining of hard-to-cut L

materials such as austenitic stainless steel, heat-resistant alloy, etc.

o) Barmn Tonnism <

—— - = =
SM-4R-D6.0R0.5 6.0 0.5 6 16 50 4 @)
SM-4R-D6.0R1.0 6.0 1.0 6 16 50 4 @)
SM-4R-D8.0R0.5 8.0 0.5 8 20 60 4 O
SM-4R-D8.0R1.0 8.0 1.0 8 20 60 4 O
SM-4R-D10.0R0.5 10.0 0.5 10 25 75 4 O
SM-4R-D10.0R1.0 10.0 1.0 10 25 75 4 @)
SM-4R-D12.0R0.5 12.0 0.5 12 30 75 4 O
SM-4R-D12.0R1.0 12.0 1.0 12 30 75 4 O

@ Stock available O Make-to-order

end mills
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(2]

SM series

P> Applicable workpiece material table OVery suitable OSuitable

Carbon " ! Pre-hardened steel. Hardened steel Stainless CNasé1 |r|0n, Copper | Aluminum | Titanium Heat
steel By sieE steel WERIEY alloy alloy alloy ESEENN
~40HRC | ~50HRC | ~55HRC | ~68HRC cast iron alloy
©) ©) (©)
Codm Graphics category and ide@ioﬁ Cutting pa@
B213 B214 B430
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MILLING solid carbide End Mills

Cutting parameters for UM seriesend mills -~

UM-4E % UM-4EL (general cutting)

1.The above table shows the standard value of side milling. When milling slot, 50%~70% of rotating speed and 40%~60% of feed speed stated
above are recommended as standard.

Diameter A=) Feed speed RELELY Feed speed AL Feed speed REIE Feed speed S Feed speed
(mm) spge{j (mm/min) Sp‘?ef‘ (mm/min) sp(_ae;j (mm/min) spgeld (mm/min) sp(_eeld (mm/min)
(min™) (min™) (min™) (min™) (min™)
4 10800 1000 5500 180 8000 770 6500 605 5570 440
5 8200 1050 4500 180 6400 810 5000 635 4460 465
6 7000 1080 3700 195 5300 825 4200 645 3710 465
8 5200 1065 2800 195 4000 815 3200 665 2785 485
10 4200 1050 2200 195 3200 810 2500 630 2230 450
12 3500 1050 1850 195 2650 810 2100 630 1855 450
14 3000 975 1600 180 2300 755 1800 595 1590 430
16 2600 975 1400 170 2000 755 1600 595 1390 430
18 2300 960 1250 150 1800 745 1400 580 1240 420
20 2050 960 1100 150 1600 745 1250 580 1115 420
ae=0.1D ae=0.05D ae=0.03D
® ap=1.5D ap=1.5D ap=1.5D
>
o
3
) Maximum
cutting depth
o -
8. ae=1D
=3 . .
aQ
=] Diameter | Cutting depth Diameter | Cutting depth
2 ap range ap
g @1<D<@3 0.15D " &
a : #1<D<@3 0.1D
= @3<D<D6 0.3D
7 @3<D 0.2D
S #6<D<@20 0.5D
c
=
wv
Z,
3
(o]
=
[=%
ES
&

2.Please select high-precision machine and tool holder.

3.Please use air blow or cutting liquid with high mist retardant property.

4.Down milling is recommended in the case of side milling.

5.When the machine rigidity and workpiece fixture stability is low, vibration and abnormal noise may be generated. Please reduce the rotating
speed and feed speed stated above correspondingly.

6.Make overhang of tool as short as possible in conditions of non-interference.
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Solid Carbide

end Mills MILLING

Cutting parameters for UM series end mills

UM-4E % UM-4EL (high speed side milling)

Cutting speed 300m/min 250 m/min 200 m/min 150 m/min 100 m/min
Diameter Rscgzteizg Feed sp_eed R:;:gr;g Feed spged Rso;:teizg Feed spged R;;:gr;g Feed spged Rsc::teizg Feed spged
(mm) (min’) (mm/min) (min’) (mm/min) (min) (mm/min) (min’) (mm/min) (min) (mm/min)
6 15915 2045 13260 1700 10600 1360 7960 1020 5300 680
8 11935 2040 9950 1680 7960 1355 5970 1020 3980 680
10 9550 1990 7960 1655 6370 1330 4775 995 3180 660
12 7960 1990 6630 1655 5300 1330 3980 995 2650 660
14 6820 1850 5685 1545 4550 1235 3410 1080 2275 615
16 5970 1850 4975 1545 3980 1235 2985 1080 1990 615
18 5305 1850 4420 1545 3540 1235 2650 1080 1770 615
20 4775 1850 3980 1545 3180 1235 2390 1080 1590 615
ae=0.05D ae=0.03D
Maximum
cutting depth ap=1.5D &=1D
Maximum ae=1.0mm Maximum ae=0.5mm

1.Please select high-precision machine and tool holder.

2.Please use air blow or MQL( minimum oil mist cooling).

3.Down milling is recommended in the case of side milling.

4.When the machine rigidity and workpiece fixture stability is low, vibration and abnormal noise may be generated. Please reduce the rotating

speed and feed speed stated above correspondingly.

5.Make overhang of tool as short as possible in conditions of non-interference.
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MILLING solid carbide End Mills

Cutting parameters for UM seriesend mills -~

UM-4EFP(general cutting)

Diameter A=) Feed speed RELELY Feed speed AL Feed speed REIE Feed speed S Feed speed
(mm) speefj (mm/min) Speef‘ (mm/min) spee;j (mm/min) speeld (mm/min) speefi (mm/min)
(min™) (min™) (min™) (min™) (min™)
6 7000 1400 3700 250 5300 1080 4200 845 3710 610
8 5200 1385 2800 250 4000 1060 3200 865 2785 630
10 4200 1365 2200 250 3200 1050 2500 815 2230 585
12 3500 1365 1850 250 2650 1050 2100 815 1855 585
16 2600 1270 1400 220 2000 975 1600 770 1390 560
20 2050 1255 1100 195 1600 965 1250 755 1115 545
ae=0.1D ae=0.05D ae=0.03D
ap=1.2D ap=1.2D ap=1.2D
Maximum
cutting depth
@
= ae=1D ae=1D
3
2 ap=0.5D 2p=0.2D

1.The above table shows the standard value of side milling. When milling slot, 50%~70% of rotating speed and 40%~60% of feed speed stated
above are recommended as standard.

2.Please select high-precision machine and tool holder.

3.Please use air blow or cutting liquid with high mist retardant property.

4.Down milling is recommended in the case of side milling.

5.When the machine rigidity and workpiece fixture stability is low, vibration and abnormal noise may be generated. Please reduce the rotating
speed and feed speed stated above correspondingly.

o
=
g
=3
aQ
o=
f=*)
B
o
3
(e}
-
(e}
s
w
<3
5
c
=<
w
(e}
=,
(53
wv
(e}
=
[=%
2,
@&

6.Make overhang of tool as short as possible in conditions of non-interference.
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Solid Carbide

end Mills MILLING

Cutting parameters for UM series end mills

UM-4EFP(high speed side milling)

Cutting speed 300m/min 250 m/min 200 m/min 150 m/min 100 m/min
Diameter RsO;::telzg Feed speed R:;:ggg Feed speed Rsol;zte";g Feed speed Rso;:gr;g Feed speed R:;:te";g Feed speed
(mm) (min’) (mm/min) (min’) (mm/min) (min) (mm/min) (min’) (mm/min) (min) (mm/min)
6 15915 2655 13260 2210 10600 1770 7960 1325 5300 885
8 11935 2650 9950 2180 7960 1760 5970 1295 3980 885
10 9550 2590 7960 2150 6370 1730 4775 1295 3180 855
12 7960 2590 6630 2150 5300 1730 3980 1400 2650 855
16 5970 2410 4975 2015 3980 1605 2985 1400 1990 800
20 4775 2410 3980 2375 3180 1605 2390 1325 1590 800
ae=0.05D ae=0.03D
Maximum
cutting depth ap=1.2D ap=1D
Maximum ae=1.0mm Maximum ae=0.5mm

1.Please select high-precision machine and tool holder.

2.Please use air blow or MQL( minimum oil mist cooling).

3.Down milling is recommended in the case of side milling.

4.When the machine rigidity and workpiece fixture stability is low, vibration and abnormal noise

speed and feed speed stated above correspondingly.

5.Make overhang of tool as short as possible in conditions of non-interference.

may be generated. Please reduce the rotating

B363
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MILLING solid carbide End Mills

Cutting parameters for UM seriesend mills -~

UM-4R % UM-4RL (Standard)

Diameter X R Feed speed Y Feed speed R Feed speed RC1E ) Feed speed RELELY) Feed speed
Corner radius speeld (mm/min) speeld (mm/min) spee;d (mm/min) Speei’ (mm/min) speefl (mm/min)
(min™) (min™) (min™) (min™) (min™)
4.0xR0.3 7950 3960 6350 2880 5550 2520 4000 1650 2400 755
4.0xR0.5
SIS 6350 4200 5100 3060 4450 2670 3200 1710 1900 690
5.0xR1.0
6.0xR0.5 5300 4200 4250 3060 3700 2670 2650 1710 1600 690
6.0xR1.0
CHINRID 4550 4200 3200 3060 2800 2670 2000 1710 1200 690
8.0xR1.0
10.0xR0.5
10.0xR1.0
10.0xR2.0 3200 4200 2550 3060 2250 2670 1600 1710 955 690
10.0xR3.0
12.0xR0.5
12.0xR1.0
12.0xR2.0 2650 4200 2100 3060 1850 2670 1350 1710 795 690
12.0xR3.0
16.0xR1.0
16.0xR2.0 2200 3485 1745 2540 1535 2215 1140 1420 660 570
16.0xR3.0
20.0xR1.0
o 20.0xR2.0 1825 2895 1450 2110 1275 1840 960 1180 550 475
= 20.0xR3.0
3
o Maximum ap=0.5mm Maximum ap=0.4mm Maximum ap=0.2mm
ae=0.5D
Maximum
cutting depth ap=0.2R

1.Please select high-precision machine and tool holder.
2.Please use air blow or cutting liquid with high mist retardant property.
3.Down milling is recommended.
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4.When the machine rigidity and workpiece fixture stability is low, vibration and abnormal noise may be generated. Please reduce the rotating
speed and feed speed stated above correspondingly.

5.Make overhang of tool as short as possible in conditions of non-interference.

6.The above cutting parameters are based on contour machining when overhang L/D<4. Please make adjustments according to the table below
when overhang is different.

Different cutting parameters under different overhang of tool:

L/ID<4 100% 100% 100%
L/D=5 60%-~80% 60%-~80% 60%-~80%
L/D=6 40%~60% 40%~60% 40%~60%
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Solid Carbide

end Mills MILLING

Cutting parameters for UM series end mills

UM-4R % UM-4RL (High speed)

Diameter X R Feed speed Y Feed speed REEHIE] Feed speed RC1E ) Feed speed RELELY) Feed speed
Corner radius speeld (mm/min) speeld (mm/min) spee;d (mm/min) Speei’ (mm/min) speefl (mm/min)
(min™) (min™) (min™) (min™) (min™)
4.0xR0.3
16000 7800 16000 7200 12000 5400 12000 4920 7950 2130
4.0xR0.5
SRS 12500 8400 12500 7500 9550 5730 9550 5160 6350 2280
5.0xR1.0
6.0xR0.5
10600 8400 10600 7620 7950 5730 7950 5160 5300 2280
6.0xR1.0
8.0xR0.5
7950 8400 7950 7620 5950 5730 5950 5160 4000 2280
8.0xR1.0
10.0xR0.5
10.0xR1.0
10.0xR2.0 6350 8400 6350 7620 4750 5730 4750 5160 3200 2280
10.0xR3.0
12.0xR0.5
12.0xR1.0
12.0xR2.0 5300 8400 5300 7620 4000 5730 4000 5160 2650 2280
12.0xR3.0
16.0xR1.0
16.0xR2.0 3980 6970 3980 6320 2985 4755 2985 4280 1990 1890
16.0xR3.0
20.0xR1.0
20.0xR2.0 3185 5785 3185 5245 2385 3945 2385 3550 1590 1570
20.0xR3.0
Maximum ap=0.4mm Maximum ap=0.2mm Maximum ap=0.1mm
ae=0.3D
Maximum
cutting depth ap=0.2R

1.Please select high-precision machine and tool holder.
2.Please use air blow or cutting liquid with high mist retardant property.

3.Down milling is recommended.

4.When the machine rigidity and workpiece fixture stability is low, vibration and abnormal noise may be generated. Please reduce the rotating

speed and feed speed stated above correspondingly.

5.Make overhang of tool as short as possible in conditions of non-interference.

6.The above cutting parameters are based on contour machining when overhang L/D<4. Please make adjustments according to the table below

when overhang is different.

Different cutting parameters under different overhang of tool:

L/ID<4

L/D=5
L/D=6

100%

60%-~80%

40%~60%

100%

60%-~80%

40%~60%

100%

60%-~80%
40%~60%

B365

)
=
=
=
s
s
=
=)
N

end mills

Cutting parameters for UM series end mills



MILLING solid carbide End Mills

Cutting parameters for UM seriesend mills -~~~

UM-4RFP

Diameter A=) Feed speed RELELY Feed speed AL Feed speed REIE Feed speed S Feed speed
(mm) spge{j (mm/min) Sp?ef‘ (mm/min) Sp‘.“'e}’ (mm/min) spgeld (mm/min) SP?eP (mm/min)
(min™) (min™) (min™) (min™) (min™)
4 10800 1210 5500 210 8000 925 6500 720 5570 530
5 8200 1265 4500 210 6400 965 5000 765 4460 560
6 7000 1295 3700 235 5300 995 4200 780 3710 560
8 5200 1285 2800 235 4000 975 3200 790 2785 580
10 4200 1265 2200 235 3200 965 2500 750 2230 540
12 3500 1265 1850 235 2650 965 2100 750 1855 540
16 2600 1180 1400 210 2000 925 1600 705 1390 520
ae=0.1D ae=0.05D ae=0.03D
ap=1.2D ap=1.2D ap=1.2D
Maximum
- cutting depth
>
o
= ae=1D
& Diameter | Cutting depth
range ap Diameter | Cutting depth
& @1<D<@3 0.15D range ap
Z3<D<@6 03D @1<D<@3 0.1D
@6<D<@20 0.5D 23<D 0.2D

1.The above table shows the standard value of side milling. When milling slot, 50%~70% of rotating speed and 40%~60% of feed speed stated
above are recommended as standard.

2.Please select high-precision machine and tool holder.

3.Please use air blow or cutting liquid with high mist retardant property.

4.Down milling is recommended in the case of side milling.

5.When the machine rigidity and workpiece fixture stability is low, vibration and abnormal noise may be generated. Please reduce the rotating

o
=
2
E]
aa
)
o
2
o0
=
"
(=g
=
]
wv
S
S
c
=
wv
]
=3
»
w
)
5
a
2
@

speed and feed speed stated above correspondingly.
6.Make overhang of tool as short as possible in conditions of non-interference.
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Solid Carbide

PML-2E % PM-2E % PML-2EL % PM-2EL

end Mills MILLING

Cutting parameters for PML/PM series end mills

Diameter A=) Feed speed RELELY Feed speed AL Feed speed REIE Feed speed R Feed speed
(mm) Sp?eP (mm/min) spt_eeld (mm/min) sp(_ae}i (mm/min) spgeld (mm/min) sp(_eeld (mm/min)
(min™) (min™) (min™) (min™) (min™)
1 20000 200 20000 60 20000 165 20000 120 20000 90
2 15000 320 11150 85 15000 285 13000 180 11140 130
3 14000 545 7500 120 10600 420 8500 330 7430 240
4 10800 560 5500 135 8000 425 6500 335 5570 245
5 8200 585 4500 135 6400 445 5000 355 4460 260
6 7000 600 3700 140 5300 465 4200 360 3710 260
8 5200 595 2800 140 4000 455 3200 365 2785 270
10 4200 585 2200 140 3200 445 2500 350 2230 250
12 3500 585 1850 140 2650 445 2100 350 1855 250
14 3000 545 1600 135 2300 420 1800 330 1590 240
16 2600 545 1400 120 2000 420 1600 330 1390 240
18 2300 535 1250 120 1800 415 1400 325 1240 235
20 2050 535 1100 120 1600 415 1250 325 1115 235
ae=0.1D ae=0.05D ae=0.03D
ap=1.5D ap=1.5D ap=1.5D
Maximum
cutting depth
ae=1D
Diameter | Cutting depth Diameter | Cutting depth
ap range ez range ap
@1<D<@3 0.15D
@1<D<@3 0.1D
@3<D<@6 0.3D 230 020
?6<D<@20 0.5D

1.The above table shows the standard value of side milling. When milling slot, 50%~70% of rotating speed and 40%~60% of feed speed stated

above are recommended as standard.

2.Please select high-precision machine and tool holder.

3.Please use air blow or cutting liquid with high mist retardant property.

4.Down milling is recommended in the case of side milling.

5.When the machine rigidity and workpiece fixture stability is low, vibration and abnormal noise may be generated. Please reduce the rotating

speed and feed speed stated above correspondingly.

6.Make overhang of tool as short as possible in conditions of non-interference.
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MILLING solid carbide End Mills

Cutting parameters for PML/PM seriesend mills------------------------ooommooo oo

PML-2F % PM-2F % PML-2FL % PM-2FL

Diameter R Feed speed Y Feed speed R Feed speed RC1E ) Feed speed RELELY) Feed speed
(mm) sp(_eeld (mm/min) spgeld (mm/min) sp(_ee;d (mm/min) Sp?e{’ (mm/min) sp(_eefl (mm/min)
(min™) (min™) (min™) (min™) (min™)
1 20000 140 20000 45 20000 115 20000 85 20000 65
2 15000 225 11150 60 15000 200 13000 125 11140 90
3 14000 385 7500 85 10600 295 8500 230 7430 170
4 10800 390 5500 95 8000 300 6500 235 5570 170
5 8200 410 4500 95 6400 315 5000 245 4460 180
6 7000 420 3700 95 5300 325 4200 255 3710 180
8 5200 415 2800 95 4000 320 3200 255 2785 190
10 4200 410 2200 95 3200 315 2500 240 2230 175
12 3500 410 1850 95 2650 315 2100 240 1855 175
14 3000 385 1600 95 2300 295 1800 230 1590 170
16 2600 385 1400 85 2000 295 1600 230 1390 170
18 2300 BI05) 1250 85 1800 290 1400 230 1240 165
20 2050 375 1100 85 1600 290 1250 230 1115 165
ae=0.1D ae=0.05D ae=0.03D
© e e f—
>
o
3
7
ap=1.5D ap=1.5D ap=1.5D
a
=
2
=3 .
2 Maximum
g cutting depth
3
o3
2 ae=1D
S - -
S
= Diameter | Cutting depth Diameter | Cutting depth
ap range ap
S @1<D<@3 0.15D —— &
=< = : @1<D<@3 0.1D
w = .
2 P3=D=06 03D @3<D 0.2D
3 26 <D<@20 0.5D
2
[=%
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&

1.The above table shows the standard value of side milling. When milling slot, 50%~70% of rotating speed and 40%~60% of feed speed stated
above are recommended as standard.

2.Please select high-precision machine and tool holder.

3.Please use air blow or cutting liquid with high mist retardant property.

4.Down milling is recommended in the case of side milling.

5.When the machine rigidity and workpiece fixture stability is low, vibration and abnormal noise may be generated. Please reduce the rotating
speed and feed speed stated above correspondingly.

6.Make overhang of tool as short as possible in conditions of non-interference.
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Solid Carbide

PML-2EFPPM-2EFP

end Mills MILLING

Cutting parameters for PML/PM series end mills

Diameter A=) Feed speed RELELY Feed speed AL Feed speed REIE Feed speed S Feed speed
(mm) spge{j (mm/min) Sp?ef‘ (mm/min) Sp‘.“'e}’ (mm/min) spgeld (mm/min) SP?eP (mm/min)
(min™) (min™) (min™) (min™) (min™)

6 7000 780 3700 180 5300 600 4200 470 3710 340

8 5200 775 2800 180 4000 595 3200 475 2785 350

10 4200 755 2200 180 3200 575 2500 455 2230 325

12 3500 755 1850 180 2650 575 2100 455 1855 325

16 2600 710 1400 155 2000 545 1600 425 1390 310

20 2050 700 1100 155 1600 540 1250 420 1115 305

ae=0.1D ae=0.05D ae=0.03D
ap=1.2D ap=1.2D ap=1.2D
Maximum
cutting depth
ae=1D ae=1D
ap=0.5D ap=0.2D

1.The above table shows the standard value of side milling. When milling slot, 50%~70% of rotating speed and 40%~60% of feed speed stated

above are recommended as standard.

2.Please select high-precision machine and tool holder.

3.Please use air blow or cutting liquid with high mist retardant property.

4.Down milling is recommended in the case of side milling.

5.When the machine rigidity and workpiece fixture stability is low, vibration and abnormal noise may be generated. Please reduce the rotating

speed and feed speed stated above correspondingly.

6.Make overhang of tool as short as possible in conditions of non-interference.
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PML-3E-H% PM-3E-H% PML-3EL-H%PM-3EL-H

Diameter R Feed speed Y Feed speed R Feed speed RC1E ) Feed speed RELELY) Feed speed
(mm) sp(_eeld (mm/min) spgeld (mm/min) sp(_ee;d (mm/min) Sp?e{’ (mm/min) sp(_eefl (mm/min)
(min™) (min™) (min™) (min™) (min™)
1 20000 200 20000 75 20000 160 20000 100 20000 90
2 15000 325 11150 80 15000 285 13000 150 11140 130
3 14000 550 7500 100 10600 425 8500 280 7430 245
4 10800 565 5500 105 8000 430 6500 285 5570 250
5 8200 600 4500 105 6400 455 5000 300 4460 260
6 7000 605 3700 110 5300 465 4200 305 3710 260
8 5200 600 2800 110 4000 460 3200 310 2785 275
10 4200 600 2200 110 3200 455 2500 290 2230 255
12 3500 600 1850 110 2650 455 2100 290 1855 255
14 3000 550 1600 105 2300 425 1800 280 1590 245
16 2600 550 1400 100 2000 425 1600 280 1390 245
18 2300 540 1250 85 1800 415 1400 275 1240 240
20 2050 540 1100 85 1600 415 1250 275 1115 240
ae=0.1D ae=0.05D ae=0.03D
ap=1.5D ap=1.5D ap=1.5D
Maximum
cutting depth
ae=1D
Diameter ) Cutting depth Diameter | Cutting depth
ap range ap ran
ge ap
P1<D<@3 0.15D
@1<D<@3 0.1D
@3<D<D6 0.3D 23<D 02D
?6<D<@20 0.5D

1.The above table shows the standard value of side milling. When milling slot, 50%~70% of rotating speed and 40%~60% of feed speed stated

above are recommended as standard.

2.Please select high-precision machine and tool holder.

3.Please use air blow or cutting liquid with high mist retardant property.

4.Down milling is recommended in the case of side milling.

5.When the machine rigidity and workpiece fixture stability is low, vibration and abnormal noise may be generated. Please reduce the rotating

speed and feed speed stated above correspondingly.

6.Make overhang of tool as short as possible in conditions of non-interference.
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PML-4E-G% PM-4E-G% PML-4EL-G%PM-4EL-G
PML-4E-H% PM-4E-H% PML-4EL-H»% PM-4EL-H(general cutting)

Diameter Rs(’;:gzg Feed speed Rsc:;:ggg Feed speed Rscﬁztelzg Feed speed R;;:gr;g Feed speed Rsopfztelgg Feed speed
(mm) (min’) (mm/min) (min’) (mm/min) (min) (mm/min) (min’) (mm/min) (min) (mm/min)
1 20000 270 20000 95 20000 215 20000 135 20000 120
2 15000 435 11150 110 15000 380 13000 200 11140 175
3 14000 735 7500 135 10600 565 8500 370 7430 325
4 10800 755 5500 140 8000 575 6500 380 5570 335
5 8200 795 4500 140 6400 605 5000 400 4460 350
6 7000 810 3700 145 5300 620 4200 405 3710 350
8 5200 800 2800 145 4000 615 3200 415 2785 365
10 4200 795 2200 145 3200 605 2500 390 2230 340
12 3500 795 1850 145 2650 605 2100 390 1855 340
14 3000 735 1600 140 2300 565 1800 370 1590 325
16 2600 735 1400 135 2000 565 1600 370 1390 325
18 2300 720 1250 115 1800 555! 1400 365 1240 315
20 2050 720 1100 115 1600 555 1250 365 1115 315
1 % wn
0 =
ae=0.1D ae=0.05D ae=0.03D =
| j——| =] PO
= 2
= ©
X%}
-2
ap=1.5D ap=1.5D ap=1.5D E
=]
=
v
; &
Maximum 5
cutting depth =
S
=
ae=1D :::
=)
- - =
RSN ERtdkiely Diameter | Cutting depth g
a LEgE L range a 2
?1<D<@3 0.15D 9 2 E
: @1<D<@3 0.1D ]
@3<D<D6 0.3D a
@3<D 0.2D o0
@6<D<@20 0.5D £
3

1.The above table shows the standard value of side milling. When milling slot, 50%~70% of rotating speed and 40%~60% of feed speed stated
above are recommended as standard.

2.Please select high-precision machine and tool holder.

3.Please use air blow or cutting liquid with high mist retardant property.

4.Down milling is recommended in the case of side milling.

5.When the machine rigidity and workpiece fixture stability is low, vibration and abnormal noise may be generated. Please reduce the rotating
speed and feed speed stated above correspondingly.

6.Make overhang of tool as short as possible in conditions of non-interference.
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MILLING solid carbide End Mills

Cutting parameters for PML/PM seriesend mills--——----------—-———-——-—-—-———

PML-4E-G% PM-4E-G % PML-4EL-G% PM-4EL-G%PML-4E-H
PM-4E-H% PML-4EL-H % PM-4EL-H(high speed side milling)

Cutting speed 300m/min 250 m/min 200 m/min 150 m/min 100 m/min
Diameter Rotating Feed speed Rotating Feed speed Rotating Feed speed Rotating Feed speed Rotating Feed speed
(mm) ST (mm/min) SJpEC (mm/min) RheEs (mm/min) ST (mm/min) RE (mm/min)
(min™) (min™) (min™) (min™) (min™)
6 15915 1535 13260 1280 10600 1020 7960 765 5300 515
8 11935 1530 9950 1260 7960 1020 5970 765 3980 515
10 9550 1450 7960 1245 6370 1000 4775 750 3180 495
12 7960 1450 6630 1245 5300 1000 3980 750 2650 495
14 6820 1390 5685 1160 4550 930 3410 810 2275 465
16 5970 1390 4975 1160 3980 930 2985 810 1990 465
18 5305 1390 4420 1160 3540 930 2650 810 1770 465
20 4775 1390 3980 1160 3180 930 2390 810 1590 465
ae=0.05D ae=0.03D
Maximum 15D -1p
cutting depth 8p=L. ap=
Maximum ae=1.0mm Maximum ae=0.5mm

1.Please select high-precision machine and tool holder.

2.Please use air blow or MQL( minimum oil mist cooling).

3.Down milling is recommended in the case of side milling.

4.When the machine rigidity and workpiece fixture stability is low, vibration and abnormal noise may be generated. Please reduce the rotating
speed and feed speed stated above correspondingly.

5.Make overhang of tool as short as possible in conditions of non-interference.




Solid Carbide

end Mills MILLING

Cutting parameters for PML/PM series end mills

PML-4F-G % PM-4F-G % PML-4FL-G% PM-4FL-G(general cutting)

Diameter R Feed speed Y Feed speed R Feed speed RC1E ) Feed speed RELELY) Feed speed
(mm) sp(_eeld (mm/min) spgeld (mm/min) sp(_ee;d (mm/min) Sp?e{’ (mm/min) sp(_eefl (mm/min)
(min™) (min™) (min™) (min™) (min™)
1 20000 190 20000 70 20000 150 20000 95 20000 85
2 15000 305 11150 80 15000 265 13000 140 11140 125
3 14000 515 7500 95 10600 395 8500 260 7430 230
4 10800 530 5500 100 8000 4055 6500 265 5570 235
5 8200 555 4500 100 6400 425 5000 280 4460 245
6 7000 570 3700 100 5300 435 4200 283 3710 245
8 5200 560 2800 100 4000 430 3200 290 2785 255
10 4200 555 2200 100 3200 425 2500 275 2230 240
12 3500 555 1850 100 2650 425 2100 275 1855 240
14 3000 Eil5 1600 100 2300 395 1800 260 1590 230
16 2600 515 1400 95 2000 395 1600 260 1390 230
18 2300 505 1250 80 1800 390 1400 255 1240 220
20 2050 505 1100 80 1600 390 1250 255 1115 220
ae=0.1D ae=0.05D ae=0.03D
ap=1.5D ap=1.5D ap=1.5D
Maximum
cutting depth
ae=1D
Diameter ) Cutting depth Diameter | Cutting depth
ap range ap ran
ge ap
P1<D<@3 0.15D
@1<D<@3 0.1D
#3<D<D6 0.3D 23<D 02D
?6<D<@20 0.5D

1.The above table shows the standard value of side milling. When milling slot, 50%~70% of rotating speed and 40%~60% of feed speed stated

above are recommended as standard.

2.Please select high-precision machine and tool holder.

3.Please use air blow or cutting liquid with high mist retardant property.

4.Down milling is recommended in the case of side milling.

5.When the machine rigidity and workpiece fixture stability is low, vibration and abnormal noise may be generated. Please reduce the rotating

speed and feed speed stated above correspondingly.

6.Make overhang of tool as short as possible in conditions of non-interference.
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MILLING solid carbide End Mills

Cutting parameters for PML/PM seriesend mills--—----—------—-——---

PML -4F-G % PM-4F-G % PML-4FL-G% PM-4FL-G(high speed side milling)

Cutting speed 300m/min 250 m/min 200 m/min 150 m/min 100 m/min
Diameter Rs(’;:gzg Feed speed R:;:te'zg Feed speed Rs(’;:te'zg Feed speed Rsc:;:telr;g Feed speed R;’;Zte'zg Feed speed
(mm) (min’) (mm/min) (min) (mm/min) (min’) (mm/min) (min’) (mm/min) (min’) (mm/min)
6 15915 1075 13260 900 10600 715 7960 535 5300 360
8 11935 1070 9950 885 7960 715 5970 535 3980 360
10 9550 1015 7960 870 6370 700 4775 525 3180 345
12 7960 1015 6630 870 5300 700 3980 525 2650 345
14 6820 975 5685 815 4550 650 3410 570 2275 325
16 5970 975 4975 815 3980 650 2985 570 1990 325
18 5305 975 4420 815 3540 650 2650 570 1770 325
20 4775 975 3980 815 3180 650 2390 570 1590 325
e=0.05D =0.03D
Maximum B _
cutting depth a=1.5D a=1D
@
>
o
3
= Maximum ae=1.0mm Maximum ae=0.5mm

1.Please select high-precision machine and tool holder.

2.Please use air blow or MQL( minimum oil mist cooling).

3.Down milling is recommended in the case of side milling.

4.When the machine rigidity and workpiece fixture stability is low, vibration and abnormal noise may be generated. Please reduce the rotating
speed and feed speed stated above correspondingly.

5.Make overhang of tool as short as possible in conditions of non-interference.
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Solid Carbide

PML-4EX-G%PM-4EX-G

end Mills MILLING

Cutting parameters for PML/PM series end mills

Diameter R.f,::gzg Feed sp_eed Rscgggzg Feed spged R;;:‘g:g Feed spged R;;ggzg Feed spged Rsogzggg Feed sp_eed
(mm) (min) (mm/min) (min) (mm/min) (min) (mm/min) (min) (mm/min) (min) (mm/min)
6 5800 570 2650 85 4250 410 3600 345 3180 305
8 4400 570 2000 85 3180 410 2700 350 2390 310
10 3500 555 1600 85 2550 400 2150 340 1910 300
12 2900 BEY 1350 85 2120 400 1800 340 1590 300
16 2200 520 1000 80 1590 380 1350 315 1195 280
20 1750 510 800 75 1270 375 1050 310 955 280
ae=0.02D ae=0.01D
Maximum
cutting depth ap=3D ap=3D

1.Please select high-precision machine and tool holder.
2.Please use air blow or cutting liquid with high mist retardant property.

3.Down milling is recommended in the case of side milling.

4.When the machine rigidity and workpiece fixture stability is low, vibration and abnor
speed and feed speed stated above correspondingly.

5.Make overhang of tool as short as possible in conditions of non-interference.

rated. Please reduce the rotating
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PML-4E % PM-4E % PML-4EL % PM-4EL (general cutting)

Diameter R Feed speed Y Feed speed R Feed speed RC1E ) Feed speed RELELY) Feed speed
(mm) sp(_eeld (mm/min) spgeld (mm/min) sp(_ee;d (mm/min) Sp?e{’ (mm/min) sp(_eefl (mm/min)
(min™) (min™) (min™) (min™) (min™)
1 20000 300 20000 108 20000 240 20000 180 20000 135
2 15000 480 11150 120 15000 420 13000 270 11140 195
3 14000 815 7500 145 10600 630 8500 495 7430 360
4 10800 840 5500 150 8000 645 6500 505 5570 370
5 8200 875 4500 150 6400 675 5000 530 4460 390
6 7000 900 3700 165 5300 690 4200 540 3710 390
8 5200 890 2800 165 4000 680 3200 555 2785 405
10 4200 875 2200 165 3200 675 2500 525 2230 375
12 3500 875 1850 165 2650 675 2100 525 1855 375
14 3000 815 1600 150 2300 630 1800 495 1590 360
16 2600 815 1400 145 2000 630 1600 495 1390 360
18 2300 805 1250 125 1800 620 1400 485 1240 350
20 2050 805 1100 125 1600 620 1250 485 1115 350
ae=0.1D ae=0.05D ae=0.03D
© i —m o
>
o
3
7
ap=1.5D ap=1.5D ap=1.5D
a
=
2
=3 .
2 Maximum
g cutting depth
3
o3
2 ae=1D
S - -
S
E RIS Eatndkil Diameter | Cutting depth
ap range ap
S P1<D<@3 0.15D o &
= = : @1<D<@3 0.1D
] @3<D<D6 0.3D
=3 @3<D 0.2D
3 @6<D<@20 0.5D
2
[=%
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1.The above table shows the standard value of side milling. When milling slot, 50%~70% of rotating speed and 40%~60% of feed speed stated
above are recommended as standard.

2.Please select high-precision machine and tool holder.

3.Please use air blow or cutting liquid with high mist retardant property.

4.Down milling is recommended in the case of side milling.

5.When the machine rigidity and workpiece fixture stability is low, vibration and abnormal noise may be generated. Please reduce the rotating
speed and feed speed stated above correspondingly.

6.Make overhang of tool as short as possible in conditions of non-interference.
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Solid Carbide

end Mills MILLING

Cutting parameters for PML/PM series end mills

PML-4E % PM-4E % PML-4EL % PM-4EL (high speed side milling)

Cutting speed 300m/min 250 m/min 200 m/min 150 m/min 100 m/min
Diameter Rs(g:telzg Feed speed R:;:gr;g Feed speed R:;:te";g Feed speed R;;:gr;g Feed speed R:;:te"c}g Feed speed
(mm) (min’) (mm/min) (min’) (mm/min) (min) (mm/min) (min’) (mm/min) (min) (mm/min)
6 15915 1705 13260 1420 10600 1135 7960 850 5300 570
8 11935 1700 9950 1400 7960 1130 5970 850 3980 570
10 9550 1660 7960 1380 6370 1110 4775 830 3180 550
12 7960 1660 6630 1380 5300 1110 3980 830 2650 550
14 6820 1545 5685 1290 4550 1030 3410 900 2275 515
16 5970 1545 4975 1290 3980 1030 2985 900 1990 Bill5
18 5305 1545 4420 1290 3540 1030 2650 900 1770 515
20 4775 1545 3980 1290 3180 1030 2390 900 1590 Bill5
2=0.05D =0.03D
Maximum B _
cutting depth a=1.5D a=1D
Maximum ae=1.0mm Maximum ae=0.5mm

1.Please select high-precision machine and tool holder.

2.Please use air blow or MQL( minimum oil mist cooling).

3.Down milling is recommended in the case of side milling.

4.When the machine rigidity and workpiece fixture stability is low, vibration and abnormal noise may be generated. Please reduce the rotating

speed and feed speed stated above correspondingly.

5.Make overhang of tool as short as possible in conditions of non-interference.
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MILLING solid carbide End Mills

Cutting parameters for PML/PM series end mills---------------- oo

PML-4EFP % PM-4EFP(general cutting)

Diameter A=) Feed speed RELELY Feed speed AL Feed speed REIE Feed speed S Feed speed
(mm) speefj (mm/min) Speef‘ (mm/min) spee;j (mm/min) speeld (mm/min) speefi (mm/min)
(min™) (min™) (min™) (min™) (min™)
6 7000 1170 3700 210 5300 900 4200 705 3710 510
8 5200 1155 2800 210 4000 885 3200 720 2785 525
10 4200 1140 2200 210 3200 875 2500 680 2230 490
12 3500 1140 1850 210 2650 875 2100 680 1855 490
16 2600 1065 1400 185 2000 815 1600 645 1390 470
20 2050 1045 1100 165 1600 805 1250 630 1115 455
ae=0.1D ae=0.05D ae=0.03D
ap=1.2D ap=1.2D ap=1.2D
Maximum
cutting depth
@
= ae=1D ae=1D
3
2 ap=0.5D 2p=0.2D

1.The above table shows the standard value of side milling. When milling slot, 50%~70% of rotating speed and 40%~60% of feed speed stated
above are recommended as standard.

2.Please select high-precision machine and tool holder.

3.Please use air blow or cutting liquid with high mist retardant property.

4.Down milling is recommended in the case of side milling.

5.When the machine rigidity and workpiece fixture stability is low, vibration and abnormal noise may be generated. Please reduce the rotating
speed and feed speed stated above correspondingly.

6.Make overhang of tool as short as possible in conditions of non-interference.
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PML-4EFP % PM-4EFP(high speed side milling)

Solid Carbide

end Mills MILLING

Cutting parameters for PML/PM series end mills

Cutting speed 300m/min 250 m/min 200 m/min 150 m/min 100 m/min
Diameter RsO;::telzg Feed speed R:;:ggg Feed speed Rsol;zte";g Feed speed Rso;:gr;g Feed speed R:;:te";g Feed speed
(mm) (min’) (mm/min) (min’) (mm/min) (min) (mm/min) (min’) (mm/min) (min) (mm/min)
6 15915 2215 13260 1845 10600 1475 7960 1105 5300 740
8 11935 2210 9950 1820 7960 1470 5970 1080 3980 740
10 9550 2160 7960 1795 6370 1445 4775 1080 3180 715
12 7960 2160 6630 1795 5300 1445 3980 1170 2650 715
16 5970 2010 4975 1680 3980 1340 2985 1170 1990 670
20 4775 2010 3980 1980 3180 1340 2390 1105 1590 670
ae=0.05D ae=0.03D
Maximum
cutting depth ap=1.2D ap=1D
Maximum ae=1.0mm Maximum ae=0.5mm

1.Please select high-precision machine and tool holder.

2.Please use air blow or MQL( minimum oil mist cooling).

3.Down milling is recommended in the case of side milling.

4.When the machine rigidity and workpiece fixture stability is low, vibration and abnormal noise

speed and feed speed stated above correspondingly.

5.Make overhang of tool as short as possible in conditions of non-interference.

may be generated. Please reduce the rotating

B379

)
=
=
=
s
s
=
=)

(2]

end mills

Cutting parameters for PML/PM series end mills



MILLING solid carbide End Mills

Cutting parameters for PML/PM seriesend mills--—----—------—-——---

PML-6E % PM-6E

Diameter R Feed speed Y Feed speed R Feed speed RC1E ) Feed speed RELELY) Feed speed
(mm) speeld (mm/min) speeld (mm/min) spee;d (mm/min) spee:i (mm/min) speefi (mm/min)
(min™) (min™) (min™) (min™) (min™)
6 7000 1070 3700 195 5300 815 4200 650 3710 470
8 5200 1070 2800 195 4000 815 3200 660 2785 485
10 4200 1035 2200 195 3200 800 2500 630 2230 450
12 3500 1035 1850 195 2650 800 2100 630 1855 450
16 2600 975 1400 180 2000 750 1600 590 1390 435
20 2050 960 1100 150 1600 740 1250 580 1115 420
ae=0.05D ae=0.03D
Maximum 15D 150
cutting depth =15 =15
Maximum ae=1.0mm Maximum ae=0.5mm

1.Please select high-precision machine and tool holder.

S||iw pua

2.Please use air blow or cutting liquid with high mist retardant property.
3.Down milling is recommended in the case of side milling.

4.When the machine rigidity and workpiece fixture stability is low, vibration and abnormal noise may be generated. Please reduce the rotating
speed and feed speed stated above correspondingly.
5.Make overhang of tool as short as possible in conditions of non-interference.
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Solid Carbide

PML-6EL % PM-6EL

end Mills MILLING

Cutting parameters for PML/PM series end mills

Diameter A=) Feed speed RELELY Feed speed AL Feed speed REIE Feed speed S Feed speed
(mm) speefj (mm/min) speefj (mm/min) speefj (mm/min) speeld (mm/min) speefi (mm/min)
(min™) (min™) (min™) (min™) (min™)
6 5800 900 2650 140 4250 655 3600 555 3180 490
8 4400 900 2000 140 3180 655 2700 560 2390 495
10 3500 875 1600 140 2550 635 2150 530 1910 470
12 2900 875 1350 140 2120 635 1800 530 1590 470
16 2200 825 1000 125 1590 600 1350 500 1195 445
20 1750 810 800 110 1270 590 1050 495 955 440
ae=0.02D ae=0.01D
Maximum
cutting depth ap=3D ap=3D

1.Please select high-precision machine and tool holder.

2.Please use air blow or cutting liquid with high mist retardant property.

3.Down milling is recommended in the case of side milling.

4.When the machine rigidity and workpiece fixture stability is low, vibration and abnormal noise may be generated. Please reduce the rotating
speed and feed speed stated above correspondingly.

5.Make overhang of tool as short as possible in conditions of non-interference.
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MILLING solid carbide End Mills

Cutting parameters for PML/PM series end mills---------------- oo

PML-2B % PM-2B % PML-2BL % PM-2BL
PML-2BFP% PM-2BFP(general cutting)

Diameter Rsopt:teir(;g Feed spged Rso;:gzg Feed spged Rsoszteizg Feed sp_eed Rso;:gr;g Feed spged Rs();:gzg Feed spged

(mm) (min’) (mm/min) (min*) (mm/min) (min’) (mm/min) (min*) (mm/min) (min’) (mm/min)
RO.5 40000 960 22300 240 32000 385 25000 330 22280 295
R1.0 24000 1080 11150 275 16000 480 13000 330 11140 295
R1.5 15500 1150 7400 350 10600 545 8500 335 7430 295
R2.0 11500 1150 5550 445 8000 665 6500 450 5570 385
R2.5 9500 1270 4450 445 6400 665 5000 455 4455 405
R3.0 8000 1270 3700 470 5300 700 4200 470 3715 420
R4.0 6000 1575 2750 550 4000 850 3200 535 2785 465
R5.0 4800 1455 2200 520 3200 785 2500 585 2230 465
R6.0 4000 1330 1850 520 2650 740 2100 505 1855 450
R8.0 3000 1270 1350 455 2000 725 1600 455 1395 395
R10.0 2400 1150 1100 445 1600 675 1250 400 1115 360

S

= AN ap=0.1R

2 Maximum F/\

@ cutting depth

ae=0.2R

1.Please select high-precision machine and tool holder.

2.Please use air blow or cutting liquid with high mist retardant property.

3.When the machine rigidity and workpiece fixture stability is low, vibration and abnormal noise may be generated. Please reduce the rotating
speed and feed speed stated above correspondingly.

4.Make overhang of tool as short as possible in conditions of non-interference.

o
=
=3
=
aQ
=
o
=
o
2
[}
=
e}
=
]
=3
=
=}
=
=
ja=}
<
%]
o]
=1
5]
©
]
=
(=%
El
@

B382



PML-2B % PM-2B % PML-2BL % PM-2BL
PML-2BFP % PM-2BFP(high speed cutting)

Ometer | Flol® | Feedspeen) SL0 | Feedspeea) FOS | posdspeea) TS | Fesdspoed FOCD | Feedspeso
(min™) (min™) (min™) (min™) (min™)
R3.0 15000 4800 11500 2750 9500 2250 7960 1885 6370 1510
R4.0 11500 3650 8950 2100 7150 1700 5970 1420 4775 1135
R5.0 9500 3000 7150 1700 5700 1350 4775 1130 3820 905
R6.0 7950 2500 5950 1400 4750 1100 3980 920 3180 735
R8.0 5950 1900 4450 1050 3550 850 2985 760 2390 610
R10.0 4750 1500 3550 850 2850 680 2390 570 1910 455
N ap=0.05R
Maximum F—/\
cutting depth
ae=0.1R

»
S
o
=
[}

1.Please select high-precision machine and tool holder.

Solid carbide

2.Please use air blow or cutting liquid with high mist retardant property.
3.When the machine rigidity and workpiece fixture stability is low, vibration and a reduce the rotating
speed and feed speed stated above correspondingly.

4.Make overhang of tool as short as possible in conditions of non-interfert

M series end mills
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MILLING solid carbide End Mills

Cutting parameters for PML/PM seriesend mills--—----—------—-——---

PML-4B % PM-4B % PML-4BL % PM-4BL

Diameter A=) Feed speed RELELY Feed speed AL Feed speed REIE Feed speed S Feed speed
(mm) sp?efj (mm/min) spgefj (mm/min) spge{j (mm/min) speeld (mm/min) speefi (mm/min)
(min™) (min™) (min™) (min™) (min™)
R1.5 15500 2055 7400 625 10600 975 8500 600 7430 525
R2.0 11500 2055 5550 795 8000 1190 6500 800 5570 685
R2.5 9500 2270 4450 795 6400 1190 5000 810 4455 720
R3.0 8000 2270 3700 840 5300 1245 4200 840 3715 745
R4.0 6000 2810 2750 985 4000 1515 3200 950 2785 825
R5.0 4800 2595 2200 925 3200 1405 2500 950 2230 825
R6.0 4000 2375 1850 925 2650 1320 2100 905 1855 800
R8.0 3000 2270 1350 815 2000 1295 1600 810 1395 705
R10.0 2400 2055 1100 795 1600 1200 1250 715 1115 640
A ap=0.1R
Maximum
cutting depth

0 2 e=0.2R

25

38

72

@D

1.Please select high-precision machine and tool holder.

2.Please use air blow or cutting liquid with high mist retardant property.

3.When the machine rigidity and workpiece fixture stability is low, vibration and abnormal noise may be generated. Please reduce the rotating
speed and feed speed stated above correspondingly.

4.Make overhang of tool as short as possible in conditions of non-interference.
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PM-2BC

: : Pre-hardened steel, quenched and | Pre-hardened steel, quenched and M) s
Workpiece material tempered steel tempered steel _55HRC
~40HRC ~50HRC
Ooner | Vg | b | pest endspesd w1 el Tecdapend] | Tl Festiesd | w
) (mm) (min™) (min™) (min™)
N 3 30000 300 0.03 30000 270 0.03 30000 240 0.03
0% 5 30000 250 0.02 30000 225 0.02 30000 200 0.02
3 30000 330 0.03 30000 300 0.03 30000 265 0.03
R0.25 1.0°
5 30000 270 0.02 30000 245 0.02 30000 215 0.02
. 3 30000 350 0.03 30000 315 0.03 30000 280 0.03
Lo 5 30000 300 0.02 30000 270 0.02 30000 240 0.02
) 5 30000 300 0.03 30000 270 0.03 30000 240 0.03
0% 8 30000 250 0.02 30000 225 0.02 30000 200 0.02
5 30000 350 0.03 30000 315 0.03 30000 280 0.03
8 30000 300 0.02 30000 270 0.02 30000 240 0.02
R0.30 1.0° 10 30000 270 0.02 30000 245 0.02 30000 215 0.02
12 30000 250 0.015 30000 225 0.015 30000 200 0.015
15 30000 250 0.01 30000 225 0.01 30000 200 0.01
. 8 30000 350 0.03 30000 315 0.03 30000 280 0.03
o 15 30000 300 0.01 30000 270 0.01 30000 240 0.01 A
) 8 30000 350 0.05 30000 315 0.05 30000 280 0.05 g %’
0% 12 30000 300 0.04 30000 270 0.04 30000 240 0.04 g .g
8 30000 400 0.05 30000 360 0.05 30000 320 0.05 UE) @
R0.40 1.0° .
12 30000 350 0.04 30000 315 0.04 30000 280 0.04 "
. 8 30000 450 0.05 30000 405 0.05 30000 360 0.05 ;é
Lo 12 30000 400 0.04 30000 360 0.04 30000 320 0.04 -E
10 22000 450 0.05 22000 405 0.05 22000 360 0.05 'g
15 22000 400 0.04 22000 360 0.04 22000 320 0.04 é
0.5° 20 22000 370 0.03 22000 335 0.03 22000 295 0.03 E
25 22000 350 0.01 22000 315 0.01 22000 280 0.01 :é
30 22000 320 0.005 22000 290 0.005 22000 255 0.005 é
R0.50 10 22000 500 0.05 22000 450 0.05 22000 400 0.05 E
15 22000 450 0.04 22000 405 0.04 22000 360 0.04 ;5
Lo° 20 22000 430 0.02 22000 390 0.02 22000 345 0.02 g
25 22000 400 0.015 22000 360 0.015 22000 320 0.015
30 22000 360 0.01 22000 325 0.01 22000 290 0.01
35 22000 320 0.005 22000 290 0.005 22000 255 0.005
AN ap
Maximum cutting depth F/\
<0.1R(R<0.5)
<0.2R(R>0.5)
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PM-2BC

: : Pre-hardened steel, quenched and | Pre-hardened steel, quenched and M) s
Workpiece material tempered steel tempered steel _55HRC
~40HRC ~50HRC
Ooner | Vg | b | pest endspesd w1 el Tecdapend] | Tl Festiesd | w
) (mm) (min™) (min™) (min™)
10 22000 530 0.05 22000 475 0.05 22000 425 0.05
1.5° 15 22000 500 0.04 22000 450 0.04 22000 400 0.04
20 22000 460 0.02 22000 415 0.02 22000 370 0.02
R0.50 . 15 22000 600 0.04 22000 540 0.04 22000 480 0.04
2 20 22000 500 0.02 22000 450 0.02 22000 400 0.02
3° 20 22000 550 0.03 22000 495 0.03 22000 440 0.03
5° 20 22000 600 0.03 22000 540 0.03 22000 480 0.03
) 12 22000 500 0.05 22000 450 0.05 22000 400 0.05
0% 24 22000 400 0.02 22000 360 0.02 22000 320 0.02
12 22000 550 0.05 22000 495 0.05 22000 440 0.05
R0.60 1.0°
24 22000 450 0.02 22000 405 0.02 22000 360 0.02
. 12 22000 600 0.05 22000 540 0.05 22000 480 0.05
Lo 24 22000 550 0.02 22000 495 0.02 22000 440 0.02
10 20000 600 0.1 20000 540 0.1 20000 480 0.1
0.5° 15 20000 550 0.08 20000 495 0.08 20000 440 0.08
30 20000 500 0.02 20000 450 0.02 20000 400 0.02
10 20000 650 0.1 20000 585 0.1 20000 520 0.1
15 20000 600 0.08 20000 540 0.08 20000 480 0.08
R0O.75 1.0°
20 20000 550 0.05 20000 495 0.05 20000 440 0.05
30 20000 530 0.02 20000 480 0.02 20000 425 0.02
10 20000 700 0.1 20000 630 0.1 20000 560 0.1
1.5° 15 20000 650 0.08 20000 585 0.08 20000 520 0.08
30 20000 600 0.02 20000 540 0.02 20000 480 0.02
20 18000 800 0.05 18000 720 0.05 18000 640 0.05
0.5° 30 18000 650 0.03 18000 585 0.03 18000 520 0.03
40 18000 500 0.02 18000 450 0.02 18000 400 0.02
20 18000 900 0.05 18000 810 0.05 18000 720 0.05
R1.0 25 18000 850 0.04 18000 765 0.04 18000 680 0.04
5 30 18000 800 0.03 18000 720 0.03 18000 640 0.03
10 35 18000 750 0.03 18000 675 0.03 18000 600 0.03
40 18000 600 0.02 18000 540 0.02 18000 480 0.02
50 18000 550 0.02 18000 495 0.02 18000 440 0.02
AN ap
Maximum cutting depth F/\
<0.1R(R<0.5)
<0.2R(R>0.5)
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Solid Carbide

end Mills MILLING

Cutting parameters for PML/PM series end mills

PM-2BC

il i e o I Al i [ = st

) (mm) (min™) (min™) (min™)
20 18000 1000 0.05 18000 900 0.05 18000 800 0.05
1.5° 30 18000 900 0.03 18000 810 0.03 18000 720 0.03
40 18000 750 0.03 18000 675 0.03 18000 600 0.03
R1.0 . 30 18000 900 0.04 18000 810 0.04 18000 720 0.04
2 40 18000 850 0.03 18000 765 0.03 18000 680 0.03
. 30 18000 1000 0.04 18000 900 0.04 18000 800 0.04
® 40 18000 900 0.03 18000 810 0.03 18000 720 0.03
30 16000 1100 0.1 16000 990 0.1 16000 880 0.1
0.5° 40 16000 950 0.06 16000 855 0.06 16000 760 0.06
50 16000 800 0.03 16000 720 0.03 16000 640 0.03
RLS 30 16000 1200 0.1 16000 1080 0.1 16000 960 0.1
1.0° 40 16000 1000 0.06 16000 900 0.06 16000 800 0.06
50 16000 850 0.03 16000 765 0.03 16000 680 0.03
30 16000 1300 0.1 16000 1170 0.1 16000 1040 0.1
R1.5 1.5° 40 16000 1100 0.06 16000 990 0.06 16000 880 0.06
50 16000 950 0.03 16000 855 0.03 16000 760 0.03
0.5° 60 14000 1100 0.1 14000 990 0.1 14000 880 0.1
R20 1.0° 60 14000 1100 0.1 14000 990 0.1 14000 880 0.1

[\/\/\ ap
Maximum cutting depth
<0.1R(R<0.5)
<0.2R(R>0.5)

1.Please select high-precision machine and tool holder. When vibration and abnormal noise occur during machining, please reduce axial cutting

depth ap.

2.Please use air blow or cutting liquid with high mist retardant property.

3.Reduce feed speed correspondingly when rotating speed is low.

4.Because machining conditions such as machine and allowance for machining may vary, please adjust the parameters based on actual

requirements.
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MILLING solid carbide End Mills

Cutting parameters for PML/PM series end mills

PML-2R%PM-2R

Diameter R Feed speed Y Feed speed R Feed speed RC1E ) Feed speed RELELY) Feed speed
(mm) sp(_eeld (mm/min) SP?eld (mm/min) sp(_ee;d (mm/min) Sp?ei’ (mm/min) spt_aefl (mm/min)
(min™) (min™) (min™) (min™) (min™)
1 20000 240 20000 75 20000 195 20000 145 20000 95
2 15000 385 11150 100 15000 335 13000 215 11140 130
3 14000 655 7500 145 10600 505 8500 395 7430 245
4 10800 675 5500 155 8000 55 6500 405 5570 245
5 8200 695 4500 155 6400 540 5000 425 4460 260
6 7000 720 3700 170 5300 555 4200 435 3710 260
8 5200 720 2800 170 4000 555 3200 440 2785 275
10 4200 695 2200 170 3200 535 2500 420 2230 255
12 3500 695 1850 170 2650 535 2100 420 1855 255
ae=0.1D ae=0.05D ae=0.03D
ap=1.5D ap=1.5D ap=1.5D
Maximum
cutting depth
ae=1D
Diameter | Cutting depth Diameter | Cutting depth
ap range ap ran
ge ap
P1<D<@3 0.15D
@1<D<@3 0.1D
@3<D<D6 0.3D 23<D 02D
?6<D<@20 0.5D

1.The above table shows the standard value of side milling. When milling slot, 50%~70% of rotating speed and 40%~60% of feed speed stated

above are recommended as standard.

2.Please select high-precision machine and tool holder.

3.Please use air blow or cutting liquid with high mist retardant property.

4.Down milling is recommended in the case of side milling.

5.When the machine rigidity and workpiece fixture stability is low, vibration and abnormal noise may be generated. Please reduce the rotating

speed and feed speed stated above correspondingly.

6.Make overhang of tool as short as possible in conditions of non-interference.
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PML-4R% PML-4R-H% PM-4R% PM-4R-H% PML-4RFP PM-4RFP

Diameter R Feed speed Y Feed speed R Feed speed RC1E ) Feed speed RELELY) Feed speed
(mm) sp(_eeld (mm/min) sp(_aelcl (mm/min) sp_ee;d (mm/min) Sp?ei’ (mm/min) spt_aefl (mm/min)
(min™) (min™) (min™) (min™) (min™)
3 14000 985 7500 175 10600 755 8500 590 7430 435
4 10800 1010 5500 175 8000 770 6500 600 5570 445
5 8200 1055 4500 175 6400 805 5000 640 4460 470
6 7000 1080 3700 195 5300 830 4200 650 3710 470
8 5200 1070 2800 195 4000 815 3200 660 2785 485
10 4200 1055 2200 195 3200 805 2500 625 2230 450
12 3500 1055 1850 195 2650 805 2100 625 1855 450
16 2600 985 1400 175 2000 755 1600 590 1390 435
ae=0.1D ae=0.05D ae=0.03D
ap=1.5D ap=1.5D ap=1.5D
i [}
Maximum 5 g »
cutting depth § =
=5
ae=1D (.%
Diameter ) Cutting depth Diameter | Cutting depth
ap range ap ran
ge ap
P1<D<@3 0.15D
P1<D<@3 0.1D
@3<D<D6 0.3D 23<D 020
?6<D<@20 0.5D

1.The above table shows the standard value of side milling. When milling slot, 50%~70% of rotating speed and 40%~60% of feed speed stated
above are recommended as standard.

2.Please select high-precision machine and tool holder.

3.Please use air blow or cutting liquid with high mist retardant property.

4.Down milling is recommended in the case of side milling.

5.When the machine rigidity and workpiece fixture stability is low, vibration and abnormal noise may be generated. Please reduce the rotating
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speed and feed speed stated above correspondingly.
6.Make overhang of tool as short as possible in conditions of non-interference.
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MILLING solid carbide End Mills

Cutting parameters for PML/PM seriesend mills--—----—------—-——---

PM-4H % PM-4HL

Standard:
Diameter X R Feed speed Y Feed speed R Feed speed RC1E ) Feed speed RELELY) Feed speed
Corner radius speeld (mm/min) speeld (mm/min) spee;d (mm/min) Speei’ (mm/min) speefi (mm/min)
(min™) (min™) (min™) (min™) (min™)
3.0xR0.8 10500 6250 8500 4500 7450 3900 5300 2600 3200 995
4.0xR1.0 7950 6600 6350 4800 5550 4200 4000 2750 2400 1050
5.0xR1.2 6350 7000 5100 5100 4450 4450 3200 2850 1900 1150
6.0xR1.0
5300 7000 4250 5100 3700 4450 2650 2850 1600 1150
6.0xR1.5
8.0xR1.0
4550 7000 3200 5100 2800 4450 2000 2850 1200 1150
8.0xR2.0
10.0xR1.0
3200 7000 2550 5100 2250 4450 1600 2850 955 1150
10.0xR2.0
12.0xR2.0
2 7 21 1 1 44 1 2 7 11
12.0xR3.0 650 000 00 5100 850 50 350 850 95 50
Maximum ap=0.5mm Maximum ap=0.4mm Maximum ap=0.2mm
ae=0.5D
§ Maximum
= cutting depth ap=0.2R
7

1.Please select high-precision machine and tool holder.

2.Please use air blow or cutting liquid with high mist retardant property.

3.Down milling is recommended.

4.When the machine rigidity and workpiece fixture stability is low, vibration and abnormal noise may be generated. Please reduce the rotating
speed and feed speed stated above correspondingly.

5.Make overhang of tool as short as possible in conditions of non-interference.

6.The above cutting parameters are based on contour machining when overhang L/D<4. Please make adjustments according to the table below
when overhang is different.
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Different cutting parameters under different overhang of tool:

L/ID<4 100% 100% 100%
L/D=5 80%~90% 70%~90% 80%~90%
L/D=6 60%~80% 50%-~70% 60%~80%
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PM-4H % PM-4HL

High speed:

Solid Carbide

end Mills MILLING

Cutting parameters for PML/PM series end mills

Diameter X R Feed speed Y Feed speed REEHIE] Feed speed RC1E ) Feed speed RELELY) Feed speed
Corner radius speeld (mm/min) speeld (mm/min) spee;d (mm/min) Speei’ (mm/min) speefi (mm/min)

(min™) (min™) (min™) (min™) (min™)
3.0xR0.8 21000 12500 21000 12000 16000 8400 16000 7850 10500 3300
4.0xR1.0 16000 13000 16000 12000 12000 9000 12000 8200 7950 3550
5.0xR1.2 12500 14000 12500 12500 9550 9550 9550 8600 6350 3800
6.0xR1.0

10600 14000 10600 12700 7950 9550 7950 8600 5300 3800
6.0xR1.5
8.0xR1.0

7950 14000 7950 12700 5950 9550 5950 8600 4000 3800
8.0xR2.0
ORI 6350 14000 6350 12700 4750 9550 4750 8600 3200 3800
10.0xR2.0
12.0xR2.0 5300 14000 5300 12700 4000 9550 4000 8600 2650 3800
12.0xR3.0

Maximum ap=0.4mm Maximum ap=0.2mm Maximum ap=0.1mm
ae=0.3D
Maximum
cutting depth ap=0.2R

1.Please select high-precision machine and tool holder.
2.Please use air blow or cutting liquid with high mist retardant property.

3.Down milling is recommended.

4.When the machine rigidity and workpiece fixture stability is low, vibration and abnormal noise may be generated. Please reduce the rotating

speed and feed speed stated above correspondingly.

5.Make overhang of tool as short as possible in conditions of non-interference.

6.The above cutting parameters are based on contour machining when overhang L/D=4. Please make adjustments according to the table below

when overhang is different.

Different cutting parameters under different overhang of tool:

100%

60%-~80%

40%~60%

100%

60%-~80%
40%~60%

100%

60%~80%
40%~60%
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MILLING solid carbide End Mills

Cutting parameters for GM seriesend mills -~~~

GM-2E%x GM-2EL

DI Rotating Feed Rotating Feed Rotating Feed Rotating Feed Rotating Feed Rotating Feed
lameter
(mm) speed speed speed speed speed speed speed speed speed speed speed speed
(min™) | (mm/min)| (min™) |(mm/min)| (min®) |(Mmm/min)| (Min?) |(Mmm/min)| (Min?) |(Mmm/min)| (min®) | (mm/min)
20000 165 20000 165 20000 135 20000 135 20000 50 20000 100
2 15000 265 15000 265 15000 240 15000 235 11150 70 13000 150
3 14000 455 14000 455 13000 420 10600 350 7500 100 8500 275
4 10800 465 10800 465 10000 430 8000 355 5500 110 6500 280
5 8200 485 8200 485 7600 450 6400 370 4500 110 5000 295
6 7000 500 7000 500 6400 460 5300 385 3700 115 4200 300
8 5200 495 5200 495 4800 455 4000 380 2800 115 3200 305
10 4200 485 4200 485 3800 450 3200 370 2200 115 2500 290
12 3500 485 3500 485 3200 450 2650 370 1850 115 2100 290
14 3000 455 3000 455 2700 420 2300 350 1600 110 1800 275
16 2600 455 2600 455 2400 420 2000 350 1400 100 1600 275
18 2300 445 2300 445 2100 410 1800 345 1250 100 1400 270
20 2050 445 2050 445 1900 410 1600 345 1100 100 1250 270
ae=0.1D ae=0.05D
o -~ e
>
o
3
7 ap=1D ap=1D
()
=
2
0_3 Maximum cutting
g depth
=
o3
2 ae=1D
S
i i f ae=1D
2 Diameter range | Cutting depth ap
ap
2 P1<D<@3 0.15D p=0.05D
" @3<D 0.3D
wv
[}
=
o
2
&

1.The above table shows the standard value of side milling. When milling slot, 50%~70% of rotating speed and 40%~60% of feed speed stated
above are recommended as standard.

2.Please select high-precision machine and tool holder.

3.Please use air blow or cutting liquid with high mist retardant property.

4.Down milling is recommended in the case of side milling.

5.When the machine rigidity and workpiece fixture stability is low, vibration and abnormal noise may be generated. Please reduce the rotating
speed and feed speed stated above correspondingly.

6.Make overhang of tool as short as possible in conditions of non-interference.
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Solid Carbide End Mills MILLING

GM-3E%x GM-3EL

Cutting parameters for GM series end mills

Pre-hardened steel, Pre-hardened steel,
Workpiece Cast iron, Nodular Selie S bl e a7 quenched and . guenched and
X ; steel steel Stainless steel
material castiron ~750N/mm? ~30HRC tempered steel tempered steel
~40HRC ~50HRC
DI Rotating Feed Rotating Feed Rotating Feed Rotating Feed Rotating Feed Rotating Feed
iameter
(mm) speed speed speed speed speed speed speed speed speed speed speed speed
(min®) | (mm/min) | (min®) |(mm/min)| (min®) |(mm/min)| (min®) |(mm/min)| (min") |(mm/min)| (min™) | (mm/min)
1 20000 215 20000 215 20000 175 20000 175 20000 65 20000 130
2 15000 345 15000 345 15000 310 15000 305 11150 90 13000 195
3 14000 590 14000 590 13000 546 10600 455 7500 130 8500 360
4 10800 600 10800 605 10000 560 8000 460 5500 145 6500 365
5 8200 630 8200 630 7600 585 6400 480 4500 145 5000 380
6 7000 650 7000 650 6400 600 5300 500 3700 150 4200 390
8 5200 645 5200 645 4800 590 4000 495 2800 150 3200 400
10 4200 630 4200 630 3800 585 3200 480 2200 150 2500 380
12 3500 630 3500 630 3200 585 2650 480 1850 150 2100 380
14 3000 590 3000 590 2700 545 2300 455 1600 145 1800 360
16 2600 590 2600 590 2400 545 2000 455 1400 130 1600 360
18 2300 580 2300 580 2100 530 1800 450 1250 130 1400 350
20 2050 580 2050 580 1900 530 1600 450 1100 130 1250 350
ae=0.1D ae=0.05D
ap=1D ap=1.5D
Maximum cutting
depth
ae=1D
Diameter range | Cutting depth ap ae=1D
ap
@1<D<@3 0.15D ap=0.05D
@3<D 0.3D

1.The above table shows the standard value of side milling. When milling slot, 50%~70% of rotating speed and 40%~60% of feed speed stated

above are recommended as standard.

2.Please select high-precision machine and tool holder.

3.Please use air blow or cutting liquid with high mist retardant property.

4.Down milling is recommended in the case of side milling.

5.When the machine rigidity and workpiece fixture stability is low, vibration and abnormal noise may be generated. Please reduce the rotating

speed and feed speed stated above correspondingly.

6.Make overhang of tool as short as possible in conditions of non-interference.
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GM-4E-Gk GM-4EL-G

Pre-hardened steel, Pre-hardened steel,
Workpiece Cast iron, Nodular Carbonsf;fl’ Alloy Carbonsf::fl' Gl quenched and Stainless steel quenched and
material cast iron ~750N/mm? ~30HRC tempered steel tempered steel
~40HRC ~50HRC
DI Rotating Feed Rotating Feed Rotating Feed Rotating Feed Rotating Feed Rotating Feed
iameter
(mm) speefl speed speeii speed speefi speed speeld speed speeld speed spee1d speed
(min™) | (mm/min)| (min") |(mm/min)| (min®) |(mm/min)| (min”) |(Mm/min)| (min~) | (mm/min)| (min”) | (mm/min)
1 20000 225 20000 225 20000 180 20000 180 20000 80 20000 135
2 15000 360 15000 360 15000 325 15000 315 11150 90 13000 200
3 14000 610 14000 610 13000 570 10600 470 7500 110 8500 370
4 10800 630 10800 630 10000 575 8000 480 5500 115 6500 380
5 8200 660 8200 660 7600 600 6400 505 4500 115 5000 400
6 7000 675 7000 675 6400 620 5300 515 3700 120 4200 405
8 5200 665 5200 665 4800 610 4000 510 2800 120 3200 415
10 4200 660 4200 660 3800 600 3200 505 2200 120 2500 390
12 3500 660 3500 660 3200 600 2650 505 1850 120 2100 390
14 3000 610 3000 610 2700 570 2300 470 1600 115 1800 370
16 2600 610 2600 610 2400 570 2000 470 1400 110 1600 370
18 2300 600 2300 600 2100 560 1800 460 1250 95 1400 365
20 2050 600 2050 600 1900 560 1600 460 1100 95 1250 365
ae=0.1D ae=0.05D
ap=1.5D ap=1.5D
Maximum cutting
depth
ae=1D
Diameter range | Cutting depth ap ae=1D
ap @1<D<@3 0.15D
ap=0.05D
@3<D 0.3D

1.The above table shows the standard value of side milling. When milling slot, 50%~70% of rotating speed and 40%~60% of feed speed stated

above are recommended as standard.

2.Please select high-precision machine and tool holder.

3.Please use air blow or cutting liquid with high mist retardant property.

4.Down milling is recommended in the case of side milling.

5.When the machine rigidity and workpiece fixture stability is low, vibration and abnormal noise may be generated. Please reduce the rotating

speed and feed speed stated above correspondingly.

6.Make overhang of tool as short as possible in conditions of non-interference.
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Pre-hardened steel, Pre-hardened steel,
Workpiece Cast iron, Nodular Carbon;;z&lal, Alloy Carbonsfézlel, mltey quenched and Stainless steel quenched and
material cast iron ~750N/mm? _30HRC tempered steel tempered steel
~40HRC ~50HRC
DI Rotating Feed Rotating Feed Rotating Feed Rotating Feed Rotating Feed Rotating Feed
iameter
(mm) speeld speed spee1d speed speeld speed speeld speed spee;d speed speefl speed
(min®) | (mm/min)| (min”) |(mMm/min)| (min®) |(mm/min)| (min”) |(Mm/min)| (min~) |(mm/min)| (min™) | (mm/min)
1 20000 250 20000 250 20000 200 20000 200 20000 90 20000 150
2 15000 400 15000 400 15000 360 15000 350 11150 100 13000 225
3 14000 680 14000 680 13000 630 10600 525 7500 120 8500 410
4 10800 700 10800 700 10000 640 8000 535 5500 125 6500 420
5 8200 730 8200 730 7600 670 6400 560 4500 125 5000 440
6 7000 750 7000 750 6400 690 5300 575 3700 135 4200 450
8 5200 740 5200 740 4800 680 4000 565 2800 135 3200 460
10 4200 730 4200 730 3800 670 3200 560 2200 135 2500 435
12 3500 730 3500 730 3200 670 2650 560 1850 135 2100 435
14 3000 680 3000 680 2700 630 2300 525 1600 125 1800 410
16 2600 680 2600 680 2400 630 2000 525 1400 120 1600 410
18 2300 670 2300 670 2100 620 1800 55} 1250 105 1400 405
20 2050 670 2050 670 1900 620 1600 515 1100 105 1250 405
ae=0.1D ae=0.05D
ap=1.5D ap=1.5D
Maximum cutting
depth
ae=1D
Diameter range | Cutting depth ap ae=1D
ap @1<D<@3 0.15D
ap=0.05D
@3<D 0.3D

1.The above table shows the standard value of side milling. When milling slot, 50%~70% of rotating speed and 40%~60% of feed speed stated

above are recommended as standard.

2.Please select high-precision machine and tool holder.

3.Please use air blow or cutting liquid with high mist retardant property.

4.Down milling is recommended in the case of side milling.

5.When the machine rigidity and workpiece fixture stability is low, vibration and abnormal noise may be generated. Please reduce the rotating

speed and feed speed stated above correspondingly.

6.Make overhang of tool as short as possible in conditions of non-interference.
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MILLING solid carbide End Mills

Cutting parameters for GM seriesend mills -~~~

GM-6E

D Rotating Feed Rotating Feed Rotating Feed Rotating Feed Rotating Feed Rotating Feed
(mm) speed speed speed speed speed speed speed speed speed speed speed speed
(min™) | (mm/min)| (min™) |(mm/min)| (min") |(mm/min)| (min) |(mm/min)| (min®) |(mm/min)| (min®) |(mm/min)
6 7000 890 7000 890 6400 820 5300 680 3700 160 4200 540
8 5200 890 5200 890 4800 820 4000 680 2800 160 3200 550
10 4200 860 4200 860 3800 800 3200 665 2200 160 2500 520
12 3500 860 3500 860 3200 800 2650 665 1850 160 2100 520
14 3000 810 3000 810 2700 750 2300 625 1600 150 1800 490
16 2600 810 2600 810 2400 750 2000 625 1400 150 1600 490
18 2300 800 2300 800 2100 740 1800 615 1250 125 1400 485
20 2050 800 2050 800 1900 740 1600 615 1100 125 1250 485
ae=0.05D
Maximum cutting ap=1.5D
depth
@
>
o
3
&

1.Please select high-precision machine and tool holder.

2.Please use air blow or cutting liquid with high mist retardant property.

3.Down milling is recommended in the case of side milling.

4.When the machine rigidity and workpiece fixture stability is low, vibration and abnormal noise may be generated..Please reduce the rotating
speed and feed speed stated above correspondingly.

5.Make overhang of tool as short as possible in conditions of non-interference.
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Solid Carbide

GM-6EL

end Mills MILLING

Cutting parameters for GM series end mills

D Rotating Feed Rotating Feed Rotating Feed Rotating Feed Rotating Feed Rotating Feed
(mm) spt_agfi speeq sp(_ee_;i speec_i spt_eef speec_i sp(_eef speet_j spt_eef speec_i sp(_-:‘e:fl speet_i
(min”) | (mm/min)| (min”) |(mm/min)| (min~) |(mm/min)| (min”) |(mMmm/min)| (min~) |(mm/min)| (min~) | (mm/min)

6 5800 750 5800 750 5300 685 4250 545 2650 115 3600 460

8 4400 750 4400 750 4000 685 3180 545 2000 115 2700 465

10 3500 730 3500 730 3200 665 2550 530 1600 115 2150 440

12 2900 730 2900 730 2650 665 2120 530 1350 115 1800 440

14 2500 685 2500 685 2300 625 1820 500 1150 105 1550 415

16 2200 685 2200 685 2000 625 1590 500 1000 105 1350 415

18 1950 675 1950 675 1800 615 1420 490 900 90 1200 410

20 1750 675 1750 675 1600 615 1270 490 800 90 1050 410

ae=0.02D
Maximum cutting ap=3D

depth

1.Please select high-precision machine and tool holder.

2.Please use air blow or cutting liquid with high mist retardant property.

3.Down milling is recommended in the case of side milling.

4.When the machine rigidity and workpiece fixture stability is low, vibration and abnormal noise may be generated. Please reduce the rotating

speed and feed speed stated above correspondingly.

5.Make overhang of tool as short as possible in conditions of non-interference.
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GM-2EP

material ~750N/mm?’ SOHRC ~40HRC
e A N = =R R el ) N v -
(mm) (min™) | (mm/min) (min™) | (mm/min) (min™) | (mm/min) (min™) | (mm/min)
4 28000 500 0.023 28000 400 0.021 28000 250 0.018 25000 200 0.014
0.5 6 22000 400 0.007 22000 350 0.06 22000 150 0.005 20000 150 0.004
8 18000 300 0.005 18000 300 0.005 18000 150 0.004 20000 150 0.003
4 32000 900 0.057 32000 600 0.053 32000 600 0.044 25000 400 0.035
6 26000 700 0.036 26000 450 0.034 26000 400 0.028 21000 300 0.022
08 8 22000 500 0.026 22000 350 0.024 22000 300 0.02 18000 200 0.016
10 22000 500 0.01 22000 350 0.01 22000 300 0.008 18000 200 0.006
4 2900 1300 0.08 27000 1000 0.08 26000 900 0.07 20000 600 0.05
6 29000 1300 0.07 27000 1000 0.07 26000 900 0.06 20000 600 0.04
8 24000 900 0.05 23000 800 0.04 22000 700 0.04 18000 400 0.03
10 10 20000 700 0.03 19000 600 0.03 18000 500 0.03 15000 300 0.02
12 20000 700 0.02 19000 600 0.02 18000 500 0.02 15000 300 0.01
14 18000 500 0.015 15000 400 0.01 15000 360 0.01 12000 200 0.008
6 25000 1100 0.09 23000 1000 0.08 22000 900 0.07 17000 600 0.05
8 21000 900 0.07 20000 700 0.07 19000 700 0.05 14000 400 0.04
12 10 21000 900 0.06 20000 700 0.05 19000 700 0.04 14000 400 0.03
12 18000 700 0.04 17000 600 0.04 16000 500 0.03 11000 300 0.02
6 20000 1200 0.15 18000 1000 0.14 18000 900 0.11 14000 600 0.09
8 19000 900 0.11 16000 800 0.1 15000 700 0.08 12000 400 0.07
1.5 10 19000 900 0.09 16000 800 0.08 15000 700 0.06 12000 400 0.05
12 19000 900 0.07 16000 800 0.06 15000 700 0.05 12000 400 0.04
14 19000 700 0.06 16000 650 0.05 15000 630 0.04 12000 360 0.03
6 16000 1300 0.34 15000 1100 0.31 14000 1000 0.26 11000 700 0.21
8 16000 1300 0.29 15000 1100 0.26 14000 1000 0.22 11000 700 0.18
10 14000 900 0.26 1300 800 0.24 12000 700 0.20 9000 500 0.16
20 12 14000 900 0.14 13000 800 0.13 12000 700 0.11 9000 500 0.09
14 14000 900 0.10 13000 800 0.11 12000 700 0.09 9000 500 0.07
16 14000 900 0.08 13000 800 0.08 12000 700 0.07 9000 500 0.06
Clz\/ltt?r)l(;;nélé?th I Ap (Once cutting depth)
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Solid Carbide End Mills MILLING

ffffffffffffffffffffffffffffffffffffffffffffffffffff Cutting parameters for GM series end mills

GM-2EP

Workpiece Cast |ror|1|, Carbor steel, Carbon steel, Alloy steel Pre-harc:‘ened steecI‘, querched » |
e Alloy steel L ~30HRC and tempered steel Stainless stee
e ~750N/mm ~40HRC
. Effective | Rotating Feed Rotating Feed Rotating Feed Rotating Feed
D|g;nme;er length speed speed (r::;\) speed speed (r:fn) speed speed (n?rn) speed speed (r::]n)
(mm) (min™) | (mm/min) (min™) | (mm/min) (min™) | (mm/min) (min™) | (mm/min)
8 13000 1300 0.42 12000 1100 0.39 11000 1000 0.33 9000 700 0.26
10 13000 1300 0.36 12000 1100 0.33 11000 1000 0.28 9000 700 0.22
12 13000 1300 0.24 12000 1100 0.23 11000 1000 0.19 9000 700 0.15
2.5 14 12000 900 0.18 10000 800 0.17 9000 700 0.14 7000 500 0.11
16 12000 900 0.13 10000 800 0.12 9000 700 0.09 7000 500 0.08
18 12000 800 0.11 10000 720 0.10 9000 630 0.07 7000 450 0.07
20 12000 800 0.09 10000 720 0.08 9000 630 0.05 7000 450 0.05
6 11000 1300 0.42 10000 1100 0.39 10000 1000 0.32 8000 700 0.27
8 11000 1300 0.39 10000 1100 0.36 10000 1000 0.30 8000 700 0.24
10 11000 1300 0.31 10000 1100 0.29 10000 1000 0.24 8000 700 0.19
12 11000 1100 0.29 10000 1000 0.27 10000 900 0.22 8000 650 0.16
3.0
14 11000 1100 0.27 10000 1000 0.25 10000 900 0.20 8000 650 0.15
16 10000 850 0.22 10000 750 0.20 9000 650 0.17 6000 450 0.13
18 10000 850 0.16 10000 750 0.14 9000 650 0.12 6000 450 0.10
20 10000 850 0.12 10000 750 0.10 9000 650 0.08 6000 450 0.07 o
=}
12 8000 1300 0.42 7000 1100 0.38 7000 1000 0.32 6000 700 0.26 _é é’
o
4.0 16 8000 1100 0.39 7000 1000 0.35 7000 900 0.30 6000 650 0.24 ! g -
= S
20 7000 900 0.34 7000 800 0.30 6000 700 0.27 5000 500 0.20 (‘,3) °
25 7000 900 0.30 7000 800 0.27 6000 700 0.24 5000 500 0.15
W)
16 6000 1200 0.49 6000 1000 0.45 5000 1000 0.38 5000 600 0.30 '_é
5.0 k=)
25 5000 800 0.45 5000 720 0.42 5000 700 0.35 5000 600 0.25 5
£
3
=
&
e
B
Maximum . g
cutting depth I Ap (Once cutting depth) 2
S
o
oh
£
E
=
O

1.Please select high-precision machine and tool holder.
2.Please use air blow or cutting liquid with high mist retardant property.
3.Make overhang of tool as short as possible in conditions of non-interference.

4.Reduce feed speed correspondingly when rotating speed is low.
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MILLING solid carbide End Mills

Cutting parameters for GM seriesendmills -~

GM-2ES

Diameter RELEL) Feed speed R Feed speed Ry Feed speed AL Feed speed RELELY) Feed speed
(mm) spgefi (mm/min) spt_eefi (mm/min) spge}:l (mm/min) Sp?ef' (mm/min) spt_aefi (mm/min)
(min™) (min™) (min™) (min™) (min™)
0.3 32000 115 32000 115 32000 115 32000 80 32000 40
0.4 32000 125 32000 125 32000 125 32000 90 27500 50
0.5 32000 125 32000 125 29500 125 25000 90 22000 50
0.6 32000 125 32000 125 24500 125 21000 90 18500 50
0.7 32000 125 32000 125 24500 125 21000 90 18500 50
0.8 24500 125 24500 125 18500 125 15500 90 13500 50
0.9 24500 125 24500 125 18500 125 15500 90 13500 50
1.0 21000 140 25000 165 16800 130 14500 90 10000 50
1.5 13000 140 15000 165 11800 130 10000 90 7000 50
2.0 13000 160 15000 185 11800 145 10000 100 7000 60
2.5 8700 200 10000 240 8200 185 6600 100 4700 60
3.0 8700 285! 10000 270 8200 220 6600 100 4700 75
ae=1D

w . . Diameter range | Cutting depth ap

o Maximum cutting a D<@l 0.05D

3 depth

= @1<D<@3 0.15D

1.Please select high-precision machine and tool holder.

2.Please use air blow or cutting liquid with high mist retardant property.

3.When the machine rigidity and workpiece fixture stability is low, vibration and abnormal noise may be generated. Please reduce the rotating
speed and feed speed stated above correspondingly.

4.Make overhang of tool as short as possible in conditions of non-interference.
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Solid Carbide

end Mills MILLING

Cutting parameters for GM series end mills

GM-2B X GM-2BL

DR Rotating Feed Rotating Feed Rotating Feed Rotating Feed Rotating Feed Rotating Feed
(mm) spt_aef speeq sp(_ee_:i speec_i spggfi speec_i sp(_eef speet_j spt_eef speec_j sp(_ee:fl speet_i

(min”) | (mm/min)| (min”) |(mm/min)| (min~) |(mm/min)| (min”) |(mMmm/min)| (min~) |(mm/min)| (min~) | (mm/min)
RO.5 40000 800 40000 800 38000 700 32000 320 22300 200 25000 275
R1.0 24000 900 24000 900 19000 760 16000 400 11150 230 13000 275
R1.5 15500 950 15500 950 12750 760 10600 450 7400 290 8500 280
R2.0 11500 950 11500 950 9550 760 8000 550 5550 370 6500 370
R2.5 9500 1050 9500 1050 7650 800 6400 550 4450 370 5000 375
R3.0 8000 1050 8000 1050 6400 800 5300 580 3700 390 4200 390
R4.0 6000 1300 6000 1300 4800 950 4000 700 2750 455 3200 440
R5.0 4800 1200 4800 1200 3800 900 3200 650 2200 430 2500 440
R6.0 4000 1100 4000 1100 3200 840 2650 610 1850 430 2100 420
R8.0 3000 1050 3000 1050 2400 800 2000 600 1350 380 1600 375
R10.0 2400 950 2400 950 1900 680 1600 560 1100 370 1250 330

ap=0.1R
Maximum cutting :ap=0-05R
depth ‘ ‘
ae=0.2R ae=0.1R

1.Please select high-precision machine and tool holder.

2.Please use air blow or cutting liquid with high mist retardant property.

3.When the machine rigidity and workpiece fixture stability is low, vibration and abnormal noise may be generated. Please reduce the rotating

speed and feed speed stated above correspondingly.

4.Make overhang of tool as short as possible in conditions of non-interference.

B401

)
=
=
=
s
s
=
=)
N

end mills

Cutting parameters for GM series end mills



MILLING solid carbide End Mills

Cutting parameters for GM seriesendmills -~

GM-4B X GM-4BL

Cutting speed 150 m/min 150m/min 120m/min 100m/min 70m/min 80m/min
Diameter Rotating Feed Rotating Feed Rotating Feed Rotating Feed Rotating Feed Rotating Feed
(mm) sp.egfi speeq spggld speet_i spggfi speeq spggld speeq spge_:i speeq sp(legfi speec:i
(min?) | (mm/min)| (min”) |[(mm/min)| (Min”) |(mm/min)| (mMin7) |(mm/min)| (min~) |(mm/min)| (min”) | (mm/min)
R1.5 15500 1710 15500 1710 12750 1340 10600 810 7400 520 8500 500
R2.0 11500 1710 11500 1710 9550 1340 8000 990 5550 660 6500 665
R2.5 9500 1890 9500 1890 7650 1440 6400 990 4450 660 5000 675
R3.0 8000 1890 8000 1890 6400 1440 5300 1040 3700 700 4200 700
R4.0 6000 2340 6000 2340 4800 1710 4000 1260 2750 820 3200 790
R5.0 4800 2160 4800 2160 3800 1620 3200 1170 2200 770 2500 790
R6.0 4000 1980 4000 1980 3200 1510 2650 1100 1850 770 2100 755
R8.0 3000 1890 3000 1890 2400 1440 2000 1080 1350 680 1600 675
R10.0 2400 1710 2400 1710 1900 1220 1600 1000 1100 660 1250 595

' . A ap=0.1R ‘apzo.OSR
Maximum cutting I:Eﬁl:’l
depth

ae=0.1R

ae=0.2R

S||iw pua

1.Please select high-precision machine and tool holder.

2.Please use air blow or cutting liquid with high mist retardant property.

3.When the machine rigidity and workpiece fixture stability is low, vibration and abnormal noise may be generated. Please reduce the rotating
speed and feed speed stated above correspondingly.

4.Make overhang of tool as short as possible in conditions of non-interference.
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Solid Carbide

GM-2BS

Rotating

Rotating

Rotating

Rotating

end Mills MILLING

Cutting parameters for GM series end mills

Rotating

Y| meed T | et o | ceeed (T | speed T | e oy
R0.15 32000 300 32000 300 32000 270 32000 250 32000 150
RO.2 32000 380 32000 380 32000 320 32000 300 32000 175
R0.25 32000 460 32000 460 32000 410 32000 330 32000 205
RO.3 32000 535 32000 535 32000 500 32000 420 32000 265
R0.35 32000 550 32000 550 32000 520 32000 440 32000 270
RO0.4 32000 610 32000 610 32000 560 32000 460 27500 285
R0.45 32000 700 32000 700 32000 600 25000 400 27500 285
R0.5 32000 765 32000 765 32000 640 25000 400 22000 285
R1.0 24000 900 24000 900 19000 760 16000 400 11150 230
R1.5 15500 950 15500 950 12750 760 10600 450 7400 290
F./\/\ ap Diameter| Cutting | Cutting
Maximum cutting range | depth ap | width ae
depth D<@1 0.05R 0.2R
P1<D<@3 0.1R 0.2R

1.Please select high-precision machine and tool holder.

2.Please use air blow or cutting liquid with high mist retardant property.

3.Make overhang of tool as short as possible in conditions of non-interference.

4.Reduce feed speed correspondingly when rotating speed is low.
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GM-2BP

Worgiece | G, SHIISee [ oo o Aol | PeTiened s avenhed [

material ~750N/mm?’ SOHRC ~40HRC

] T e | et | o S | | S| S| iy | | 8y o
(mm) | (min™) |(mm/min) (min™) | (mm/min) (min™) | (mm/min) (min™) | (mm/min)
4 27000 400 0.02 |0.025| 27000 380 0.02 [0.025| 27000 300 0.02 |0.025| 27000 200 0.02 |0.025

Ro:2 6 21000 200 0.01 |0.015| 21000 180 0.01 |0.015| 21000 160 0.01 |0.015| 21000 150 0.01 |0.015
4 27000 400 0.03 | 0.12 | 27000 380 0.03 | 0.12 | 25000 250 0.03 | 012 | 24000 200 0.03 | 0.12

R0.3 6 25000 300 0.03 | 0.12 | 25000 280 0.03 | 0.12 | 20000 150 0.03 | 0.12 | 20000 140 0.03 | 0.12
8 25000 240 0.03 | 0.12 | 25000 225 0.03 | 0.12 | 20000 120 0.03 | 0.12 | 20000 110 0.03 | 0.12
4 27000 600 0.04 | 0.16 | 27000 550 0.04 | 0.16 | 23000 450 0.04 | 0.16 | 21000 300 0.04 | 0.16
6 24000 400 0.04 | 0.12 | 24000 360 0.04 | 0.12 | 21000 250 0.04 | 0.12 | 19000 200 0.04 | 0.12

Rod 8 22000 300 0.04 | 0.12 | 22000 270 0.04 | 0.12 | 19000 150 0.04 | 0.12 | 19000 140 0.04 | 0.12
10 22000 270 0.03 | 0.09 | 22000 250 0.03 | 0.09 | 19000 135 0.03 | 0.09 | 19000 120 0.03 | 0.09
4 28000 600 0.05 | 0.20 | 28000 550 0.05 | 0.20 | 25000 500 0.05 | 0.20 | 21000 300 0.05 | 0.20
6 21000 400 0.05 | 0.20 | 21000 360 0.05 | 0.20 | 19000 300 0.05 | 0.20 | 16000 200 0.05 | 0.2

R0.5 8 21000 360 0.05 | 0.15 | 21000 320 0.05 | 0.15 | 19000 270 0.05 | 0.15 | 16000 180 0.05 | 0.15
10 18000 300 0.03 | 0.10 | 18000 270 0.03 | 0.10 | 17000 200 0.03 | 0.10 | 14000 150 0.03 | 0.10
12 18000 270 0.03 | 0.10 | 18000 250 0.03 | 0.10 | 17000 180 0.03 | 0.10 | 14000 135 0.03 | 0.10
6 20000 600 0.06 | 0.24 | 20000 540 0.06 | 0.24 | 17000 300 0.06 | 0.24 | 14000 200 0.06 | 0.24
8 20000 540 0.06 | 0.24 | 20000 500 0.06 | 0.24 | 17000 270 0.06 | 0.24 | 14000 170 0.06 | 0.24

Roo 12 16000 300 0.06 | 0.18 | 16000 270 0.06 | 0.18 | 14000 200 0.06 | 0.18 | 11000 150 0.06 | 0.18
16 16000 270 0.03 | 0.12 | 16000 230 0.03 | 0.12 | 14000 175 0.03 | 0.12 | 11000 138 0.03 | 0.12
8 17000 600 0.08 | 0.30 | 17000 540 0.08 | 0.30 | 15000 300 0.08 | 0.30 | 12000 250 0.08 | 0.30

R0.75 12 17000 540 0.06 | 0.24 | 17000 500 0.06 | 0.24 | 15000 275 0.06 | 0.24 | 12000 225 0.06 | 0.24
16 13000 300 0.04 | 0.16 | 13000 275 0.04 | 0.16 | 12000 200 0.04 | 0.16 | 9500 150 0.04 | 0.16
6 16500 800 0.10 | 0.40 | 16500 750 0.10 | 0.40 | 16500 560 0.10 | 0.40 | 13500 450 0.10 | 0.40
8 16500 800 0.10 | 0.32 | 16500 750 0.10 | 0.32 | 16500 560 0.10 | 0.32 | 13500 450 0.10 | 0.32
10 14000 630 0.08 | 0.30 | 14000 600 0.08 | 0.30 | 13000 450 0.08 | 0.30 | 10000 270 0.08 | 0.30

e 12 14000 630 0.06 | 0.30 | 14000 600 0.06 | 0.30 | 13000 450 0.06 | 0.30 | 10000 270 0.06 | 0.30
16 14000 550 0.06 | 0.24 | 14000 530 0.06 | 0.24 | 13000 400 0.06 | 0.24 | 10000 270 0.06 | 0.24
20 11000 360 0.06 | 0.16 | 11000 330 0.06 | 0.16 | 10000 225 0.06 | 0.16 | 8000 175 0.06 | 0.16

AN ap
Maximum
cutting depth
ae
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Solid Carbide

GM-2BP

end Mills MILLING

Cutting parameters for GM series end mills

B Effective |Rotating| Feed a . Rotating| Feed a - Rotating| Feed e Rotating| Feed a -

) | oy | oot | speec | o |comy | S| spesc | oy |y | S | <heed || oy | P | <oy | o
8 14000 | 800 0.10 | 0.32 | 14000 | 750 | 0.10 | 0.32 | 14000 560 | 0.10 | 0.32 | 12500 | 450 | 0.10 | 0.32
12 13000 630 0.06 | 0.30 | 13000 600 0.06 | 0.30 | 12000 450 0.06 | 0.30 | 10000 270 0.06 | 0.30

R 16 | 13000 | 550 0.06 | 0.24 | 13000 | 530 | 0.06 | 0.24 | 12000 | 400 | 0.06 | 0.24 | 10000 | 270 | 0.06 | 0.24
20 | 10000 | 360 0.06 | 0.16 | 10000 | 330 | 0.06 | 0.16 | 8000 225 | 0.06 | 0.16 | 7000 175 | 0.06 | 0.16
10 | 12000 | 800 0.15 | 0.40 | 12000 | 720 | 0.15 | 0.40 | 9500 600 | 0.15 | 0.40 | 7500 400 | 0.15 | 0.40
12 | 12000 | 720 0.15 | 0.40 | 12000 | 650 | 0.15 | 0.40 | 9500 540 | 0.15 | 0.40 | 7500 360 | 0.15 | 0.40

e 16 | 10000 | 600 0.15 | 0.40 | 10000 | 540 | 0.15 | 0.40 | 8500 300 | 0.15 | 0.40 | 6500 250 | 0.15 | 0.40
20 | 10000 | 600 0.10 | 0.32 | 10000 | 540 | 0.10 | 0.32 | 8500 300 | 0.10 | 0.32 | 6500 250 |0.10 | 0.32
10 9000 800 0.20 | 0.80 | 9000 720 | 0.20 | 0.80 | 7500 600 | 0.20 | 0.80 | 6000 400 | 0.20 | 0.80
16 9000 800 0.20 | 0.60 | 9000 720 | 0.20 | 0.60 | 7500 600 | 0.20 | 0.60 | 6000 400 | 0.20 | 0.60

R 20 7000 600 0.20 | 0.40 | 7000 540 | 0.20 | 0.40 | 6000 400 | 0.20 | 0.40 | 5000 250 | 0.20 | 0.40
25 7000 600 0.15 | 0.40 | 7000 540 | 0.15 | 0.40 | 6000 400 | 0.15 | 0.40 | 5000 250 | 0.15 | 0.40
16 7000 600 0.25 | 1.00 | 7000 540 | 0.25 | 0.10 | 6500 500 | 0.25| 1.0 | 5000 400 | 0.25 | 1.00

Ree 25 6000 500 0.25 | 1.00 | 6000 450 0.25 | 1.00 | 5000 500 0.25 | 1.00 | 4000 250 0.25 | 1.00

A ap
Maximum F/\
cutting depth
ae
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1.Please select high-precision machine and tool holder.

2.Please use air blow or cutting liquid with high mist retardant property.

3.Make overhang of tool as short as possible in conditions of non-interference.

4.Reduce feed speed correspondingly when rotating speed is low.

end mills

parameters for GM series end mills



MILLING solid carbide End Mills

Cutting parameters for GM seriesendmills -~

GM-2R

DI Rotating Feed Rotating Feed Rotating Feed Rotating Feed Rotating Feed Rotating Feed
iameter
(mm) speed speed speed speed speed speed speed speed speed speed speed speed
(min™) | (mm/min)| (min™) | (mm/min)| (min™) | (mm/min)| (min®) |(mm/min)| (min®) |(mm/min)| (min®) | (mm/min)
20000 200 20000 200 20000 160 20000 160 20000 60 20000 120
2 15000 320 15000 320 15000 290 15000 280 11150 84 13000 180
3 14000 545 14000 545 13000 510 10600 420 7500 120 8500 330
4 10800 560 10800 560 10000 520 8000 430 5500 130 6500 335
5 8200 580 8200 580 7600 540 6400 450 4500 130 5000 355
6 7000 600 7000 600 6400 550 5300 460 3700 140 4200 360
8 5200 600 5200 600 4800 550 4000 460 2800 140 3200 365
10 4200 580 4200 580 3800 540 3200 445 2200 140 2500 350
12 3500 580 3500 580 3200 540 2650 445 1850 140 2100 350
ae=0.1D ae=0.05D
ap=1D ap=1D
@
>
o . .
3 Maximum cutting
o depth
ae=1D
Diameter range | Cutting depth ap ae=1D
ap @1<D<@3 0.15D
@3<D 0.3D ap=0.05D

1.The above table shows the standard value of side milling. When milling slot, 50%~70% of rotating speed and 40%~60% of feed speed stated
above are recommended as standard.

2.Please select high-precision machine and tool holder.
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3.Please use air blow or cutting liquid with high mist retardant property.

4.Down milling is recommended in the case of side milling.

5.When the machine rigidity and workpiece fixture stability is low, vibration and abnormal noise may be generated. Please reduce the rotating
speed and feed speed stated above correspondingly.

6.Make overhang of tool as short as possible in conditions of non-interference.
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Solid Carbide End Mills MILLING

---------------------------------------------------- Cutting parameters for GM series end mills

GM-4R % GM-4RL

DI Rotating Feed Rotating Feed Rotating Feed Rotating Feed Rotating Feed Rotating Feed
iameter
(mm) spee:ﬂ speed speeld speed speefi speed speeld speed spee}i speed speef! speed
(min”) | (mm/min) | (min”) |(mm/min)| (min”) |(mm/min)| (min") |(mm/min)| (min") |(mm/min)| (min”) |(mm/min)
3 14000 820 14000 820 13000 755 10600 630 7500 145 8500 490
4 10800 840 10800 840 10000 770 8000 640 5500 145 6500 500
5 8200 880 8200 880 7600 810 6400 670 4500 145 5000 530
6 7000 900 7000 900 6400 830 5300 690 3700 160 4200 540
8 5200 890 5200 890 4800 815 4000 680 2800 160 3200 550
10 4200 880 4200 880 3800 810 3200 670 2200 160 2500 520
12 3500 880 3500 880 3200 810 2650 670 1850 160 2100 520
16 2600 680 2600 680 2400 630 2000 525 1400 120 1600 490
ae=0.1D ae=0.05D
ap=1.5D ap=1.5D
S
Maximum cutting =&
depth S E
=2
= ©
ae=1D %2
Diameter range | Cutting depth ap ae=1D
ap @1<D<@3 0.15D
ap=0.05D
@3<D 0.3D

1.The above table shows the standard value of side milling. When milling slot, 50%~70% of rotating speed and 40%~60% of feed speed stated
above are recommended as standard.

2.Please select high-precision machine and tool holder.

3.Please use air blow or cutting liquid with high mist retardant property.
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4.Down milling is recommended in the case of side milling.

5.When the machine rigidity and workpiece fixture stability is low, vibration and abnormal noise may be generated. Please reduce the rotating
speed and feed speed stated above correspondingly.

6.Make overhang of tool as short as possible in conditions of non-interference.
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MILLING solid carbide End Mills

Cutting parameters for GM seriesendmills -~

GM-4\W——side cutting

Diameter Rscgggzg Feed speed Rsogzgzg Feed speed Rsoszggg Feed speed Rg;:gr&g Feed speed Rsc;:ggzg Feed speed
(mm) (min) (mm/min) (min) (mm/min) (min) (mm/min) (min) (mm/min) (min) (mm/min)
6 6350 760 5300 640 4500 360 3450 280 2650 210
7 5460 760 4550 640 3650 360 3000 280 2250 310
8 4750 760 4000 640 3400 410 2650 310 2000 240
9 4250 760 3540 640 2850 410 2300 310 1750 240
10 3800 760 3200 640 2700 430 2050 330 1600 260
11 3470 760 2900 640 2400 430 1850 330 1450 260
12 3200 770 2250 650 1950 470 1500 360 1150 280
16 2400 770 2000 640 1700 480 1300 360 1000 280
20 1900 760 1600 610 1350 470 1050 350 800 260
ae=0.4D ae=0.3D
Maximum cutting ap=1.5D ap=1.5D
depth
@
>
o
3
&

1.Please select high-precision machine and tool holder.

2.Please use air blow or cutting liquid with high mist retardant property.

3.Down milling is recommended in the case of side milling.

4.When the machine rigidity and workpiece fixture stability is low, vibration and abnormal noise may be generated. Please reduce the rotating
speed and feed speed stated above correspondingly.

5.Make overhang of tool as short as possible in conditions of non-interference.
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Solid Carbide

GM-4\W——slot cutting

end Mills MILLING

Cutting parameters for GM series end mills

Cutting speed 80~120 m/min 70~100m/min 60~90m/min 40~70m/min 30~60m/min
Oimeer | Topeog” Foctopeed “goad | Femdspes| Tpuel? | Fecdspost “opeeg” |Foctopeed| Toad Feedspeco
(min™) (min™) (min™) (min™) (min™)
6 5300 640 4500 540 3700 300 2900 230 2400 190
7 4500 630 3800 540 3200 300 2500 230 2050 190
8 4000 640 3400 540 2800 340 2200 260 1800 220
9 3500 630 3000 540 2450 340 1950 260 1600 220
10 3200 640 2700 540 2250 360 1750 280 1450 230
11 3000 630 2450 540 2050 360 1600 280 1300 230
12 2650 640 2250 540 1850 370 1450 290 1200 240
16 2000 640 1700 540 1400 390 1100 310 900 250
20 1600 640 1350 510 1100 390 900 300 700 230
ae=1D ae=1D
Maximum cutting ap=0.75D ap=0.5D
depth
Maximum ap=12mm

1.Please select high-precision machine and tool holder.

2.Please use air blow or cutting liquid with high mist retardant property.

3.When the machine rigidity and workpiece fixture stability is low, vibration and abnormal noise may be generated. Please reduce the rotating

speed and feed speed stated above correspondingly.

4.Make overhang of tool as short as possible in conditions of non-interference.
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MILLING solid carbide End Mills

Cutting parameters for HMX seriesend mills -~

HMX-2E

Diameter Rotating speed Feed speed Rotating speed Feed speed Rotating speed Feed speed
(mm) (min™) (mm/min) (min™) (mm/min) (min™) (mm/min)
40000 160 40000 160 32000 130
2 40000 400 24000 240 16000 160
3 32000 510 16000 255 11000 175
4 24000 625 12000 310 8000 210
5 19000 685 9500 340 6400 230
6 16000 770 8000 385 5300 255
8 12000 770 6000 385 4000 255
10 9600 770 4800 385 3200 255
12 8000 800 4000 400 2700 270
14 6800 680 3400 340 2300 230
16 6000 600 3000 300 2000 200
18 5300 530 2700 270 1800 180
20 4800 480 2400 240 1600 160
ae=0.05D ae=0.03D ae=0.02D

@

>

o

3 ) _ ap=1.5D ap=1D ap=1D

= Maximum cutting

depth
Maximum ae=1.0mm Maximum ae=0.5mm Maximum ae=0.3mm

1.Please select high-precision and rigidity machine and tool holder.

2.When the machine rigidity and workpiece fixture stability is low, vibration and abnormal noise may be generated. Please reduce the rotating
speed and feed speed stated above correspondingly.

3.Please use air blow or MQL( minimum oil mist cooling).

4.Down milling is recommended in the case of side milling.

5.Make overhang of tool as short as possible in conditions of non-interference.
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Solid Carbide

HMX-2EFP

end Mills MILLING

Cutting parameters for HMX series end mills

Maximum ae=1.0mm

Maximum ae=0.5mm

Diameter Rotating speed Feed speed Rotating speed Feed speed Rotating speed Feed speed

(mm) (min™) (mm/min) (min™) (mm/min) (min™) (mm/min)
6 16000 1155 8000 460 5300 305
8 12000 1155 6000 460 4000 305
10 9600 1155 4800 460 3200 305
12 8000 1200 4000 480 2700 325
16 6000 900 3000 360 2000 240
20 4800 720 2400 285 1600 195

EO'OSD ae=0.03D ae=0.02D
Maximum cutting %=1D %=1D &=1D
depth

Maximum ae=0.3mm

1.Please select high-precision and rigidity machine and tool holder.

2.When the machine rigidity and workpiece fixture stability is low, vibration and abnormal noise may be generated. Please reduce the rotating

speed and feed speed stated above correspondingly.

3.Please use air blow or MQL( minimum oil mist cooling).

4.Down milling is recommended in the case of side milling.

5.Make overhang of tool as short as possible in conditions of non-interference.
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Cutting parameters for HMX series end mills



MILLING solid carbide End Mills

Cutting parameters for HMX seriesend mills -~

HMX-4Ex HMX-4EL

Diameter Rotating speed Feed speed Rotating speed Feed speed Rotating speed Feed speed
(mm) (min™) (mm/min) (min™) (mm/min) (min™) (mm/min)
1 40000 320 40000 320 32000 260
2 40000 800 24000 480 16000 320
3 32000 1020 16000 510 11000 350
4 24000 1250 12000 620 8000 420
5 19000 1360 9500 680 6400 460
6 16000 1540 8000 770 5300 510
8 12000 1540 6000 770 4000 510
10 9600 1540 4800 770 3200 510
12 8000 1600 4000 800 2700 540
14 6800 1340 3400 680 2300 460
16 6000 1200 3000 600 2000 400
18 5300 1060 2700 530 1800 360
20 4800 960 2400 480 1600 320
2e=0.05D 2e=0.03D 2e=0.02D
@
>
o
3 ) } ap=1.5D ap=1D ap=1D
= Maximum cutting
w
depth
Maximum ae=1.0mm Maximum ae=0.5mm Maximum ae=0.3mm

1.Please select high-precision and rigidity machine and tool holder.

2.When the machine rigidity and workpiece fixture stability is low, vibration and abnormal noise may be generated. Please reduce the rotating
speed and feed speed stated above correspondingly.

3.Please use air blow or MQL( minimum oil mist cooling).

4.Down milling is recommended in the case of side milling.

5.Make overhang of tool as short as possible in conditions of non-interference.
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Solid Carbide

HMX-4EFP

end Mills MILLING

Cutting parameters for HMX series end mills

Maximum ae=1.0mm

Maximum ae=0.5mm

Diameter Rotating speed Feed speed Rotating speed Feed speed Rotating speed Feed speed

(mm) (min™) (mm/min) (min™) (mm/min) (min™) (mm/min)
6 16000 1730 8000 920 5300 610
8 12000 1730 6000 920 4000 610
10 9600 1730 4800 920 3200 610
12 8000 1800 4000 960 2700 650
16 6000 1350 3000 720 2000 480
20 4800 1080 2400 570 1600 390

EO'OSD ae=0.03D ae=0.02D
Maximum cutting %=1D D S
depth

Maximum ae=0.3mm

1.Please select high-precision and rigidity machine and tool holder.

2.When the machine rigidity and workpiece fixture stability is low, vibration and abnormal noise may be generated. Please reduce the rotating

speed and feed speed stated above correspondingly.

3.Please use air blow or MQL( minimum oil mist cooling).

4.Down milling is recommended in the case of side milling.

5.Make overhang of tool as short as possible in conditions of non-interference.
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MILLING solid carbide End Mills

Cutting parameters for HMX seriesend mills -~

HMX-6E

Cutting speed 300m/min 150m/min 100m/min
Diameter Rotating speed Feed speed Rotating speed Feed speed Rotating speed Feed speed
(mm) (min™) (mm/min) (min™) (mm/min) (min™) (mm/min)
6 16000 1850 8000 925 5300 610
8 12000 1850 6000 925 4000 610
10 9600 1850 4800 925 3200 610
12 8000 1920 4000 960 2700 650
14 6800 1600 3400 815 2300 550
16 6000 1440 3000 720 2000 480
18 5300 1270 2700 635 1800 430
20 4800 1150 2400 57 1600 385
ae=0.05D ae=0.03D ae=0.02D
Maximum cutting ap=1.5D ap=1.5D ap=1.5D
depth
@
>
o
3
o Maximum ae=1.0mm Maximum ae=0.5mm Maximum ae=0.3mm

1.Please select high-precision and rigidity machine and tool holder.

2.When the machine rigidity and workpiece fixture stability is low, vibration and abnormal noise may be generated. Please reduce the rotating
speed and feed speed stated above correspondingly.

3.Please use air blow or MQL( minimum oil mist cooling).

4.Down milling is recommended in the case of side milling.

5.Make overhang of tool as short as possible in conditions of non-interference.
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Solid Carbide

HMX-6EL

end Mills MILLING

Cutting parameters for HMX series end mills

Maximum cutting
depth

Maximum ae=0.3mm

Cutting speed 300m/min 150m/min 100m/min
Diameter Rotating speed Feed speed Rotating speed Feed speed Rotating speed Feed speed
(mm) (min™) (mm/min) (min™) (mm/min) (min™) (mm/min)
6 16000 1300 8000 650 5300 430
8 12000 1300 6000 650 4000 430
10 9600 1300 4800 650 3200 430
12 8000 1350 4000 670 2700 460
14 6800 1150 3400 570 2300 380
16 6000 1000 3000 500 2000 340
18 5300 890 2700 450 1800 300
20 4800 800 2400 400 1600 270
ae=0.02D ae=0.01D
ap=3D ap=3D

1.Please select high-precision and rigidity machine and tool holder.

2.When the machine rigidity and workpiece fixture stability is low, vibration and abnormal noise may be generated. Please reduce the rotating

speed and feed speed stated above correspondingly.

3.Please use air blow or MQL( minimum oil mist cooling).

4.Down milling is recommended in the case of side milling.

5.Make overhang of tool as short as possible in conditions of non-interference.
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MILLING solid carbide End Mills

Cutting parameters for HMX seriesend mills -~~~

HMX-2EP

Diameter ﬁfé?](gtixe Rotating speed Feed speed ap Rotating speed Feed speed ap

(mm) ) (min™) (mm/min) (mm) (min™) (mm/min) (mm)

4 21000 100 0.009 17000 50 0.009

0.5 6 20000 75 0.006 15000 35] 0.007

8 20000 50 0.002 15000 20 0.003

4 20000 200 0.022 14000 100 0.011

6 18000 150 0.014 14000 75 0.009

08 8 18000 100 0.01 14000 50 0.006

10 18000 75 0.007 14000 30 0.004

4 17000 400 0.035 12000 100 0.016

6 17000 400 0.03 12000 100 0.014

8 15000 300 0.02 10000 75 0.01

10 10 15000 250 0.015 10000 50 0.008

12 12000 150 0.01 10000 50 0.006

14 12000 100 0.007 10000 30 0.004

6 14000 400 0.03 10000 100 0.017

8 12000 300 0.03 10000 100 0.014

@ 12 10 12000 300 0.02 10000 75 0.01

;— 12 10000 200 0.01 10000 50 0.00

% 6 12000 400 0.06 8000 200 0.028

8 10000 300 0.04 7000 150 0.021

g 15 10 10000 300 0.03 7000 150 0.017

0_3 12 10000 300 0.025 7000 100 0.01

§ 14 10000 250 0.02 7000 75 0.005

gf 6 9000 400 0.13 6000 300 0.07

5” 8 9000 400 0.11 6000 300 0.06

g 50 10 7000 300 0.10 6000 200 0.05

§ 12 7000 300 0.06 6000 200 0.03

E. 14 7000 250 0.04 6000 150 0.015

g‘ 16 7000 200 0.02 6000 100 0.008
Z

Maximum cutting )
depth |1 Ap (Once cutting depth)
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Solid Carbide End Mills MILLING

-------------------------------------------------- Cutting parameters for HMX series end mills

HMX-2EP

Diameter Elfé?\(gtlxe Rotating speed Feed speed ap Rotating speed Feed speed ap
(mm) ) (min™) (mm/min) (mm) (min™) (mm/min) (mm)
8 8000 400 0.16 5000 300 0.08
10 8000 400 0.14 5000 300 0.07
12 8000 400 0.09 5000 300 0.05
2.5 14 6000 300 0.07 5000 200 0.03
16 6000 300 0.05 5000 200 0.025
18 6000 300 0.04 5000 150 0.02
20 6000 300 0.02 5000 100 0.01
6 7000 400 0.18 5000 300 0.10
8 7000 400 0.15 5000 300 0.08
10 7000 400 0.12 5000 300 0.06
30 12 7000 400 0.10 5000 300 0.05
' 14 6000 300 0.08 5000 200 0.04
16 6000 300 0.06 5000 200 0.03
18 6000 300 0.05 5000 200 0.025
20 6000 250 0.04 5000 150 0.01
[
12 4500 400 0.16 4000 300 0.08 g K%)
16 4500 400 0.14 4000 300 0.06 =
4.0 iz 2
20 4500 300 0.10 4000 300 0.04 S
D
25 4500 300 0.08 4000 300 0.03
50 16 4000 400 0.19 3000 300 0.09 é
' 25 4000 400 0.15 3000 300 0.06 =2
g
P
=
=
Maximum cutting ) <
Ap (Once cutting depth 2
i I Ap ( g depth) g
v
£
<
5]
[=%
on
£
=]
=
o

1.Please select high-precision machine and tool holder.

2.Please use air blow or cutting liquid with high mist retardant property.
3.Make overhang of tool as short as possible in conditions of non-interference.
4.Reduce feed speed correspondingly when rotating speed is low.
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MILLING solid carbide End Mills

Cutting parameters for HMX series end mills ------------------------mommom o

HMX-2ES
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Diameter Rotating speed Feed speed Rotating speed Feed speed
(mm) (min™) (mm/min) (min™) (mm/min)

0.3 23000 30 16500 25

0.4 17500 30 12500 25

0.5 14000 30 10000 25

0.6 11500 30 8450 25

0.7 10000 30 7500 25

0.8 8750 30 6350 25

0.9 8000 30 5500 25

1.0 7000 30 5050 25

1.5 5050 40 3550 25

2.0 3950 40 2750 25

2.5 3500 45 2500 30

3.0 2750 45 2000 30

ae=1D ae=1D
Diameter | Cutting Diameter | Cutting

o Maximum cutting a range depth ap o range depth ap
= depth D<@1 0.02D D<@1 0.01D
5 @1<D<@3| 0.05D @1<D<@3| 0.02D
w

1.Please select high-precision machine and tool holder.

2.Please use air blow or cutting liquid with high mist retardant property.

3.Make overhang of tool as short as possible in conditions of non-interference.

4.Reduce feed speed correspondingly when rotating speed is low.
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Solid Carbide End Mills MILLING

-------------------------------------------------- Cutting parameters for HMX series end mills

HMX-2B % HMX-2BL % HMX-2BFP

Radius of ball nose Rotating Feed ap e Rotating Feed ap e Rotating Feed ap e
| e || | m | | ] o | o | R e am | o
RO.5 40000 1900 0.01 0.05 36000 1500 0.01 0.05 32000 1400 0.01 0.05
R1.0 33000 3100 0.02 0.075 26000 2100 0.02 0.075 24000 2000 0.02 0.075
R1.5 29000 4100 0.03 0.1 23000 2900 0.03 0.1 21000 2600 0.03 0.1
R2.0 22000 3900 0.04 0.15 17000 2500 0.04 0.15 15500 2100 0.04 0.15
R2.5 17500 3500 0.05 0.15 13500 2200 0.05 0.15 13000 2000 0.05 0.15
R3.0 15000 3100 0.06 0.2 11500 1700 0.06 0.2 10500 1500 0.06 0.2
R4.0 11000 2500 0.08 0.25 8600 1600 0.08 0.25 8000 1400 0.08 0.25
R5.0 9000 2000 0.1 0.3 7000 1400 0.1 0.3 6000 1200 0.1 0.3
R6.0 7500 1800 0.1 0.35 5700 1300 0.1 0.35 5300 1200 0.1 0.35
R8.0 5500 1800 0.1 0.4 4300 1300 0.1 0.4 4000 1200 0.1 0.4
R10.0 4500 1800 0.1 0.5 3500 1300 0.1 0.5 3200 1200 0.1 0.5

[\/\/\ ap

Maximum cutting
depth a

ae

1.Please select high-precision and rigidity machine and tool holder.

2.Above table shows the standard for operations with little change of machining load, such a achining .When the machine rigidity and

workpiece fixture stability is low, vibration and abnormal noise may be generated. P rotating speed and feed speed stated
above correspondingly.

3.Please use air blow or MQL( minimum oil mist cooling).

4.When inclination angle a is more than 15°, please reduce rotating speed and fee the speeds stated in the table.

5.Make overhang of tool as short as possible in conditions of non-interference.
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MILLING solid carbide End Mills

Cutting parameters for HMX series end mills ------------------------mommom o

HMX-4B % HMX-4BL

e L R R e R R L R
(mm) min®) @mminy | ™ O™ iy (@mming] ™ O™ ety | omiming | MM (mm)
RLS5 20000 | 6560 | 0.03 01 | 22800 | 4560 | 0.03 0. | 21100 | 4240 | 003 01
R2.0 22000 | 6250 | 004 | 045 | 17100 | 4000 | 004 | 015 | 15800 | 3520 | 004 | 0.5
R2.5 17400 | 5600 | 005 | 015 | 13600 | 3520 | 005 | 015 | 12700 | 3200 | 005 | 0.5
R3.0 14500 | 5000 | 0.06 02 | 11400 | 3000 | 0.06 02 | 10600 | 2500 | 0.06 0.2
R4.0 10000 | 4200 | 008 | 025 | 850 | 2500 | 008 | 025 | 7950 | 2250 | 008 | 0.25
R5.0 8700 | 3500 | 0.1 03 | 6850 | 2200 | 0.1 03 | 6350 | 2000 | 01 03
R6.0 7250 | 3000 | 01 035 | 5700 | 2000 | 0.1 035 | 5300 | 1900 | 0.1 0.35
R8.0 5450 | 3000 | 0.1 04 | 4280 | 2000 | 0.1 04 | 4000 | 1900 | 01 0.4
R10.0 4350 | 3000 | 01 05 | 3425 | 2000 | 0.1 05 | 3200 | 1900 | 0.1 05

Maximum cutting " &
depth a

@
=)

o
3
2

1.Please select high-precision and rigidity machine and tool holder.

2.Above table shows the standard for operations with little change of machining load, such as contour machining .When the machine rigidity and
workpiece fixture stability is low, vibration and abnormal noise may be generated. Please reduce the rotating speed and feed speed stated
above correspondingly.

3.Please use air blow or MQL( minimum oil mist cooling).

4.When inclination angle a is more than 15° please reduce rotating speed and feed speed to 50%~80% of the speeds stated in the table.

5.Make overhang of tool as short as possible in conditions of non-interference.

S[[Iw pua saLds X H 10§ s1a3awesed Suniny

B420



HMX-2BS

Solid Carbide
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Cutting parameters for HMX series end mills

Diameter Rotating speed Feed speed Rotating speed Feed speed
(mm) (min™) (mm/min) (min™) (mm/min)
R0.15 25000 135 25000 115
R0O.2 25000 140 25000 120
R0.25 25000 150 25000 130
RO.3 25000 175 24000 150
R0.35 25000 190 24000 150
R0.4 24000 210 18000 140
R0.45 21000 210 15000 140
R0O.5 19000 210 14000 140
R1.0 9500 210 7200 140
R1.5 6400 210 4800 140
A ap=0.05D
Maximum cutting
depth F/\
ae=0.1D

1.Please select high-precision machine and tool holder.

2.Please use air blow or cutting liquid with high mist retardant property.

3.Make overhang of tool as short as possible in conditions of non-interference.

4.Reduce feed speed correspondingly when rotating speed is low.
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MILLING solid carbide End Mills

Cutting parameters for HMX seriesend mills -~~~

HMX-2BP

Diameter Eg%%ttixe Rotating fpeed Feed spged ap ae Rotating fpeed Feed spged ap ae
(mm) (mm) (min™) (mm/min) (mm) (mm) (min™) (mm/min) (mm) (mm)
4 27000 200 0.01 0.01 27000 100 0.01 0.01
RO.25 6 20000 150 0.005 0.01 20000 75 0.005 0.005
4 24000 200 0.03 0.06 17000 150 0.02 0.04
R0O.3 6 20000 150 0.02 0.03 17000 150 0.01 0.02
8 20000 120 0.02 0.03 17000 120 0.01 0.02
4 21000 300 0.04 0.08 14500 200 0.03 0.08
6 19000 200 0.02 0.04 12000 150 0.02 0.04
RO4 8 17000 150 0.02 0.04 12000 100 0.02 0.04
10 17000 135 0.02 0.03 12000 75 0.01 0.02
4 21000 300 0.05 0.10 14500 200 0.05 0.10
6 16000 200 0.05 0.10 11500 150 0.05 0.10
R0O.5 8 16000 180 0.03 0.05 11500 135 0.03 0.05
10 14000 150 0.01 0.03 9800 100 0.01 0.03
12 14000 135 0.01 0.03 9800 75 0.01 0.03
6 14000 200 0.06 0.12 9500 175 0.06 0.12
o 8 14000 180 0.06 0.12 9500 150 0.06 0.12
;' RO.6 12 11000 150 0.04 0.06 7500 100 0.03 0.06
% 16 11000 135 0.02 0.04 7500 I5) 0.02 0.03
8 12000 250 0.08 0.15 8000 200 0.08 0.15
E:: R0O.75 12 12000 225 0.06 0.15 8000 175 0.06 0.15
@ 16 9500 150 0.01 0.05 6500 100 0.01 0.03
E 6 13500 400 0.10 0.20 7500 225 0.10 0.20
Er 8 13500 400 0.10 0.16 7500 225 0.10 0.16
ga 10 10000 275 0.08 0.16 5500 175 0.08 0.16
% RLO 12 10000 275 0.06 0.16 5500 175 0.06 0.16
z 16 10000 250 0.02 0.10 5500 150 0.02 0.10
E' 20 8000 175 0.02 0.05 5500 125 0.01 0.05
=
[=%
3
z
[\/\/\ ap
Maximum cutting
depth
ae
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Cutting parameters for HMX series end mills

Diameter Elf‘f;%ttixe Rotating speed | Feed speed ap ae Rotating speed | Feed speed ap ae
(mm) (mm) (min™) (mm/min) (mm) (mm) (min™) (mm/min) (mm) (mm)
8 12500 400 0.10 0.16 7000 225 0.10 0.16
12 9000 275 0.06 0.16 5000 175 0.06 0.16
R1.25 16 9000 250 0.02 0.10 5000 150 0.02 0.10
20 5500 175 0.02 0.05 5000 125 0.01 0.05
10 7500 400 0.10 0.30 4000 200 0.10 0.30
12 7500 360 0.10 0.30 4000 180 0.10 0.30
RL> 16 6500 250 0.05 0.20 3000 150 0.05 0.20
20 6500 250 0.02 0.10 3000 150 0.02 0.05
10 6000 400 0.20 0.40 3000 200 0.20 0.40
16 6000 400 0.10 0.32 3000 200 0.20 0.20
R2.0 20 5000 250 0.10 0.20 2500 100 0.10 0.20
25 5000 250 0.10 0.20 2500 100 0.10 0.10
16 5000 400 0.25 0.50 3000 200 0.2 0.2
R2> 25 4000 250 0.25 0.50 3000 100 0.20 0.2
Maximum cutting F/\/\ &
depth
ae

1.Please select high-precision machine and tool holder.

2.Please use air blow or cutting liquid with high mist retardant property.

3.Make overhang of tool as short as possible in conditions of non-interference.

4.Reduce feed speed correspondingly when rotating speed is low.
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MILLING solid carbide End Mills

Cutting parameters for HMX series end mills ------------------------mommom o

HMX-4R % HMX-4RP*x HMX-4RF

Cutting speed 300m/min 150m/min 100m/min
Diameter Rotating speed Feed speed Rotating speed Feed speed Rotating speed Feed speed
(mm) (min™) (mm/min) (min™) (mm/min) (min™) (mm/min)
3 32000 1225 16000 610 11000 420
4 24000 1500 12000 745 8000 500
5 19000 1630 9500 815 6400 550
6 16000 1850 8000 925 5300 610
8 12000 1850 6000 925 4000 610
10 9600 1850 4800 925 3200 610
12 8000 1920 4000 960 2700 648
16 6000 1440 3000 720 2000 480
ae=0.05D ae=0.03D ae=0.02D
ap=1.5D ap=1D ap=1D
Maximum cutting
depth
@
>
o
2 Maximum ae=1.0mm Maximum ae=0.5mm Maximum ae=0.3mm
w

1.Please select high-precision and rigidity machine and tool holder.

2.When the machine rigidity and workpiece fixture stability is low, vibration and abnormal noise may be generated. Please reduce the rotating
speed and feed speed stated above correspondingly.

3.Please use air blow or MQL( minimum oil mist cooling).

4.Down milling is recommended in the case of side milling.

5.Make overhang of tool as short as possible in conditions of non-interference.
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Solid Carbide End Mills MILLING

-------------------------------------------------- Cutting parameters for AL series end mills

AL-2E%AL-2EL

Diameter Rotating speed Feed speed Rotating speed Feed speed
(mm) (min™) (mm/min) (min™) (mm/min)

1 40000 650 40000 500

2 40000 950 32000 750

3 26500 1500 21000 1100

4 20000 1600 16000 1250

5 16000 1500 13000 1100

6 13000 1250 10600 1000

8 10000 1400 8000 1100

10 8000 1600 6500 1250

12 6600 1650 5300 1300

14 5700 1700 4600 1350

16 5000 1700 4000 1350

18 4400 1700 3500 1350

20 4000 1700 3200 1350

ae=0.1D
ae=1D % o
Maximum ap=1.5D BHE
cutting depth ap=0.5D % g
X%)

1.The above table shows the reference value of side milling. The feed speed in slot milling is 70% of the reference value stated in the table.

2.Please select high rigidity and precision machine and tool holder. Vibration and abnormal noise may be generated if the machine rigidity and
workpiece fixture stability is low. Please reduce the rotating speed and feed speed stated above correspondingly.

3.It is possible to increase the rotating speed and feed speed correspondingly if the cutting depth is low.

4 Please use water-soluble cutting liquid.

5.Down milling is recommended in the case of side milling.

6.Make overhang of tool as short as possible in conditions of non-interference.
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MILLING solid carbide End Mills

Cutting parameters for AL seriesend mills -----------------------ooo

AL-3E%AL-3EL

Diameter Rotating speed Feed speed Rotating speed Feed speed
(mm) (min™) (mm/min) (min™) (mm/min)
1 40000 800 40000 600
2 40000 1200 32000 900
3 26500 1800 21000 1300
4 20000 2000 16000 1500
5 16000 1750 13000 1300
6 13000 1500 10600 1200
8 10000 1650 8000 1300
10 8000 1900 6500 1500
12 6600 1950 5300 1550
14 5700 2000 4600 1600
16 5000 2000 4000 1600
18 4400 2000 3500 1600
20 4000 2000 3200 1600
ae=0.1D

© ae=1D

>

;' Maximum ap=1.5D

= cutting depth ap=0.5D

1.The above table shows the reference value of side milling. The feed speed in slot milling is 70% of the reference value stated in the table.

2.Please select high rigidity and precision machine and tool holder. Vibration and abnormal noise may be generated if the machine rigidity and
workpiece fixture stability is low. Please reduce the rotating speed and feed speed stated above correspondingly.

3.ltis possible to increase the rotating speed and feed speed correspondingly if the is lo

4 Please use water-soluble cutting liquid.
5.Down milling is recommended in the case of side milling.
6.Make overhang of tool as short as possible in conditions of no
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Solid Carbide End Mills MILLING

-------------------------------------------------- Cutting parameters for AL series end mills

AL-2B

Diameter Rotating speed Feed speed Rotating speed Feed speed
(mm) (min™) (mm/min) (min™) (mm/min)
R1.0 40000 2000 32000 1600
R1.5 26500 1950 21000 1550
R2.0 20000 1950 16000 1550
R2.5 16000 1950 13000 1550
R3.0 13000 2000 10600 1600
R4.0 10000 2450 8000 2000
R5.0 8000 2200 6500 1750
R6.0 6600 2050 5300 1650

Maximum F'/\/\ 2=0IR
cutting depth
ae=0.2R

1.Please select high rigidity and precision machine and tool holder. Vibration and abnormal noise may be generated if the machine rigidity and

end mills

workpiece fixture stability is low. Please reduce the rotating speed and feed speed stated above correspondingly.
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2.If the cutting depth is low, it is possible to increase the rotating speed and feed speed correspondingly.

3.Please use water-soluble cutting liquid.
4.Make overhang of tool as short as possible in conditions of non-interference.

Cutting parameters for AL series end mills
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MILLING solid carbide End Mills

Cutting parameters for AL seriesendmills -~

AL-3W

Cutting speed 250m/min 200m/min
Diameter Rotating speed Feed speed Rotating speed Feed speed
(mm) (min™) (mm/min) (min™) (mm/min)
6 13000 3000 10600 1900
8 10000 3000 8000 1900
10 8000 2900 6500 1850
12 6600 2700 5300 1700
14 5700 2600 4600 1650
16 5000 2550 4000 1600
18 4400 2500 3500 1550
20 4000 2400 3200 1500
ae=0.25D
ae=1D
Maximum ap=1.5D
cutting depth ap=1D

1.The above table shows the reference value of side milling. The feed speed in slot milling is 70% of the reference value stated in the table, and
feed rate 50%.

2.Please select high rigidity and precision machine and tool holder. Vibration and abnormal noise may be generated if the machine rigidity and
workpiece fixture stability is low. Please reduce the rotating speed and feed speed stated above correspondingly.

3.It is possible to increase the rotating speed and feed speed correspondingly if the cutting depth is low.

4.Please use water-soluble cutting liquid.

5.Down milling is recommended in the case of side milling.

6.Make overhang of tool as short as possible in conditions of non-interference.
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Solid Carbide

SM-3E

end Mills MILLING

Cutting parameters for SM series end mills

Diameter Rotating speed Feed speed Rotating speed Feed speed

(mm) (min™) (mm/min) (min™) (mm/min)
3 8500 660 4400 100
4 6400 690 3700 160
5 5800 710 3000 190
6 5300 750 2700 200
8 3900 700 2000 210
10 3100 640 1600 210
12 2600 600 1300 170
16 1900 520 1000 130
20 1500 445 800 140

ae=0.2D
ap=1.5D
Maximum cutting
depth
ae=1D
ap=0.3D

1.The above table shows the standard value of side milling. When milling slot, rotating speed is around 80%~100% of the stated value, and feed

speed around 60%~80%.

2.Non water-soluble cutting liquid is recommended in machining of stainless steel and heat-resistant alloy.

3.Please select high rigid and precise machine and tool holder.

4.Adjust rotating speed and feed speed according to cutting depth and machine rigidity.

5.Down milling is recommended in the case of side milling.

6.Make overhang of tool as short as possible in conditions of non-interference.
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MILLING solid carbide End Mills

Cutting parameters for SM series end mills

SM-4R

Diameter Rotating speed Feed speed Rotating speed Feed speed

(mm) (min™) (mm/min) (min™) (mm/min)
6 5300 900 2700 240
8 3900 840 2000 255
10 3100 770 1600 255
12 2600 720 1300 205

ae=0.2D
ap=1.5D
Maximum cutting
depth
ae=1D
ap=0.3D

S||iw pua
apigIed pijog

1.The above table shows the standard value of side milling. When milling slot, rotating speed is around 80%~100% of the stated value, and feed
speed around 60%~80%.
2.Non water-soluble cutting liquid is recommended in machining of stainless steel and heat-resistant alloy.

3.Please select high rigid and precise machine and tool holder.

4.Adjust rotating speed and feed speed according to cutting depth and machine rigidity.
5.Down milling is recommended in the case of side milling.

6.Make overhang of tool as short as possible in conditions of non-interference.
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Solid Carbide End Mills MILLING

Technical information

Ve

Chip pocket

Cutting edge diameter
i
I
|
|

Length of cutting edge

Neck Shank

Parts terminology of end mill

Land width

N

Relief land width

i \ Radial primary relief angle

Helical angel

Overall length

Shank diameter

Corner Lead angle

Axial rake angle

Axial primary relief ang

-

Axial secondary relief angle

Peripheral cutting edge

GASH

Radial secondary relief angle

Radial rake angle

Web thickness

/ Number of teeth, chip pocket and tool rigidity \

Number of teeth 2 Flutes 3 Flutes 4 Flutes

Profile of cross
section

¢ @@

Proportlon_ of cross 54% 56% 60%
section
Advantages @ Large chip pocket @ Easy chip removal ® Good rigidity
g @ Easy chip removal @ Perfect surface finish @ Perfect surface finish
Features
f I Difficult to measure external ) .
Disadvantages | Low rigidity diameter Chip removal is not smooth
1. Slot machining 5 S!Ot machining - 1. Shallow slot machining
. ) - 2. Side face machining ) L
Functions 2. Side face machining 3 Heawy cuttin 2. Side face machining
3. Hole machining ' vy cutting 3. For finishing
4. For finishing
/ Down milling and up milling N\
Side milling Slot milling

Feed direction sl

(a) up milling

<= Feed direction

(b) Down m

illing

Up milling
Down milling t

f,

main

orkpiece

<= Feed direction
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ILLING solid carbide End Mills

Technical information -

/ Length of cutting edge (overhang) and cutting edge diameter \

|
The shorter of overhang is, the higher the rigidity is. Thus -« >
it is not easy to bend or vibrate in the cutting process, and -
machining precision is improved. When length of cutting \ F

edge (overhang) doubles, the Deflection degree (f) will be e — - — - -

8 times of the original. / ——— N

When the overhang is reduced by 20%, the \\f
Deflection degree (f) will decrease by 50%. =E F-1%.64
When the diameter increases by 20%, the f= = 2
Deflection degree (f) will decrease by 50%. 3-E-l 3-E-dm

/Feed rate selection table in profile machining by ball nose and R end mills\
Ry=Rx{1-cosl[arc sin(fr/2R)]}

| |
\ \
\ \
[ |

Ry: Theoretical value of surface roughness
fr: Feed rate
R: Ball nose radius or corner radius

Table of theoretical roughness formed by ball nose of end mill ( corner radius of R end mill) and feed rate(mm)

Ry Feed rate fr

R 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0
05 0.003 0.010 0.023 0.042 0.067 0.100
1.0 0.001 0.005 0.011 0.020 0.032 0.046 0.063 0.083 0.107
1.5 0.001 0.003 0.008 0.013 0.021 0.030 0.041 0.054 0.069 0.086
2.0 0.001 0.003 0.006 0.010 0.015 0.023 0.031 0.040 0.051 0.064
2.5 0.001 0.002 0.005 0.008 0.013 0.018 0.025 0.032 0.041 0.051
3.0 0.001 0.004 0.007 0.010 0.015 0.020 0.027 0.034 0.042
4.0 0.001 0.003 0.005 0.008 0.011 0.015 0.020 0.025 0.031
5.0 0.001 0.002 0.004 0.006 0.009 0.012 0.016 0.020 0.025
6.0 0.002 0.003 0.005 0.008 0.010 0.013 0.017 0.021
8.0 0.001 0.003 0.004 0.006 0.008 0.010 0.013 0.016
10.0 0.001 0.002 0.003 0.005 0.006 0.008 0.010 0.013
12.5 0.001 0.002 0.003 0.004 0.005 0.006 0.008 0.010

Ry Feed rate fr

R 1.1 1.2 1.3 1.4 15 1.6 1.7 1.8 1.9 2.0
05
1.0
1.5 0.104
2.0 0.077 0.092 0.109
2.5 0.061 0.073 0.086 0.100
3.0 0.051 0.061 0.071 0.083 0.095 0.109
4.0 0.038 0.045 0.053 0.062 0.071 0.081 0.091 0.103
5.0 0.030 0.036 0.042 0.049 0.057 0.064 0.073 0.082 0.091 0.101
6.0 0.025 0.030 0.035 0.041 0.047 0.054 0.061 0.068 0.076 0.084
8.0 0.019 0.023 0.026 0.031 0.035 0.040 0.045 0.051 0.057 0.063
10.0 0.015 0.018 0.021 0.025 0.028 0.032 0.036 0.041 0.045 0.050
12.5 0.012 0.014 0.017 0.020 0.023 0.026 0.029 0.032 0.036 0.040
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Solid Carbide

end Mills MILLING

---------------------------------------------------------------------------- Technical information

Cutting parameters calculation \

n Rotating speed per minute n[min™]r/min n=%
V, Cutting speed Vc¢[m/min] v, =M
¢ ¢ 1000
Vi
f, Amount of feed per tooth fzimm/tooth] f,= o
f Amount of feed per rotation fzilmm/rev.] = o2
\2 Feed rate Vimm/min] Vi=f, z.n=fn
R | rat 3Imi —M
Q emoval rate Q[cm*/min] Q= 1000
Effective diameter of ball nose end mill deff{mm] 5
=0
<> dy=2-Jd-a,-a,’
d
B B #0
o e d-2a
S d dg=d-sin[Btarccos( 3 2)]
. . . . d off' T* n
Vg Effective cutting speed of end mill Veff[m/min] V"“ZW
a, Radial cutting width ae[mm]
a, Axial cutting depth ap[mm]
d Milling diameter[mm]
z Number of teeth
B Inclined angle
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MILLING solid carbide End mills

Technical information -~

/ Common problems and solutions for end mill \

Fracture of end mill

Rapid wear of \/ l T down ‘/ T

cutting edge

Breakage J l 1 |down dry v v v

Severe chips bond \/ \/ wet T

\/ wet \/

Poor surface quality T

Uneven

Uneven side face of

[}
=}

%
3
73

up v

workpiece

Burrs, breakage and
slice frittering

— | — | «— | «

— | — | — | — | «—
— | - | = |

Vit v v v

Large vibration l

obstructed chip l l ‘/ l

removal

uonBWLIOJUT [BIIUYIIL.

1.Large abrasion of cutting edge is easy to cause fracture of end mill or poor surface quality, so it is recommended
to regrind the end mills.
2.Make overhang of tool as short as possible.
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