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Carbide End Mills

MS§ plus

Tough applications require "Plus™ performance.

@S9 (AI,Ti,Cr)N Multilayer Coating (MS plus)

__'_-——"

Our original coating technology enables a multilayer of (Al,Ti)N and
(ALLCr)N. It allows machining of a wide range of work materials.

Properties of (Al,Ti,Cr)N Multilayer Coating (MS plus)

(AL Ti,Cr)N .
Multilayer (AL Ti)N (ALLCr)N
Hardness (HV) 3200 2800 3100
Oxidation
Temperature (°C) 1100 800 1100
WVIIRACLE
Adhesion (N) 100 80 80 ) S 1 G M A

Square End Mills

The irregular helix geometry reduces vibration to enable efficient machining
of carbon and stainless components.

MPMHV

Improved Geometry

-

Expansion of Slim Shank

Irregular Helical Flutes Length of Cut and Overall Length

Irregular helix flutes help prevent vibration. Longer than standard DC x 2.5 flute length available.

MPJHV

Ideal for Deep Wall
Machining

. Flute Length Options
DC x 3.3 and DC x 4 flute lengths available.



Radius End Mills

MPXLRB

Suitable for high precision and high efficient machining of die & mold.

Vibration control geometry is adopted for more than g1 mm sizes.
4-flute is adopted in g0.4—6 mm sizes.

Seamless“-Cutting Edge Radius tolerance R+0.005mm

Cutting Performance

NAKS80 High Quality Surface Finishes

Bottom Surface
Wall Surface Bottom Surface <Cutting Conditions>

Work Material : NAK80
Tool : MPXLRBD0200R030N160
Revolution : 9500 min-1
Cutting Speed : 60 m/min
Table Feed : 1000 mm/min
Feed per Tooth  :0.026 mm/t.
Depth of Cut rap 0.1 mm

v ; ae 0.3 mm

Ea : 8'%22 o4 Ea ¢ ?'ggg " CuttingMode  : Air Blow, Peck Feed
£ 009 : Gl i Machine : Vertical M/C (HSK-A63)

MPWVMIHVRB

A high-efficiency 4-flute radius end mill with irregular helix flutes and a wide range of
application.

Irregular Helical Flutes Length of Cut and Overall Length

Irregular helix flutes help prevent vibration. Longer than standard DC x 2.5 flute length available.



Ball Nose End Mills
'

mMP2sDB

Tough carbide substrate with high chipping resistance.
Ideal for semi-finishing of forging dies.

T — Tough Carbide

Tough carbide substrate with high
resistance to chipping.

Strong S Curve
Strong S curve with negative
rake enables high efficiency
machining.

Conventional MP2SsDB

mMP3XB

Ideal for rough milling of long overhang applications and
semi-finishing of forging dies (40-50 HRC).

Micro-grain Cemented
Carbide Substrate

Higher wear resistance than
conventional products.

High Helix /S S,
Provides a good balance between
chip discharge properties and tool life
due to the use of a high helix angle
and a strong cutting edge.



MP255B/MP2s8B/MP2VMIB/MP2XLB

Greatly improved wear resistance even when machining hardened materials.

MS plus provides long tool life on

materials up to 52 HRC.
For steels harder than 52 HRC, IMPACT MIRACLE Ms plus ’MPA CT

end mills are recommended. (TOOLS NEWS B075)
<30 HRC 40HRC _ 52HRC 60 HRC>

Work Materials Hardness

-~ End Cutting Edge Geometry
: MS5 plus Conventional

Sharp but strong cutting ~ Sharp edges leave a A dull edge leaves an
edge enables good uniform finish. undefined finish.
surface finishes.

Seamless Cutting Edge .- Micro-grain Cemented
Radius tolerance R +0.005 mm. Carbide Substrate
Higher wear resistance than conventional
products.

Conventional

Good surface finishes possible even when
simultaneously cutting with end and side edges;
for example on drafts of dies and molds.



MS plus End Mill Series

(mm)
Work Material
P N s "
HEIEREHE € 2
EEE|2|E gl e | 2
Product Size 4 §§§%§ﬁ>§ ® 2
Shape N [Els|= 22 & o(<| c| 5
Code Range | |22/ 8855 3 E|] 8| 3¢2
Zflaj=2 2351 E|Oo
2| EE£2 8 E|B o
HEIR- - R
S EfE £ I|Elol
Square End Mills
End mill, Medium cut length, 4 flute, Irregular helix flutes
End mill, Semi long cut length, 4 flute, Irregular helix flutes
Radius End Mills
Corner Radius, Medium cut length, 4 flute,
Irregular helix flutes DC
MPMHVRB 1220 68 [0|0|O 0|0 P11 | P13
Corner Radius, Short cut length, Long neck
MPXLRB “ (?CQ; 6 101(0|0|O O|0|0 P14 P17
—— e
Ball Nose End Mills
Ball nose, Short cut length, 2 flute, Short shank
MPzSS O | 010 |0 00 00 |
Ball nose, Short cut length, 2 flute
MP2SB O | 076 | 2|e|ee| [o|ojo| |eo| ez
Ball nose, Medium cut length, 2 flute
Ball nose, Short cut length, 2 flute, High strength
MP2SDB O | 05 | |°°|° P | P25
Ball nose, Short cut length, 2 flute, Long neck
MP2XLB cmm— Y | 55s_s |22|e|ejo| |ojojo| |rs]| e
Taper Neck Ball End Mills
Ball nose, 3 flute, Taper neck
WPXE | eI | os-c  |15[0|°|0| [o|o[o] |Pu| F¥
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MPVIHV

End mill, Medium cut length, 4 flute, Irregular helix flutes

2O®CC &

e | (| ey | Mearmer | simess Suat_|1em aesmanaicy] _CoPperAloy | Auminum Aoy
© ©) O © O
___—1BHTA215°
1 — o
APMX LF —g
8
" DC<12 | DC>12
k - 002 8.0 3L % Type2
Hl DC;ON—4 DCi)ON—6 DCOON—S APMX | §
- 0.005 - 0.005 - 0.006 e
DCON=6(DC=8)| DCON=8(DC=10)| DCON=10 | 12<DCON<16 | DCON=20
ﬂl - 0008 - 3009 - 8.009 - Bo11 - 8013
4 flute irregular helix end mill for reduced vibration when machining stainless and carbon steel.
(mm)
*

Order Number DC APMX LF DCON No.F | Stock | Type
MPMHVD0100 1 25 45 4 4 (] 1
MPMHVD0150 1.5 3.8 45 4 4 [ ) 1
MPMHVD0200 2 5 45 4 4 ® 1
MPMHVD0250 25 6.3 45 4 4 ® 1
MPMHVD0300 3 7.5 45 6 4 ® 1
MPMHVD0400 4 10 45 6 4 ® 1
MPMHVD0500 5 12.5 50 6 4 [ 1
MPMHVD0600 6 15 60 6 4 ° 2
MPMHVD0700 7 17.5 70 8 4 ® 2
MPMHVD0800 8 20 70 8 4 o 2
MPMHVD1000 10 25 80 10 4 ® 2
MPMHVD1200 12 30 100 12 4 [ J 2
MPMHVD1600 16 40 110 16 4 [} 2
MPMHVD2000 20 50 125 20 4 ° 2

* Number of Flutes
APMX ; Curved Edge
Sy o &&\y Typed
APMX LF %
8
Slim Shank (mm)
*
Order Number DC APMX LF DCON No.F | Stock | Type
NEW MPMHVDO0700S06 7 17.5 80 6 4 ° 3
MPMHVD0800S06 8 20 90 6 4 [ 3
NEW MPMHVD0900S08 9 22.5 90 8 4 ® 3
MPMHVD1000S08 10 25 100 8 4 ® 8
MPMHVD1100S10 1" 28 100 10 4 (] 3
MPMHVD1200S10 12 30 110 10 4 [ J 3
MPMHVD1300S12 13 32 110 12 4 (] 3
NEW MPMHVD1400S12 14 35 130 12 4 [ 3
NEW MPMHVD1800S16 18 45 150 16 4 ® 3
NEW MPMHVD2200S20 22 55) 160 20 4 ® 8

* Number of Flutes

@ : Inventory maintained in Japan.



MS plus End Mill Series

MPVIHV

End mill, Medium cut length, 4 flute, Irregular helix flutes

Recommended Cutting Conditions

Side Milling (mm)
Carbon steel, Carbon steel, Austenitic stainless steels (<200HB) Hardened Steel (45—52HRC)
Alloy steel (180—280HB) Alloy steel (280—350HB) Titanium alloys
Work | Ductile Cast Iron Pre-hardened steel, Alloy tool steel
material
bC (m?n'1) (mnY/tnin) ak ac (m?n'1) (mrr‘1’/‘rfnin) ak as (m?n'1) (mrr‘lllrnin) ak as (m?n-*) (mrr‘lllrnin) ap s
1 38000| 910 1.7 0.2 |31000| 500 1.7 0.2 |25000| 500 1.7 0.2 |18000| 290 1.7 | 0.05
1.5 |27000f 970 | 2.5 | 0.3 (22000 530 | 2.5 | 0.3 |18000| 500 | 2.5 | 0.3 |13000| 310 25 | 0.08
2 |21000| 1500 | 3.5 | 0.4 |17000| 820 | 3.5 | 0.4 (14000, 640 | 3.5 | 0.4 |10000| 320 3.5 | 0.1
2.5 (18000| 1700 4.2 0.5 |15000| 900 4.2 0.5 [12000| 820 4.2 0.5 8500, 360 42 | 0.13
3 16000| 1800 5 0.6 |[13000| 940 5 0.6 |[11000| 880 5 0.6 7400, 380 5 0.15
4 12000| 1700 | 7 0.8 9500| 950 | 7 0.8 8000| 900 | 7 0.8 5600| 400 7 0.2
5 9500| 1800 | 8.5 | 1 7600| 1100 | 8.5 | 1 6400 900 | 85 | 1 4500, 430 8.5 | 0.25
6 8000| 2100 | 10 1.2 6400| 1300 | 10 1.2 5300| 1100 | 10 1.2 3700| 440 | 10 0.3
7 6800| 2000 | 12 1.4 5500| 1400 | 12 1.4 4500| 1200 | 12 1.4 3200| 450 | 12 0.35
8 6000| 2000 | 13.5 | 1.6 4800| 1400 | 135 | 1.6 4000| 1200 | 13.5 | 1.6 2800| 450 | 13.5 | 0.4
10 4800| 2100 | 17 2 3800(| 1500 | 17 2 3200| 1100 | 17 2 2200| 440 | 17 0.5
12 4000| 1900 | 20.5 2.4 3200| 1400 | 20.5 2.4 2700| 1100 | 20.5 2.4 1900, 380 | 20.5 | 0.6
16 3000| 1400 | 27.2 3.2 2400| 1100 | 27.2 3.2 2000| 840 | 27.2 3.2 1400 340 | 27.2 | 0.8
20 2400| 1200 | 34 4 1900| 840 | 34 4 1600| 670 | 34 4 1100| 260 | 34 1
ae
. .
Side Milling (Slim Shank) (mm)
Carbon steel, Carbon steel, Austenitic stainless steels (<200HB) Hardened Steel (45—52HRC)
Alloy steel (180—280HB) Alloy steel (280—350HB) Titanium alloys
Work | Ductile Cast Iron Pre-hardened steel, Alloy tool steel
material
DC (m?n-1) (mnY/Lin) 2k ac (m?n-1) (mn¥/1:nin) 2B ac (m?n-1) (mn¥/rnin) aB ae (m?n-*) (mrr‘mllrnin) ae ae
7 4100| 1200 | 12 0.7 3300, 860 | 12 0.7 2700 700 | 12 0.7 1900, 270 | 12 0.35
8 3600| 1200 | 13.5 0.8 2900| 870 | 13.5 0.8 2400| 720 | 13.5 0.8 1700, 270 | 13.5 | 04
9 3200| 1200 | 15 0.9 2500 900 | 15 0.9 2100| 660 | 15 0.9 1500| 270 | 15 0.45
10 2900| 1300 | 17 1 2300| 920 | 17 1 1900| 670 | 17 1 1300| 260 | 17 0.5
11 2600| 1200 | 18.5 1.1 2100| 880 | 18.5 1.1 1700, 520 | 18.5 1.1 1200, 190 | 18.5 | 0.55
12 2400| 1200 | 20.5 1.2 1900 840 | 20.5 1.2 1600, 650 | 20.5 1.2 1100 220 | 20.5 | 0.6
13 2200, 1100 | 22 1.3 1800| 790 | 22 1.3 1500| 490 | 22 1.3 1000| 160 | 22 0.65
14 2000, 960 | 24 14 1600| 700 | 24 14 1400| 460 | 24 14 950 150 | 24 0.7
18 1600, 770 | 31 1.8 1300, 570 | 31 1.8 1100, 360 | 31 1.8 740| 120 | 31 0.9
22 1300f 620 | 37.5 2.2 1000| 440 | 37.5 2.2 870| 280 | 37.5 2.2 610 98 | 375 | 1.2
ae
Depth

of cut

ap

1) Water-soluble cutting fluids are recommended for stainless steel and titanium alloys. Air blowing is recommended for carbon steel.
2) Chattering can still occur if the machine rigidity and clamping method are insufficient.
In these cases the feed and speed should be reduced proportionately.



DL ES
Slotting (mm)
Carbon steel, Carbon steel, Austenitic stainless steels (<200HB) Hardened Steel (45—52HRC)
Alloy steel (180—280HB) Alloy steel (280—350HB) Titanium alloys
Work | Ductile Cast Iron Pre-hardened steel, Alloy tool steel
material
bC (mri]n'1) (mnY/Inin) ap (m?n'1) (mrr‘lll‘rfnin) ap (m'i1n4) (mrr‘lll‘rfnin) 2k (m?n'1) (mrr‘lllfnin) ak
1 31000 620 0.5 24000 380 0.5 20000 320 0.5 9500 110 0.2
1.5 | 22000 630 0.8 17000 410 0.8 14000 340 0.8 6400 130 0.3
2 17000 650 2 14000 450 2 11000 350 2 4800 130 0.4
2.5 | 15000 830 2.5 12000 580 2.5 9700 470 2.5 3800 130 0.5
3 13000 940 3 10000 660 3 8500 510 3 3200 140 0.6
4 9500 820 4 7600 600 4 6400 460 4 2400 150 0.8
5 7600 910 5 6100 670 5 5100 510 5 1900 170 1
6 6400 860 6 5100 630 6 4200 470 6 1600 190 1.2
7 5500 960 7 4400 710 7 3600 530 7 1400 190 1.4
8 4800 1000 8 3800 750 8 3200 580 8 1200 190 1.6
10 3800 910 10 3100 680 10 2500 500 10 950 150 2
12 3200 920 12 2500 660 12 2100 500 12 800 160 2.4
16 2400 690 16 1900 500 16 1600 380 16 600 120 3.2
20 1900 550 20 1500 400 20 1300 310 20 480 96 4
DC
of cut ap
I DC : Dia.

3) Slotting is not recommended when using a slim shank type.



MS plus End Mill Series

MPJHVY @) s e € P

End mill, Semi long cut length, 4 flute, Irregular helix flutes A s A
Carbon Steel, Alloy Steel, Cast Iron | Too Stel, rehardened Seel HarderedSieel | Hardened Steel Hardened Steel Austenitic Titanium Alloy, .
(<30HRC) (<45HRC) (<55HRC) (>55HRC) Stainless Steel |Heat Resistant Alloy|  CoPPer Alloy Al Ny
©) © @) ©) O

____—1BHTA215°

E SE% | TypeT

APMX
LF

‘ DCON‘

8 B\ — | Type2

APMX LF

DCON

'I‘ DC<12 | DC>12
0 0
- 0.02 - 0.03

Hl DCON=4 | DCON=6 | DCON=8
0 0 0
- 0.005 - 0.005 - 0.006

ﬂl DCON=10 | DCON=12 | DCON=16 | DCON=20

0 0 0 0
- 0.009 - 0.011 - 0.011 - 0.013

4 flute irregular helix end mill for reduced vibration when machining stainless and carbon steel.
Semi long flute length suitable for vertical wall finishing.

(mm)
*

Order Number DC APMX LF DCON No.F | Stock | Type
MPJHVDO0100AP04 1 4 45 4 4 ) 1
MPJHVDO0150AP06 1.5 6 45 4 4 ) 1
MPJHVD0200AP06 2 6.5 60 6 4 ) 1
MPJHVD0200AP08 2 8 60 6 4 ) 1
MPJHVD0250AP10 2.5 10 60 6 4 ) 1
MPJHVDO0300AP10 3 10 60 6 4 ) 1
MPJHVDO0300AP12 3 12 60 6 4 ) 1
MPJHVDO0400AP13 4 13 60 6 4 ) 1
MPJHVDO0400AP16 4 16 60 6 4 ) 1
MPJHVDO0500AP17 5 17 60 6 4 ) 1
MPJHVDO0500AP20 5 20 60 6 4 ) 1
MPJHVDO0600AP20 6 20 60 6 4 ) 2
MPJHVDO0600AP24 6 24 60 6 4 ) 2
MPJHVDO0800AP26 8 26 80 8 4 ) 2
MPJHVDO0800AP32 8 32 80 8 4 ) 2
MPJHVD1000AP33 10 33 100 10 4 ) 2
MPJHVD1000AP40 10 40 100 10 4 ) 2
MPJHVD1200AP40 12 40 110 12 4 ) 2
MPJHVD1200AP48 12 48 110 12 4 ) 2
MPJHVD1600AP53 16 53 125 16 4 ) 2
MPJHVD1600AP64 16 64 125 16 4 ) 2
MPJHVD2000AP66 20 66 140 20 4 ) 2
MPJHVD2000AP80 20 80 140 20 4 ) 2

* Number of Flutes

@ : Inventory maintained in Japan.



Recommended Cutting Conditions

Side Milling (mm)
Carbon steel, Carbon steel, Austenitic stainless steels (<200HB) | Hardened Steel (45—52HRC)
Alloy steel (180—280HB) Alloy steel (280—350HB) Titanium alloys
ek il Ductile Cast Iron Pre-hardened steel, Alloy tool steel
DC | APMX (mri1n-1) (mn‘m’/rfnin) ap 28 (mriIn-1) (mnY/Inin) ap ac (mri1n-1) (mnY/E‘nin) ap ae (mriln-1) (mmv/Lin) ap ae
1 4 19000, 300 3 0.03 [15000| 240 3 0.03 [13000| 210 3 0.03 |13000| 160 3 0.02
1.5| 6 16000, 320 4.5 | 0.05 |13000| 260 4.5 | 0.05 |11000| 220 45| 0.05| 8500| 170 45| 0.03
2 6.5 [15000| 500 | 5 0.1 [12000| 380 5 0.1 [10000| 320 5 0.1 7700 220 5 0.06
8 14000/ 470| 6 0.06 [11000| 350 6 0.06 | 9500 300 6 0.06 | 7300| 200 6 0.04
2.5 |10 13000, 660 7.5 0.08 [11000| 520 7.5 1 0.08 | 8900| 390 7.5 0.08 [ 6300 250 751 0.05
3 10 13000, 890 7.4 | 0.15 [10000| 620 7.4 | 0.15 | 8400| 470 74 | 0.15 | 5900 300 7.4 | 0.09
12 12000| 820 | 9 0.09 | 9500| 590 9 0.09 | 8000| 450 9 0.09 | 5600| 280 9 0.06
a 13 9400/ 940 | 9.9 0.2 7500 650 99 | 0.2 6300 530 9.9 | 0.2 | 4700/ 320 9.9 0.12
16 9000| 900 | 12 0.12 | 7200 620 | 12 0.12 | 6000| 500 | 12 0.12 | 4500| 310 | 12 0.08
5 17 7500 990 | 12.4 | 0.25 | 6000| 680 | 12.4 | 0.25 [ 5000 560 | 12.4 | 0.25| 3800| 350 | 12.4 | 0.15
20 7200, 950 | 15 0.15 | 5700/ 650 | 15 0.15 | 4800| 540 | 15 0.15 | 3600, 330 | 15 0.1
6 20 6300| 1100 | 14.9 | 0.3 5000| 760 | 14.9 | 0.3 4200| 640 | 149 | 0.3 3200| 350 | 14.9 | 0.18
24 6000| 1000 | 18 0.18 | 4800| 730 | 18 0.18 | 4000 610 | 18 0.18 | 3000| 330 | 18 0.12
8 26 4700/ 1100 | 19.8 | 0.4 3800| 800 | 19.8 | 0.4 3100| 620 | 19.8 | 0.4 2400 360 | 19.8 | 0.24
32 4500|1000 | 24 0.24 | 3600/ 760 | 24 0.24 | 3000| 600 | 24 0.24 | 2300| 350 | 24 0.16
10 33 3800|1000 | 24.8 | 0.5 3000| 760 | 24.8 | 0.5 2500| 590 | 24.8 | 0.5 1900| 330 | 24.8 | 0.3
40 3600 970 | 30 0.3 2900 730 | 30 0.3 2400| 570 | 30 0.3 1800 310 | 30 0.2
12 40 3100| 1000 | 29.7 | 0.6 2500 720 | 29.7 | 0.6 2100| 550 | 29.7 | 0.6 1600/ 300 | 29.7 | 0.36
48 3000| 970 | 36 0.36 | 2400/ 690 | 36 0.36 | 2000| 520 | 36 0.36 [ 1500, 280 | 36 0.24
16 53 2400/ 780 | 27.2 | 0.48 | 1900| 550 | 39.6 | 0.8 1600/ 420 | 39.6 | 0.8 1200| 240 | 39.6 | 0.48
64 2200| 710 | 48 0.48 | 1800| 520 | 48 0.48 | 1500 390 | 48 0.48 | 1100| 220 | 48 0.32
20 66 1900 620 | 34 0.6 1500 430 | 495 | 1 1300 340 | 495 | 1 950/ 190 | 49.5 | 0.6
80 1800/ 580 | 60 0.6 1400/ 400 | 60 0.6 1200| 310 | 60 0.6 900/ 180 | 60 0.4

Depth of cut

ae

ap

1) Water-soluble cutting fluids are recommended for stainless steel and titanium alloys. Air blowing is recommended for carbon steel.

2) Chattering can still occur if the machine rigidity and clamping method are insufficient.
In these cases the feed and speed should be reduced proportionately.

10
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MS plus End Mill Series

MPVIHVRB

Corner radius, Medium cut length, 4 flute, Irregular helix flutes

5 ®

37°
40°

P

e | ey | ey | Maemer® | sumess el |Hem mmamanaioy] _CopperAloy | Auminum Aoy
© ©) O © O
BHTA2 15° |
F Ln)liw Type1
e FAPMX | z
8
0.1<RE<5
R $0.015 3[@ - | Type2
' DC<12 | DC>12 RE OEMX | (¢ 3
m 0 0 a
- 0.02 - 0.03
Hl DCON=4 | DCON=6 | DCON=8
0 0 0
- 0.005 - 0.005 - 0.006
DCON=8(DC=10) |DCON=10(DC=12)] DCON=10 | 12<DCON<16 | DCON=20
ﬂl - 3.009 - 3009 - 8.000 - Bo11 - 3013
4 flute irregular helix end mill for reduced vibration when machining stainless and carbon steel.
(mm)
*

Order Number DC RE APMX LF DCON | No.F | Stock | Type
MPMHVRBDO0100R010 1 0.1 25 45 4 4 ° 1
MPMHVRBDO0100R020 1 0.2 25 45 4 4 [} 1
MPMHVRBD0200R010 2 0.1 5 45 4 4 ® 1
MPMHVRBD0200R020 2 0.2 © 45 4 4 [ 1
MPMHVRBD0200R030 2 0.3 5 45 4 4 (] 1
MPMHVRBD0200R050 2 0.5 © 45 4 4 ( 1
MPMHVRBDO0300R010 3 0.1 7.5 45 6 4 (] 1
MPMHVRBD0300R020 8 0.2 7.5 45 6 4 [} 1
MPMHVRBDO0300R030 3 0.3 7.5 45 6 4 (] 1
MPMHVRBD0300R050 3 0.5 7.5 45 6 4 [ 1
MPMHVRBD0400R010 4 0.1 10 45 6 4 ® 1
MPMHVRBD0400R020 4 0.2 10 45 6 4 (] 1
MPMHVRBD0400R030 4 0.3 10 45 6 4 (] 1
MPMHVRBD0400R050 4 0.5 10 45 6 4 (] 1
MPMHVRBD0400R100 4 1 10 45 6 4 ( 1
MPMHVRBDO0500R010 5 0.1 12.5 50 6 4 () 1
MPMHVRBDO0500R020 5 0.2 12.5 50 6 4 [ 1
MPMHVRBDO0500R030 5 0.3 12.5 50 6 4 (] 1
MPMHVRBDO0500R050 5 0.5 12.5 50 6 4 ( 1
MPMHVRBDO0500R100 5 1 12.5 50 6 4 [ J 1
MPMHVRBDO0600R010 6 0.1 15 60 6 4 (] 2
MPMHVRBDO0600R020 6 0.2 15 60 6 4 [} 2
MPMHVRBD0600R030 6 0.3 15 60 6 4 o 2
MPMHVRBDO0600R050 6 0.5 15 60 6 4 [ ) 2
MPMHVRBDO0600R100 6 1 15 60 6 4 (] 2
MPMHVRBDO0800R020 8 0.2 20 70 8 4 ( 2
MPMHVRBDO0800R030 8 0.3 20 70 8 4 (] 2
MPMHVRBDO0800R050 8 0.5 20 70 8 4 [} 2
MPMHVRBDO0800R100 8 1 20 70 8 4 ° 2
MPMHVRBD0800R150 8 1.5 20 70 8 4 ) 2
MPMHVRBD0800R200 8 2 20 70 8 4 ® 2
MPMHVRBDO0800R250 8 2.5 20 70 8 4 ( 2

* Number of Flutes

@ : Inventory maintained in Japan.
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(mm)
*

Order Number DC RE APMX LF DCON No.F | Stock [ Type
MPMHVRBDO0800R300 8 3 20 70 8 4 [} 2
MPMHVRBD1000R020 10 0.2 25 80 10 4 ( 2
MPMHVRBD1000R030 10 0.3 25 80 10 4 ( 2
MPMHVRBD1000R050 10 0.5 25 80 10 4 (] 2
MPMHVRBD1000R100 10 1 25 80 10 4 (] 2
MPMHVRBD1000R150 10 1.5 25 80 10 4 [ J 2
MPMHVRBD1000R200 10 2 25 80 10 4 ° 2
MPMHVRBD1000R250 10 2.5 25 80 10 4 (] 2
MPMHVRBD1000R300 10 3 25 80 10 4 ( 2
MPMHVRBD1200R030 12 0.3 30 100 12 4 (] 2
MPMHVRBD1200R050 12 0.5 30 100 12 4 (] 2
MPMHVRBD1200R100 12 1 30 100 12 4 (] 2
MPMHVRBD1200R150 12 1.5 30 100 12 4 (] 2
MPMHVRBD1200R200 12 2 30 100 12 4 () 2
MPMHVRBD1200R300 12 3 30 100 12 4 ([ 2
MPMHVRBD1600R030 16 0.3 40 110 16 4 [ J 2
MPMHVRBD1600R050 16 0.5 40 110 16 4 (] 2
MPMHVRBD1600R100 16 1 40 110 16 4 ( J 2
MPMHVRBD1600R200 16 2 40 110 16 4 (] 2
MPMHVRBD1600R300 16 & 40 110 16 4 [} 2
MPMHVRBD1600R500 16 5 40 110 16 4 [} 2
MPMHVRBD2000R030 20 0.3 50 125 20 4 [ 2
MPMHVRBD2000R050 20 0.5 50 125 20 4 (] 2
MPMHVRBD2000R100 20 1 50 125 20 4 (] 2
MPMHVRBD2000R200 20 2 50 125 20 4 [ ] 2
MPMHVRBD2000R300 20 3 50 125 20 4 [} 2
MPMHVRBD2000R500 20 5 50 125 20 4 [} 2

* Number of Flutes
APMX ; Curved Edge
8 - T Type3
RE APMX | | o §
o
Slim Shank (mm)
*

Order Number DC RE APMX LF DCON No.F | Stock | Type
MPMHVRBD1000R030S08 10 0.3 25 100 8 4 (] 3
MPMHVRBD1000R050S08 10 0.5 25 100 8 4 (] 8
MPMHVRBD1000R100S08 10 1 25 100 8 4 (] 3
MPMHVRBD1000R200S08 10 2 25 100 8 4 ( J 8
MPMHVRBD1200R030S10 12 0.3 30 110 10 4 (] 3
MPMHVRBD1200R050S10 12 0.5 30 110 10 4 [ J &
MPMHVRBD1200R100S10 12 1 30 110 10 4 (] 3
MPMHVRBD1200R200S10 12 2 30 110 10 4 ( 8
MPMHVRBD1200R300S10 12 3 30 110 10 4 (] 3

* Number of Flutes

12
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MS plus End Mill Series

MPVIHVRB

Corner radius, Medium cut length, 4 flute, Irregular helix flutes

Recommended Cutting Conditions

Side Milling (mm)
Carbon steel, Carbon steel, Austenitic stainless steels (<200HB) Hardened Steel (45—52HRC)
Alloy steel (180—280HB) Alloy steel (280—350HB) Titanium alloys
Work | Ductile Cast Iron Pre-hardened steel, Alloy tool steel
material
bC (m?n'1) (mnY/tnin) ak ac (m?n'1) (mrr‘1’/‘rfnin) ak as (m?n'1) (mrr‘lllrnin) ak as (m?n-*) (mrr‘lllrnin) ap s
1 [38000| 910 1.7 0.2 |31000| 500 1.7 0.2 |25000| 500 1.7 0.2 |18000| 290 1.7 | 0.05
2 [21000| 1500 | 3.5 | 0.4 |17000| 820 | 3.5 | 0.4 (14000, 640 | 3.5 | 0.4 |10000| 320 3.5 | 0.1
3 [16000| 1800 | 5 0.6 [13000| 940 | 5 0.6 (11000 880 | 5 0.6 7400| 380 5 0.15
4 |12000| 1700 7 0.8 9500| 950 7 0.8 8000| 900 7 0.8 5600, 400 7 0.2
5 9500| 1800 8.5 1 7600| 1100 8.5 1 6400| 900 8.5 1 4500| 430 8.5 | 0.25
6 8000| 2100 | 10 1.2 6400| 1300 | 10 1.2 5300| 1100 | 10 1.2 3700| 440 | 10 0.3
8 6000| 2000 | 13.5 | 1.6 4800| 1400 | 135 | 1.6 4000| 1200 | 135 | 1.6 2800| 450 | 13.5 | 0.4
10 4800| 2100 | 17 2 3800| 1500 | 17 2 3200| 1100 | 17 2 2200| 440 | 17 0.5
12 4000| 1900 | 20.5 2.4 3200| 1400 | 20.5 2.4 2700| 1100 | 20.5 2.4 1900 380 | 20.5 | 0.6
16 3000, 1400 | 27.2 3.2 2400| 1100 | 27.2 3.2 2000| 840 | 27.2 3.2 1400 340 | 27.2 | 0.8
20 2400| 1200 | 34 4 1900| 840 | 34 4 1600| 670 | 34 4 1100| 260 | 34 1
ae
Depth

of cut

ap

1) When using a slim shank with DC=10 or 12, reduce the cutting speed by 60%, the feed rate by 80%, and the depth of cutting ae by 50%
from the above conditions.
2) Water-soluble cutting fluids are recommended for stainless steel and titanium alloys. Air blowing is recommended for carbon steel.
3) Chattering can still occur if the machine rigidity and clamping method are insufficient.
In these cases the feed and speed should be reduced proportionately.

Slotting (mm)
Carbon steel, Carbon steel, Austenitic stainless steels (<200HB) Hardened Steel (45— 52HRC)
Alloy steel (180—280HB) Alloy steel (280—350HB) Titanium alloys
Work | Ductile Cast Iron Pre-hardened steel, Alloy tool steel
material
bc (mriln-1) (mn¥/.rfnin) e (m?n-1) (mn¥/.rfnin) e (mri‘n-1) (mn¥/.rfnin) ap (m?n-1) (mrr‘lll.rfnin) g
1 31000 620 0.5 24000 380 0.5 20000 320 0.5 9500 110 0.2
2 17000 650 2 14000 450 2 11000 350 2 4800 130 0.4
3 13000 940 3 10000 660 3 8500 510 3 3200 140 0.6
4 9500 820 4 7600 600 4 6400 460 4 2400 150 0.8
5 7600 910 5 6100 670 5 5100 510 5 1900 170 1
6 6400 860 6 5100 630 6 4200 470 6 1600 190 1.2
8 4800 1000 8 3800 750 8 3200 580 8 1200 190 1.6
10 3800 910 10 3100 680 10 2500 500 10 950 150 2
12 3200 920 12 2500 660 12 2100 500 12 800 160 2.4
16 2400 690 16 1900 500 16 1600 380 16 600 120 3.2
20 1900 550 20 1500 400 20 1300 310 20 480 96 4
DC
of cut ap
I DC : Dia.

4) Slotting is not recommended when using a slim shank type.



MPXLRB

Corner radius, Short cut length, Long neck

mmlRHCLE
S 1 G M A

DC<0.3 DC>0.4

ey | | ey | ot | cumiorte [on il Coppornloy | Muminum Aloy
© ©) © @) @) ©)
P /%Bz
8 S Type
RE APMX TBHTA2 12° z
Effective Length L LF a
for Inclined Angle
e
x 8
+0.005 RE =
' 0.2<DC=<6 Inclined Angle IAPNIX| LU ]
m z " g
- 0.01
Hl 4<DCON=<6
0
- 0.005
Suitable for high precision and high efficient machining of die & mold.
(mm)
wlxlo Effective Length
Order Number DC | RE APMX LU | DN | B2 | LF |[DCON g § g| forlinclined Angle
A EIERERES
MPXLRBDO0020R0O05N005( 0.2 | 0.05| 0.2 | 0.5|0.18 |114°|50 | 4 |(2|(e|1| 0.5 05| 06| 0.7
MPXLRBDO0020R005N010( 0.2 |0.05| 0.2 | 1 0.18 |10.8°|50 | 4 |2|e®|1| 1.0 11| 12| 1.3
MPXLRBDO0030R005N010( 0.3 |0.05| 0.3 | 1 028 | 10.8°|50 | 4 |2|e|1| 1.0 11| 12| 1.3
MPXLRBDO0030R005N020| 0.3 [0.05| 0.3 | 2 028 | 98°|/50 | 4 |2|@|1| 21| 22| 24| 27
MPXLRBDO0040R005N020| 0.4 [0.05| 04 | 2 037 | 98°|/50| 4 |4|@|1| 21| 22| 24| 26
MPXLRBDO0040R005N030| 0.4 [0.05| 04 | 3 037 | 89°|50| 4 |4|e|1| 3.1 3.3| 3.6| 4.0
MPXLRBD0040R0O05N040( 04 |0.05| 04 | 4 037 | 82°|50| 4 |4|@|1| 42 43| 48| 53
MPXLRBDO0050R005N020( 0.5 |0.05| 05 | 2 047 | 97°|50 | 4 |4|@|1| 21| 22| 24| 26
MPXLRBDO0050R005N030( 0.5 |0.05| 05 | 3 047 | 89°|50| 4 |4|e@|1| 3.1 3.3| 36| 4.0
MPXLRBDO0050R005N040| 0.5 [0.05| 0.5 | 4 047 | 81°|50 | 4 |4|@|1| 42 43| 48| 53
MPXLRBDO0050R005N050| 0.5 [0.05| 0.5 | 5 047 | 75°|50| 4 |4|@|1| 52| 54| 6.0| 6.6
MPXLRBDO0060R005N020| 0.6 [0.05| 0.6 | 2 057 | 97°|50 | 4 |4|@|1| 21| 22| 24| 26
MPXLRBDO0060R005N040| 0.6 [0.05| 0.6 | 4 057 | 81°|50 | 4 |4|@|1| 42 43| 48| 53
MPXLRBDO0060R005N060( 06 |0.05| 06 | 6 057 | 69°|50| 4 |4|@|1| 6.2 65| 72| 7.9
MPXLRBDO0080R0O0O5N040( 08 |0.05| 0.8 | 4 077 | 79°|50 | 4 |4|@|1| 42 43| 48| 53
MPXLRBDO0080R00O5N060( 0.8 |0.05| 08 | 6 077 | 68°|50| 4 |4|@|1| 6.2 65| 72| 7.9
MPXLRBDO0100R0O05N030 | 1 0.05| 1 3 096 | 83°|/50| 4 |4|e@|1| 3.2 34| 38| 4.2
MPXLRBDO0100R005N040 | 1 0.05| 1 4 096 | 76°|/50| 4 |4|@|1| 43| 45| 50| 56
MPXLRBDO0100R005N050 | 1 0.05| 1 5 096 | 7.0°/50| 4 |4|®@|1| 54| 56| 6.2| 6.9
MPXLRBDO0100R005N060 | 1 0.05| 1 6 096 | 65°/50| 4 |4|@|1| 64 6.7| 74| 82
MPXLRBDO0100R0O05N080 [ 1 0.05] 1 8 096 | 56°|50| 4 |4|e@|1| 85 89| 9.8/10.9
MPXLRBDO0100R005N100 ( 1 0.05| 1 10 096 | 50°|50| 4 |4|@|1(10.6/11.1]|12.2|13.5
MPXLRBDO0100R005N120 | 1 0.05] 1 12 096 | 45°/50| 4 |4|@[1(12.7/13.3|14.6|16.2
MPXLRBDO0100R010N030 | 1 0.1 1 3 096 | 84°/50 | 4 |4|e@|1| 3.2 34| 38| 4.2
MPXLRBDO0100R010N040 | 1 0.1 1 4 096 | 76°|/50 | 4 |4|®@|1| 43| 45| 50| 55
MPXLRBDO0100R010N050 | 1 0.1 1 5 096 | 7.0°/50 | 4 |4|®|1| 53| 56| 6.2| 6.9
MPXLRBDO0100R010N060 | 1 0.1 1 6 096 | 65°/50| 4 (4|®@|1]| 64| 67| 74| 8.2
MPXLRBDO0100R010N080 | 1 0.1 1 8 096 | 56°|/50| 4 |4|e@|[1| 85 89| 9.8/10.8
MPXLRBDO0100R010N100 | 1 0.1 1 10 096 | 50°|50| 4 |4|@|1(10.6/11.1]|12.2|13.5
MPXLRBD0100R010N120 | 1 0.1 1 12 096 | 45°/50 | 4 |4|@[1][12.7/13.3|14.6|16.2
MPXLRBD0120R010N100| 1.2 | 0.1 1.2 |10 116 | 48°/50 | 4 [(4|®|1]106|11.1[12.2|13.5
MPXLRBD0120R020N100| 1.2 |0.2 1.2 |10 116 | 48°/50 | 4 (4|®]|1]106|11.1(12.2|13.5
MPXLRBDO0150R010N060| 1.5 |0.1 15 | 6 144 | 6.0°/50| 4 (4|®@|1]| 64| 6.7| 7.3| 8.1
MPXLRBDO0150R010N120| 1.5 |0.1 1.5 |12 144 | 40°/50 | 4 (4|®]|1]126[13.2|14.5|16.1
* Number of Flutes /

@ : Inventory maintained in Japan.
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MS plus End Mill Series

MPXLRB

Corner radius, Short cut length, Long neck

(mm)
28 x2|o Effective Length
Order Number DC | RE APMX LU | DN | B2 |LF DCON|o|g|%| forinclined Angle
Z\n |-

30" | 1° | 2° | 3°
MPXLRBDO0150R010N180| 1.5 01| 15 | 18 [ 144 | 30° |60 | 4 |4|®|1]18.9|19.7|21.7|24.0
MPXLRBDO0150R020N060 | 1.5 02 | 15 6 | 144 |1 60° (50| 4 |4|@|1| 64| 6.7| 7.3| 8.1
MPXLRBDO0150R020N120 | 1.5 02| 15 | 12 | 144 | 40° |50 | 4 |4|e®|1(12.6/13.2|14.5]16.0
MPXLRBDO0150R020N180| 1.5 02| 15 | 18 | 144 | 30° |60 | 4 (4|®]|1]|189(19.7 21.7| *
MPXLRBDO0150R030N060 | 1.5 03| 15 6 | 144/ 61° |50 | 4 |4|e@|1| 63| 66| 73| 8.0
MPXLRBDO0150R030N120| 1.5 03 | 15 | 12 | 144 | 40° (50| 4 |(4|®|1]|126(13.2|14.5|16.0
MPXLRBDO0150R030N180| 1.5 03| 15 | 18 [ 144 |30°|60| 4 (4|®]|1]189|19.7/216| *
MPXLRBDO0200R010N080 | 2 01| 2 8 | 194 | 45° |50 | 4 |4|e(1( 85| 88| 9.7/10.8
MPXLRBD0200R010N120 | 2 01| 2 12 1194 | 34° |50 | 4 |4|@(1[126]13.2|14.5|16.1
MPXLRBD0200R010N160 | 2 01 | 2 16 [ 194 |28 (60| 4 |4|(®[1]16.8/17.6[19.3| *
MPXLRBD0200R010N200 | 2 01| 2 20 {194 | 23° |60 | 4 |4|@|1(21.0/21.9|241| *
MPXLRBD0200R010N240 | 2 01 | 2 24 | 194 | 20° |70 | 4 |4|®|1([252(263| * *
MPXLRBD0200R020N080 | 2 02| 2 8 [ 194 | 45° 50| 4 |(4|@|1| 85| 88| 9.7/10.7
MPXLRBD0200R020N120 | 2 02 | 2 12 | 194 | 34° |50 | 4 |4|@®|1(126]13.2|145| *
MPXLRBD0200R020N160 | 2 02| 2 16 | 194 1 28° |60 | 4 |4|®|1(16.8{17.6|19.3| *
MPXLRBD0200R020N200 | 2 02 | 2 20 [ 194 | 23° |60 | 4 |4|®|1(21.0/21.9|24.0| *
MPXLRBD0200R020N240 | 2 02| 2 24 1194 | 20° |70 | 4 |4|®|1[251]1263| * *
MPXLRBD0200R030N080 | 2 03 | 2 8 [ 194 | 45° 50| 4 |(4|@|1| 85| 88| 9.7/10.7
MPXLRBD0200R030N120| 2 03| 2 12 1194 | 35° |50 | 4 |4|@|1([126]13.2|14.5]16.0
MPXLRBD0200R030N160 | 2 03 | 2 16 | 194 | 28° |60 | 4 |4|®|1(16.8{17.5|19.2| *
MPXLRBD0200R030N200 | 2 03| 2 20 [ 194 | 23°|60| 4 |4|@®|1([21.0/21.9|24.0| *
MPXLRBD0200R030N240 | 2 03 | 2 24 | 194 | 20° |70 | 4 |4|®|1[251]26.3| * *
MPXLRBD0300R010N080 | 3 01| 3 8 | 29 | 57°|60| 6 |4|®@[1]| 84| 88| 9.6(10.7
MPXLRBD0300R010N120| 3 01 | 3 12 | 29 | 45° |60 | 6 |4|@(1(126|13.1|14.4|16.0
MPXLRBD0300R010N180| 3 01| 3 18 | 29 | 34°|70| 6 |4|®|1([18.8]19.7]|21.6|23.9
MPXLRBD0300R010N240| 3 01 | 3 24 | 29 | 28° |70 | 6 |4|®|1([25.1]26.2|28.8| *
MPXLRBDO0300R010N300| 3 01| 3 30 | 29 |23 |70 6 |(4|®]|1]313/32.7|359| *
MPXLRBDO0300R010N360 | 3 01| 3 36 | 29 | 20°|90 | 6 (4(®]|1]|37.6/39.3| * *
MPXLRBD0300R020N120| 3 02| 3 12 | 29 | 45°|60| 6 |4|@®|1([126|13.1/14.4|15.9
MPXLRBD0300R020N180| 3 02| 3 18 | 29 | 34° |60 | 6 |4(®(1]18.8/19.6|21.6(23.9
MPXLRBD0300R020N240| 3 02| 3 24 | 29 |28 |70| 6 |4|®|1([251]26.2|28.7| *
MPXLRBDO0300R020N300| 3 02 | 3 30 | 29 |23 |70| 6 (4|®]|1]31.3/32.7|359| *
MPXLRBDO0300R020N360 | 3 02| 3 36 | 29 | 20°|90| 6 [(4|®]|1]|37.6/39.3|43.1| *
MPXLRBDO0300R030N120| 3 03 | 3 12 | 29 | 45°|60| 6 |4|®@(1([125|13.1|14.4|15.9
MPXLRBDO0300R030N180| 3 03| 3 18 | 29 | 35°|60| 6 |4|®|1([18.8]19.6]|21.5|23.9
MPXLRBD0300R030N240| 3 03 | 3 24 | 29 | 28° |70 | 6 |4|®|1([251]26.2|28.7| *
MPXLRBDO0300R030N300| 3 03| 3 30 | 29 |23 |70 | 6 (4(®]|1]313/32.7|359| *
MPXLRBDO0300R030N360| 3 03 | 3 36 | 29 | 20° |90 | 6 (4(®]|1]|37.6/39.2| * *
MPXLRBD0300R050N120| 3 05| 3 12 | 29 | 46°|60| 6 |4|@®|1(125|13.1/14.3|15.8
MPXLRBDO0300R050N180| 3 05 | 3 18 | 29 | 35°|60| 6 |4|®(1(18.8|19.6|21.5|23.8
MPXLRBDO0300R050N240| 3 05| 3 24 | 29 | 28°|70| 6 |4|®|1([251/26.2|28.7| *
MPXLRBDO0300R050N300| 3 05 | 3 30 | 29 |23 |70| 6 [(4|®]|1]31.3/32.7|359| *
MPXLRBDO0300R050N360| 3 05| 3 36 | 29 | 20°|90| 6 (4(|®]|1]|376|392| * *
MPXLRBD0400R010N160 | 4 01 | 4 16 | 39 | 28° |70 | 6 |4|®|1([16.7{17.5|19.2| *
MPXLRBD0400R010N240 | 4 01| 4 24 | 39 | 20°|70| 6 |4|®|1[251]26.2| * *
MPXLRBD0400R010N320 | 4 01| 4 32 | 39 [ 16° |70 | 6 [(4(®]|1]|33.4/349| =* *
MPXLRBD0400R010N480 | 4 01| 4 48 | 39 | 11° /90| 6 |4|®|1([50.1/523| * *
MPXLRBDO0400R020N160 | 4 02 | 4 16 | 39 | 28° |70 | 6 |4|®|1(16.7{17.5|19.2| *
MPXLRBD0400R020N240 | 4 02 | 4 24 | 39 | 20°|70| 6 |4|®@|1([251]26.2| * *
MPXLRBD0400R020N320 | 4 02 | 4 32 | 39 |[16°|70| 6 [(4|®]|1]334|349| * *
MPXLRBD0400R020N480 | 4 02 | 4 48 | 39 | 11° /90| 6 |4|®|1([50.1523| =* *
MPXLRBD0400R030N160 | 4 03 | 4 16 | 39 | 28° |70 | 6 |4|®|1(16.7/17.5|19.1| *
* Number of Flutes * No Interference

@ : Inventory maintained in Japan.
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(mm)
T %o Effective Length
Order Number DC | RE APMX LU | DN | B2 |LF |DCON|S|g|S| forinclined Angle

Z\ln |-

30| 1° | 2° | 3°
MPXLRBDO400R030N240| 4 | 03| 4 | 24 [39 |[20°] 70| 6 [4]|e@[1|25.1][262] » [ =
MPXLRBDO0400RO30N320| 4 |03 | 4 | 32 |39 |[16° |70 6 |4|@|1]334/349| * | *
MPXLRBDO0400RO30N480| 4 |03 | 4 | 48 |39 |[11° | 90 6 |4|e|1]|50.1/523| * | *
MPXLRBDO0400R050N160| 4 | 05| 4 | 16 |39 |28 | 70 6 |4|e|1|167/174]191| *
MPXLRBDO0400RO50N240| 4 | 05| 4 | 24 |39 |[20° 70 6 |4|e@|1|251/262| = | =
MPXLRBDO400RO50N320| 4 |05 | 4 |32 |39 |16°| 70| 6 |4|e@|1(334(349| » | =
MPXLRBDO400RO50N480| 4 |05 4 | 48 |39 |11°| 90| 6 |4|e@|1|50.1/523| » | =
MPXLRBDO600R010N240| 6 |01 | 6 | 24 (585 | — | 70| 6 |4|e@|2| * | = | » | =
MPXLRBDO600R010N480| 6 | 01| 6 | 48 |[585| — (100 6 |[4|e@|2| = | » | * | =
MPXLRBDO600R020N240| 6 |02 | 6 | 24 58| — |70 6 |[4|e@|2| * | » | * | *
MPXLRBDO600R020N480| 6 |02 | 6 | 48 585 | — (100 6 |4|e@|2| = | = | * | *
MPXLRBDO600R030N240| 6 |03 | 6 | 24 58| — |70 6 |[4|@|2| * | » | * | *
MPXLRBDO600R030N480| 6 |03 | 6 | 48 585 | — (100| 6 |[4|e@|2| * | » | * | =
MPXLRBDO600R050N240| 6 |05 | 6 | 24 (585 | — | 70| 6 |4|e@|2| * | = | » | =
MPXLRBDO600R050N480| 6 | 05| 6 | 48 |[585| — (100| 6 |[4|e@|2| = | * | * | =

* Number of Flutes

* No Interference
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MS plus End Mill Series

MPXLRB

Corner radius, Short cut length, Long neck

Recommended Cutting Conditions

(mm)
Carbon steel, Alloy steel (180—280HB) Hardened Steel (45— 52HRC)
Pre-hardened steel, Alloy tool steel
Work material Precipitation stainless steel (<450HB)

DC LU (mri‘n'1) (mrrY/Enin) ap as (mri‘n—1) (mnYIEnin) ap e
0.2 0.5 30000 180 0.003 0.04 30000 150 0.003 0.04
1 30000 120 0.003 0.04 30000 100 0.003 0.04
0.3 1 30000 210 0.003 0.08 30000 180 0.003 0.08
2 30000 120 0.003 0.08 30000 100 0.003 0.08
2 31000 970 0.005 0.10 31000 810 0.005 0.10
0.4 3 31000 790 0.004 0.10 31000 660 0.004 0.10
4 31000 540 0.003 0.10 31000 450 0.003 0.10
2 31000 1500 0.006 0.12 31000 1300 0.006 0.12
0.5 3 31000 1300 0.005 0.12 31000 1100 0.005 0.12
4 31000 970 0.004 0.12 31000 810 0.004 0.12
5 25000 790 0.004 0.12 25000 660 0.004 0.12
2 31000 2100 0.020 0.13 31000 1800 0.020 0.13
0.6 4 25000 1300 0.015 0.13 25000 1100 0.015 0.13
6 20000 790 0.008 0.13 20000 660 0.008 0.13
0.8 4 25000 3200 0.025 0.20 25000 2700 0.025 0.20
6 20000 2100 0.020 0.20 20000 1800 0.020 0.20
3 24000 2400 0.045 0.30 20000 2000 0.045 0.30
4 24000 1900 0.040 0.30 20000 1600 0.040 0.30
5 24000 1800 0.035 0.25 20000 1500 0.035 0.25
1 6 20000 1400 0.030 0.25 17000 1200 0.030 0.25
8 20000 1000 0.020 0.20 17000 880 0.020 0.20
10 15000 800 0.015 0.10 13000 670 0.015 0.10
12 15000 370 0.010 0.01 13000 310 0.010 0.01
1.2 10 18000 1500 0.030 0.25 15000 1300 0.030 0.25
6 20000 2400 0.050 0.40 17000 2000 0.050 0.40
1.5 12 15000 1400 0.040 0.30 13000 1200 0.040 0.30
18 12000 670 0.010 0.15 10000 560 0.010 0.15
8 15000 2600 0.050 0.50 13000 2200 0.050 0.50
12 15000 2100 0.045 0.50 13000 1800 0.045 0.50
2 16 14000 1900 0.040 0.35 12000 1600 0.040 0.35
20 14000 1100 0.015 0.25 12000 960 0.015 0.25
24 9300 930 0.010 0.20 7800 780 0.010 0.20
8 12000 3300 0.100 0.80 10000 2800 0.100 0.80
12 12000 3100 0.080 0.80 10000 2600 0.080 0.80
3 18 11000 3100 0.070 0.70 9600 2600 0.070 0.70
24 11000 2600 0.060 0.50 9300 2200 0.060 0.50
30 9000 1300 0.030 0.40 7500 1100 0.030 0.40
36 6200 910 0.010 0.30 5200 760 0.010 0.30
16 9000 3200 0.100 1.00 7500 2700 0.100 1.00
a 24 7900 2500 0.085 0.80 6600 2100 0.085 0.80
32 6900 1600 0.040 0.70 5800 1400 0.040 0.70
48 4800 740 0.010 0.35 4000 620 0.010 0.35
6 24 5500 2700 0.120 1.50 4600 2263 0.120 1.50
48 3800 1200 0.050 1.20 3200 1000 0.050 1.20

<0.2RE (DC < ¢2)
Depth of cut SAREPE=07) <0.1mm (DC< 31.5)
<0.2mm (DC< ¢4)
<0.5mm (DC< ¢6)
DC:Dia.

1) The cutting conditions above are a guide only to machining with cutting edges with a corner radius. When machining with peripheral cutting
edges, use the minimum feed rate as a guide.

2) If the depth of cut is shallow, the revolution and feed rate can be increased.

3) For profile machining such as molds, machining conditions may differ considerably depending on the work material geometry, machining

methods and depth of cut. Reduce the feed rate especially when machining the corner sections of a work material.

4) If the rigidity of the machine or the work materials installation is very low, or chattering and noise are generated, reduce the revolution and
feed rate proportionately.



(mm)
Austenitic stainless steels (<200HB) Copper, Copper alloys
Titanium alloys (<450HB)
Work material

DC LU (mri‘n'1) (mrrY/Enin) ap as (m?n—1) (mrr\lllrnin) ap e
0.2 0.5 33000 170 0.003 0.04 30000 150 0.003 0.08
1 30000 110 0.003 0.04 30000 100 0.003 0.08
0.3 1 30000 200 0.003 0.08 30000 180 0.003 0.16
2 30000 110 0.003 0.08 30000 100 0.003 0.16

2 31000 930 0.005 0.10 31000 810 0.005 0.20
0.4 3 31000 750 0.004 0.10 31000 660 0.004 0.20
4 31000 510 0.003 0.10 31000 450 0.003 0.20
2 31000 1400 0.006 0.12 31000 1300 0.006 0.24

0.5 3 31000 1200 0.005 0.12 31000 1100 0.005 0.24
4 31000 930 0.004 0.12 31000 810 0.004 0.24

5 25000 750 0.004 0.12 25000 660 0.004 0.24
2 31000 2000 0.020 0.13 31000 1800 0.020 0.26
0.6 4 25000 1200 0.015 0.13 25000 1100 0.015 0.26
6 20000 750 0.008 0.13 20000 660 0.008 0.26

0.8 4 25000 3100 0.025 0.20 25000 2700 0.025 0.40
6 20000 2000 0.020 0.20 20000 1800 0.020 0.40

3 23000 2300 0.045 0.30 20000 2000 0.045 0.60
4 23000 1800 0.040 0.30 20000 1600 0.040 0.60

5 23000 1700 0.035 0.25 20000 1500 0.035 0.50
1 6 19000 1300 0.030 0.25 17000 1200 0.030 0.50
8 19000 1000 0.020 0.20 17000 880 0.020 0.40
10 14000 770 0.015 0.10 13000 670 0.015 0.20

12 14000 350 0.010 0.01 13000 310 0.010 0.02
1.2 10 17000 1400 0.030 0.25 15000 1300 0.030 0.50
6 19000 2300 0.050 0.40 14700 1700 0.050 0.80
1.5 12 14000 1300 0.040 0.30 11000 1000 0.040 0.60
18 11000 640 0.010 0.15 8600 480 0.010 0.30
8 14000 2500 0.050 0.50 11000 1900 0.050 1.00

12 14000 2000 0.045 0.50 11000 1500 0.045 1.00
2 16 13000 1800 0.040 0.35 10000 1300 0.040 0.70
20 13000 1100 0.015 0.25 10000 830 0.015 0.50
24 8900 890 0.010 0.20 6700 670 0.010 0.40

8 11000 3200 0.100 0.80 8600 2400 0.100 1.60
12 11000 2900 0.080 0.80 8600 2200 0.080 1.60

3 18 11000 2900 0.070 0.70 8300 2200 0.070 1.40
24 10000 2500 0.060 0.50 8000 1900 0.060 1.00

30 8600 1200 0.030 0.40 6500 950 0.030 0.80
36 5900 870 0.010 0.30 4500 660 0.010 0.60

16 8600 3100 0.100 1.00 6500 2300 0.100 2.00
a 24 7500 2400 0.085 0.80 5700 1800 0.085 1.60
32 6600 1600 0.040 0.70 5000 1200 0.040 1.40
48 4600 710 0.010 0.35 3400 530 0.010 0.70

6 24 5200 2600 0.120 1.50 4000 1900 0.120 3.00
48 3600 1100 0.050 1.20 2700 870 0.050 2.40

<0.2RE (DC < ¢2)
Depth of cut SAREPE=07) <0.1mm (DC< $1.5)
<0.2mm (DC< ¢4)
<0.5mm (DC< ¢6)
DC:Dia.
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MS plus End Mill Series

MP2558

Ball nose, Short cut length, 2 flute, Short shank

3®C

e | (| ey | Mearmer | simess St |1om aesmancaicy] _CoPperAloy | Auminum Aoy
© ©) ©) O O O
3 N __—1 BHTA215°
h 8 == Typet
RE lAPMIX] §
LF [a]
8@%* Type2
RE" |APMX| §
LF [=]
N 0.1<RE=<6
+0.005
Hl 4<DCON=<6|8<DCON<10| DCON=12
0 0 0
- 0.005 - 0.006 - 0.008
2 flute ball nose end mills with short cutting edge length for general purpose. Excellent performance for
a wide range of work materials such as carbon steel, alloy steel and hardened steel.
(mm)
*

Order Number RE DC APMX LF DCON | No.F | Stock | Type
MP2SSBR0010 0.1 0.2 0.2 40 4 2 ° 1
MP2SSBR0020 0.2 0.4 0.4 40 4 2 [} 1
MP2SSBR0030 0.3 0.6 0.6 40 4 2 ° 1
MP2SSBR0040 0.4 0.8 0.8 40 4 2 [ 1
MP2SSBR0050 0.5 1 1 40 4 2 (] 1
MP2SSBR0050S06 0.5 1 1 40 6 2 (] 1
MP2SSBR0075 0.75 1.5 1.5 40 4 2 (] 1
MP2SSBR0075S06 0.75 1.5 1.5 40 6 2 ) 1
MP2SSBR0100 1 2 2 45 6 2 ° 1
MP2SSBR0150 1.5 3 3 45 6 2 ) 1
MP2SSBR0200 2 4 4 45 6 2 ® 1
MP2SSBR0250 2.5 5 © 50 6 2 [ J 1
MP2SSBR0300 3 6 6 50 6 2 (] 2
MP2SSBR0400 4 8 8 60 8 2 (] 2
MP2SSBR0500 5 10 10 70 10 2 ° 2
MP2SSBR0600 6 12 12 75 12 2 ) 2

* Number of Flutes

@ : Inventory maintained in Japan.



MP25B

Ball nose, Short cut length, 2 flute

| (e | ey | oy | samestset |vem Reamanaioy|CopperAlay | Aurinum Aoy
©) ©) © O O O
—_ , __—1 BHTA215°
g ~= | Typef
RE |apmx 3
LF 8
gl 5 Type2
RE" |APMX §
LF a
N 0.1<RE=<6
+0.005
4<DCON=<6|8<DCON<10| DCON=12
Hl - 8.005 - 8.006 - 8.008
2 flute ball nose end mills with short cutting edge length for general purpose. Excellent performance for
a wide range of work materials such as carbon steel, alloy steel and hardened steel.
(mm)
*

Order Number RE DC APMX LF DCON | No.F | Stock | Type
MP2SBR0010 0.1 0.2 0.3 45 4 2 ° 1
MP2SBR0015 0.15 0.3 0.5 45 4 2 [} 1
MP2SBR0020 0.2 0.4 0.6 45 4 2 ° 1
MP2SBR0020S06 0.2 0.4 0.6 50 6 2 [ 1
MP2SBR0025 0.25 0.5 0.8 45 4 2 (] 1
MP2SBR0030 0.3 0.6 0.9 45 4 2 (] 1
MP2SBR0030S06 0.3 0.6 0.9 50 6 2 ° 1
MP2SBR0035 0.35 0.7 1.1 45 4 2 ) 1
MP2SBR0040 0.4 0.8 1.2 45 4 2 ° 1
MP2SBR0040S06 0.4 0.8 1.2 50 6 2 ) 1
MP2SBR0045 0.45 0.9 1.4 45 4 2 ® 1
MP2SBR0050 0.5 1 1.5 45 4 2 [ J 1
MP2SBR0050S06 0.5 1 1.5 50 6 2 (] 1
MP2SBR0060 0.6 1.2 1.8 45 4 2 (] 1
MP2SBR0070 0.7 14 21 45 4 2 (] 1
MP2SBR0075 0.75 15 2.3 45 4 2 ° 1
MP2SBR0075S06 0.75 1.5 2.3 50 6 2 [ 1
MP2SBR0080 0.8 1.6 2.4 45 4 2 (] 1
MP2SBR0090 0.9 1.8 2.7 45 4 2 ° 1
MP2SBR0100 1 2 8 50 4 2 ( 1
MP2SBR0100S06 1 2 3 50 6 2 (] 1
MP2SBR0125 1.25 25 3.8 50 4 2 (] 1
MP2SBR0150 1.5 3 4.5 70 6 2 ° 1
MP2SBR0200 2 4 6 70 6 2 [ ) 1
MP2SBR0250 25 5 7.5 80 6 2 (] 1
MP2SBR0300 8 6 9 80 6 2 [ J 2
MP2SBR0400 4 8 12 90 8 2 (] 2
MP2SBR0500 © 10 15 100 10 2 [} 2
MP2SBR0600 6 12 18 110 12 2 [} 2

* Number of Flutes
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MS plus End Mill Series

MP2ViB

Ball nose, Medium cut length, 2 flute

3®C

| (e | ey | oy | stamestiet |vem Reamanaioy|CopperAlay | Aurinum Aoy
© ©) ©) O O O
P ___—1 BHTA215°
R — ==
RE APX §
LF a
HEE Type1
RE” | ApPMX] 8
LF (=]
N 0.25<RE<6
+0.005
4<DCON=<6|8<DCON<10| DCON=12
Hl - 8.005 - 8.006 - 8.008
2 flute ball nose end mills with medium cutting edge length for general purpose. Excellent performance
for a wide range of work materials such as carbon steel, alloy steel and hardened steel.
(mm)
*

Order Number RE DC APMX LF DCON | No.F | Stock | Type
MP2MBR0025 0.25 0.5 1 45 4 2 ° 1
MP2MBR0030 0.3 0.6 1.2 45 4 2 [} 1
MP2MBR0040 0.4 0.8 1.6 45 4 2 ° 1
MP2MBR0050 0.5 1 25 45 4 2 () 1
MP2MBRO0060 0.6 1.2 2.5 45 4 2 (] 1
MP2MBRO0070 0.7 1.4 8 45 4 2 (] 1
MP2MBRO0075 0.75 15 4 45 4 2 (] 1
MP2MBR0080 0.8 1.6 4 45 4 2 (] 1
MP2MBR0090 0.9 1.8 5 45 4 2 ° 1
MP2MBRO0100 1 2 6 50 4 2 ) 1
MP2MBR0125 1.25 25 6 50 4 2 [} 1
MP2MBR0150S03 1.5 3 8 70 3 2 [ J 2
MP2MBRO0150 15 3 8 70 6 2 (] 1
MP2MBRO0175 1.75 89 8 70 6 2 (] 1
MP2MBR0200S04 2 4 8 70 4 2 (] 2
MP2MBR0200 2 4 8 70 6 2 ° 1
MP2MBR0250 25 5 12 80 6 2 [} 1
MP2MBR0300 3 6 12 80 6 2 (] 2
MP2MBR0400 4 8 14 90 8 2 (] 2
MP2MBR0500 5 10 18 100 10 2 ( 2
MP2MBR0600 6 12 22 110 12 2 (] 2

% Number of Flutes

@ : Inventory maintained in Japan.



WVIIRACLE
S 1 G M A

Ball nose, Short cut length, 2 flute, Short shank MP255R8
Ball nose, Short cut length, 2 flute MP28B Ball nose, Medium cut length, 2 flute mMP2MB

Recommended Cutting Conditions (mm)
Mild Steel,Carbon steel (180—280HB), Alloy steel, Austenitic stainless steels (<200HB)
Work Pre-hardened steel, Precipitation stainless steel (<450HB) Titanium alloys
material
a<15° a>15° a<15° a>15°
iz n vf n vf ap ae n vf n vf ap ae
(min-1) (mm/min) (min-1) (mm/min) (min-1) (mm/min) (min-1) (mm/min)
RO.1 40000 300 40000 250 0.003 0.02 40000 300 40000 250 0.003 0.02
R0.15 | 40000 500 40000 350 0.007 0.03 40000 500 40000 350 0.007 0.03
RO.2 40000 1600 40000 1200 0.02 0.04 40000 1500 40000 1000 0.015 0.04
R0.25 | 40000 2400 40000 1400 0.025 0.05 40000 2100 40000 1200 0.02 0.05
R0O.3 40000 3200 40000 1600 0.03 0.06 40000 2800 40000 1400 0.03 0.06
RO.4 40000 4800 40000 2400 0.05 0.08 40000 4600 40000 2100 0.04 0.08
RO.5 40000 5600 40000 3200 0.06 0.1 40000 5600 40000 3400 0.05 0.1
RO.75 | 40000 6500 40000 4000 0.09 0.15 40000 6500 36000 3600 0.08 0.15
R1 40000 6500 39000 4700 0.11 0.2 40000 6500 35000 4000 0.11 0.2
R1.25 | 40000 7000 33000 4500 0.12 0.25 40000 7400 29000 4000 0.12 0.25
R1.5 40000 7500 27000 4300 0.13 0.3 36000 6900 24000 3900 0.13 0.3
R2 32000 7500 20000 3600 0.15 0.4 28000 6900 18000 3100 0.15 0.4
R2.5 25000 6000 16000 2900 0.2 0.5 22000 6200 14000 2600 0.2 0.5
R3 21000 5800 13000 2600 0.25 0.6 18000 5400 11000 2300 0.25 0.6
R4 16000 4500 10000 2000 0.3 0.8 14000 4100 9000 1700 0.3 0.8
R5 13000 3600 8000 1700 0.5 1.0 11000 3300 7200 1300 0.5 1.0
R6 9000 2500 6000 1300 0.5 1.2 8100 2300 5400 1100 0.5 1.2
<ae

Depth of

cut ; <ap

1) a is the inclination angle of the machined surface.

2) If the depth of cut is shallow, the revolution and feed rate can be increased.

3) If the rigidity of the machine or the work materials installation is very low, or chattering and noise are generated, reduce the revolution and
feed rate proportionately.




MS plus End Mill Series

Ball nose, Short cut length, 2 flute, Short shank MP255R8
Ball nose, Short cut length, 2 flute MP28B Ball nose, Medium cut length, 2 flute mMP2MB

Recommended Cutting Conditions (mm)
Hardened steel (45—55HRC) Copper, Copper alloys
Work
material
a<15° a>15° a<15° a>15°
= n vf n vf ap ae n vf n vf ap ae
(min-1) (mm/min) (min-1) (mm/min) (min-1) (mm/min) (min-1) (mm/min)
RO.1 40000 300 40000 250 0.003 0.02 40000 300 40000 250 0.003 0.02
R0.15 | 40000 500 40000 350 0.007 0.03 40000 500 40000 350 0.007 0.03
RO.2 40000 1300 40000 950 0.015 0.04 40000 1300 40000 950 0.015 0.04
RO0.25 | 40000 1900 40000 1100 0.02 0.05 40000 1900 40000 1100 0.02 0.05
RO.3 40000 2500 40000 1300 0.025 0.06 40000 2500 40000 1300 0.025 0.06
RO0.4 40000 4000 40000 1900 0.04 0.08 40000 4000 40000 1900 0.04 0.08
RO.5 40000 5600 40000 3000 0.05 0.1 40000 5600 40000 3000 0.05 0.1
RO.75 | 40000 6500 32000 3200 0.08 0.15 40000 6500 32000 3200 0.08 0.15
R1 40000 6500 31000 3500 0.1 0.2 40000 6500 31000 3500 0.1 0.2
R1.25 | 36000 6500 26000 3500 0.12 0.25 36000 6500 26000 3500 0.12 0.25
R1.5 32000 6000 22000 3400 0.13 0.3 32000 6000 22000 3400 0.13 0.3
R2 25000 6000 16000 2700 0.15 0.4 25000 6000 16000 2700 0.15 0.6
R2.5 20000 5400 13000 2300 0.2 0.5 20000 5400 13000 2300 0.2 0.8
R3 17000 4700 10000 2000 0.25 0.6 17000 4700 10000 2000 0.25 0.9
R4 13000 3600 8000 1500 0.3 0.8 13000 3600 8000 1500 0.3 1.6
R5 10000 2900 6400 1200 0.5 1.0 10000 2900 6400 1200 0.5 2.0
R6 7200 2000 4800 1000 0.5 1.2 8500 2300 5300 1100 0.5 2.4
<ae

Depth of

cut ; <ap

1) a is the inclination angle of the machined surface.

2) If the depth of cut is shallow, the revolution and feed rate can be increased.

3) If the rigidity of the machine or the work materials installation is very low, or chattering and noise are generated, reduce the revolution and
feed rate proportionately.




MIRACLE
5 1 G M A

MP2sDB

Ball nose, Short cut length, 2 flute, High strength

3OC

Carbon Steel, Alloy Steel, Cast Iron | Too Seel Preardened Stee Hardered Sl | Hardened Steel Hardened Steel Austenitic Titanium Alloy, .
(<30HRC) (<45HRC) (<55HRC) (>55HRC) Stainless Steel |Heat Resistant Alloy| ~ CoPPerAlloy |~ Aluminum Alloy
@) @) @)
zZ ___—1 BHTA215°
g : T
RE =z
APMX| 8
LU LF (=]
4
<RE<6 >
05=RE= EL Type2
+0.01 z
RE " |APMX| 9]
4<DCON<6 | DCON=8 LU 8
0 0 LF
- 0.005 - 0.006
DCON=10 | DCON=12
- 0.009 - 0.011
Excellent chipping resistance with a strong S curve cutting edge.
Ideal for semi-finish machining of forging dies.
(mm)
*

Order Number RE DC |APMX| LU DN LF |DCON| No.F | Stock [ Type
MP2SDBR0050 0.5 1 1 2 0.96 45 4 2 [ ] 1
MP2SDBR0075S06 0.75 1.5 1.5 & 1.44 50 6 2 ° 1
MP2SDBR0100 1 2 2 4 1.90 50 4 2 [ ] 1
MP2SDBR0100S06 1 2 2 4 1.90 60 6 2 ° 1
MP2SDBR0150 1.5 3 3 6 2.90 70 6 2 ® 1
MP2SDBR0200 2 4 4 8 3.90 60 4 2 ° 2
MP2SDBR0200S06 2 4 4 8 3.90 70 6 2 [ ] 1
MP2SDBR0250 2.5 © © 10 4.90 80 6 2 [ ] 1
MP2SDBR0300 3 6 12 18 5.85 80 6 2 [ ] 2
MP2SDBR0300A120 3 6 12 18 5.85 | 120 6 2 () 2
MP2SDBR0400 4 8 14 24 7.85 90 8 2 [ ] 2
MP2SDBR0400A130 4 8 14 24 7.85 | 130 8 2 ® 2
MP2SDBR0500 5 10 18 30 9.70 | 100 10 2 ° 2
MP2SDBR0500A140 5 10 18 30 9.70 | 140 10 2 ([ ] 2
MP2SDBR0600 6 12 22 36 11.70 110 12 2 [ ] 2
MP2SDBR0600A140 6 12 22 36 11.70 | 140 12 2 ° 2

* Number of Flutes

@ : Inventory maintained in Japan.
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MS plus End Mill Series

MP2sDB

Ball nose, Short cut length, 2 flute, High strength

Recommended Cutting Conditions

Overhang Below DC x 5 (DC : Dia.)

(mm)
Carbon steel, Alloy steel (180—280HB) Hardened steel (45—55HRC)
Work Alloy tool steel, Tool steel,
e Pre-hardened steel
a<15° a>15° a<15° a>15°
= n vf n vf ap ae n vf n vf ap ae
(min-1) (mm/min) (min-1) (mm/min) (min-1) (mm/min) (min-1) (mm/min)
R 0.5 40000 3900 36000 2100 0.1 0.25 40000 4300 36000 2200 0.1 0.25
R 0.75( 40000 4200 36000 2600 0.15 0.35 40000 4700 36000 2700 0.15 0.35
R1 40000 4500 36000 3100 0.2 0.5 40000 5000 36000 3300 0.2 0.5
R 1.5 37000 5300 24000 2700 0.3 0.75 37000 5800 24000 2800 0.3 0.75
R 2X4 | 24000 3200 15000 2000 0.25 0.7 19000 2800 13000 1600 0.25 0.7
R 2 30000 4900 19000 2500 0.4 1 28000 5000 19000 2400 0.4 1
R 2.5 25000 4500 16000 2300 0.5 1.3 22000 4200 16000 2200 0.5 1.25
R3 22000 4300 14000 2200 0.6 1.8 18000 3800 12000 1800 0.6 1.5
R4 19000 3900 12000 2000 0.8 2.4 15000 3200 9500 1600 0.8 2
R5 15000 3300 9500 1800 1 3 11000 2500 7000 1400 1 2.5
R 6 12000 2550 8000 1600 1.2 3.6 9000 2000 6000 1300 1.2 3
<ae

Depth of

cut 4 <

%///// o oF
Overhang Below DC x 7 (DC : Dia.) (mm)
Carbon steel, Alloy steel (180—280HB) Hardened steel (45—55HRC)
Work Alloy tool steel, Tool steel,
G Pre-hardened steel
a<15° a>15° a<15° a>15°
i n vf n vf ap ae n vf n vf ap ae
(min-1) (mm/min) (min-T) (mm/min) (min-1) (mm/min) (min-1) (mm/min)
R3 10000 1500 6900 1000 0.2 1 8000 1400 5300 770 0.2 0.8
R4 8000 1400 5600 900 0.3 1.5 6400 1300 4000 650 0.3 1.2
R5 6000 1200 4100 740 0.4 2 4800 1100 3200 580 0.4 1.6
R6 5000 1000 3400 600 0.45 2.4 4000 900 2700 490 0.45 2
<ae

Depth of

cut

%///%/// Z 7 =ap

1) a is the inclination of the machined surface.
2) If the depth of cut is smaller than this table, feed rate can be increased.

3) If the rigidity of the machine or the work materials installation is very low, or chattering is generated, please reduce the revolution and the

feed rate proportionately.




MRACLE
G M A

MP2XLB a @) (T

Ball nose, Short cut length, 2 flute, Long neck

Carbon Steel, Alloy Steel, Cast Iron | Too Stel, rehardened Seel HarderedSieel | Hardened Steel Hardened Steel Austenitic Titanium Alloy, .
(<30HRC) (<45HRC) (<55HRC) (>55HRC) Stainless Steel |Heat Resistant Alloy|  ©OPPerAlloy Al Ny
©) ©) ©) O O ©)
* 3 2
8 - b Typet
RE APMX —BHTA212° z
LU b
Effective Length LF
for Inclined Angle
2s 5
o
E S a - - | Typef
w- z
RE APMX 3
LU 8

<RE< LF
N\ R B=RE= Inclined Angle
+0.005
m 4<DCON<6
0
- 0.005
2 flute long neck ball nose end mills. Excellent performance for a wide range of work materials such as
carbon steel, alloy steel and hardened steel.

(mm)

* x| o Effective Length

Order Number RE | DC |APMX LU | DN | B2 |LF DCON|’%| 8| | forInclined Angle
Z|® " 30 ] 1° [ 2 | 3°

MP2XLBR0005N003 0.05 | 0.1 | 0.08 0.3 |0.085/116°|50| 4 |2|(®|1]103 03|04 |04
MP2XLBRO005N005 0.05 | 0.1 | 0.08 | 0.5 |0.085/114°|50| 4 |2|(®|1]105 |05 |06 |0.7
MP2XLBR0010N005 0.1 02 01505 |0.18 |[115°|50| 4 |2|®|[1]05 |05 |06 |07
MP2XLBR0010N008 0.1 0.2 | 0.15/0.75/018 |[112°| 50| 4 |2|(®|1][08 08 |09 |10
MP2XLBR0010N010 0.1 0.2 | 0.15 |1 0.18 |109°|/50| 4 |2|®|1]|10 |11 |12 |13
MP2XLBR0010N013 0.1 0.2 | 0.15(125/0.18 |[106° | 50| 4 |2|®|1]|13 |14 |15 |17
MP2XLBRO0010N015 0.1 0201515 |0.18 |[104° | 50| 4 |2|®|1]16 |16 |18 |20
MP2XLBR0010N018 0.1 0.2 | 0.15(1.75/0.18 |[102° | 50| 4 |2|®|[1]18 |19 |21 |23
MP2XLBR0010N020 0.1 0.2 | 0152 0.18 99°/ 50| 4 |2|@]|1]|121 |22 |24 |26
MP2XLBR0010N025 0.1 02 01525 (018 | 95°|50| 4 |2|e|1|26 |27 | 3.0 | 3.3
MP2XLBR0015N005 015 | 0.3 1024 |05 |028 [115°|50| 4 |2|®|1]05 |05 |06 |06
MP2XLBR0015N008 0.15 | 0.3 | 024 ([0.75]/0.28 [112°| 50| 4 |2|®|1]0.8 |08 |09 |1.0
MP2XLBR0015N010 0.15 | 0.3 | 0.24 | 1 0.28 |109°|50| 4 |2|e|1|10 |11 |12 |13
MP2XLBR0015N010S06 | 0.15 | 0.3 | 0.24 | 1 0.28 |11.3° | 50 6 ([2|®(1|10 |11 12 |13
MP2XLBR0015N013 0.15 | 0.3 | 0.24 |1.25/0.28 |10.7°|50| 4 |2|(®|1113 |14 |15 |16
MP2XLBR0015N013S06 [ 0.15 | 0.3 | 0.24 | 1.25/0.28 | 11.1° | 50 6 [2|®[1[13 |14 15|16
MP2XLBR0015N015 015 | 0.3 | 024 (15 |0.28 (104°|50| 4 |2|®|1]16 |16 |18 |20
MP2XLBR0015N015S06 [ 0.15 | 0.3 | 0.24 | 1.5 |0.28 |10.9° | 50 6 ([2|®(1|16 |16 1.8 |20
MP2XLBR0015N018 0.15 | 0.3 | 0.24 [1.75]0.28 (10.2°| 50| 4 |2|®|1]18 |19 |21 |23
MP2XLBR0015N020 0.15 | 0.3 | 0.24 | 2 0.28 99° /50| 4 |2|@|1]|21 |22 |24 |26
MP2XLBR0015N025 0.15 | 0.3 | 0.24 | 2.5 |0.28 95°/ 50| 4 |2|e@]|1]|126 |27 |30|33
MP2XLBR0015N030 0.15 | 0.3 | 0.24 | 3 0.28 91°/50| 4 |2|®|1]31 |33 |36 |4.0
MP2XLBR0015N035 0.15 | 0.3 | 0.24 | 3.5 |0.28 87°/50| 4 |2|®@|1]|37 38|42 |46
MP2XLBR0015N040 0.15 | 0.3 | 0.24 | 4 0.28 84°|150| 4 |2|®@|1]|142 |44 |48 |53
MP2XLBR0020N005 0.2 04 /03 |05 (037 |1M6°|50| 4 |2|®|1][05 05|05 06
MP2XLBR0020N008 0.2 04 |03 [075/037 |[113°|50| 4 |2|®|(1]07 08|09 |09
MP2XLBR0020N010 0.2 04 | 0.3 1 0.37 | 11° 5| 4 |2|e|1]110 11|12 |13
MP2XLBR0020N010S06 | 0.2 04 | 0.3 1 0.37 | 11.3° | 50 6 ([2|®(1|10 |11 12 |13
MP2XLBR0020N015 0.2 04 | 0.3 15 1037 [104° 50| 4 (2|®|1|[15 |16 |17 | 1.9
MP2XLBR0020N020 0.2 04 |03 |2 037 | 99°|50| 4 |2|®@|1]|21 |22 |23 |26
MP2XLBR0020N020S06 | 0.2 04 |03 |2 0.37 [10.6° | 50 6 ([2|@(1]|21 |22 23 |26
MP2XLBR0020N025 0.2 04 | 03 |25 |0.37 95°/ 50| 4 |2|@|1]|26 |27 |29 |33

% Number of Flutes Vol

@ : Inventory maintained in Japan.



MS plus End Mill Series

MP2XLB

Ball nose, Short cut length, 2 flute, Long neck

(mm)
* x| o Effective Length
Order Number RE DC |[APMX| LU | DN | B2 | LF |DCON "'o'- § g| forinclined Angle

z[?| %30 [ 1o ] 20 | 3°
MP2XLBR0020N030 0.2 04 |03 3 037 | 91°|50| 4 (2|(e®]|1] 31| 32| 35| 39
MP2XLBR0020N035 0.2 04 |03 35/037 | 87|50 4 |2|®|1| 36| 3.8| 41| 46
MP2XLBR0020N040 0.2 04 |03 4 037 | 84°150| 4 |2|@|1| 42| 43| 47| 52
MP2XLBR0020N045 0.2 04 | 03 45| 037 | 8° 50| 4 ([2|®@|1| 47| 49| 53| 59
MP2XLBR0020N050 0.2 04 |03 5 037 | 77°|50| 4 (2|(e®]|1]| 52| 54| 59| 6.6
MP2XLBR0020N055 0.2 04 | 03 55/037 | 75°|50| 4 |2|®|1| 57| 60| 65| 7.2
MP2XLBR0020N060 0.2 04 |03 6 037 | 72°|50| 4 (2|(e®|1]| 62| 65| 71|79
MP2XLBR0025N010 025 | 0.5 | 037 | 1 0.47 | 11° 50| 4 ([2|e®|1] 10| 10| 11| 1.2
MP2XLBR0025N015 025 | 05037 | 15|047 |104°|/50| 4 |2|®|1| 15| 16| 1.7| 1.9
MP2XLBR0025N015S06 | 0.25 | 0.5 | 0.37 | 1.5| 0.47 | 11° 50| 6 ([2|®|1| 15 16| 1.7 | 1.9
MP2XLBR0025N020 025 | 05| 037 | 2 047 | 99°|50| 4 (2|(®]|1]| 21| 21| 23| 2.6
MP2XLBR0025N020S06 | 0.25 | 0.5 | 0.37 | 2 0.47 |[106° |50 | 6 (2|(®]|1]| 21| 21| 23| 2.6
MP2XLBR0025N025 025 | 05| 037 | 25/047 | 95°|50| 4 |2|@(1| 26| 27| 29| 3.2
MP2XLBR0025N025S06 | 0.25 | 0.5 | 0.37 | 25| 047 |[103° |50 | 6 (2|(®@|1]| 26| 27| 29| 3.2
MP2XLBR0025N030 025 | 05| 037 | 3 047 | 91°|50| 4 (2|(e®]|1] 31| 32| 35| 39
MP2XLBR0025N030S06 | 0.25 | 0.5 | 0.37 | 3 0.47 | 10° 50 6 |2|®|1| 31| 32| 35| 39
MP2XLBR0025N035 025 | 05 |037| 35/047 | 87°|/650| 4 |2|®|1| 36| 3.8| 41| 46
MP2XLBR0025N040 025 | 0.5 | 037 | 4 047 | 83°|50| 4 (2(®|1]| 41| 43| 47| 5.2
MP2XLBR0025N045 025 | 05| 037 | 45| 047 | 8&° 50| 4 ([2|e®|1| 47| 49| 53| 59
MP2XLBR0025N050 025 | 05| 037 | 5 047 | 77°|50| 4 (2|(®|1]| 52| 54| 59| 6.6
MP2XLBR0025N055 025 | 05| 037 | 55/047 | 74°|50| 4 |2|®(1| 57| 6.0 65| 7.2
MP2XLBR0025N060 025 | 05| 037 | 6 047 | 72°|50| 4 (2|(®|1]| 62| 65| 71| 79
MP2XLBR0025N070 025 | 05| 037 | 7 047 | 67°|50| 4 (2|®|1]| 73| 76| 83| 9.2
MP2XLBR0025N080 025 | 0.5 | 037 | 8 047 | 63°|50| 4 (2|(®]|1]| 83| 87| 9.5|10.5
MP2XLBR0025N090 025 | 05| 037 | 9 047 | 59°|50| 4 (2|(®]|1]| 94| 9.8(10.7 |11.9
MP2XLBR0025N100 0.25 | 0.5 | 0.37 | 10 047 | 56°|50| 4 (2(®]|1]10.4|10.9 [11.9 [13.2
MP2XLBRO0030NO015 0.3 06 | 045 | 15| 057 |[104°|50| 4 (2|(e|1]| 15| 16| 1.8]| 2.0
MP2XLBRO0O030N015S06 | 0.3 0.6 | 045 | 15| 0.57 |11° 50| 6 ([2|®|1| 15| 16| 18| 2.0
MP2XLBR0030N020 0.3 06 | 045 | 2 057 | 99°|50| 4 (2|(e]|1]| 21| 22| 24| 26
MP2XLBR0030N020S06 | 0.3 06 | 045 | 2 0.57 |106° |50 | 6 |2|®@|1| 21| 22| 24| 2.6
MP2XLBR0030N025 0.3 06 | 045 | 25|057 | 94°|50| 4 (2|(e]|1]| 26| 27| 3.0| 3.3
MP2XLBR0030N030 0.3 06 | 045 | 3 0.57 | 9° 50| 4 (2|e®|1]| 31| 33| 36| 4.0
MP2XLBRO0030N030S06 | 0.3 06 | 045 | 3 057 | 99°|50| 6 (2|(e®]|1] 31| 33| 36| 4.0
MP2XLBR0030N035 0.3 06 | 045 | 35/057 | 86°|50| 4 (2(e@|1]| 3.7| 3.8| 42| 46
MP2XLBR0030N040 0.3 06 | 045 | 4 057 | 82°|50| 4 (2|e@|1]| 42| 44| 48| 53
MP2XLBR0030N040S06 | 0.3 06 | 045 | 4 057 | 93°|50| 6 (2|(®@|1]| 42| 44| 48| 53
MP2XLBRO0030N045 0.3 06 | 045 | 45/057 | 79°|50| 4 (2(e|1]| 47| 49| 54| 59
MP2XLBR0030N050 0.3 06 | 045 | 5 057 | 76°|50 | 4 (2|(e®]|1]| 52| 55| 6.0 6.6
MP2XLBR0030N050S06 | 0.3 06 | 045 | 5 057 | 88°|50| 6 (2|(®]|1]| 52| 55| 6.0 6.6
MP2XLBR0030NO055 0.3 06 | 045 | 55|057 | 73°|50 | 4 (2(e®|1]| 58| 6.0 66| 7.3
MP2XLBR0030N060 0.3 06 | 045 | 6 057 | 71°|50| 4 (2|(e®|1]| 63| 66| 72| 79
MP2XLBR0030N060S06 | 0.3 06 | 045 | ©6 057 | 83°|50| 6 (2|(®|1]| 63| 66| 72| 79
MP2XLBRO0030N065 0.3 06 |045| 65/057 | 68°|50| 4 (2|(e|1]| 68| 71| 78| 86
MP2XLBR0030N070 0.3 06 | 045 | 7 057 | 66°|50| 4 (2(®|1]| 73| 76| 84| 9.3
MP2XLBR0030N080 0.3 06 | 045 | 8 057 | 62°|50| 4 (2|(e®]|1]| 84| 87| 9.6 10.6
MP2XLBR0030N080S06 | 0.3 06 | 045 | 8 057 | 76°|50| 6 (2|(®|1]| 84| 87| 9.6 |10.6
MP2XLBRO0030NO085 0.3 06 | 045 | 85| 057 | 6° 50| 4 (2|e®|1]| 89| 9.3(10.2 |11.3
MP2XLBRO0030N090 0.3 06 | 045 | 9 057 | 58°|50| 4 (2(e®]|1]| 94| 9.8|10.8|11.9
MP2XLBRO0030N095 0.3 06 | 045 | 95|057 | 57°|50| 4 (2|(e]|1] 99104 |11.4 126
MP2XLBRO0030N100 0.3 0.6 | 0.45 | 10 057 | 55°|50| 4 (2|(®]|1]10.5|10.9 |12.0 |13.2

* Number of Flutes
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Type1 ., B /}sz
|=RE APMX TBHTAZ 12 Z
LU ' 2 (mm)
* x| o Effective Length
Order Number RE DC |[APMX| LU | DN | B2 | LF |DCON |.|°._ § 2| forInclined Angle

z|®|% 30 1° [ 2o | 3°
MP2XLBRO0030N110 0.3 06 | 045 | 11 057 | 52°|50| 4 |2|®|1(11.5]12.0(13.2|14.6
MP2XLBR0030N120 0.3 0.6 | 0.45 |12 0.57 | 5° 50| 4 [2|e®]|1(125|13.1 /144 |15.9
MP2XLBR0040N020 0.4 0.8 | 0.6 2 077 | 99°|/50| 4 |2|®@|1| 21| 22| 24| 26
MP2XLBR0040N020S06 | 0.4 0.8 | 0.6 2 0.77 |[106° |50 | 6 |2|(®@|1| 21| 22| 24| 2.6
MP2XLBR0040N024S06 | 0.4 0.8 | 0.6 241077 (103°|50| 6 |2|®|1]| 25| 26| 28| 3.1
MP2XLBR0040N030 0.4 0.8 | 0.6 3 077 | 89°|/50| 4 |2|(e®|1| 3.1| 33| 3.6| 3.9
MP2XLBR0040N030S06 | 0.4 0.8 | 0.6 3 077 | 99°|/50| 6 |2|e®|1| 3.1] 33| 3.6| 3.9
MP2XLBR0040N040 0.4 0.8 | 0.6 4 077 | 82°|50| 4 |2|®@|1| 42| 44| 48| 5.2
MP2XLBR0040N040S06 | 0.4 0.8 | 0.6 4 077 | 93°|50| 6 |2|®@|1| 42| 44| 48| 5.2
MP2XLBR0040N050 0.4 0.8 | 0.6 5 077 | 75°|/50| 4 |2|(®|1| 52| 55| 6.0| 6.6
MP2XLBR0040N060 0.4 0.8 | 0.6 6 077 | 69°|/50| 4 |2|®|1| 63| 65| 72| 7.9
MP2XLBR0040N070 0.4 0.8 | 0.6 7 077 | 65°|50| 4 |2|(®@|1| 73| 76| 84| 9.2
MP2XLBR0040N080 0.4 0.8 | 0.6 8 0.77 | 6° 50| 4 (2|e®|1]| 84| 87| 9.5/10.6
MP2XLBR0040N090 0.4 0.8 | 0.6 9 077 | 57°|/50| 4 |2|(e@|1| 94| 9.8(10.7 |11.9
MP2XLBR0040N100 0.4 08|06 |10 077 | 54°|/50| 4 |2|®|1(10.5/109|11.9|13.2
MP2XLBR0040N120 0.4 08 | 06 |12 077 | 48|50 4 |2|(®|1(125(13.1[14.3|15.9
MP2XLBR0050N030 0.5 1 075 | 3 096 | 87°|50| 4 |2|(e@|1]| 3.2| 34| 3.7| 41
MP2XLBR0050N030S06 | 0.5 1 075 | 3 096 | 98°|50| 6 |2|(®@|1| 3.2| 34| 3.7| 41
MP2XLBR0050N040 0.5 1 0.75 | 4 096 | 79°|/50| 4 |2|®@|1| 43| 45| 49| 54
MP2XLBR0050N040S06 | 0.5 1 075 | 4 096 | 92°| 50| 6 |2|(®@|1| 43| 45| 49| 54
MP2XLBR0050N050 0.5 1 075| 5 096 | 73°|/50| 4 |2|e®|1| 53| 56| 6.1| 6.7
MP2XLBR0050N050S06 | 0.5 1 075 | 5 096 | 86°|/50| 6 |2|®|1| 53| 56| 6.1| 6.7
MP2XLBR0050N060 0.5 1 075 | 6 096 | 67°/50| 4 |2|®|1| 64| 67| 7.3| 8.1
MP2XLBR0050N060S06 | 0.5 1 0.75 | 6 096 | 82°|50| 6 |2|(®@|1| 64| 67| 7.3| 8.1
MP2XLBR0050N070 0.5 1 075 | 7 096 | 62°/50| 4 |2|®@|1| 74| 78| 85| 94
MP2XLBR0050N080 0.5 1 0.75| 8 096 | 58|50 4 |2|(e®|1| 85| 89| 9.7(10.7
MP2XLBRO0050N080S06 | 0.5 1 075 | 8 096 | 73°|/50| 6 |2|®|1| 85| 89| 9.7(10.7
MP2XLBR0050N090 0.5 1 075 | 9 096 | 55°| 50| 4 |2|(e@|1| 9.5[10.0(10.9|12.0
MP2XLBR0050N100 0.5 1 0.75 |10 096 | 51°|/50| 4 |2|®|1(10.6|11.1[12.1]13.4
MP2XLBR0050N100S06 | 0.5 1 0.75 |10 096 | 6.7°/60| 6 |2(®|1(10.6|11.1[12.1|13.4
MP2XLBR0050N120 0.5 1 0.75 |12 096 | 46°|50| 4 |2|®]|1(12.7]13.2[14.5]16.0
MP2XLBR0050N120S06 | 0.5 1 0.75 (12 096 | 6.1°/60| 6 |2|(®]|1(12.7(13.2(14.5|16.0
MP2XLBRO0050N140 0.5 1 0.75 (14 096 | 42°| 55| 4 (2|®]|1]|14.8|154|16.9 |18.7
MP2XLBRO0050N160 0.5 1 0.75 |16 096 | 38°|55| 4 |2(®|1(16.9(17.6(19.3|21.3
MP2XLBR0050N160S06 | 0.5 1 0.75 |16 096 | 52°|65| 6 |2|®|1(16.9(17.6[19.3|21.3
MP2XLBR0050N180 0.5 1 0.75 |18 096 | 35°| 55| 4 |2|(®@]|1(18.9(19.8(21.7[24.0
MP2XLBR0050N200 0.5 1 0.75 | 20 096 | 33°| 55| 4 |2|(®|1(21.0(22.0(24.1|26.6
MP2XLBR0050N200S06 | 0.5 1 0.75 | 20 096 | 46°| 65| 6 |2(®|1(21.0(22.0(24.1|26.6
MP2XLBR0060N060 0.6 1.2 | 0.9 6 116 | 66°| 50| 4 (2|®|1]| 64| 67| 7.3| 8.0
MP2XLBR0060N060S06 | 0.6 1.2 | 0.9 6 116 | 81°| 55| 6 (2|®|1]| 64| 6.7| 7.3| 8.0
MP2XLBR0060N080 0.6 1.2 | 0.9 8 116 | 57°| 50| 4 (2|e|1]| 85| 89| 9.7|10.7
MP2XLBR0060N080S06 | 0.6 1.2 | 0.9 8 116 | 7.3°| 55| 6 (2|®|1]| 85| 89| 9.7|10.7
MP2XLBR0060N100 0.6 1.2 109 |10 1.16 | 5° 50| 4 [2|e®]|1(10.6|11.0/12.1|13.3
MP2XLBR0060N100S06 | 0.6 1.2 {09 |10 116 | 66° | 55| 6 (2|®|1]106|11.0|12.1|13.3
MP2XLBR0060N120 0.6 1.2 109 |12 116 | 44° 50| 4 (2|®|1]12.7|13.2|14.5|16.0
MP2XLBR0060N120S06 | 0.6 1.2 |1 09 |12 1.16 | 6° 65| 6 [2|®]|1(12.7|13.2/14.5|16.0
MP2XLBR0060N140 0.6 1.2 109 |14 1.16 | 4° 55| 4 |[2|e®]|1(14.8|/154/16.9 |18.7
MP2XLBR0060N160 0.6 1.2 | 09 |16 116 | 3.7°| 55| 4 (2|®|1]16.9|17.6(19.3|21.3
MP2XLBR0060N160S06 | 0.6 1.2 109 |16 116 | 51°|65| 6 (2|®|[1]16.9|17.6(19.3|21.3
MP2XLBR0060N180 0.6 1.2 | 09 (18 116 | 34° 60| 4 (2|®|1]18.9|19.8(21.7|24.0

* Number of Flutes



MS plus End Mill Series

MP2XLB

Ball nose, Short cut length, 2 flute, Long neck

(mm)
* x| o Effective Length
Order Number RE DC |/APMX| LU | DN B2 | LF |DCON |.|°._ § = for Inclined Angle

z|? T30 ] 1° [ 2o | 3
MP2XLBR0060N200 0.6 1.2 1 0.9 20 |116 | 3.1°/60| 4 |2|(®]|1(21.0(21.9|24.0|26.6
MP2XLBR0O060N240 0.6 1.2 | 0.9 24 | 116 | 27°|/60| 4 |2|(®|1(25.2]26.3(28.8| =*
MP2XLBR0070N080 0.7 14 | 1.05 8 /134 | 55°|50 4 |2|®|1| 84| 88| 9.6|10.6
MP2XLBR0070N120 0.7 14 | 105| 12 | 134 | 43° |50 4 [(2|®|1(12.6|13.1 144 (159
MP2XLBR0O070N160 0.7 14 | 105| 16 | 134 | 35°|50| 4 (2|®|1(16.8|17.5/19.2|21.2
MP2XLBR0075N030 0.75 15 | 11 3 | 144 86°|50| 4 |2|®@|1]| 31| 3.3| 36| 3.9
MP2XLBR0075N040 0.75 1.5 11 4 144 | 77°150| 4 [([2|@|1| 42| 44| 48| 52
MP2XLBR0075N060 0.75 15 | 1.1 6 (144 | 63°|/50| 4 |2|®|1]| 63| 66| 72| 7.9
MP2XLBR0075N060S06 | 0.75 15111 6 | 144 | 8° 50| 6 |2|®|1]| 63| 66| 72| 7.9
MP2XLBR0075N080 0.75 1.5 11 8 | 144 | 54°|50 4 |2|®|1| 84| 88| 9.6 |10.6
MP2XLBR0075N080S06 | 0.75 1.5 11 8 | 144 ) 72°|60| 6 |2|®|1]| 84| 88| 9.6|10.6
MP2XLBR0075N100 0.75 1.5 | 11 10 | 144 | 47°|50 | 4 (2|®|1(10.5]|11.0[12.0(13.2
MP2XLBR0075N100S06 | 0.75 15 |11 10 [ 144 | 65°/60| 6 |2|(®|1(10.5]/11.0[12.013.2
MP2XLBR0075N120 0.75 1.5 11 12 | 144 | 42°(50| 4 (2|®|1(12.6|13.1[14.4 (159
MP2XLBR0075N120S06 | 0.75 1.5 1 1.1 12 | 144 | 59°|60| 6 [(2|®|1(126|13.1]144 (159
MP2XLBR0O075N140 0.75 1.5 11 14 | 144 | 38° (55| 4 (2|®|1(14.7|15.3|16.8(18.5
MP2XLBR0O075N160 0.75 1.5 11 16 | 144 | 34° |55 4 (2|®@|1(16.8|17.5]19.2(21.2
MP2XLBR0075N160S06 | 0.75 1.5 | 11 16 | 1.44 | 5° 60| 6 |2|®]|1][16.8|17.5]|19.2|21.2
MP2XLBR0075N180 0.75 1.5 11 18 [ 144 | 31°/60| 4 |2|®|1(18.9]19.7|21.623.8
MP2XLBR0075N200 0.75 1.5 | 1.1 20 (144 | 29°/60| 4 |(2|®[1]21.0(21.9/239| =*
MP2XLBR0075N220 0.75 1.5 11 22 | 144 | 27°/60| 4 |2|®|1]23.0(24.0/26.3| *
MP2XLBR0O08ONO080 0.8 16 | 1.2 8 [154 | 53°|55| 4 |2|®|1| 84| 88| 9.6|10.5
MP2XLBRO080ON120 0.8 16 | 1.2 12 | 154 | 41°|55| 4 [(2|®@|1(12.6|13.1[14.4 (159
MP2XLBRO08ON160 0.8 1.6 | 1.2 16 | 154 | 33° (55| 4 (2|®|1(16.8|17.5]19.1(21.2
MP2XLBR0080N200 0.8 1.6 | 1.2 20 | 154 | 28|55 4 |2|®|1]21.0(/21.9/239| *
MP2XLBR0090N080 0.9 18 | 14 8 174 | 51° /55| 4 |2|®|1| 84| 88| 9.6 10.5
MP2XLBR0090N120 0.9 1.8 |14 12 [ 174 | 39°|/55| 4 |2|®|1(12.6|13.1[14.315.8
MP2XLBR0090N160 0.9 18 | 14 16 | 174 | 31°|55| 4 (2|®|1]16.8|17.5/19.1 |21.1
MP2XLBR0O090N200 0.9 1.8 14 20 | 174 | 26°|55| 4 |2|(®|1(209(21.8(239| =*
MP2XLBR0100N040 1 2 1.5 4 194 | 72°|50| 4 |(2|@|1]| 42| 44| 47| 52
MP2XLBR0100N040S06 | 1 2 1.5 4 1194 | 9° 50| 6 |2|®|1]| 42| 44| 47| 52
MP2XLBR0100N060 1 2 1.5 6 [194 | 58|50 4 |2|®|1)| 63| 66| 71| 7.8
MP2XLBR0100N060S06 | 1 2 15 6 [194 | 78|50 6 |2|®|1]| 63| 66| 71| 7.8
MP2XLBR0100N080 1 2 1.5 8 [ 194 48°|50| 4 |2|®|1]| 84| 88| 9.5|105
MP2XLBR0100N080S06 | 1 2 1.5 8 194 69°|50| 6 |2|®|1]| 84| 88| 9.5|/105
MP2XLBR0100N100 1 2 1.5 10 | 194 | 42°|50| 4 (2|®|1]10.5|10.9|11.9 131
MP2XLBR0100N100S06 | 1 2 1.5 10 | 194 | 62°|50| 6 (2|®|1]10.5|10.9|11.9 131
MP2XLBR0100N120 1 2 1.5 12 1194 | 36° (50 4 (2|®|1(12.6|13.1]14.3(15.8
MP2XLBR0100N120S06 | 1 2 1.5 12 |194 | 56°/60| 6 |2|(®|1(12.6|13.1[14.315.8
MP2XLBR0100N140 1 2 1.5 14 | 194 | 32°|55| 4 (2|®|1(14.7|15.3|16.7 (18.4
MP2XLBR0100N140S06 | 1 2 1.5 14 1194 | 51°/60| 6 [(2|®|1(14.7|15.3|16.7 (18.4
MP2XLBR0100N160 1 2 1.5 16 [ 194 | 29°|55| 4 |2|®|1]16.8|17.5]19.1 *
MP2XLBR0100N160S06 | 1 2 1.5 16 | 194 | 47°|65| 6 (2|®|1]16.8|17.5/19.1 211
MP2XLBR0100N180 1 2 1.5 18 | 194 | 27°|55| 4 (2|®|1]18.9|19.7|215| =*
MP2XLBR0100N180S06 | 1 2 1.5 18 | 194 | 43°|65| 6 [(2|®|1(18.9|19.7215(23.8
MP2XLBR0100N200 1 2 1.5 20 (194 | 24° /65| 4 |2|®[1]20.9|21.8|239| =*
MP2XLBR0100N200S06 | 1 2 1.5 20 | 1.94 | 4° 65| 6 [2|®]|1(20.9/21.8/23.9/|26.4
MP2XLBR0100N220 1 2 1.5 22 1194 | 23°|/65| 4 |2(®|1(23.0(24.0(26.3| =*
MP2XLBR0100N250 1 2 1.5 25 1194 | 2° 65| 4 |2|®]|1]26.2|27.3| =* *
MP2XLBR0100N250S06 | 1 2 1.5 25 [ 194 | 35°|90| 6 (2|®(1]26.2|27.3(29.9 |33

% Number of Flutes * No Interference

@ : Inventory maintained in Japan.
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Typel z e Type2 z
o= _ © -
RE| |APMX lenm2 2] 2 RE‘@‘E‘%T % §
Lu ' 8 LF e (mm)
* x| o Effective Length
Order Number RE | DC |APMX| LU | DN | B2 | LF DCON |.|°._ § g| forinclined Angle
z|®|" 30|10 ] 20 | 3°

MP2XLBR0100N300 1 2 15| 30 (194 | 172 | 80 4 |(2|®| 1314|327 * *
MP2XLBR0100N300S06 | 1 2 1.5 | 30 | 1.94 | 3° 90| 6 |2|®|1(31.4|327 (359 | *
MP2XLBR0100N350 1 2 15| 35 /194 | 15° | 80| 4 (2|®|1]|36.6(382| * *
MP2XLBR0100N350S06 | 1 2 15 | 35 (194 | 27° | 90| 6 |2|®|1(36.6(38.2 41.8| *
MP2XLBR0100N400 1 2 15 | 40 (194 | 14° | 80| 4 |2|®|1(418|436| * *
MP2XLBR0100N400S06 | 1 2 15 | 40 (194 | 24° | 90| 6 [(2|®|1]|41.8|43.6 |47.8| *
MP2XLBR0125N100 125 | 25| 19 | 10 |24 35° | 55| 4 |2|e[1(10.4]10.8|11.8 |12.9
MP2XLBR0125N150 125 | 25| 19 | 15 |24 25° | 55| 4 |2|®]|1(15.6|16.3|17.8| *
MP2XLBR0125N200 125 | 25|19 | 20 |24 | 2° 55| 4 |2|(®(1]20.8|21.7| =* *
MP2XLBR0125N250 125 | 25 | 19 | 25 | 24 16° | 70, 4 (2|®]|1]|26.1(27.2| * *
MP2XLBR0125N300 125 | 25| 19 | 30 | 24 14° | 70 4 (2|®|1]31.3|326| * *
MP2XLBR0125N350 125 | 25|19 | 35 | 24 12°| 70, 4 (2|®|1]36.5(38.1| * *
MP2XLBR0150N060S03 | 1.5 3 23 6 | 2.9 - 60 3 |2|@|1| * * * *
MP2XLBR0150N080 1.5 3 2.3 8 129 63 |60 6 (2|®|1]| 83| 86| 9.310.2
MP2XLBR0150N100 1.5 3 2.3 10 |29 |55 |60 6 |2|®]|1[10.4|10.8|11.7|12.9
MP2XLBR0150N120 1.5 3 2.3 12 |29 |(49° |60 6 |2|®]|1[125|13.0|14.1|15.5
MP2XLBR0150N140 1.5 3 2.3 14 129 |44° |60 6 ([2|®|1]|14.6|15.2|16.5|18.2
MP2XLBR0150N160 1.5 3 2.3 16 |29 | 4° 700 6 |2|®|1]16.7 |17.3 |18.9 |20.8
MP2XLBR0150N200 1.5 3 23 | 20 |29 |34°| 70| 6 |2|®]|1(20.8|21.7|23.7 |26.1
MP2XLBR0150N250 1.5 3 23 | 25 |29 |28 | 70| 6 |2|®]|1([26.1|27.2|29.7| *
MP2XLBR0150N300 1.5 3 23 | 30 |29 |25°| 70 6 |2|®]|1([31.3|326|35.7| *
MP2XLBR0150N350 1.5 3 23 | 35|29 |22°| 90| 6 |2|®]|1(36.5|38.0(41.7| *
MP2XLBR0150N400 1.5 3 23 | 40 | 29 19° | 90| 6 [(2|®|1]41.7 435 * *
MP2XLBR0175N150 175 | 35 | 2.6 15 |34 |38 | 65 6 |2|®|1]|15.6|16.2(17.7 |19.4
MP2XLBR0175N250 175 | 35| 26 | 25 |34 | 25° | 65 6 |2|®@[1]26.0|27.1|29.6| *
MP2XLBR0175N350 175 | 35| 26 | 35 | 34 19° | 90| 6 (2|®|1]36.5(38.0| * *
MP2XLBR0175N450 175 | 35| 26 | 45 | 34 15° | 90/ 6 |2|®|1]|46.9|489 | =* *
MP2XLBR0200N080S04 | 2 4 3 8 | 3.9 = 65 4 |2|@|[2]| * * * *
MP2XLBR0200N100 2 4 3 10 |39 |45 | 65 6 |2|®]|1[10.4|10.8|11.6|12.7
MP2XLBR0200N120 2 4 3 12 |39 |39° | 65 6 (2|@|1]125|12.914.0 (15.4
MP2XLBR0200N140 2 4 3 14 |39 |34° 65 6 (2|®|1]|14.6|15.1/16.4 (18.0
MP2XLBR0200N160 2 4 3 16 |39 |[31°| 70| 6 |2|®|1[16.6 (17.3|18.8|20.7
MP2XLBR0200N200 2 4 3 20 |39 | 26°| 70| 6 |2|®]|1(20.8|21.7|23.6| *
MP2XLBR0200N250 2 4 3 25 139 | 21°| 70| 6 |2|®|1(26.0(27.1|29.6 | *
MP2XLBR0200N300 2 4 3 30 |39 18| 80 6 (2|®]|1]31.2(326| * *
MP2XLBR0200N350 2 4 3 35 | 3.9 16° | 80 6 (2|®|1]36.5(38.0| * *
MP2XLBR0200N400 2 4 3 40 | 3.9 14° | 90| 6 [(2|®|1]41.7 435 | * *
MP2XLBR0200N450 2 4 3 45 | 3.9 12° | 90| 6 (2|®|1]46.9 (489 | =* *
MP2XLBR0200N500 2 4 3 50 | 3.9 11° |100) 6 |2|®|1]|52.1|543 | * *
MP2XLBR0250N150 25 5 3.8 15 |49 | 2° 70/ 6 |2(®[1]|156|16.2| =* *
MP2XLBR0250N200 25 5 3.8 | 20 |49 15° | 70, 6 |2|®|1]|20.8|21.6| * *
MP2XLBR0250N250 25 5 38 | 25 |49 12° | 70, 6 (2|®|1]26.0(27.1| * *
MP2XLBR0250N300 25 5 38 | 30 |49 1° 80| 6 |2|®]|1(31.2] * * *
MP2XLBR0250N350 25 5 38 | 35 |49 | 09° | 80| 6 |2|(®@[1]364| * * *
MP2XLBR0250N400 25 5 38 | 40 |49 | 08° | 90 6 |2|@[1]41.7| * * *
MP2XLBR0300N200 3 6 6 20 | 585 | — 700 6 |[2|®@|2| * * * *
MP2XLBR0300N250 3 6 6 25 | 585 | — 700 6 |2|®@|2]| * * * *
MP2XLBR0300N300 3 6 6 30 | 585 | — 80| 6 |2|®@|[2]| * * * *
MP2XLBR0300N400 3 6 6 40 | 585 | — 9| 6 |2|e@|[2]| * * * *
MP2XLBR0300N500 3 6 6 50 | 585 | — |100| 6 |2|®@|2| * * * *

* Number of Flutes * No Interference



MS plus End Mill Series

MP2XLB

Ball nose, Short cut length, 2 flute, Long neck

Recommended Cutting Conditions (mm)
Carbon steel, Alloy steel (180—280HB) Hardened steel (45—55HRC) Copper, Copper alloys
Alloy tool steel, Pre-hardened steel,
Work material Precipitation hardening stainless steel

RE LU (m?n'1) (mmv/rfnin) ap (m?n-*) (mnY/Lin) 2B (m?n'1) (mn:I/fnin) ap
0.05 0.3 50000 200 0.002 50000 200 0.002 50000 200 0.004
0.5 50000 200 0.001 50000 200 0.002 50000 200 0.002
0.5 50000 400 0.003 50000 320 0.003 50000 320 0.006
1 50000 400 0.002 50000 320 0.002 50000 320 0.004
0.1 1.5 40000 300 0.001 40000 240 0.001 40000 240 0.002
2 40000 200 0.001 40000 160 0.001 40000 160 0.002
2.5 40000 100 0.001 40000 80 0.001 40000 80 0.002
1 50000 600 0.007 50000 480 0.007 50000 480 0.014

1.5 50000 600 0.005 50000 480 0.005 50000 480 0.01
2 50000 600 0.003 50000 480 0.003 50000 480 0.006
0.15 2.5 40000 400 0.003 40000 320 0.003 40000 320 0.006
3 40000 300 0.002 40000 240 0.002 40000 240 0.004
3.5 30000 250 0.002 30000 200 0.002 30000 200 0.004
4 30000 200 0.002 30000 160 0.002 30000 160 0.004

1 50000 1800 0.015 50000 1400 0.015 50000 1400 0.03

2 50000 1300 0.01 50000 1000 0.01 50000 1000 0.02

0.2 3 50000 900 0.005 50000 700 0.005 50000 700 0.01
4 40000 600 0.004 40000 480 0.004 40000 480 0.008
5 40000 400 0.003 40000 320 0.003 40000 320 0.006
6 30000 200 0.002 30000 160 0.002 30000 160 0.004

2 50000 2500 0.02 50000 2000 0.02 50000 2000 0.04

3 50000 1500 0.015 50000 1200 0.015 50000 1200 0.03

4 45000 1200 0.01 45000 950 0.01 45000 950 0.02
0.25 5 45000 900 0.007 45000 700 0.007 45000 700 0.014
6 36000 600 0.006 36000 480 0.006 36000 480 0.012

7 32000 400 0.005 32000 320 0.005 32000 320 0.01
8 32000 300 0.003 32000 240 0.003 32000 240 0.006
10 26000 200 0.002 26000 160 0.002 26000 160 0.004

2 50000 3500 0.03 50000 2800 0.03 50000 2800 0.06

3 50000 3500 0.03 50000 2800 0.03 50000 2800 0.06

4 44000 2500 0.02 44000 2000 0.02 44000 2000 0.04

5 37000 1200 0.01 37000 950 0.01 37000 950 0.02
6 37000 1000 0.008 37000 800 0.008 37000 800 0.016
0.3 7 35000 750 0.008 35000 600 0.008 35000 600 0.016
8 35000 600 0.006 35000 480 0.006 35000 480 0.012
9 30000 500 0.004 30000 400 0.004 30000 400 0.008
10 30000 500 0.003 30000 400 0.003 30000 400 0.006
11 22000 300 0.002 22000 240 0.002 22000 240 0.004
12 22000 200 0.002 22000 160 0.002 22000 160 0.004

2 50000 4400 0.04 50000 3500 0.04 50000 3500 0.08

3 50000 4000 0.04 50000 3200 0.04 50000 3200 0.08

4 50000 4000 0.02 50000 3200 0.02 50000 3200 0.04

5 35000 2400 0.02 35000 1900 0.02 35000 1900 0.04

0.4 6 35000 2400 0.02 35000 1900 0.02 35000 1900 0.04

7 30000 1500 0.015 30000 1200 0.015 30000 1200 0.03

8 30000 1500 0.01 30000 1200 0.01 30000 1200 0.02
10 30000 700 0.008 30000 560 0.008 30000 560 0.016
12 22000 500 0.006 22000 400 0.006 22000 400 0.012

<0.1RE (RE <1)
<0.2RE (RE>1)
Depth of cut
NN R
! RE : Radius

1) When the inclination angle of machined surface is high, or when machining at high loads; such as in corners, reduce the revolution and feed rate.
2) The use of oil mist is recommended when machining with small diameter.
3) The revolution and feed rate can be increased at small depths of cut (ap).



(mm)
Carbon steel, Alloy steel (180—280HB) Hardened steel (45—55HRC) Copper, Copper alloys
Alloy tool steel, Pre-hardened steel,
Work material Precipitation hardening stainless steel
RE LU (m?n'1) (mmv/rfnin) ap (m?n'1) (mn‘1’/.rrnin) ap (m?n'1) (mn:I/fnin) ap
3 40000 4000 0.05 40000 3200 0.05 40000 3200 0.1
4 40000 4000 0.05 40000 3200 0.05 40000 3200 0.1
6 35000 3000 0.03 35000 2400 0.03 35000 2400 0.06
8 30000 2000 0.02 30000 1600 0.02 30000 1600 0.04
0.5 10 20000 1000 0.01 20000 800 0.01 20000 800 0.02
12 20000 1000 0.01 20000 800 0.01 20000 800 0.02
14 18000 600 0.008 18000 480 0.008 18000 480 0.016
16 18000 500 0.008 18000 400 0.008 18000 400 0.016
18 13000 300 0.005 13000 240 0.005 13000 240 0.01
20 13000 250 0.005 13000 200 0.005 13000 200 0.01
6 40000 4400 0.04 40000 3500 0.04 40000 3500 0.08
8 40000 4000 0.04 40000 3200 0.04 40000 3200 0.08
0.6 10 27000 1900 0.02 27000 1500 0.02 27000 1500 0.04
12 16000 1400 0.02 16000 1100 0.02 16000 1100 0.04
18 15000 700 0.008 15000 560 0.008 15000 560 0.016
24 11000 300 0.006 11000 240 0.006 11000 240 0.012
8 40000 4000 0.05 40000 3200 0.05 40000 2560 0.1
0.7 12 26000 2000 0.04 26000 1600 0.04 26000 1280 0.08
16 17000 1400 0.03 17000 1120 0.03 17000 896 0.06
6 40000 6000 0.07 36000 4300 0.07 36000 4300 0.14
8 40000 6000 0.07 36000 4300 0.07 36000 4300 0.14
10 40000 5000 0.06 36000 3600 0.06 36000 3600 0.12
0.75 12 32000 3400 0.04 29000 2400 0.04 29000 2400 0.08
16 15000 1400 0.03 15000 1100 0.03 15000 1100 0.06
20 12000 900 0.02 12000 720 0.02 12000 720 0.04
30 9000 400 0.01 9000 320 0.01 9000 320 0.02
8 40000 6000 0.08 32000 3800 0.08 32000 3800 0.16
0.8 12 36000 4500 0.06 29000 2800 0.06 29000 2800 0.12
16 14000 1400 0.04 14000 1100 0.04 14000 1100 0.08
20 12000 1000 0.03 12000 800 0.03 12000 800 0.06
8 40000 6600 0.09 32000 4200 0.09 32000 4200 0.18
0.9 12 40000 5000 0.07 32000 3200 0.07 32000 3200 0.14
16 28000 2800 0.04 22000 1800 0.04 22000 1800 0.08
20 10000 800 0.03 10000 640 0.03 10000 640 0.06
4 40000 8000 0.1 32000 5000 0.1 32000 5000 0.2
6 40000 8000 0.1 32000 5000 0.1 32000 5000 0.2
8 40000 6000 0.1 32000 3800 0.1 32000 3800 0.2
10 40000 5000 0.08 32000 3200 0.08 32000 3200 0.16
12 40000 5000 0.08 32000 3200 0.08 32000 3200 0.16
1 16 32000 3500 0.05 26000 2200 0.05 26000 2200 0.1
20 10000 1000 0.04 10000 800 0.04 10000 800 0.08
25 10000 1000 0.04 10000 800 0.04 10000 800 0.08
30 10000 800 0.02 10000 640 0.02 10000 640 0.04
35 10000 600 0.02 10000 480 0.02 10000 480 0.04
40 8000 400 0.01 8000 320 0.01 8000 320 0.02
<0.1RE (RE <1)
<0.2RE (RE>1)
Depth of cut
ke
! RE : Radius

4) Cutting conditions may differ considerably due to the overhang, depth of cut and machine tool condition. Please use the table above as a
reference starting point.
5) For hardened steel over 55 HRC, use VF2XLB.
6) For cutting conditions for austenitic stainless steel and titanium alloy, use the high hardness steel (45-55 HRC) table but reduce the
spindle speed by 40% and the feed rate by 55%.



MS plus End Mill Series

MP2XLB

Ball nose, Short cut length, 2 flute, Long neck

Recommended Cutting Conditions (mm)
Carbon steel, Alloy steel (180—280HB) Hardened steel (45—55HRC) Copper, Copper alloys
Alloy tool steel, Pre-hardened steel,
Work material Precipitation hardening stainless steel

RE LU (m?n'1) (mmv/rfnin) ap (m?n'1) (mr7‘1’/.rrnin) ap (m?n'1) (mn:I/fnin) ap
10 36000 6000 0.12 29000 3800 0.12 29000 3800 0.24

15 32000 4500 0.1 26000 2900 0.1 26000 2900 0.2
1.25 20 26000 3200 0.07 21000 2000 0.07 21000 2000 0.14
25 12000 1400 0.06 8000 720 0.06 8000 720 0.12
30 8000 900 0.04 8000 700 0.04 8000 700 0.08
35 8000 800 0.02 8000 640 0.02 8000 510 0.04

6 32000 7000 0.15 26000 4500 0.15 22000 3800 0.3

10 32000 7000 0.15 26000 4500 0.15 22000 3800 0.3

16 32000 5000 0.1 26000 3200 0.1 22000 2700 0.2

1.5 20 27000 3800 0.1 22000 2400 0.1 22000 2400 0.2
25 21000 2700 0.08 17000 1700 0.08 17000 1700 0.16
30 10000 700 0.08 6000 560 0.08 6000 560 0.16
35 6000 700 0.06 6000 560 0.06 6000 560 0.12
40 6000 600 0.04 6000 480 0.04 6000 480 0.08
15 27500 4400 0.13 22000 2800 0.13 18000 2300 0.26

1.75 25 23000 3600 0.1 18000 2200 0.1 18000 2200 0.2
35 10000 1400 0.08 10000 1100 0.08 10000 1100 0.16
45 7500 900 0.04 7500 720 0.04 7500 720 0.08

10 24000 6000 0.2 19000 3800 0.2 16000 3200 0.4

20 24000 3800 0.15 19000 2400 0.15 16000 2000 0.3

2 30 20000 3000 0.1 16000 1900 0.1 16000 1900 0.2

40 12000 1700 0.1 12000 1400 0.1 12000 1400 0.2

50 8000 1000 0.05 8000 800 0.05 8000 800 0.1

20 22000 6000 0.2 18000 3800 0.2 13000 2800 0.4

2.5 25 22000 4400 0.2 18000 2800 0.2 13000 2000 0.4

30 22000 3800 0.15 18000 2400 0.15 13000 1700 0.3

40 22000 3600 0.1 18000 2300 0.1 13000 1600 0.2

20 20000 6000 0.2 16000 3800 0.2 11000 2600 0.4

3 30 20000 6000 0.2 16000 3800 0.2 11000 2600 0.4

40 20000 4500 0.15 16000 2800 0.15 11000 2000 0.3

50 20000 3000 0.15 16000 1900 0.15 11000 1300 0.3

<0.1RE (RE 1)
<0.2RE (RE>1)
Depth of cut
NN R
! RE : Radius

1) When the inclination angle of machined surface is high, or when machining at high loads; such as in corners, reduce the revolution and feed rate.

2) The use of oil mist is recommended when machining with small diameter.

3) The revolution and feed rate can be increased at small depths of cut (ap).

4) Cutting conditions may differ considerably due to the overhang, depth of cut and machine tool condition. Please use the table above as a
reference starting point.

5) For hardened steel over 55 HRC, use VF2XLB.

6) For cutting conditions for austenitic stainless steel and titanium alloy, use the high hardness steel (45-55 HRC) table but reduce the
spindle speed by 40% and the feed rate by 55%.



MP3XB

Ball nose, 3 flute, Taper neck

@ : Inventory maintained in Japan.

e | o | eaey | sy | s tict |Hont Reumanctiy|  Cop9erAley | Aurinum Aoy
©) ©) ©) O O O
—— & BHTA2 ___ \B2
8J7 —— ] - - | Typet
_ R T ﬁ""x :}BHTAszo*’ Z
Effective Length LB2 Ln)
for Inclined Angle ° LF
25 BHTA2 | B2
RES3 | RE>4 i B - - Type2
+0.005 +0.010 | |APMX z
RE LU S
DCON=6 | DCON=8 Inclined Angle LB2 LF =}
Hl - 8.005 - 8.006
m DCON=10 |DCON=>12
0 0
- 0.009 - 0.011
Ideal for rough milling of long overhang applications and semi-finishing of forging dies (40-52 HRC).
Rigid, high helix, 3 flute design enables large depths of cut and high feed rates for increased machining efficiency. (mm)
2 < > |* Effective Length
Order Number F | = | « (o) “5 § g for Inclined Angle
¥ 2| @3 x| 9 2 8 3 |Y | 8|Z&e]] ]
MP3XBR0O050N008T05 |0.5 | 1 0.5°] 0.8 8/23]93°|104 | 60| 6 |3|®[1] 85| 88| 93| 9.8
MP3XBR0O050N012T05 |0.5 | 1 0.5°1 08| 12 23 |7.5° |11 60 | 6 |3|®|1(126(13 |13.6|144
MP3XBR0O050N016T05 |0.5 | 1 05°/ 08| 16 | 23|6.3°/118 | 60 | 6 (3 |®]|1[16.6/17.1|18 |189
MP3XBR0O050N020T05 |0.5 | 1 05°/ 08| 20 |23 |54°1124 | 60 | 6 [3|®]|1]20.6/21.2|22.3|23.5
MP3XBRO0O050N025T05 |0.5 | 1 05°108 | 25|23|46°/134 |70 | 6 |3|®|1(257]26.3|27.7|29.3
MP3XBRO050N030T05 |0.5 | 1 0.5°/ 08| 30 |23 |4° (142 |70 | 6 (3 |®|1]30.7/31.5|33.1|35
MP3XBRO0O050N050T05 |0.5 | 1 0.5°/ 08| 50 | 23|26°1178 | 90 | 6 (3 |®]|1(50.8/52.1/54.8| *
MP3XBR0O050N010T10 |0.5 | 1 1° 08| 10 | 2.3 |8.4° (1.2 60 | 6 |3|®|1| — [106(11.2|11.8
MP3XBR0O050N016T10 |0.5 | 1 1° 08| 16|23 |64°(142 |60 | 6 (3 |(®|1| — |16.7/17.6|185
MP3XBR0O050N020T10 (0.5 | 1 1° 08| 20|23 |55°(156 |60 | 6 |[3|(®@|1|— |20.7/21.8|23
MP3XBR0O050N025T10 |0.5 | 1 1° 08| 25|23|47°/174 |70 | 6 |3|®| 1| — [257|27.1|28.6
MP3XBR0O050N030T10 |0.5 | 1 1° 08| 30 | 2.3 |4.1°|1.9 70| 6 |3|®|1| — [30.8/324|34.2
MP3XBRO0O050N035T10 |0.5 | 1 1° 08| 35|23|36°/208 |90 | 6 |3|®|1 | — [358/37.7|39.8
MP3XBRO050N050T10 |0.5 | 1 1° 0.8 | 50 | 2.3 |2.7° 2.6 90 | 6 |3|®|1| — [509(53.6| *
MP3XBR0O050N010T15 |0.5 | 1 15°/08| 10|23 (85°/134 |60 | 6 |3|@|1|—| — |11 |116
MP3XBR0O050N016T15 |0.5 | 1 15°/ 08| 16 |23 (65°|166 | 60 | 6 |3 |®|1| — | — [17.2]|18.1
MP3XBR0050N020T15 (0.5 | 1 15°/ 08| 20|23 (56°|186 |60 | 6 |3|®@|1| — | — [21.3|225
MP3XBR0O050N023T15 |0.5 | 1 15°/ 08| 23|23 (5° (202 |70 | 6 |3|®@|1| — | — (244|257
MP3XBR0O050N025T15 |0.5 | 1 15°1 08| 25 |123|47°|212 |70 | 6 |3 |(®@|1]| — | — (265|279
MP3XBRO050N010T30 |0.5 | 1 3° 08| 10|23 88°(174 /60 | 6 |3|(®@|1|— | — | — |108
MP3XBR0O050N020T30 |0.5 | 1 3° 08| 20 | 2.3 |5.9°|238 60 | 6 |3|@®|1 | — | — | — |209
MP3XBR0O050N030T30 |0.5 | 1 & 08| 30|23|44°/384 |70 | 6 |3|@|1|[—|— | — |3
MP3XBR0O050N042T30 |0.5 | 1 3° 08| 42 |23 34° |51 90| 6 |3|®|1| — | — | — |43
MP3XBRO0O050N025T50 |0.5 | 1 5° 08| 25|23|54°/492 |60 | 6 |3|(@|1|—|— | — | —
MP3XBR0075N010T05 |0.75| 15| 05°| 12| 10 | 2.7 |7.8°|156 | 60 | 6 |3 |(®|1(10.6/10.9|11.4|12
MP3XBR0075N016T05 |0.75| 1.5 | 0.5°| 1.2 | 16 | 2.7 |[58°|168 | 60 | 6 |3 |®|1(16.6/17.1(17.9|18.9
MP3XBR0075N020T05 |0.75| 15| 05°| 12| 20|27 |5° |1.74 160 | 6 |3 |®|1(20.6/21.2(22.3|23.5
MP3XBR0075N030T05 |0.75| 15| 05°| 12| 30|27 |3.7°{192 | 80 | 6 |3 |®|1]30.7/31.5|33.1|35
MP3XBR0075N010T10 |0.75| 1.5 | 1° 121 10 | 2.7 |7.9° 1.7 60 | 6 |3|®|1| — [106(11.2|11.8
MP3XBR0075N016T10 |0.75| 1.5 | 1° 1.2 | 16 | 2.7 |[5.9° 1.9 60 | 6 |3|®(1 | — |16.7/17.6/185
MP3XBR0075N020T10 (0.75| 1.5 | 1° 121 20|27 (51°/204 |60 | 6 |3 |®|1| — |20.7(21.8]|23
MP3XBR0075N030T10 |0.75| 1.5 | 1° 1.2 | 30 | 2.7 |3.7° |24 80 | 6 |3|®|1| — [30.8(324|34.2
* Number of Flutes * No Interfere;e

34



MS plus End Mill Series

MP3XB

Ball nose, 3 flute, Taper neck

(mm)

2 < = |* Effective Length

Order Number P I o) '-'o-. § g for Inclined Angle

¥ 2 @ < 9 23 8| 3 |N | 8|Z&2|0] ]2
MP3XBR0075N010T15 |0.75| 1.5 | 1.5°| 12| 10 | 2.7 |8° 182, 60| 6 (3 |®|1|— | — |11 |116
MP3XBR0075N016T15 |0.75| 1.5 | 1.5°| 1.2 | 16 | 2.7 |6° 2141 60| 6 |3 |®|1| — | — [17.2]181
MP3XBR0075N020T15 |0.75| 15| 15°| 12| 20 |27 |51°(234| 60| 6 |3 |®|1]| — | — 213|225
MP3XBR0075N025T15 |0.75| 1.5 | 1.5°| 1.2 | 25 | 2.7 |4.4°| 2.6 80| 6 (3|®|[1|—| — /265|279
MP3XBR0075N030T15 |0.75| 15| 15°| 12| 30|27 3.8°|286| 80| 6 |3 |®|1| — | — 316|334
MP3XBR0075N046T30 |0.75| 1.5 | 3° 12| 46 | 2.7 |29°| — 80| 6 [3|@|2|—| — | — | *
MP3XBR0100N016T05 |1 2 05°/ 16| 16 | 3.6 |52°|/212| 60| 6 (3 |®|1 |17 [17.6|18.6(19.5
MP3XBR0100N020T05 |1 2 05°/ 16| 20 | 3.6 |45°|/218| 60| 6 (3 |®@|1]21.121.8|22.9|241
MP3XBRO0100N030TO05 |1 2 05°/ 16| 30 | 3.6|3.3°/236| 70| 6 (3 |®|1]31.1/32.1|33.7(35.6
MP3XBR0100N035T05 |1 2 05°/ 16| 35 [36(29°/244| 80| 6 (3 |®]|1(36.2/37.2/39.2| *
MP3XBR0100N040T05 |1 2 05°116 | 40 | 3.6 |26° 1254 | 80| 6 (3 |®@(1[41.2/424 446 *
MP3XBR0100N016T10 |1 2 1° 16| 16 | 36 (53°/234| 60| 6 |3 |(®| 1| — [17.1/18.2]191
MP3XBR0100N020T10 |1 2 1° 16| 20 | 36 (45°1248| 60| 6 |3 |®|1| — |21.2(22.4|23.6
MP3XBR0100N025T10 |1 2 1° 16| 25|36 (38°/264| 70| 6 |3 |®|1| — [26.2(27.7|29.2
MP3XBR0O100N0O30T10 |1 2 1° 16| 30|36 (33282 70| 6 |3 |(®|1| — [31.3|33 |348
MP3XBR0100N035T10 |1 2 1° 16 | 35| 3.6 |3° 3 80| 6 [3|®|1| — |36.3/38.3/40.4
MP3XBR0100N040T10 |1 2 1° 16| 40 | 36 (27°13.18| 80| 6 |3 |®|1| — [41.3|436| *
MP3XBR0100NO50T10 |1 2 1° 1.6 | 50 | 3.6 122°/352 110 | 6 (3 (@1 | — [51.4|542| *
MP3XBR0100NO70T10 |1 2 1° 16| 70 | 36 (1.7°1422|110| 6 |3 |@|1 | — |[715| * | *
MP3XBR0100N016T15 |1 2 15°/ 16| 16 | 3.6 |[54°|254| 60| 6 |3 |®|1| — | — |228|18.7
MP3XBR0100N020T15 |1 2 15°/ 16| 20 | 36 (|46°|276| 60| 6 |3 |®@|1| — | — |21.9|231
MP3XBR0O100N025T15 |1 2 15°1 16| 25|36 (39°/3.02| 70| 6 |3 |®|1|— | — |27.1|285
MP3XBR0O100N030T15 |1 2 15°/ 16| 30 |36 (34°/328| 70| 6 |3 |®@|1| — | — |322|34
MP3XBR0100N035T15 |1 2 1.5°1 16| 35| 3.6 |3° 354 80| 6 |3|®@|1| — | — |374|394
MP3XBR0100N040T15 |1 2 15°1 16| 40 | 3.6 |2.7°| 3.8 80| 6 [3|@|1| — | — [426] *
MP3XBR0100N020T30 |1 2 & 16| 20 | 36 (48°/362| 60| 6 |3 |(®|1|[— | — | — |205
MP3XBR0100N030T30 |1 2 3° 16| 30 |36 (36°|466| 70| 6 |3 |®|1| — | — | — |30.6
MP3XBR0100N042T30 |1 2 & 16 | 42 | 3.6 |2.8°| — 80| 6 ([3|@®|2|—| — | — | *
MP3XBRO0O100N027T50 |1 2 5° 16 | 27 | 3.6 |4.3°| — 60| 6 |3|(@|2(—| — | — | —
MP3XBR0150N010T05 |1.5 | 3 05°1 24| 10 |54 |57°/298| 60| 6 (3 |®@|1 |11 |[11.4]12 (126
MP3XBRO0150N020T05 |15 | 3 05°124| 20 |54 (35°/316| 60| 6 (3 |®(|1(21.1/21.8/22.9|24.1
MP3XBR0150N030T05 |15 |3 05°| 24| 30 |54|26°/332| 70| 6 |3 |®]|1(31.2321|33.7| *
MP3XBR0150N040T05 |15 | 3 0.5°1 24| 40 | 54 |2° 3.5 80| 6 [3|®@]|1]41.3/424|446| *
MP3XBR0150N050T05 |1.5 | 3 0.5°| 24| 50 |54|17°/368| 90| 6 (3 |®@]| 1513527 * | *
MP3XBR0150N020T10 |15 | 3 1° 24| 20 | 54 |/3.6°|34 60| 6 |3 |®@| 1| — [21.3(224|23.6
MP3XBR0150N030T10 |15 | 3 1° 24| 30 |54 |/26°(376| 70| 6 (3 (®|1| — |31.3|33 *
MP3XBRO0150N035T10 |15 | 3 1° 24| 35|154123°(394) 80| 6 |3 |(®@]|1| — |36.4/38.3| *
MP3XBR0150N040T10 |15 | 3 1° 24 | 40 | 54 |21°| 4.1 80| 6 [3|®|[1| — [414/436| *
MP3XBR0150N050T10 |1.5 | 3 1° 24 | 50 |54 17°|446)| 90| 6 (3 |(@|1| — |515] * | =*
MP3XBR0150N060T10 |15 | 3 1° 24160 |54 15°(48 (110 6 (3 |(®@|1| — |615] * | *
MP3XBR0150N070T10 |15 | 3 1° 24170 |54 113°|516|110| 6 (3 |(®@|1| — |716]| * | *
MP3XBRO0150N020T15 |15 | 3 15°1 24| 20|54 (37°|366| 60| 6 |3 |®@|1| — | — [22 |23.2
MP3XBR0150N030T15 |15 | 3 15°1 24| 30|54 (27°1418| 70| 6 |3 |®@|1| — | — [323] *
MP3XBRO0150N035T15 |15 | 3 15°1 24| 35|54 |24°|446| 70, 6 |3 |®|1| — | — |375]| *
MP3XBR0150N040T15 |15 | 3 15°1 24| 40 |54 |21°|472| 80 6 |3|®@|1]| — | — |426]| *
MP3XBR0150N045T15 |15 | 3 15°1 24| 45 154 (19°/498| 80| 6 |3 (@1 | —| — | * | *
MP3XBR0150N052T15 |15 | 3 15°1 24| 52 54 (17°/534| 90| 6 |3 (@1 —| — | * | *
MP3XBR0150N064T15 |15 | 3 15°1 24| 64 | 54 (14°] — |110| 6 |3 |@|2| — | — | * | *
MP3XBRO0150N025T30 |15 | 3 3° 24| 25154/33°/49 | 60| 6 |3|(@|1|—| — | — |268
MP3XBR0150N034T30 |15 | 3 & 24 | 34 |54 |26°| — 70/ 6 ([3|@®|[2|—| — | — | *

* Number of Flutes * No Interference

@ : Inventory maintained in Japan.
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VIRACLE
S 1 G M A

(mm)

2 < = |* Effective Length

Order Number P I o) '-'o-. § g for Inclined Angle

¥ 8 @ < 9|2 8 845|823 r]2]s

MP3XBR0150N040T30 | 1.5 313 24| 40| 54|34°| 652 90| 8 (3 |@|1| — | — | — |419
MP3XBR0150N054T30 | 1.5 3|3 24| 54| 54\27°| — | 90| 8 (3|@|2| — | — | — | *
MP3XBR0200N030TO05 | 2 4105 32| 30| 6.2({1.8°| 432 70| 6 (3 |®@|1]31.2]321] * | *
MP3XBR0200N040T05 | 2 4 1 05° 32| 40| 6.2({1.4°| 448 80| 6 (3 |®| 1413|424 * | *
MP3XBR0200N060TO05 | 2 4 105° 32| 60| 6.2/1° 484/100| 6 |3 |®|1|614/63 | * | *
MP3XBR0200N020T10 | 2 4 | 1° 32| 20| 6.2/26°| 438 70| 6 (3 |®|1| — | 213224 | *
MP3XBR0200N030T10 | 2 4 | 1° 32| 30| 62|/1.8°| 474 70| 6 (3 |®@|1]| — 314 * | *
MP3XBR0200N035T10 | 2 4 | 1° 32| 35| 62(16°| 49 | 70| 6 |3 (@1 — [364 * | *
MP3XBR0200N040T10 | 2 4 1 1° 32| 40| 6.2/15°| 508 80| 6 (3 |@|1| — |414] * | *
MP3XBR0200N045T10 | 2 4 | 1° 32| 45| 6.2/1.3°| 526 80| 6 (3 (®@| 1| — |465 * | *
MP3XBR0200N066T10 | 2 4 | 1° 3.2| 66| 6.2|1° — (100 6 |3|@|2| — | * | * | *
MP3XBR0200N050T15 | 2 4 115° 32| 50| 6.2/22°/ 62 | 90| 8 (3 |®|1| — | — |53 *
MP3XBR0200N084T15 | 2 4 1 15° 32| 84| 62/15°| — (120 8 |3 |@|2| — | — | * | *

MP3XBR0200N030T30 | 2 4 | 3 32| 30| 6.2|36°| 64 | 90 8 |3|(@f1|[—|— | — 319
MP3XBR0200N045T30 | 2 4 | 3° 32| 45| 6.2/126°| — | 90| 8 (3|@|2| —| — | — | *
MP3XBR0250N038T10 | 2.5 5| 1° 4 38| 7 |08 — | 8| 6 (3|®@|2|—| * | * | *
MP3XBR0250N050T10 | 2.5 511° 4 50| 7 |17/ 64 | 90| 8 (3 |@|1]| — |515] * | *
MP3XBR0250N065T10 | 2.5 5 1° 4 65| 7 [(14°/ 692|110 8 |3 |@|1| — |666] * | *
MP3XBR0250N066T15 | 2.5 5115°| 4 66| 7 |(14°| — |110| 8 |3 |@|2| — | — | * | *
MP3XBR0250N036T30 | 2.5 5] 3° 4 36| 7 |24°) — | 90| 8 |3|@|2| —| — | — | *
MP3XBR0300N040T10 | 3 6 | 1° 9 40112 |14°|/6.82| 80| 8 |3 (@1 | — |418 * | *
MP3XBR0300N050T10 | 3 6 | 1° 9 5012 (1.2° 718 90| 8 (3 |®|1| — [518] * | *
MP3XBR0300N073T10 | 3 6 | 1° 9 73112 |09° — |1M0| 8 (3 |@|2| — | * | * | *
MP3XBR0300N090T10 | 3 6 | 1° 9 90|12 [1.3°| 858140 | 10 |3 |@ 1| — |92 | * | *
MP3XBR0300N053T15 | 3 6 |15° 9 53|12 |12°| — | 90| 8 |3 |@|2| — | — | * | *
MP3XBR0300N032T30 | 3 6 | 3° 9 32(12 |19°| — | 80| 8 (3 |@|2| —| — | — | *
MP3XBR0400N050T10 | 4 8 | 1° |12 5015 |1.2° 9.08/110| 10 (3 |®| 1| — | 519 * | =*
MP3XBR0400N065T10 | 4 8| 1° |12 65|15 |1° | 96 (130 |10 (3 |@|1| — |67 | * | *
MP3XBR0400N076T10 | 4 8 | 1° |12 76 |15 |0.8° — |130| 10 (3 |®@|2| — | * | * | *
MP3XBR0400N090T10 | 4 8 | 1° |12 90 (15 [1.3°|10.46(150 | 12 (3 (@ | 1| — [ 921] * | =*
MP3XBR0400N040T15 | 4 8 | 1.5° 12 4015 |15°|9.16) 90 |10 (3 (@ |1 | — | — | * | *
MP3XBR0400N056T15 | 4 8 | 1.5° (12 56|15 [(11°| — |[110 | 10 |3 |@ |2 — | — | * | *
MP3XBR0400N035T30 | 4 8 |3 |12 3515 (1.7 — | 90|10 |3 |®@|2| — | — | — | *
MP3XBR0500N060T10 | 5 10 | 1° |15 60|25 |1° 1092120 |12 (3 |®@| 1| — | 626 * | *
MP3XBRO0O500N070T10 | 5 10 [ 1° |15 70125 |0.9°11.28/120 | 12 (3 |@|1| — | * | * | *
MP3XBRO0500N100T10 | 5 10 | 1° |15 |[100 |25 |1.7°|12.32|160 | 16 |3 (@ |1 | — [102.8 * | *
MP3XBRO0500N050T15 | 5 10 | 1.5° |15 50 125 [1.2° |11 100 | 12 |3 (@1 — | — | * | *
MP3XBR0500N068T15 | 5 10 | 1.5° |15 68|25 (09°| — (120 | 12 (3 |@|[2| — | — | * | *
MP3XBR0500N046T30 | 5 10 | 3° |15 46|25 |13°| — |100| 12 (3 |@|2| —| — | — | *
MP3XBR0600N070T10 | 6 12 | 1° |18 70128 [1.6°|113.16(130| 16 |3 |®@ | 1| — | 727| * | *
MP3XBR0600N100T10 | 6 12 | 1° |18 |100 |28 |1.2°|14.22/{160| 16 (3 |®| 1| — 1029 * | *
MP3XBR0O600N080T15 | 6 12 | 1.5° |18 80|28 [1.5°(1442/130 | 16 |3 |@ 1| — | — | * | *
MP3XBR0O600N069T30 | 6 12 | 3° |18 69|28 [(18°| — |130 |16 |3 |@|2| — | — | — | *

* Number of Flutes

* No Interference
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MS plus End Mill Series

MP3XB

Ball nose, 3 flute, Taper neck

Recommended Cutting Conditions (mm)
Carbon steel, Alloy steel (180—280HB) | Hardened steel (45— 55HRC) Copper, Copper alloys
Alloy tool steel (<350HB)
Work material Pre-hardened steel (35—45HRC)
n vf n vf n vf
RE BHTA2 LB2 (min-*) | (mm/min) ek ac (min-*) | (mm/min) &Y e (min-*) | (mm/min) ap e

8 40000 | 1200 | 0.07 | 0.22 | 39000 | 1200 | 0.06 | 0.19 | 39000 | 1200 | 0.12 | 0.38
12 40000 | 1200 | 0.06 | 0.19 | 39000 | 1200 | 0.05 | 0.16 | 39000 | 1200 | 0.1 0.32
16 35000 | 1100 | 0.06 | 0.18 |[33000 | 900 | 0.04 | 0.14 | 33000 | 900 | 0.09 | 0.29
0.5° 20 32000 | 960 | 0.05 | 0.14 |[29000| 800 | 0.04 | 0.11 |29000| 800 | 0.07 | 0.22
25 28000 | 830 | 0.08 | 0.11 | 24000 | 600 | 0.02 | 0.07 |24000| 600 | 0.05 | 0.15
30 24000 | 720 | 0.03 | 0.1 21000 | 450 | 0.02 | 0.06 |21000| 450 | 0.04 | 0.13
50 10000 | 300 | 0.003 | 0.015 | 11000 | 150 | 0.003 | 0.015 | 11000 | 150 | 0.006 | 0.019

10 40000 | 1200 | 0.07 | 0.22 | 39000 | 1300 | 0.06 | 0.19 | 39000 | 1300 | 0.12 | 0.38
16 35000 | 1100 | 0.06 | 0.18 | 33000 | 1000 | 0.05 | 0.14 | 33000 | 1000 | 0.09 | 0.29
20 32000 | 960 | 0.05 | 0.14 |[29000| 900 | 0.04 | 0.11 |29000| 900 | 0.07 | 0.22
1° 25 28000 | 830 | 0.04 | 0.11 | 24000 | 700 | 0.03 | 0.08 |24000| 700 | 0.05 | 0.16
30 24000 | 720 | 0.03 | 0.1 21000 | 550 | 0.02 | 0.06 |21000| 550 | 0.04 | 0.13

RO.5 35 17000 | 500 | 0.03 | 0.08 | 13000 | 350 | 0.02 | 0.05 |13000| 350 | 0.03 | 0.1
50 10000 | 300 | 0.003 | 0.015 | 11000 | 250 | 0.003 | 0.015 | 11000 | 250 | 0.006 | 0.019
10 40000 | 1200 | 0.07 | 0.22 | 39000 | 1400 | 0.06 | 0.19 | 39000 | 1400 | 0.12 | 0.38
16 35000 | 1100 | 0.06 | 0.18 | 33000 | 1100 | 0.05 | 0.14 | 33000 | 1100 | 0.09 | 0.29
1.5° 20 32000 | 960 | 0.05 | 0.14 |[29000 | 1000 | 0.04 | 0.11 | 29000 | 1000 | 0.07 | 0.22
23 27000 | 830 | 0.04 | 0.11 | 24000 | 800 | 0.03 | 0.08 |24000| 800 | 0.05 | 0.16
25 27000 | 830 | 0.04 | 0.12 | 24000 | 800 | 0.03 | 0.09 |24000| 800 | 0.05 | 0.17
10 40000 | 1200 | 0.07 | 0.22 | 39000 | 1500 | 0.06 | 0.19 | 39000 | 1500 | 0.12 | 0.38
30 20 32000 | 960 | 0.05 | 0.14 |[29000 | 1100 | 0.04 | 0.11 | 29000 | 1100 | 0.07 | 0.22
30 22000 | 660 | 0.03 | 0.1 19000 | 700 | 0.02 | 0.06 | 19000 | 700 | 0.04 | 0.13
42 13000 | 390 | 0.005 | 0.02 | 11000 | 390 | 0.005| 0.02 | 11000 | 390 | 0.01 0.03
5° 25 32000 | 960 | 0.04 | 0.11 |[29000 | 1000 | 0.03 | 0.08 | 29000 | 1000 | 0.05 | 0.16
10 30000 | 1800 | 0.11 0.34 | 28000 | 1500 | 0.1 0.3 28000 | 1500 | 0.19 | 0.61
0.5° 16 27000 | 1600 | 0.09 | 0.27 | 24000 | 1100 | 0.08 | 0.24 | 24000 | 1100 | 0.15 | 0.48
20 26000 | 1500 | 0.08 | 0.24 | 24000 | 1100 | 0.07 | 0.21 (24000 | 1100 | 0.13 | 0.42
30 25000 | 1400 | 0.07 | 0.21 | 22000 | 1000 | 0.06 | 0.18 | 22000 | 1000 | 0.11 0.35
10 30000 | 1900 | 0.11 0.34 | 28000 | 1600 | 0.1 0.3 28000 | 1600 | 0.19 | 0.61
10 16 26000 | 1600 | 0.09 | 0.27 | 24000 | 1200 | 0.08 | 0.24 | 24000 | 1200 | 0.15 | 0.48
RO.75 20 27000 | 1700 | 0.08 | 0.24 | 24000 | 1200 | 0.07 | 0.21 | 24000 | 1200 | 0.13 | 0.42

30 25000 | 1500 | 0.07 | 0.21 | 22000 | 1100 | 0.06 | 0.18 | 22000 | 1100 | 0.11 0.35

10 30000 | 1900 | 0.11 0.34 | 28000 | 1700 | 0.1 0.3 28000 | 1700 | 0.19 | 0.61
16 27500 | 1700 | 0.09 | 0.27 | 24000 | 1300 | 0.08 | 0.24 | 24000 | 1300 | 0.15 | 0.48
1.5° 20 26500 | 1700 | 0.08 | 0.24 | 24000 | 1300 | 0.07 | 0.21 | 24000 | 1300 | 0.13 | 0.42
25 26000 | 1600 | 0.07 | 0.22 | 23000 | 1200 | 0.06 | 0.19 | 23000 | 1200 | 0.12 | 0.38
30 25000 | 1500 | 0.07 | 0.21 | 22000 | 1100 | 0.06 | 0.18 | 22000 | 1100 | 0.11 0.35

3° 46 15000 | 450 | 0.05 | 0.16 | 14000 | 800 | 0.04 | 0.13 | 14000 | 800 | 0.08 | 0.26

ae

Depth of cut
ap

1) If the depth of cut is shallow, the revolution and feed rate can be increased.
2) If the rigidity of the machine or the work materials installation is very low, or chattering and noise are generated, reduce the revolution and
feed rate proportionately.



I M A

)gm IRACLE
=

(mm)
Carbon steel, Alloy steel (180—280HB) | Hardened steel (45—55HRC) Copper, Copper alloys
Alloy tool steel (<350HB)
Work material Pre-hardened steel (35— 45HRC)

RE | BHTAZ | 1B2 | (D oW ap | ae | (M oWl @@ | 2o | ol || | 2
16 25000 | 1500 | 0.14 | 0.45 |22000 | 1600 | 0.13 | 0.42 |22000 | 1600 | 0.26 | 0.83
20 23000 | 1400 0.1 0.3 (20000 | 1400 0.09 0.27 {20000 | 1400 | 0.17 0.54
0.5° 30 20000 | 1200 0.05 0.17 (18000 | 1100 0.06 0.18 [ 18000 | 1100 | 0.13 0.42
35 19000 | 1100 0.05 0.15 (17000 | 1000 0.05 0.16 [17000 | 1000 | 0.12 0.38
40 19000 | 1100 | 0.04 | 0.14 |16000 | 900 | 0.05 | 0.14 |16000 | 900 | 0.11 0.35
16 25000 | 2300 | 0.14 | 0.45 (22000 | 1700 | 0.13 | 0.42 |22000 | 1700 | 0.26 | 0.83
20 23000 | 2100 0.1 0.3 (20000 | 1500 0.09 0.27 |[20000 | 1500 | 0.17 0.54

25 23000 | 1400 0.06 0.19 (20000 | 1300 0.07 0.21 {20000 | 1300 | 0.16 0.5
1° 30 20000 | 1200 0.05 0.17 (18000 | 1200 0.06 0.18 [ 18000 | 1200 | 0.13 0.42
35 19000 | 1100 | 0.05 | 0.15 |17000 | 1100 | 0.05 | 0.15 |17000 | 1100 | 0.12 | 0.37
40 19000 | 1100 | 0.04 | 0.14 | 16000 | 1000 | 0.05 | 0.14 |16000 | 1000 | 0.11 0.35
R1.0 50 17000 | 900 0.03 0.09 [15000 900 0.03 0.08 [ 15000 900 | 0.06 0.19
70 13000| 700 | 0.02 | 0.06 [11000 | 650 | 0.02 | 0.05 (11000 | 650 | 0.04 | 0.12
16 25000 | 2300 0.14 0.45 (22000 | 1800 0.13 0.42 {22000 | 1800 | 0.26 0.83
20 23000 | 2100 | 0.1 0.3 |20000 | 1600 | 0.09 | 0.27 |20000 | 1600 | 0.17 | 0.54

1.5° 25 23000 | 1600 | 0.06 | 0.19 |20000 | 1400 | 0.07 | 0.21 |20000 | 1400 | 0.16 | 0.5
30 20000 | 1200 0.05 0.17 (18000 | 1300 0.06 0.18 [ 18000 | 1300 | 0.13 0.42
35 19000 | 1100 0.05 0.15 (16000 | 1100 0.05 0.16 [17000 | 1100 | 0.12 0.38
40 19000 | 1100 | 0.04 | 0.14 | 16000 | 1000 | 0.05 | 0.14 |16000 | 1000 | 0.11 0.35
20 23000 | 2100 0.1 0.3 |20000 | 1700 0.09 0.27 120000 | 1700 | 0.17 0.54
3° 30 18000 | 1600 0.08 0.26 16000 | 1300 0.07 0.22 [16500 | 1300 | 0.14 0.45
42 16000 | 1400 | 0.07 | 0.21 {13000 | 1000 | 0.06 | 0.18 (13000 | 1000 | 0.11 0.35

5° 27 18000 | 2200 0.09 0.29 (17000 | 1900 0.08 0.26 [17000 | 1900 | 0.16 0.51
10 20000 | 2400 0.22 0.7 17000 | 1900 0.21 0.67 |17000 | 1900 | 0.42 1.34
20 17000 | 2000 | 0.2 0.64 | 15000 | 1600 | 0.19 | 0.61 | 15000 | 1600 | 0.38 1.22
0.5° 30 16000 | 1700 0.14 0.45 (13000 | 1400 0.13 0.42 {13000 | 1400 | 0.26 0.83
40 16000 | 1400 0.08 0.24 (12000 | 1200 0.09 0.27 {12000 | 1200 | 0.2 0.65
50 13000 | 1100 | 0.06 | 0.2 |11000 | 1100 | 0.07 | 0.22 | 11000 | 1100 | 0.17 | 0.54
20 17000 | 2000 0.2 0.64 (15000 | 1800 0.19 0.61 [ 15000 | 1800 | 0.38 1.22
30 17000 | 1900 | 0.14 | 0.45 |13000 | 1500 | 0.13 | 0.42 |13000 | 1500 | 0.26 | 0.83
35 16000 | 1700 0.08 0.26 13000 | 1500 0.09 0.29 [13000 | 1500 | 0.22 0.69
1° 40 16000 | 1500 0.08 0.24 (13000 | 1300 0.09 0.27 {13000 | 1300 | 0.2 0.65
50 13000 | 1200 | 0.06 | 0.2 |11000 | 1100 | 0.07 | 0.22 | 11000 | 1100 | 0.17 | 0.54

60 13000 | 1100 | 0.06 | 0.19 | 11000 | 1000 | 0.07 | 0.21 | 11000 | 1000 | 0.16 | 0.5
R1.5 70 10000 | 800 0.05 0.17 | 9000 700 0.06 0.18 9000 700 | 0.13 0.42
20 17000 | 2000 | 0.2 0.64 | 15000 | 1900 | 0.19 | 0.61 |15000 | 1900 | 0.38 1.22
30 16000 | 1800 0.14 0.45 (13000 | 1600 0.13 0.42 {13000 | 1600 | 0.26 0.83
35 15000 | 1700 | 0.08 | 0.26 |12000 | 1400 | 0.09 | 0.29 |12000 | 1400 | 0.22 | 0.69
1.5° 40 15000 | 1600 | 0.08 | 0.24 |12000 | 1300 | 0.09 | 0.27 |12000 | 1300 | 0.2 0.65
45 13000 | 1400 0.07 0.22 (11000 | 1300 0.08 0.24 | 11000 | 1300 | 0.18 0.58
52 13000 | 1300 0.06 0.2 11000 | 1100 0.07 0.22 | 11000 | 1100 | 0.17 0.54
64 10000| 900 | 0.06 | 0.18 | 9000 | 900 | 0.06 | 0.19 | 9000 | 900 | 0.14 | 0.46
25 16000 | 2400 0.16 0.51 (13000 | 1900 0.15 0.48 [13000 | 1900 | 0.3 0.96
30 34 14000 | 2100 | 0.13 | 0.4 |11000 | 1600 | 0.12 | 0.37 | 11000 | 1600 | 0.23 | 0.74
40 14000 | 1700 0.12 0.37 (11000 | 1400 0.11 0.34 | 11000 | 1400 | 0.21 0.67
54 12000 | 1400 0.1 0.3 10000 | 1200 0.09 0.27 {10000 | 1200 | 0.17 0.54

el
Depth of cut e
A
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MS plus End Mill Series

MP3XB

Ball nose, 3 flute, Taper neck

Recommended Cutting Conditions (mm)
Carbon steel, Alloy steel (180—280HB) | Hardened steel (45—55HRC) Copper, Copper alloys
Alloy tool steel (<350HB)
Work material Pre-hardened steel (35— 45HRC)
n vf n vf n vf
RE BHTA2 LB2 (min-*) | (mm/min) ek ac (min-*) | (mm/min) &Y e (min-*) | (mm/min) ap e

30 14000 | 2100 | 0.23 | 0.74 | 11000 | 1800 | 0.22 | 0.7 11000 | 1800 | 0.44 | 1.41
0.5° 40 12000 | 1800 | 0.19 | 0.61 (10000 | 1600 | 0.18 | 0.58 |10000 | 1600 | 0.36 | 1.15
60 9000 | 1300 | 0.06 | 0.19 | 8500 | 1400 | 0.07 | 0.21 | 8500 | 1400 | 0.16 | 0.5

20 15000 | 2700 | 0.31 | 0.99 | 12000 | 2200 | 0.3 0.96 |12000 | 2200 | 0.72 | 2.3

30 14000 | 2100 | 0.23 | 0.74 | 11000 | 1800 | 0.22 | 0.7 11000 | 1800 | 0.53 | 1.69
10 35 12000 | 1800 | 0.21 | 0.67 | 10000 | 1700 | 0.2 0.64 |10000 | 1700 | 0.48 | 1.54
R2.0 40 12000 | 1700 | 0.19 | 0.61 (10000 | 1600 | 0.18 | 0.58 |10000 | 1600 | 0.43 | 1.38
45 12000 | 1500 | 0.13 | 0.42 [10000 | 1600 | 0.12 | 0.38 |10000 | 1600 | 0.29 | 0.92
66 9000 | 1100 | 0.08 | 0.24 | 8500 | 1300 | 0.07 | 0.21 | 8500 | 1300 | 0.16 | 0.5

50 12000 | 2200 | 0.11 | 0.35 | 10000 | 1700 | 0.1 0.32 |10000 | 1700 | 0.24 | 0.77

1-5 84 8000 | 1400 | 0.04 | 0.13 | 6500 | 900 | 0.03 | 0.1 6500 | 900 | 0.07 | 0.23
30 30 14000 | 2500 | 0.23 | 0.74 | 11000 | 2000 | 0.22 | 0.7 |11000 | 2000 | 0.53 | 1.69
45 11000 | 1900 | 0.16 | 0.51 [ 9000 | 1600 | 0.15 | 0.48 | 9000 | 1600 | 0.36 | 1.15
38 10000 | 2200 | 0.28 | 0.9 8500 | 2000 | 0.27 | 0.86 | 8500 | 2000 | 0.65 | 2.07
1° 50 9000 | 1900 | 0.24 | 0.77 | 8000 | 1800 | 0.23 | 0.74 | 8000 | 1800 | 0.55 | 1.77
R2.5 65 8000 | 1600 | 0.16 | 0.51 | 6500 | 1400 | 0.15 | 0.48 [ 6500 | 1400 | 0.36 | 1.15
1.5° 66 8000 | 1600 | 0.16 | 0.51 | 6500 1500 | 0.15 | 0.48 [ 6500 | 1500 | 0.36 | 1.15
3° 36 10000 | 2700 | 0.31 | 0.99 | 8500 | 2300 | 0.3 0.96 | 8500 | 2300 | 0.72 | 2.3
40 8000 | 2200 | 0.28 | 0.9 7500 | 2100 | 0.27 | 0.86 | 7500 | 2100 | 0.65 | 2.07
1° 50 8000 | 2000 | 0.23 | 0.74 | 6500 | 1800 | 0.22 | 0.7 6500 | 1800 | 0.53 | 1.69

73 7000 | 1700 | 0.15 | 0.48 | 6500 | 1700 | 0.14 | 0.45 | 6500 | 1700 | 0.34 | 1.07
920 6500 | 1500 | 0.09 | 0.29 | 6000 | 1300 | 0.08 | 0.26 | 6000 | 1300 | 0.19 | 0.61
1.5° 53 7000 | 2100 | 0.22 | 0.7 6500 | 1900 | 0.21 | 0.67 [ 6500 | 1900 | 0.5 1.61
3° 32 9000 | 2400 | 0.35 | 1.12 | 8000 | 2200 | 0.34 | 1.09 | 8000 | 2200 | 0.82 | 2.61
50 6000 | 2200 | 0.41 | 1.31 | 5500 | 2000 | 0.4 1.28 | 5500 | 2000 | 0.96 | 3.07
65 6000 | 2000 | 0.36 | 1.15 | 5200 | 1700 | 0.35 | 1.12 | 5200 | 1700 | 0.84 | 2.69
76 6000 | 1800 | 0.29 | 0.93 | 5000 1500 | 0.28 | 0.9 5000 | 1500 | 0.67 | 2.15
R4.0 920 5000 | 1400 | 0.19 | 0.61 | 4700 | 1200 | 0.18 | 0.58 | 4700 | 1200 | 0.43 | 1.38
40 6000 | 2300 | 0.46 | 1.47 | 5800 | 2200 | 0.45 | 1.44 | 5800 | 2200 | 1.08 | 3.46

R3.0

1o

15 56 6000 | 2200 | 0.38 | 1.22 [ 5500 | 2000 | 0.37 | 1.18 | 5500 2000 | 0.9 2.84

3° 35 7000 | 2700 | 0.49 | 1.57 | 6000 | 2400 | 0.48 | 1.54 | 6000 | 2400 | 1.15 | 3.69

60 5500 | 2600 | 0.51 1.63 | 4500 | 2300 | 0.5 1.6 4500 | 2300 | 1.2 3.84

1° 70 5500 | 2600 | 0.46 | 1.47 | 4500 | 2200 | 0.45 | 1.44 | 4500 | 2200 | 1.08 | 3.46

R5.0 100 5000 | 2400 | 0.36 | 1.15 [ 4000 | 1900 | 0.35 | 1.12 | 4000 | 1900 | 0.84 | 2.69
1.5° 50 5000 | 2400 | 0.56 | 1.79 | 4600 | 2400 | 0.55 | 1.76 | 4600 | 2400 | 1.32 | 4.22

68 5000 | 2400 | 049 | 1.57 | 4600 | 2300 | 0.48 | 1.54 | 4600 | 2300 | 1.15 | 3.69

3° 46 5000 | 2400 | 0.69 | 2.21 | 4800 | 2500 | 0.68 | 2.18 | 4800 | 2500 | 1.63 | 5.22

10 70 4500 | 2600 | 0.81 | 2.59 | 4000 | 2100 | 0.8 2.56 | 4000 | 2100 | 1.92 | 6.14

R6.0 100 4000 | 2200 | 0.61 1.95 | 3500 | 1800 | 0.6 1.92 | 3500 | 1800 | 1.44 | 4.61
1.5° 80 5000 | 2300 | 0.71 2.27 | 4000 | 2000 | 0.7 2.24 | 4000 | 2000 | 1.68 | 5.38

3° 69 5000 | 2700 | 0.81 | 2.59 | 4000 | 2200 | 0.8 2.56 | 4000 | 2200 | 1.92 | 6.14

2.
Depth of cut

ap

1) If the depth of cut is shallow, the revolution and feed rate can be increased.
2) If the rigidity of the machine or the work materials installation is very low, or chattering and noise are generated, reduce the revolution and
feed rate proportionately.



