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MUGEN COATING PREMIUM Plus
2-Flute Ball End Mill for Hardened Steel and High Accuracy Machining
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Suitable for machining hardened steels up to 70HRC, such as press dies and forging dies
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Suitable for machining hardened steels up to 70HRC, such as press dies and forging dies
Recommended cutting conditions cover roughing to finishing to ensure stable machining
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MUGEN COATING PREMIUM Plus
2-Flute Ball End Mill for Hardened Steel and High Accuracy Machining
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Release in Mar, 2026.
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Total 15 sizes
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Optimized for machining hardened steels up to 60 to 70HRC
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MUGEN COATING PREMIUM Plus with high oxidation resistance and abrasion resistance is suitable for
machining above 60HRC.
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As a phenomenon when machining hardened steel of 60 to 70 HRC, the cutting load during processing is extremely high because
hardness and toughness of work material are high. Therefore, the "shearing action" at tool edge cause that...
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Tools to wear easily causing frict
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Tools tends to wear to reduced hardness of material on coating e o> orce
oxidizes of cutting heat

B (EZEH] IMREVETENRIBLOIRDET

BARMER

Shearing action
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Tool is easily damaged if impact force is large 2 Hardened steel
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Hardened Steels
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Lineup of MUGEN COATING PREMIUM Plus End Mill series
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9 models. Lineup of 497 sizes is available for a variety of machining shapes
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High rigidity tool design suppresses deflection and realizes long tool life on machining 70HRC hardened steel

RO.05 ~ R3

£ 15 94X

Total 15 sizes
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Suitable for machining hardened steels up to 70HRC, such as press dies and forging dies
Recommended cutting conditions cover roughing to finishing to ensure stable machining
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Total 8 sizes
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3-flute high rigidity ball design conforms features of 5-axis machine to reduce total manufacturing cost
with high precision and high efficiency machining

Total 31 sizes
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High precision and long tool life even for hardened steel up to 70HRC
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High-efficiency high-precision die machining with improved cutting edge rigidity and chip evacuation

ST [ O FWISS T Corner Radius / Long Neck Corner Radius

. EEE
¢1 x R0O.1 2 15 (X ; 3
MHDSH445R B US4 XR0OS Toulove ﬁ F;%
\ EiHE
®5 x R0O.2 2 14 (X &
MHDSHeASR — MEEE——————= 05702 219X gy &

TUZABPIRERRE70HRC F TOREEMINTIC SRIMRZRNFEETEBRUNAOIRAT, /A ZMBEOZHIMN T (CRE
Suitable for machining hardened steels up to 70HRC, such as press dies and forging dies
Adopt multi-flute design with high rigidity and strong helix angle to realize machining on tough materials, such as high speed steel
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Total 269 sizes
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Specialized cutting edge and high precision corner R enhance finishing accuracy on hardened steels
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MUGEN COATING PREMIUM Plus 2-Flute Ball End Mill for Hardened Steel and High Accuracy Machining Total 15 sizes
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Suitable for machining hardened steels up to 70HRC, such as press dies and forging dies
Recommended cutting conditions cover roughing to finishing to ensure stable machining
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% R accuracy is based on a half value of actual diameter
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Standard type ball end mill for machining on hardened steel.

MUGEN COATING PREMIUM Plus provides optimal performance for high precision 3D machining of hardened steels up to 70HRC.
Shank diameter tolerance, high accuracy type, is - 0.001mm ~ - 0.003mm.

#HIA Work Material
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Hardened Steel
60~70HRC
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Code No. Radius Length of Cut Dia. Neck Taper Angle| Shank Dia. Overall Length Retail Price
¢ 08-00502-00005 R0.05 0.1 0.1 12° 4 45 9,700
¢ 08-00502-00007 R0.075 0.15 0.15 12° 4 45 9,700
¢ 08-00502-00010 R0.1 0.2 0.2 12° 4 45 8,000
¢ 08-00502-00015 R0.15 0.3 0.3 12° 4 45 7,800
¢ 08-00502-00020 R0.2 0.6 0.4 12° 4 45 5,800
¢ 08-00502-00025 R0.25 0.8 0.5 12° 4 45 5,800
+ 08-00502-00030 R0.3 0.9 0.6 12° 4 45 5,600
+ 08-00502-00040 R0.4 1.2 0.8 12° 4 45 5,200
+ 08-00502-00050 RO.5 1.5 1 12° 4 45 4,600
¢ 08-00502-00075 R0.75 2.3 1.5 12° 4 45 5,200
+ 08-00502-00100 R1 3 2 12° 4 45 4,600
¢ 08-00502-00150 R1.5 5 3 12° 6 60 7,400
¢ 08-00502-00200 R2 6 4 12° 6 60 7,400
+ 08-00502-00250 R2.5 8 5 12° 6 60 8,000
¢ 08-00502-00300 R3 10 6 - 6 60 8,000
Vv souorsen mleme sz R e
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SKD11-SKH51(~62HRC)

52D Roughing EWD5XL  Stock removal (Inner Corner)
RHAZ EERE | 0w ThAsE AU | UOCHR | mmy | owome | gaam | AU
Radius Spindle Speed Feed Depth of Cut allowance removal rate Spindle Speed Feed Depth of Cut allowance
dpmm
min™ mm/min ap mm Qe mm mm mm®/min min” mm/min FhlE mm
de mm

R0.05 40,000 100 0.003 0.005 0.005 0.002 40,000 90 0.003 0.005
R0.075 40,000 150 0.003 0.005 0.006 0.002 40,000 130 0.003 0.006
RO.1 40,000 320 0.01 0.01 0.009 0.032 40,000 280 0.009 0.009
R0.15 40,000 360 0.01 0.02 0.012 0.072 40,000 320 0.009 0.012
R0.2 40,000 820 0.02 0.05 0.015 0.82 40,000 730 0.018 0.015
R0.25 40,000 1,000 0.025 0.05 0.019 1.3 40,000 900 0.023 0.019
R0.3 40,000 1,200 0.03 0.06 0.022 2.2 40,000 1,080 0.027 0.022
R0.4 40,000 1,800 0.07 0.1 0.027 13 40,000 1,620 0.063 0.027
R0.5 30,000 2,000 0.1 0.2 0.036 40 30,000 1,800 0.09 0.036
R0.75 30,000 2,500 0.1 0.3 0.048 75 30,000 2,250 0.09 0.048
R1 25,000 2,500 0.2 0.5 0.06 250 25,000 2,250 0.18 0.06
R1.5 18,000 2,500 0.2 0.6 0.065 300 18,000 2,250 0.18 0.065
R2 16,000 2,500 0.2 0.8 0.065 400 16,000 2,250 0.18 0.065
R2.5 12,000 2,500 0.2 1.2 0.065 600 12,000 2,250 0.18 0.065
R3 8,000 2,500 0.3 1.2 0.065 900 8,000 2,250 0.27 0.065

HHIRA Hardene(gﬁsﬁz%/ﬁﬂg;é\é{)éed Steels

Work Material

SKD11-SKH51 (~62HRC)
FR{t_E(F Semi-Finishing f£ £ Finishing
RUAZ Bl SO K E AU Bl O AR U
Radius Spindle Speed Feed Depth of Cut allowance Spindle Speed Feed Depth of Cut allowance
dpmm dpmm
min” mm/min Fhi mm min” mm/min i mm
Aemm Aemm
R0.05 40,000 270 0.003 0.002 40,000 160 0.002 0
R0.075 40,000 390 0.005 0.003 40,000 270 0.003 0
RO.1 40,000 450 0.006 0.004 40,000 320 0.004 0
R0.15 40,000 610 0.008 0.005 40,000 480 0.006 0
R0.2 40,000 780 0.01 0.006 40,000 560 0.007 0
R0.25 40,000 1,010 0.013 0.008 40,000 710 0.009 0
R0.3 40,000 1,170 0.015 0.009 40,000 780 0.01 0
R0.4 40,000 1,430 0.018 0.011 40,000 1,010 0.013 0
R0.5 30,000 1,410 0.024 0.015 30,000 1,000 0.017 0
R0.75 30,000 1,910 0.032 0.02 30,000 1,310 0.022 0
R1 25,000 2,000 0.04 0.025 25,000 1,410 0.028 0
R1.5 18,000 1,760 0.049 0.03 18,000 1,240 0.035 0
R2 16,000 1,810 0.057 0.03 16,000 1,280 0.04 0
R2.5 12,000 1,510 0.063 0.03 12,000 1,070 0.045 0
R3 8,000 1,100 0.069 0.03 8,000 780 0.049 0
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21 Depth of Cut: ap=Axial Depth of Cut / ae=Radial Depth of Cut.

22 Adjust milling condition according to machine rigidity and clamp condition of work material.

%3 In case of chattering etc., please adjust milling conditions if necessary.

%4 If the cutting load is high at corners, etc., set the milling conditions and tool path carefully to reduce the cutting load.

%5 In case high-efficient machining, increase spindle speed and feed rate at the same rate.

%6 If the maximum spindle speed of the machine tool is lower than the reference value, please reduce the spindle speed and feed rate in the same proportion.

Notes

27 Minimize a possible tool overhang length.
<8 We recommend using oil mist coolant.
<9 The stock allowance and depth of cut at semi-finishing and finishing for this tool are guideline, please adjust them according to the machining condition of the previous process and required accuracy.
210 The parameters for the Stock Removal (Inner Corner) process are reference values based on the condition after roughing, where a ball end mill approximately 1.5 times lager than the tool used
in this process was applied. Please adjust the depth of cut and feed rate according to the amount of remaining material from the previous roughing operation.
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Work Material SKH55-HAP40 (~66HRC)

5EEXD Roughing EWD5XL  Stock removal (Inner Corner)
RUAZ B | O ThAsE AU | OCHIR | mmy | owomm | gaam | AU
Radius Spindle Speed Feed Depth of Cut allowance removal rate Spindle Speed Feed Depth of Cut allowance
dpmm
min™ mm/min ap mm de mm mm mm?/min min” mm/min F3E mm
de mm
R0.05 40,000 60 0.002 0.005 0.004 0.001 40,000 50 0.002 0.004
R0.075 40,000 100 0.002 0.005 0.004 0.001 40,000 90 0.002 0.004
RO.1 40,000 240 0.003 0.005 0.006 0.004 40,000 210 0.003 0.006
R0.15 40,000 300 0.005 0.01 0.01 0.015 40,000 270 0.005 0.01
R0.2 40,000 480 0.01 0.02 0.012 0.096 40,000 430 0.009 0.012
R0.25 40,000 600 0.015 0.03 0.016 0.27 40,000 540 0.014 0.016
R0.3 30,000 720 0.02 0.05 0.019 0.72 30,000 640 0.018 0.019
R0.4 30,000 1,200 0.05 0.1 0.023 6 30,000 1,080 0.045 0.023
R0O.5 25,000 1,400 0.08 0.1 0.031 11 25,000 1,260 0.072 0.031
R0.75 25,000 2,000 0.1 0.2 0.041 40 25,000 1,800 0.09 0.041
R1 20,000 2,000 0.15 0.3 0.052 90 20,000 1,800 0.135 0.052
R1.5 14,000 2,000 0.2 0.5 0.062 200 14,000 1,800 0.18 0.062
R2 12,000 2,000 0.2 0.6 0.065 240 12,000 1,800 0.18 0.065
R2.5 9,200 2,000 0.2 0.7 0.065 280 9,200 1,800 0.18 0.065
R3 7,000 2,000 0.2 1 0.065 400 7,000 1,800 0.18 0.065
wiﬁﬂnm High S}p\;z\Steels
SKH55-HAP40(~66HRC)
FR{t_E(F Semi-Finishing f£ £ Finishing
REAZ Bl DR UBAKE AU Bl DR THAHE UL
Radius Spindle Speed Feed Depth of Cut allowance Spindle Speed Feed Depth of Cut allowance
dpmm dpmm
min” mm/min Fhi mm min” mm/min #hi mm
Aemm Aemm

R0.05 40,000 270 0.003 0.002 40,000 160 0.002 0
R0.075 40,000 390 0.005 0.002 40,000 270 0.003 0
RO.1 40,000 450 0.005 0.003 40,000 320 0.004 0
R0.15 40,000 610 0.008 0.005 40,000 480 0.006 0
R0.2 40,000 780 0.01 0.005 40,000 560 0.007 0
R0.25 40,000 1,010 0.013 0.007 40,000 710 0.009 0
R0.3 30,000 880 0.015 0.008 30,000 580 0.01 0
R0.4 30,000 1,070 0.018 0.01 30,000 750 0.013 0
R0.5 25,000 1,180 0.024 0.013 25,000 830 0.017 0
R0.75 25,000 1,590 0.032 0.017 25,000 1,090 0.022 0
R1 20,000 1,600 0.04 0.022 20,000 1,130 0.028 0
R1.5 14,000 1,370 0.049 0.027 14,000 960 0.035 0
R2 12,000 1,350 0.057 0.03 12,000 960 0.04 0
R2.5 9,200 1,160 0.063 0.03 9,200 820 0.045 0
R3 7,000 960 0.069 0.03 7,000 680 0.049 0
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SKH57-HAP72 (~70HRC)

52D Roughing EWD5XL  Stock removal (Inner Corner)
RUAZ EERE | 0w ThAsE AU | UOCHR | mmy | owome | gaam | AU
Radius Spindle Speed Feed Depth of Cut allowance removal rate Spindle Speed Feed Depth of Cut allowance
dpmm
min™ mm/min ap mm Qe mm mm mm®/min min” mm/min FhlE mm
de mm

R0.05 40,000 40 0.002 0.003 0.004 0.0002 40,000 30 0.002 0.004
R0.075 40,000 80 0.002 0.003 0.004 0.0005 40,000 70 0.002 0.004
RO.1 40,000 190 0.003 0.003 0.006 0.002 40,000 170 0.003 0.006
R0.15 40,000 240 0.005 0.005 0.009 0.006 40,000 210 0.005 0.009
R0.2 35,000 330 0.01 0.02 0.011 0.066 35,000 290 0.009 0.011
R0.25 30,000 360 0.015 0.02 0.014 0.108 30,000 320 0.014 0.014
RO0.3 25,000 540 0.02 0.05 0.016 0.54 25,000 480 0.018 0.016
R0.4 25,000 900 0.03 0.1 0.02 2.7 25,000 810 0.027 0.02
R0.5 20,000 1,000 0.05 0.1 0.027 5 20,000 900 0.045 0.027
R0.75 20,000 1,500 0.06 0.2 0.036 18 20,000 1,350 0.054 0.036
R1 16,000 1,500 0.1 0.3 0.045 45 16,000 1,350 0.09 0.045
R1.5 12,000 1,500 0.12 0.5 0.056 90 12,000 1,350 0.108 0.056
R2 9,500 1,500 0.15 0.6 0.063 135 9,500 1,350 0.135 0.063
R2.5 8,000 1,500 0.15 0.7 0.065 158 8,000 1,350 0.135 0.065
R3 5,500 1,500 0.15 1 0.065 225 5,500 1,350 0.135 0.065

5l High Spoed Sesls

Work Material

SKH57 -HAP72(~70HRC)
FR{t_E(F Semi-Finishing f£ £ Finishing
RUAZ Bl SO K E AU Bl O AR U
Radius Spindle Speed Feed Depth of Cut allowance Spindle Speed Feed Depth of Cut allowance
dpmm dpmm
min” mm/min Fhi mm min” mm/min i mm
Aemm Aemm
R0.05 40,000 270 0.003 0.002 40,000 160 0.002 0
R0.075 40,000 390 0.003 0.002 40,000 270 0.003 0
RO.1 40,000 450 0.003 0.003 40,000 320 0.003 0
R0.15 40,000 610 0.005 0.004 40,000 480 0.005 0
R0.2 35,000 680 0.01 0.005 35,000 490 0.007 0
R0.25 30,000 750 0.013 0.006 30,000 530 0.009 0
R0.3 25,000 730 0.015 0.007 25,000 480 0.01 0
R0.4 25,000 890 0.018 0.009 25,000 630 0.013 0
R0.5 20,000 940 0.024 0.012 20,000 660 0.017 0
R0.75 20,000 1,270 0.032 0.016 20,000 870 0.022 0
R1 16,000 1,280 0.04 0.02 16,000 900 0.028 0
R1.5 12,000 1,170 0.049 0.025 12,000 830 0.035 0
R2 9,500 1,070 0.057 0.028 9,500 760 0.04 0
R2.5 8,000 1,010 0.063 0.03 8,000 710 0.045 0
R3 5,500 760 0.069 0.03 5,500 530 0.049 0
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21 Depth of Cut: ap=Axial Depth of Cut / ae=Radial Depth of Cut.

22 Adjust milling condition according to machine rigidity and clamp condition of work material.

%3 In case of chattering etc., please adjust milling conditions if necessary.

%4 If the cutting load is high at corners, etc., set the milling conditions and tool path carefully to reduce the cutting load.

%5 In case high-efficient machining, increase spindle speed and feed rate at the same rate.

%6 If the maximum spindle speed of the machine tool is lower than the reference value, please reduce the spindle speed and feed rate in the same proportion.

Notes

27 Minimize a possible tool overhang length.
<8 We recommend using oil mist coolant.
<9 The stock allowance and depth of cut at semi-finishing and finishing for this tool are guideline, please adjust them according to the machining condition of the previous process and required accuracy.
210 The parameters for the Stock Removal (Inner Corner) process are reference values based on the condition after roughing, where a ball end mill approximately 1.5 times lager than the tool used
in this process was applied. Please adjust the depth of cut and feed rate according to the amount of remaining material from the previous roughing operation.
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1) When removing tools from cases, be careful of getting-out of tools and don't touch directly
the cutting edges.

2)Never touch the cutting edges directly with bare hand.

3) Use safety covers and eye protection, as tools may be broken.

4)Use holders, etc. that match the tools and nature of the processing operations.
The tool should be firmly attached to the holder to prevent shaking.

5) The work materials clamp firmly.

6)Make sure of dimensions of tools and work pieces before starting operation.

7)Itis necessary to adjust conditions according to the dimensions of work materials and the machine.

8) Select a cutting fluid appropriate to the particular usage. Using a non-water cutting
fluid could lead to fires due to sparks generated during processing or heat caused by
breakage. Ensure that you take proper fire-prevention measures.

9)If abnormal sound, etc. occurs during processing, stop the machine immediately.

10) Don’t modify tools.
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This print uses environmentally friendly inks.




