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NEW SIZES

PHX End Mill Series

PHX-LN-DBT
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PHX-LN-CRE 
4-flute long neck small ball nose end mill - Provides excellent surface finish under high feed rate condition  .  .  .  .  .  .  .  .  .  .  .  . PAGE 8 
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PHX-LN-DBT
Machining without

interference PHX-LN-DBT
Machining without

interference

Peripheral cutting edge 
with back taper

Peripheral cutting edge 
without back taper

Peripheral cutting edge 
with back taper

Peripheral cutting edge 
without back taper

Key features PHX-LN-DBT

Time required for roughing can be greatly reduced 
with the PHX long neck ball nose end mill!

1
     Short length of cut  

Highly rigid 0.75D short length  
of cut geometry enables low  
resistance vertical wall milling.

2
     Improved accuracy in 
vertical wall milling  
Without back taper, the  
PHX-LN-DBT’s peripheral cutting 
edge is able to achieve flat milling  
to improve accuracy.

3
       Slim neck shape 

Performs particularly well  
in five-axis milling with 
neck length limitation.
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Conventional

PHX

Roughing Semi-roughing Semi-�nishing Finishing

Roughing Finishing Machining time reduced by 48%!

Example in five-axis machining

Process Milling Process Tool  Length (min-1)
Speed

(mm/min)
Feed

(mm)
ap

(mm) 
pf

(mm) 
Remnants

(m)
Milling 
Length

Milling 
Time

1 Contour roughing PHX-DFR 10×R2 25.0 3,800 2,100 0.50 2.50 0.1 15.4 0:07:16

2 Side finish milling 25.0 3,800 600 - 2.40 0 376.0 0:00:50

3 Contour roughing 25.0 2,400 2,100 0.50 2.50 0.05 20.1 0:08:37

4 Fixed inclined-axis surface milling 25.0 3,800 1,000 - 0.20 0 8.9 0:10:42

5 Contour surface roughing PHX-LN-DBT R2×20 23.0 7,600 1,550 0.25 1.00 0.01 17.5 0:13:46

6 Contour surface finish milling 23.0 5,500 1,350 0.12 0.10 0 16.2 0:10:40

7 Contour surface roughing PHX-LN-DBT R1.5×12 14.0 12,000 1,700 0.30 0.70 0.05 14.0 0:09:26

8 Contour surface finish milling 14.0 11,000 2,050 0.09 0.10 0 9.5 0:04:31

9 Circumferential surface finish milling 14.0 11,000 2,050 - 0.08 0 5.4 0:02:49

10 Surface milling (rounded corners)  14.0 11,000 2,050 - 0.08 0 5.4 0:03:12

11 Milling of remaining areas PHX-LN-DBT R0.75×6 13.0 16,000 960 0.04 0.04 0 18.4 0:24:54

12 Contour surface roughing PHX-LN-DBT R0.5×4 12.0 18,000 1,000 0.05 0.16 0 9.0 0:09:45

13 Contour surface finish milling 12.0 18,000 900 - 0.03 0 339.0 0:00:29

Tool operation time 1:46:57

Work size 50×50×50mm

Work Material NAK80 40HRC

Machine Five-axis Machining Center

Main Spindle HSK A63

Coolant Air Blow

Maximum RPM 18,000 min-1

Holder   Shrink Fit
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Conventional

PHX

Roughing Semi-roughing &
semi-�nishing

Semi-roughing &
semi-�nishing

Semi-�nishing Finishing

Ro
ug

hi
ng

Finishing Machining time reduced by 53%!

Machining data

Process Milling Process Tool  Length (min-1)
Speed

(mm/min)
Feed

(mm)
ap

(mm) 
pf

(mm) 
Remnants

(m)
Milling 
Length

Milling 
Time

1 3D Arbitrary Stock Roughing PHX-LN-DBT R3×20 22 8,000 4,500 0.50 1.5 0.1 10.1 0:06:27

2 Arbitrary Stock Roughing PHX-LN-DBT R1×12 20 12,000 1,200 0.15 0.8 0.05 28.3

0:43:19

31 3D Complate Machining 20 12,000 1,200 - 0.4 0.05 782.0

4   3D Z-Level Finishing 20 12,000 2,000 0.12 - 0 33.4

0:31:315 3D Plofile Finishing 20 12,000 2,000 - 0.12 0 4.4

6 3D Rest Machining 20 12,000 2,000 0.12 0.12 0 2.5

7 3D Z-Level Finishing PHX-LN-DBT R0.5×6 15 12,000 600 0.06 - 0 8.3

0:36:588 3D Z-Level Finishing 15 12,000 800 0.06 - 0 6.7

9 3D Plofile Finishing 15 12,000 800 - 0.06 0 433.0

Work size 50×50×50mm

Work Material NAK80 40HRC

Machine Five-axis Machining Center

Main Spindle HSK A63

Coolant Air Blow

Maximum RPM 18,000 min-1

Holder   Shrink Fit

Tool operation time 1:58:151 For flat surface milling
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NEW SIZES

NEW SIZES

NEW SIZES

NEW SIZES

NEW SIZES

NEW SIZES

■ PHX-LN-DBT 

Phoenix Long Neck Ball Nose End Mill
• Tool Material:  Micro Grain Carbide
• Surface Treatment: WX Super Coating
• Helix Angle: 45˚
• Tolerance of Ball Nose Radius: ± 0 .007mm
• Tolerance for Outer Diameter: ± 0 .007mm

Unit: mm

*1: Please see p. 9 for effective neck length (Le) based on the inclination angle (α) of workpiece.

EDP No, Z R×ℓ2 L2 L ℓ Ds  D1 θk
*1

Type
0,5° 1°

3194901

3

R 0,3 × 1 9,1

50 0,45 4 0,55

11,02 1,03 1,06

1

3194902 R 0,3 × 2 10,1 9,92 2,07 2,15

3194903 R 0,3 × 3 11,1 9,01 3,12 3,24

3194904 R 0,3 × 4 12,1 8,25 4,16 4,33

3194906 R 0,3 × 6 14,1 7,07 6,24 6,51

W1504436

3

R 0,4 × 1 8,8

50 0,6 4 0,75

11,09 1,03 1,06

1

W1504437 R 0,4 × 2 9,8 9,91 2,07 2,15

W1504438 R 0,4 × 3 10,8 8,95 3,11 3,24

W1504439 R 0,4 × 4 11,8 8,16 4,15 4,32

W1504440 R 0,4 × 6 13,8 6,94 6,24 6,51

3195004

3

R 0,5 × 4 11,2

50 0,75 4 0,95

8,06 4,15 4,31

1

3195006 R 0,5 × 6 13,2 6,8 6,24 6,49

3195008 R 0,5 × 8 15,2 5,87 8,32 8,67

3195010 R 0,5 × 10 17,2 5,17 10,41 10,85

3195012 R 0,5 × 12 19,2 4,62 12,49 13,03

3195014 R 0,5 × 14 21,2 4,17 14,58 15,21

3195016 R 0,5 × 16 23,2 3,8 16,66 17,39

3195106

3

R 0,75 × 6 12

50 1,13 4 1,45

6,38 6,22 6,47

1

3195108 R 0,75 × 8 14 5,42 8,31 8,65

3195110 R 0,75 × 10 16 4,71 10,4 10,83

3195112 R 0,75 × 12 18 4,17 12,48 13,01

3195116 R 0,75 × 16 22 3,38 16,65 17,36

3195206

3

R 1 × 6 11

50

1,5 4 1,95

5,85 6,21 6,45

1

3195208 R 1 × 8 13 4,87 8,3 8,63

3195210 R 1 × 10 15 4,16 10,39 10,81

3195212 R 1 × 12 17 3,64 12,47 12,98

3195214 R 1 × 14 19 3,23 14,56 15,16

3195216 R 1 × 16 21 2,9 16,64 17,34

3195218 R 1 × 18 23

60

2,64 18,73 19,52

3195220 R 1 × 20 25 2,41 20,81 21,7

3195222 R 1 × 22 27 2,23 22,9 23,88

3195312

3

R 1,5 × 12 14,5

60 2,25 4 2,85

2,22 12,45 12,94

1
3195316 R 1,5 × 16 18,5 1,7 16,62 17,3

3195320 R 1,5 × 20 22,5 1,37 20,79 21,66

3195325 R 1,5 × 25 27,5 1,11 26,01 27,1

3195416

3

R 2 × 16 -

60 3 4 3,85 - - - 23195420 R 2 × 20 -

3195425 R 2 × 25 -

3195520
3

R 3 × 20 -
70 4,5 6 5,85 - - - 2

3195530 R 3 × 30 -
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Pf

aa

Pf

ap

Milling of 
remaining 
materials

*1 .  The “Last Pitch” is the standard final contour pitch value calculated based on slotting and 
pocket milling paths including runout and overcut caused by lateral cutting forces .

1 .  The above cutting conditions based on overhang length are to be used as general guideline . 
Adjustments may be necessary depending on actual milling condition .

2 .  Overhang cutting conditions based on the effective length of the tool attached to the holder . 
3 .  Highly rigid machines and tool holders should be used .
4 .  Tool vibrations should be kept at a minimum level for maximum accuracy .
5 .  In the case of linear machining, do not use the Pf value, instead refer to the ap value .
6 .  More stable high-feed machining in the corners can be attained by setting an R insertion or 

deceleration on the CAM or machine side . 
7 .  When cutting load fluctuates (in the corners, etc .) or when high precision is required, be sure 

to control the rotational speed .
8 .  When cutting at greater than the recommended cutting angle, reduce the feed .
9 .  When the depth of cut is less than the specified amount as listed above, the feed rate can be 

increased up to 150% .
10 .  When the depth of cut is greater than the specified amount as listed above, the feed rate can 

be reduced by no more than 60% to ensure stable milling . In comparison to radius end mills, ball end mills machine less materials per pass. In order to 
improve the precision of the ribs, please separate the roughing and finishing procedures.

Recommended Milling Conditions

Work 
Material

~40HRC
High feed roughing of
free-cutting materials

Vibration control condition

40~60HRC
Semi-roughing in high toughness  

mold materials 

~60HRC
Machining conditions for slotting

~60HRC
Machining conditions for finishing

Hardened Steel • Prehardened Steel

SKT4 • SKD61 • NAK80 • HPM1 • DH** 
SCM • S40C~S60C • CoCrMo DH** • DAC** • ZHD** • SKD61 • SKD11 • Ti-6Al-4V(H) • CoCr • SKT4 • NAK80 • HPM** • SCM**

R ℓ2
Speed
(min-1)

Feed
(mm/min)

Depth of Cut (mm) Speed
(min-1)

Feed
(mm/min)

Depth of Cut (mm) Speed
(min-1)

Feed
(mm/min)

Depth of Cut (mm) Speed
(min-1)

Feed
(mm/min)

Depth of Cut (mm) Clearance 
(mm)

ap Pf ap Pf ap Last Pitch *1 ap Pf

R0.3

1

0.3°

18,000 1,200 0.06 0.14 18,000 1,000 0.05 0.1 18,000 300 0.05 0.05 18,000 700 0.018 0.018 0.03

2 18,000 1,000 0.05 0.12 18,000 850 0.04 0.1 18,000 255 0.04 0.05 18,000 700 0.018 0.018 0.03

3 18,000 850 0.04 0.12 18,000 700 0.03 0.08 18,000 210 0.03 0.04 18,000 700 0.018 0.018 0.025

4 18,000 700 0.03 0.1 18,000 600 0.025 0.08 18,000 180 0.025 0.04 18,000 700 0.018 0.018 0.02

6 18,000 500 0.02 0.09 16,000 400 0.02 0.06 16,000 120 0.02 0.03 16,000 620 0.018 0.018 0.01

R0.4

1

0.3°

18,000 1,050 0.05 0.16 18,000 850 0.05 0.15 18,000 250 0.05 0.05 18,000 700 0.024 0.024 0.03

2 18,000 1,050 0.05 0.16 18,000 850 0.05 0.15 18,000 250 0.05 0.05 18,000 700 0.024 0.024 0.03

3 18,000 900 0.04 0.16 18,000 700 0.04 0.15 18,000 200 0.04 0.05 18,000 700 0.024 0.024 0.03

4 18,000 750 0.03 0.14 18,000 600 0.03 0.14 18,000 180 0.03 0.04 18,000 700 0.024 0.024 0.02

6 18,000 700 0.02 0.14 18,000 400 0.02 0.14 18,000 120 0.02 0.04 18,000 700 0.024 0.024 0.02

R0.5

4

0.3°

18,000 1,200 0.08 0.2 18,000 1,100 0.07 0.16 18,000 330 0.07 0.07 18,000 900 0.03 0.03 0.05

6 18,000 1,000 0.05 0.16 18,000 900 0.05 0.16 18,000 270 0.05 0.07 18,000 900 0.03 0.03 0.05

8 16,000 800 0.04 0.16 16,000 700 0.04 0.16 16,000 210 0.04 0.05 16,000 720 0.03 0.03 0.03

10 12,000 650 0.04 0.16 10,000 550 0.03 0.15 10,000 160 0.03 0.05 12,000 540 0.03 0.03 0.03

12 8,000 420 0.03 0.15 8,000 420 0.03 0.15 - - - - 8,000 360 0.03 0.03 0.02

14 7,000 350 0.02 0.13 7,000 350 0.02 0.13 - - - - 7,000 320 0.03 0.03 0.02

16 6,000 260 0.01 0.1 6,000 260 0.01 0.1 - - - - 6,000 270 0.02 0.02 0.01

R0.75

6

0.3°

18,000 1,500 0.1 0.3 16,000 1,300 0.1 0.23 16,000 390 0.1 0.1 18,000 1,100 0.04 0.04 0.05

8 16,000 1,300 0.08 0.3 16,000 1,150 0.08 0.23 16,000 340 0.08 0.1 16,000 960 0.04 0.04 0.05

10 15,000 1,100 0.06 0.25 15,000 950 0.06 0.23 15,000 280 0.06 0.1 15,000 900 0.04 0.04 0.03

12 10,000 700 0.04 0.2 10,000 600 0.03 0.2 10,000 180 0.03 0.1 10,000 600 0.04 0.04 0.02

16 7,500 400 0.025 0.15 7,500 400 0.02 0.15 7,500 120 0.02 0.07 10,000 600 0.04 0.04 0.01

R1

6

0.3°

18,000 1,600 0.2 0.6 15,000 1,400 0.2 0.3 15,000 420 0.2 0.1 15,000 1,800 0.06 0.05 0.1

8 14,000 1,400 0.18 0.5 14,000 1,200 0.15 0.3 14,000 360 0.15 0.1 12,000 1,500 0.06 0.05 0.07

10 12,000 1,250 0.16 0.4 12,000 1,100 0.12 0.3 12,000 330 0.12 0.1 12,000 1,500 0.06 0.05 0.07

12 10,000 1,050 0.14 0.4 10,000 900 0.1 0.3 10,000 300 0.1 0.1 10,000 1,200 0.06 0.05 0.07

14 8,000 850 0.12 0.35 8,000 700 0.08 0.3 8,000 240 0.08 0.1 8,000 1,000 0.06 0.05 0.05

16 7,500 780 0.12 0.4 7,500 650 0.07 0.25 7,500 260 0.07 0.07 7,500 950 0.06 0.05 0.03

18 6,800 700 0.1 0.4 6,800 630 0.06 0.2 6,800 250 0.06 0.07 6,800 700 0.06 0.05 0.03

20 6,200 650 0.1 0.4 6,200 600 0.05 0.2 6,200 240 0.05 0.05 6,200 600 0.06 0.05 0.02

22 6,000 600 0.08 0.3 6,000 450 0.05 0.15 6,000 180 0.05 0.05 6,000 550 0.06 0.05 0.02

R1.5

12

0.3°

12,000 1,700 0.3 0.7 8,000 1,200 0.25 0.5 8,000 480 0.25 0.15 11,000 2,050 0.09 0.08 0.1

16 10,000 1,550 0.25 0.7 8,000 1,200 0.2 0.5 8,000 480 0.2 0.15 10,000 1,900 0.09 0.08 0.07

20 7,500 1,150 0.2 0.6 7,200 1,100 0.2 0.5 7,200 440 0.2 0.15 7,500 1,400 0.09 0.08 0.07

25 4,800 750 0.18 0.6 4,600 700 0.18 0.5 4,600 280 0.18 0.15 4,800 900 0.09 0.08 0.05

R2

16

0.5°

9,300 1,900 0.27 1 6,000 1,200 0.27 0.8 6,000 480 0.27 0.2 9,000 2,250 0.12 0.1 0.1

20 7,600 1,550 0.25 1 6,000 1,150 0.25 0.8 6,000 450 0.25 0.2 8,200 2,050 0.12 0.1 0.1

25 6,100 1,250 0.23 0.8 5,500 1,100 0.23 0.6 5,500 420 0.23 0.2 5,500 1,350 0.12 0.1 0.07

R3
20

0.5°
8,000 3,000 0.43 1.5 4,000 1,200 0.3 1 4,000 480 0.3 0.2 8,000 1,800 0.18 0.16 0.1

30 5,100 1,500 0.34 1.2 4,000 1,150 0.3 1 4,000 480 0.3 0.2 5,100 1,150 0.18 0.16 0.07
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PHX-LN-CRE conventional photo of end edge

1 1 3

2

A map for effective machining 

PHX-LN-CRE
Graphite electrode + discharge machining

An ideal area for direct milling
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   This graph is the image graph of 1.5mm wide 40mm long �ute dimension.

Key features PHX-LN-CRE

1
     The corner radius shape provides both cutting force 
and cutting edge rigidity.

2
     Radial and end edge configurations suppress the 
generation of chattering vibration.

3
       Special edge lines prevent biting.

4
       An ideal chip pocket for superior chip evacuation.

4-flute Long Neck Small 
Bull Nose End Mill

1. Lenght of cut

2. Short flute lenght

3. Unequal spacing

8



PHX-LN-CRE

Competitor

Machining data

High precision machining on HPM38 (53HRC) with gear shape

Lib operation on plastic mold .
A special designed tool for slot milling on high hardness steel  
as STAVAX(52HRC)

•  A special tool for easy direct milling operations 

• A special cutting edge design enabled a stable operation 

• Capable even on shallow flute milling with ultra high speed

•  From semi-finish to finishing operation

•  Capable with high feed rate even at narrow area

Tool PHX-LN-CRE   φ1×R0.2 ×6

Work Material STAVAX  (52HRC)

Milling Method Lib Groove Operation

Cutting Speed 63m/min (20,000min-1)

Feed 840mm/min (0.0105mm/t)

Depth of Cut ap=0.02mm

Coolant   Air Blow

Machine Vertical Machining Center

Milling Length 120m

Tool PHX-LN-CRE  φ2×R0.5×10

Work Material HPM38  (53HRC)

Milling Method Countour Line Operation

Cutting Speed 113m/min (18,000min-1)

Feed 2,500mm/min (0.035mm/t)

Depth of Cut ap=0.1mm ae=0.8mm

Coolant Air Blow

Machine Vertical Machining Center 

Milling Length 80m
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PHX-LN-CRE

Dc = φ0.8 Dc ≥ φ1
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Le α

1°
0.5°

■ PHX-LN-CRE

4-flute Long Neck Small Bull Nose End Mill
• Tool Material:  Micro Grain Carbide
• Surface Treatment: WX Super Coating
• Helix Angle: Dc = 0 .8 54 ,̊ Dc ≥ 1 30˚
• Tolerance of Radius: ± 0 .007mm
• Tolerance for Outer Diameter: 0~- 0 .0015mm
• Neck Length Tolerance: 0~0 .1mm

EDP No. Z Dc×r×ℓ2 L2 L ℓ Ds D1 θk
(Le)*1

0.5° 1°

31908003190800

44

 0.8 × R0.1 × 2 0.8 × R0.1 × 2 8.18.1

5050 0.320.32 44 0.720.72

11.4811.48 2.062.06 2.132.13

31908013190801  0.8 × R0.1 × 4 0.8 × R0.1 × 4 10.110.1 9.29.2 4.134.13 4.274.27

31908023190802  0.8 × R0.1 × 6 0.8 × R0.1 × 6 12.112.1 7.677.67 6.26.2 6.416.41

31908033190803  0.8 × R0.1 × 8 0.8 × R0.1 × 8 14.114.1 6.586.58 8.278.27 8.558.55

31910063191006

44

 1 × R0.1 × 4 1 × R0.1 × 4 9.79.7

5050 0.40.4 44 0.930.93

8.978.97 4.134.13 4.274.27

31910073191007  1 × R0.1 × 6 1 × R0.1 × 6 11.711.7 7.437.43 6.26.2 6.416.41

31910083191008  1 × R0.1 × 8 1 × R0.1 × 8 13.713.7 6.346.34 8.278.27 8.558.55

31910093191009  1 × R0.1 × 10 1 × R0.1 × 10 15.715.7 5.535.53 10.3310.33 10.6910.69

31910103191010  1 × R0.1 × 12 1 × R0.1 × 12 17.717.7 4.94.9 12.412.4 12.8312.83

31910113191011  1 × R0.2 × 4 1 × R0.2 × 4 9.79.7 9.059.05 4.134.13 4.264.26

31910123191012  1 × R0.2 × 6 1 × R0.2 × 6 11.711.7 7.497.49 6.26.2 6.46.4

31910133191013  1 × R0.2 × 8 1 × R0.2 × 8 13.713.7 6.386.38 8.268.26 8.548.54

31910143191014  1 × R0.2 × 10 1 × R0.2 × 10 15.715.7 5.565.56 10.3310.33 10.6810.68

31910153191015  1 × R0.2 × 12 1 × R0.2 × 12 17.717.7 4.934.93 12.412.4 12.8212.82

31910183191018  1 × R0.3 × 4 1 × R0.3 × 4 9.79.7 9.149.14 4.124.12 4.264.26

31910193191019  1 × R0.3 × 6 1 × R0.3 × 6 11.711.7 7.557.55 6.196.19 6.46.4

31915013191501

44

 1.5 × R0.1 × 4 1.5 × R0.1 × 4 8.88.8

5050 0.60.6 44 1.411.41

8.38.3 4.134.13 4.274.27

31915033191503  1.5 × R0.1 × 8 1.5 × R0.1 × 8 12.812.8 5.685.68 8.278.27 8.558.55

31915053191505  1.5 × R0.1 × 12 1.5 × R0.1 × 12 16.816.8 4.314.31 12.412.4 12.8312.83

31915063191506  1.5 × R0.2 × 4 1.5 × R0.2 × 4 8.88.8 8.398.39 4.134.13 4.264.26

31915073191507  1.5 × R0.2 × 6 1.5 × R0.2 × 6 10.810.8 6.86.8 6.26.2 6.46.4

31915083191508  1.5 × R0.2 × 8 1.5 × R0.2 × 8 12.812.8 5.725.72 8.268.26 8.548.54

31920013192001

44

 2 × R0.1 × 8 2 × R0.1 × 8 12.112.1

5050 0.80.8 44 1.891.89

4.914.91 8.278.27 8.558.55

31920023192002  2 × R0.1 × 10 2 × R0.1 × 10 14.114.1 4.194.19 10.3310.33 10.6910.69

31920033192003  2 × R0.1 × 12 2 × R0.1 × 12 16.116.1 3.663.66 12.412.4 12.8312.83

31920043192004  2 × R0.1 × 16 2 × R0.1 × 16 20.120.1 2.922.92 16.5416.54 17.1117.11

31920133192013  2 × R0.3 × 8 2 × R0.3 × 8 12.112.1 4.994.99 8.268.26 8.548.54

31920153192015  2 × R0.3 × 12 2 × R0.3 × 12 16.116.1 3.713.71 12.3912.39 12.8212.82

31920193192019  2 × R0.5 × 6 2 × R0.5 × 6 10.110.1 6.166.16 6.196.19 6.386.38

31920203192020  2 × R0.5 × 8 2 × R0.5 × 8 12.112.1 5.085.08 8.258.25 8.528.52

31920213192021  2 × R0.5 × 10 2 × R0.5 × 10 14.114.1 4.324.32 10.3210.32 10.6610.66

31920223192022  2 × R0.5 × 12 2 × R0.5 × 12 16.116.1 3.753.75 12.3912.39 12.812.8

31930083193008 44  3 × R0.3 × 12 3 × R0.3 × 12 14.214.2 5050 1.21.2 44 2.852.85 2.112.11 12.3912.39 12.8212.82

*1: Please see p. 9 for effective neck length (Le) based on the inclination angle (α) of workpiece.

Unit: mm

No numerical value means no interference with the workpiece. 
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Recommended Milling Conditions

Work Material

Lib Groove Milling
Contour Line Finish Milling

Slotting Contour Offset

CENA1  STAVAX  HPM38  SKD61
42~55HRC

Dc r ℓ2
Speed
(min-1)

Feed
(mm/min)

Depth of Cut Speed
(min-1)

Feed
(mm/min)

Depth of Cut Speed
(min-1)

Feed
(mm/min)

Depth of Cut

ap ae ap ae ae

0.8 0.1

2 18,000 720 0.02 0.2 18,000 930 0.02 0.2 18,000 1,150 0.015

4 18,000 720 0.02 0.2 18,000 930 0.02 0.2 18,000 1,150 0.015

6 18,000 720 0.02 0.2 18,000 930 0.02 0.2 18,000 1,150 0.015

8 15,000 540 0.013 0.2 15,000 630 0.013 0.2 16,000 700 0.013

1 0.1

4 18,000 830 0.03 0.23 18,000 880 0.03 0.23 18,000 1,440 0.015

6 18,000 830 0.024 0.23 18,000 880 0.024 0.23 18,000 1,440 0.015

8 15,000 750 0.013 0.23 15,000 800 0.013 0.23 15,000 1,200 0.015

10 12,000 300 0.007 0.2 12,000 400 0.007 0.2 12,000 960 0.015

12 10,500 220 0.006 0.18 10,500 288 0.006 0.18 10,500 840 0.015

1 0.2

4 18,000 830 0.03 0.23 18,000 880 0.03 0.23 18,000 1,440 0.018

6 18,000 830 0.024 0.23 18,000 880 0.024 0.23 18,000 1,440 0.018

8 15,000 750 0.013 0.23 15,000 800 0.013 0.23 15,000 1,200 0.018

10 12,000 300 0.007 0.2 12,000 400 0.007 0.2 12,000 960 0.018

12 10,500 220 0.006 0.18 10,500 290 0.006 0.18 10,500 840 0.018

1 0.3
4 18,000 830 0.03 0.23 18,000 1,000 0.03 0.23 18,000 1,440 0.022

6 18,000 830 0.024 0.23 18,000 890 0.024 0.23 18,000 1,440 0.022

1.5 0.1

4 16,000 1,230 0.03 0.34 16,000 1,300 0.03 0.34 18,000 1,620 0.015

8 16,000 1,230 0.026 0.34 16,000 1,300 0.026 0.34 18,000 1,620 0.015

12 10,000 480 0.013 0.3 10,000 750 0.013 0.3 10,000 900 0.015

1.5 0.2

4 16,000 1,230 0.03 0.34 16,000 1,300 0.03 0.34 18,000 1,620 0.018

6 16,000 1,230 0.029 0.34 16,000 1,300 0.029 0.34 18,000 1,620 0.018

8 16,000 1,230 0.026 0.34 16,000 1,300 0.026 0.34 18,000 1,620 0.018

2 0.1

8 12,000 1,300 0.03 0.46 12,000 1,760 0.03 0.46 18,000 1,620 0.015

10 12,000 1,200 0.03 0.46 12,000 1,620 0.03 0.46 15,000 1,350 0.015

12 12,000 1,150 0.024 0.46 12,000 1,320 0.024 0.46 13,000 1,170 0.015

16 7,600 780 0.012 0.46 7,600 750 0.012 0.46 7,000 630 0.015

2 0.3
8 12,000 1,300 0.05 0.46 12,000 1,620 0.05 0.46 18,000 1,620 0.022

12 12,000 1,150 0.04 0.46 12,000 1,320 0.04 0.46 13,000 1,170 0.022

2 0.5

6 12,000 1,300 0.08 0.45 12,000 1,760 0.08 0.45 18,000 1,620 0.025

8 12,000 1,300 0.075 0.45 12,000 1,760 0.075 0.45 18,000 1,620 0.025

10 12,000 1,200 0.07 0.45 12,000 1,620 0.07 0.45 15,000 1,350 0.025

12 12,000 1,150 0.06 0.45 12,000 1,320 0.06 0.45 13,000 1,170 0.025

3 0.3 12 8,000 1,200 0.046 0.7 8,000 1,400 0.046 0.7 13,000 1,170 0.022

 1 . Adjust the speed, feed, and depth of cut in according to the operating conditions, including 
the machining shape, machine and, holder rigidity, and workholding force .

 2 . If the speed and feed rates cannot be increased due to equipment capability, operate by 
reducing the speed and feed rates at the same ratio .

 3 . High cutting speeds and feed rates can cause wear and/or reduce machining precision . 
Therefore, please reduce the feed as needed .

 4 . Chattering may occur depending on the shape of the part, which can damages . Reduce the 
speed and feed rate at the same ratio to avoid chattering .

 5 . For precise, detailed machining, use a dedicated machine that operates less chattering .
 6 . Keep the runout at the tip of the end mill below 0 .005mm . 
 7 . To perform finish machining with a high level of efficiency, keep the speed and feed rates 

below 2 times .
 8 . To finish a flat surface, vemain speed range in a minimal amount of equipment vibration and 

feed rate not causing the equipment to wobble .
 9 . To finish machining a curved surface using the corner radius of the tool, operate by changing 

the machining pitch .
10 . Set the inclined cut angle between approximately 0 .3˚ to 0 .5  ̊.
11 . When the depth of cut is less than the specified amount as listed above, the feed rate can be 

increased up to 150% .
12 . When the depth of cut is greater than the specified amount as listed above, the feed rate can 

be reduced by no more than 60% to ensure stable milling .
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