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Diamond coated end mills for graphite

DF end mill series 3




Diamond coated end mills for graphite

DF(Diamond Four : Fixed / Fast / Fine / First)
end mill series

-ystallized diamond coating

Diamond coating is affixed to substrate ensuring long tool life and
preventing peeling.

Raman spectroscopy
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Natural diamond
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Fixed crystallized diamond structure

Fast, long life diamond coating
Excellent wear resistance compared to competitors end mills! Fast
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End mill DFPSRBD0600R100N30 (26)

0024 || DFPSRB I» Work material | Graphite (ISO-63)
Revolution | 20000min-! (1235 SFM)

Feed rate | 2500mm/min (98 IPM)

0§~

0 328 656 984 _ :
Cutting length (feet) Cutting fluid | Dry
Cutting performance (DF2MB) | Area of photograph| ,
984
'E:é 787 Conventional ae .024"
8 501 ap .020"
§ ¢ End mill DF2MBRO0300A100
3 394 -
5 | DF2VIB | Work material | Copper
{:% 197 Revolution | 13000min-' (440 SFM)
« o 1T . Feed rate | 1300mm/min (51 IPM)
656 2625 | Minimum wear 008" Cutting fluid | Wet

Cutting length (feet) Water-soluble cutting fluid is recommended for

- milling copper alloys.




The seamless blend between corner radius and peripheral cutting edge ensures a good
surface finish.

DF2MB scamiess)

110°100° 90° 80° 4

Conventional

110°100° 90° 80° 70°

First choice for graphite machining
First DF2MB & DFPSRB

Ball nose, Medium cut length, 2 flute,
For graphite

R3%x100-R6x200mm
12 different sizes available

DF4JC

End mill, Semi long cut length, 4 flute,
For graphite

23—212mm
6 different sizes available

DF2XLB &

Ball nose, 2 flute, Long neck,
For graphite

R0.1%0.5-R3x12mm
52 different sizes available

DF3XB

Ball nose, 3 flute, Taper neck,
For graphite

R1%0.5°%30-R2x0.5°x100mm
9 different sizes available

DF4 XL

End mill, Long neck, 4 flute, For graphite
21%x6—-212x30mm
17 different sizes available

Corner radius end mill, Short cut length,

2-4 flute, High precision, For graphite
20.5%R0.1x4-g12xR0.5%40mm

41 different sizes available

[ (




DIAMOND COATED END MILLS

DF4IC

End mill, Semi long cut length, 4 flute, For graphite

3®C

®

Aluminum Alloy Copper Graphite SESE Mg(;r:iarﬁ;lgle
O ©) ©) O O
1 15° =
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APMX = 2
o £
APMX a
LF
'.‘ 3<DC<12
0
- 0.02
m DCON=6 | 8<DCON<10 | DCON=12
0 0 0
- 0.008 - 0.009 - 0.011
@ 4 flute end mill with original diamond coating for graphite machining.
Unit : mm
No.of| &
Order Number DC APMX LF DCON | . 9o [Type
utes 1)
DF4JCD0300 3 12 60 6 4 * 1
D0400 4 16 60 6 4 * 1
D0600 6 24 60 6 4 * 2
D0800 8 28 70 8 4 * 2
D1000 10 35 90 10 4 * 2
D1200 12 36 110 12 4 * 2
PRECOMMENDED CUTTING CONDITIONS
Graphite Copper, Copper alloys
Work material
. Table feed . Table feed
DC Revc?lujlon Depth of cut | Width of cut Revqllﬁlon Depth of cut | Width of cut
(mm) (min™) (mm/min) (IPM) (min™) (mm/min) (IPM)
(mm) (mm) (mm) (mm)
3 22000 2500 98.4 6 0.15 10600 280 11.0 6 0.15
4 18000 2900 114.2 8 0.2 8000 330 13.0 8 0.2
6 14000 3200 126.0 12 0.3 6400 380 15.0 12 0.3
8 10500 2900 114.2 16 0.4 4000 420 16.5 16 0.4
10 8700 2600 102.4 20 0.5 3200 460 18.1 20 0.5
12 7200 2200 86.6 24 0.6 2700 460 18.1 24 0.6
=—<0.05DC
Depth of cut <2DC

1) When high machining accuracy is needed, or work piece becomes chipped, we recommend lowering feed rate.
2) Use a milling machine dedicated for graphite.
3) If rigidity of machine or work materials installation is very low, or chattering and noise are generated, reduce revolution and feed rate

proportionately.

%  Inventory maintained in Japan.



DF4EXIL

End mill, Long neck, 4 flute, For graphite

D e

DC<3 DC=3

Aluminum Alloy Copper Graphite SIESIF; Mé:?;nne];téle
O ©) © O O
F _—112°
e e———— ST e
' | |aPmx 2
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g
s - | Type2
-JM £
= LF §
'“ 1=DC=12 8
0
- 0.02
m 4<DCON=<6 | 8<DCON<10 | DCON=12
0 0 0
- 0.008 - 0.009 - 0.011
® 4 flute long neck end mill with original diamond coating for graphite machining.
Unit : mm
No.of | «
Order Number DC APMX LU DN LF DCON Flutes (%5 Type
DF4XLD0100N060 1 1.5 6 0.94 50 4 4 * 1
D0100N080 1 1.5 8 0.94 50 4 4 * 1
D0100N100 1 1.5 10 0.94 50 4 4 * 1
D0150N100 1.5 2.3 10 1.44 60 4 4 * 1
D0150N160 1.5 2.3 16 1.44 60 4 4 * 1
D0200N100 2 3 10 1.9 60 4 4 * 1
D0200N160 2 3 16 1.9 60 4 4 * 1
D0200N200 2 3 20 1.9 60 4 4 * 1
D0300N160 3 45 16 29 70 4 4 * 1
D0300N200 3 45 20 29 70 4 4 * 1
DO0300N300 3 45 30 29 70 4 4 * 1
D0400N200 4 6 20 3.9 80 4 4 * 2
D0400N400 4 6 40 3.9 80 4 4 * 2
D0600N300 6 9 30 5.85 70 6 4 * 2
D080ON300 8 12 30 7.85 90 8 4 * 2
D1000N300 10 15 30 9.7 90 10 4 * 2
D1200N300 12 18 30 11.7 110 12 4 * 2




DIAMOND COATED END MILLS

DF4EXIL

End mill, Long neck, 4 flute, For graphite

PRECOMMENDED CUTTING CONDITIONS
M Shoulder milling

Graphite Copper, Copper alloys
Work material
Table feed Table feed
DC LU Revqltﬁion Depth of cut | Width of cut Revc?ltﬁion Depth of cut | Width of cut
(mm) (mm) (min™) (mm/min) (IPM) (mm) (mm) (min™) (mm/min) (IPM)
(mm) (mm)
6 30000 1300 51.2 1 0.05 30000 1300 51.2 1 0.05
1 8 25000 1000 39.4 1 0.05 25000 1000 39.4 1 0.05
10 22000 700 27.6 1 0.05 22000 700 27.6 1 0.05
1.5 10 25000 1200 47.2 2 0.075 21000 1000 394 1.5 0.075
16 18000 800 31.5 1.5 0.075 18000 800 31.5 1.5 0.075
10 22000 1500 59.1 2 0.1 16000 1100 43.3 2 0.1
2 16 19000 1100 43.3 2 0.1 16000 930 36.6 2 0.1
20 16000 800 31.5 2 0.1 16000 800 31.5 2 0.1
16 21000 1900 74.8 3 0.15 10600 960 37.8 3 0.15
3 20 18000 1500 59.1 8 0.15 10600 890 35.0 8 0.15
30 14000 1000 39.4 3 0.15 10600 760 29.9 3 0.15
a 20 18000 2400 94.5 4 0.4 8000 1100 43.3 4 0.4
40 13000 1500 59.1 4 0.4 8000 920 36.2 4 0.4
6 30 14000 3200 126.0 6 0.6 5300 1200 47.2 6 0.6
8 30 10500 2900 114.2 8 0.8 4000 1100 43.3 8 0.8
10 30 8700 2600 102.4 10 1.0 3200 960 37.8 10 1.0
12 30 7200 2200 86.6 12 1.2 2650 800 31.5 12 1.2
<0.05DC (DC < 4)
£0.1DC (#4<DC)
Depth of cut
<DC

1) When high machining accuracy is needed, or work piece becomes chipped, we recommend lowering feed rate.

2) Use a milling machine dedicated for graphite.

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




M Slotting

Graphite Copper, Copper alloys
Work material
Table feed Table feed
DC LU Revolution Depth of cut Revolution Depth of cut
(mm) | (mm) (min™) (mm/min) (IPM) (mm) (min”") (mm/min) (IPM) (mm)
6 30000 1000 39.4 0.1 30000 980 38.6 0.1
1 8 25000 700 27.6 0.08 25000 700 27.6 0.08
10 22000 500 19.7 0.06 22000 500 19.7 0.06
1.5 10 25000 1100 43.3 0.14 21000 750 29.5 0.14
16 18000 600 23.6 0.1 18000 600 23.6 0.1
10 22000 1200 47.2 0.2 16000 820 32.3 0.2
2 16 19000 800 31.5 0.16 16000 700 27.6 0.16
20 16000 600 23.6 0.12 16000 600 23.6 0.12
16 21000 1400 55.1 0.3 10600 720 28.3 0.3
3 20 18000 1100 43.3 0.25 10600 670 26.4 0.25
30 14000 700 27.6 0.2 10600 570 22.4 0.2
a 20 18000 1800 70.9 0.5 8000 820 32.3 0.5
40 13000 900 35.4 0.4 8000 690 27.2 0.4
6 30 14000 2300 90.6 1.2 5300 900 35.4 1.2
8 30 10500 2000 78.7 2.0 4000 820 32.3 2.0
10 30 8700 1900 74.8 3.0 3200 720 28.3 3.0
12 30 7200 1700 66.9 4.0 2650 600 23.6 4.0
DC
Depth of cut Mm}
i

1) When high machining accuracy is needed, or work piece becomes chipped, we recommend lowering feed rate.

2) Use a milling machine dedicated for graphite.

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




DIAMOND COATED END MILLS

DF2MB

Ball nose, Medium cut length, 2 flute, For graphite

D e T o

Aluminum Alloy Copper Graphite SEEE Mg‘;':'ﬁ'ﬁ;g"e
O ©) ©) O ©)

| £
g £ |2 Typel
APMX 'Q
PRFRAD
LF
z )
| a =
RS 'Z Type2
APMX 'Q
PRFRAD LU
LF
3<PRFRAD=<6
+0.01
m DCON=6 | 8<DCON<10 | DCON=12
0 0 0
- 0.008 - 0.009 - 0.011
@ 2 flute ball nose end mill with original diamond coating for graphite machining.
Unit : mm
No.off & | &
Order Number PRFRAD DC APMX LU DN LF DCON ge] S
Flutes| & =
@ DF2MBR0300 3 6 30 — — 100 6 2 * 1
R0300A100 3 6 30 50 5.85 100 6 2 * 2
R0300A150 3 6 30 50 5.85 150 6 2 * 2
&P RO300N100A150 3 6 30 100 5.85 150 6 2 * 2
R0400A110 4 8 40 60 7.85 110 8 2 * 2
R0400A150 4 8 40 60 7.85 150 8 2 * 2
R0500A120 5 10 50 70 9.7 120 10 2 * 2
R0500A180 ) 10 50 70 9.7 180 10 2 * 2
& RO500N140A180 5 10 50 140 9.7 180 10 2 * 2
R0600A130 6 12 55 75 11.7 130 12 2 * 2
R0600A200 6 12 55 75 1.7 200 12 2 * 2
=X R0600N150A200 6 12 55) 150 11.7 200 12 2 * 2

n % : Inventory maintained in Japan.



EMMENDED CUTTING CONDITIONS

Graphite Copper, Copper alloys
Work material
Table feed Table feed
PRFRAD LF Revolution Depth of cut | Width of cut | Revolution Depth of cut | Width of cut
(mm) (mm) (min) (mm/min) (IPM) (mm) (mm) (min) (mm/min) (IPM) (mm) (mm)
R3 100 16000 1900 74.8 0.6 1.5 16000 1500 59.1 0.6 1.5
150 12000 1200 47.2 0.4 1.2 12000 960 37.8 0.4 1.2
R4 110 12000 2000 78.7 0.8 2.0 12000 1600 63 0.8 2.0
150 9200 1400 55.1 0.6 1.6 9200 1100 43.3 0.6 1.6
R5 120 9500 2200 86.6 1.0 2.5 9500 1800 70.9 1.0 2.5
180 7300 1500 59.1 0.8 2.0 7300 1200 47.2 0.8 2.0
R6 130 8000 1800 70.9 1.2 3.0 8000 1400 55.1 1.2 3.0
200 6100 1200 47.2 1.0 2.5 6100 960 37.8 1.0 2.5
ae
Depth of cut 2 % % W: ap
/h

1) When high machining accuracy is needed, or work piece becomes chipped, we recommend lowering feed rate.

2) Use a milling machine dedicated for graphite.

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




DIAMOND COATED END MILLS

DF2xiLB

Ball nose, Medium cut length, 2 flute, Long neck, For graphite

D e T

Aluminum Alloy Copper Graphite SEEE Mg:?;ﬁiacgle
O © © O O
E //}BZ
gl - - Type1
PRFRAD) ypyx| " —I12 §
Effective length LF 8
for inclined angle g (=]
§9
5 &
g - - Type2
Inclined angle pPRFRAD|APMX §
DIPRFRAD<3 L LF 3
+0.01 =
m DCON=4,6
0
- 0.008
® 2 flute long neck ball nose end mill with original diamond coating for graphite machining.
Unit : mm
o Effective length
Order Number PRFRAD| DC |APMX| LU | DN | B2 | LF |pcon|®’| g[8 for inclined angle
Ftes| & | = .
30 1° 2° 3°
DF2XLBR0010N005 0.1 0.2 0.2 05| 0.18 | 11.5°| 50 4 2% |1 05| 05| 06| 0.7
R0015N020 0.15| 0.3 0.3 2 0.27 9.9°| 50 4 2% |1 21| 22| 24| 26
R0015N030 0.15| 0.3 0.3 3 0.27 9.1°| 50 4 2% |1 3.1 32| 36| 39
R0020N010 0.2 0.4 0.6 1 0.36 | 11.0° | 50 4 2% |1 1.0, 10| 1.1 1.2
R0020N020 0.2 0.4 0.6 2 0.36 | 10.0° | 50 4 2% |1 20| 21 23| 26
R0020N030 0.2 0.4 0.6 & 0.36 9.1°| 50 4 2% |1 31| 32| 35| 39
R0020N040 0.2 0.4 0.6 4 0.36 8.4°| 60 4 2% |1 41| 43| 47| 52
R0020N080 0.2 0.4 0.6 8 0.36 6.4°| 60 4 2% |1 83| 87| 9.5|10.5
R0020N120 0.2 0.4 0.6 12 0.36 51°| 60 4 2| %|1]1125|13.0| 143 | 158
R0025N040 0.25 | 0.5 0.6 4 0.46 8.3°| 60 4 2% |1 41| 43| 47| 52
R0025N050 0.25| 0.5 0.6 5 0.46 7.7°| 60 4 2 [ ]1 52| 54| 59| 6.5
R0025N080 0.25| 0.5 0.6 8 0.46 6.3° | 60 4 2 (x| 1 83| 87| 9.5|10.5
R0O030N020 0.3 0.6 0.9 2 0.56 9.9°| 60 4 2 (% ]1 21| 22| 24| 26
R0030N040 0.3 0.6 0.9 4 0.56 8.3°| 60 4 2% |1 42| 44| 48| 52
RO030N050 0.3 0.6 0.9 5 0.56 76°| 60 4 2% |1 52| 54| 60| 6.6
R0030N060 0.3 0.6 0.9 6 0.56 7.1°| 60 4 2% |1 63| 65| 7.1 7.9
RO030N080 0.3 0.6 0.9 8 0.56 6.2°| 60 4 2% |1 83| 87| 95|10.6
RO030N100 0.3 0.6 0.9 10 0.56 55°| 60 4 2|%x(1]104|109 | 11.9| 13.2
ROO30N160 0.3 0.6 0.9 16 0.56 41° | 60 4 2| *%|1]116.7 | 174 | 19.1 | 21.2
R0040N060 0.4 0.8 1.2 6 0.76 7.0°| 60 4 2% |1 63| 65| 7.1 7.9
R0040N080 0.4 0.8 1.2 8 0.76 6.1°| 60 4 2% |1 83| 87| 95|105
R0O050N040 0.5 1 1.5 4 0.94 8.0°| 60 4 2% |1 42| 44| 48| 53
RO050N060 0.5 1 1.5 6 0.94 6.8° | 60 4 2% |1 63| 66| 72| 80
R0O050N080 0.5 1 1.5 8 0.94 5.9°| 60 4 2% |1 84| 88| 96| 10.6
RO050N100 0.5 1 1.5 10 0.94 52°| 60 4 2|%(1]105|11.0| 12.0| 13.3
R0O050N120 0.5 1 1.5 12 0.94 46° | 60 4 2|%x|(1]126|13.2 | 144 | 15.9
R0050N200 0.5 1 1.5 | 20 0.94 3.3°| 80 4 2| %|1]121.0/219|240 | 26.6
RO050N300 0.5 1 1.5 30 0.94 24°| 80 4 2| %1314 |328|36.0| =*
R0050N400 0.5 1 1.5 | 40 0.94 1.9°| 80 4 2| %|1]|41.8 437 | * *
R0075N080 0.75 | 1.5 2.3 8 1.44 54°| 60 4 2% |1 84| 88| 9.6 | 10.6
R0075N100 0.75| 1.5 2.3 10 1.44 4.7° | 60 4 2|*%|1]1105 110|120 13.2

* No interference
%  Inventory maintained in Japan.




Unit : mm

o Effective length
Order Number PRFRAD DC |APMX| LU | DN | B2 | LF |pcon["9|3(8 for inclined angle
Fites| &5 | & e

30 1° | 2° | 3°
DF2XLBR0075N160 | 0.75 | 1.5 | 23 | 16 | 144 | 34 | 80 | 4 [2|*|1[16.8|17.5]19.2|21.2
RO075N300 | 0.75| 15 | 23 | 30 | 144 | 21 | 80 | 4 |[2|*|1[314|328|359| *
&P ROO75N400 | 0.75 | 15 | 23 | 40 | 144 | 16" | 80 | 4 [2|*|1[418|437| * | *
R0100N080 1 2 3 8 |19 | 49| 60| 4 [2|x|1| 83| 87| 94104
RO100N100 1 2 3 10 | 19 | 42° | 60 | 4 |[2|x[1]|104 109 11.8|13.0
RO100N120 1 2 3 12 |19 |37 | 60| 4 |2|x[1]|125 130 142|157
RO100N160 1 2 3 16 | 19 | 29° | 80 | 4 [2|x[1[167| 174|190 *
R0100N200 1 2 3 20 | 1.9 2.5° 80 4 |2(x|1]209|218|238 | *
RO100N250 1 2 3 25 |19 | 20| 80 | 4 |2|*x|1]261|272] * | =*
RO100N400 1 2 3 40 | 1.9 | 14° | 100 | 4 |2|x[1]|417 /435 * | *
R0100N600 1 2 3 60 | 1.9 0.9° | 100 4 |2(x|1]|626| =* * *
RO150N160 15 | 3 45 | 16 |29 | 1.7°| 80 | 4 [2|%x|1[167[173] * | *
RO150N250 15 | 3 45 | 25 |29 | 12°| 80 | 4 |[2|%x|1[261[272] * | *
RO150N400 15 | 3 45 | 40 |29 | 07 | 100 | 4 [2|*|1[417| * | * | *
R0150N600 1.5 3 4.5 60 | 2.9 0.5° | 100 4 |2 (x|1| =* * * *
R0200N080 2 4 6 8 | 3.9 = 80 4 |2(x|2| =* * * *
RO200N200 | 2 4 6 20 |39 | — 80 | 4 |2fkx|2]| * | * | * | *
R0200N300 2 4 6 30 | 3.9 = 80 4 |2(x|2| =* * * *
RO200N400 | 2 4 6 40 |39 | — [ 100 | 4 |2|x[2] * | *x | x | *
R0200N600 2 4 6 60 | 3.9 = 100 4 |2(x|2| =* * * *
R0O300N120 3 6 9 12 | 5685 | — 100 6 |2|x[2] * * * *

* No interference




DIAMOND COATED END MILLS

DFexiLB

Ball nose, Medium cut length, 2 flute, Long neck, For graphite

PRECOMMENDED CUTTING CONDITIONS

Graphite Copper, Copper alloys
Work material
Table feed Table feed
PRFRAD LU Revolution Depth of cut | Width of cut | Revolution Depth of cut | Width of cut

(mm) (mm) (min) (mm/min) (IPM) (mm) (mm) (min”) (mm/min) (IPM) (mm) (mm)
RO.1 0.5 40000 800 31.5 0.01 0.03 40000 800 31.5 0.003 0.02
RO.15 2 40000 1200 47.2 0.03 0.08 40000 800 31.5 0.003 0.03
3 40000 1200 47.2 0.03 0.08 40000 600 23.6 0.002 0.03
1 40000 1500 59.1 0.05 0.15 40000 2000 78.7 0.015 0.04
2 40000 1500 59.1 0.05 0.12 40000 1300 51.2 0.01 0.04
RO.2 3 40000 1300 51.2 0.04 0.12 40000 800 31.5 0.005 0.04
4 40000 1300 51.2 0.04 0.1 32000 600 23.6 0.004 0.04

8 30000 800 31.5 0.03 0.1 — — — — —

12 20000 450 17.7 0.03 0.08 = = = = =
4 40000 1500 59.1 0.05 0.15 40000 800 31.5 0.01 0.05
RO0.25 5 38000 1300 51.2 0.05 0.15 36000 700 27.6 0.008 0.05
8 30000 1000 39.4 0.04 0.12 28000 500 19.7 0.002 0.05
2 40000 1800 70.9 0.07 0.2 40000 1500 59.1 0.03 0.06
4 40000 1500 59.1 0.06 0.18 40000 1200 47.2 0.02 0.06
5 40000 1500 59.1 0.06 0.17 40000 1100 43.3 0.015 0.06
RO.3 6 40000 1500 59.1 0.06 0.15 40000 1000 39.4 0.008 0.06
8 37000 1200 47.2 0.05 0.15 35000 800 31.5 0.005 0.06

10 35000 1000 394 0.05 0.15 — — — — —

16 22000 530 20.9 0.04 0.12 = = = = =
RO.4 6 40000 1700 66.9 0.08 0.2 40000 1500 59.1 0.02 0.08
8 40000 1700 66.9 0.08 0.15 30000 1200 47.2 0.008 0.08

4 40000 2500 98.4 0.12 0.3 40000 2000 78.7 0.05 0.1

6 40000 2500 98.4 0.1 0.3 40000 2000 78.7 0.03 0.1

8 40000 2000 78.7 0.1 0.25 40000 1800 70.9 0.02 0.1

RO.5 10 40000 2000 78.7 0.1 0.2 33000 1400 55.1 0.01 0.1

12 40000 2000 78.7 0.1 0.2 30000 1000 39.4 0.007 0.1

20 30000 1100 43.3 0.08 0.2 = - — — —

30 20000 600 23.6 0.06 0.15 — — - — —

40 15000 400 15.7 0.04 0.12 = — — — —

ae
h

1) When high machining accuracy is needed, or work piece becomes chipped, we recommend lowering feed rate.

2) Use a milling machine dedicated for graphite.

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




Graphite Copper, Copper alloys
Work material
Table feed Table feed
PRFRAD LU Revolution Depth of cut | Width of cut | Revolution Depth of cut | Width of cut
(mm) (mm) (min) (mm/min) (IPM) (mm) (mm) (min”) (mm/min) (IPM) (mm) (mm)
8 40000 2800 110.2 0.15 0.45 40000 2400 94.5 0.07 0.15
10 40000 2800 110.2 0.15 0.45 32000 1800 70.9 0.05 0.15
RO0.75| 16 35000 2000 78.7 0.15 0.3 20000 900 35.4 0.03 0.15
30 27000 1000 394 0.1 0.3 — — — — —
40 21000 700 27.6 0.08 0.25 = = = = =
8 40000 3000 118.1 0.23 0.7 40000 3000 118.1 0.1 0.2
10 40000 3000 118.1 0.2 0.6 40000 2800 110.2 0.08 0.2
12 35000 2500 98.4 0.2 0.6 35000 2300 90.6 0.08 0.2
R1 16 30000 2000 78.7 0.2 0.5 30000 1800 70.9 0.05 0.2
20 30000 2000 78.7 0.2 0.5 20000 1200 47.2 0.04 0.2
25 25000 1500 59.1 0.18 0.45 20000 1000 39.4 0.03 0.2
40 20000 1000 39.4 0.15 0.4 - - - - -
60 15000 500 19.7 0.1 0.3 = = = = =
16 28000 3000 118.1 0.3 0.9 28000 3000 118.1 0.3 0.3
R1.5 25 20000 2000 78.7 0.25 0.75 20000 2000 78.7 0.25 0.3
40 16000 1500 59.1 0.2 0.6 16000 1500 59.1 0.2 0.3
60 14000 1000 39.4 0.17 0.45 = = = = =
8 24000 3800 149.6 0.5 1.5 24000 3800 149.6 0.5 0.4
20 21000 3300 129.9 0.5 1.5 21000 3300 129.9 0.4 0.4
R2 30 15000 2000 78.7 0.4 1.2 15000 2000 78.7 0.3 0.4
40 13000 1600 63.0 0.35 1.0 13000 1600 63.0 0.25 0.4
60 12000 1400 55.1 0.3 0.9 12000 1400 55.1 0.2 0.4
R3 12 17000 2800 110.2 0.6 2.0 17000 2800 110.2 0.6 0.6
ae
h

1) When high machining accuracy is needed, or work piece becomes chipped, we recommend lowering feed rate.

2) Use a milling machine dedicated for graphite.

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




DIAMOND COATED END MILLS

DF3XB Do) (©

Ball nose, Medium cut length, 3 flute, Taper neck, For graphite

Aluminum Alloy Copper Graphite SEEE Mgzl:iar:;a;téle
O o o O O zi
[=]
o BHTA\# I /%BZ Tvoe
= = - - e
e e— jran—ias=— IRC
LU 20° =
PRFRAD LU 2 z
LF Q
Effective length
for inclined angle °
2S5
2
£e
N 0.5<PRFRAD<2
R )
+0.01 Inclined angle
m DCON=6
0
- 0.008
@ 3 flute taper neck ball nose end mill with original diamond coating for graphite machining.
Unit : mm
1% o Effective length
Order Number PRFRAD| DC |BHTA/APMX|LU 2| LU | B2 | DN | LF DCON:M 8| | forinclined angle
utes| & | =
30" 1° | 2° | 3°
DF3XBR0050L030 0.5 1 0.5°| 1.5 30 | 3 4° 1.42 | 100 6 3% |[1]30432.1/32.8/34.6
R0050L040 0.5 1 0.5° | 15 40 | 3 3.2° | 1.60 | 100 6 3| x| 1]404/41.4/43.6/46.0
R0O050L050 0.5 1 0.5°| 1.5 50 | 3 2.6° |1.77 | 100 6 3% |1]50451.7|54.4] *
R0100L040 1 2 05° | 3 40 | 5 2.6° |2.52 | 100 6 3 |x|1]40741.7|43.9] *
R0100L060 1 2 0.5°| 3 60 | 5 1.8°12.86 | 130 6 3|x|1]60762.2 * | *
R0100L080 1 2 05° | 3 80 | 5 1.4° 13.21 | 130 6 3|x|[1]807827 * | *
R0150L060 1.5 3 0.5° | 45 60 | 7.5 | 1.4° 13.82 | 130 6 3|x|1]608622 * | *
R0150L080 1.5 & 0.5° | 45 80 | 7.5 | 1.1° |4.17 | 130 6 3|%x(1]808828 * | *
R0200L100 2 4 05°| 6 100 | 9 0.6° |5.49 | 160 6 3| x| 11008 * | * | *

* No interference

%  Inventory maintained in Japan.




!OMMENDED CUTTING CONDITIONS

Graphite Copper, Copper alloys
Work material
Table feed Table feed
PRFRAD| LU_2 Revolution Depth of cut | Width of cut | Revolution Depth of cut | Width of cut
(mm) (mm) (min”) (mm/min) (IPM) (mm) (mm) (min) (mm/min) (IPM) (mm) (mm)
30 20000 1100 43.3 0.05 0.13 16000 700 27.6 0.04 0.13
RO.5 40 15000 750 29.5 0.04 0.1 12000 480 18.9 0.03 0.1
50 12000 500 19.7 0.03 0.10 9600 320 12.6 0.02 0.10
40 | 20000 1800 70.9 0.13 0.40 16000 1100 43.3 0.10 0.40
R1 60 15000 900 35.4 0.09 0.27 12000 580 22.8 0.07 0.27
80 12000 600 23.6 0.07 0.20 9600 380 15 0.06 0.20
R1.5 60 14000 1700 66.9 0.15 0.45 11000 1100 43.3 0.12 0.45
80 12000 1200 47.2 0.12 0.35 9600 770 30.3 0.10 0.35
R2 100 10000 1100 43.3 0.20 0.50 8000 700 27.6 0.16 0.50
ae
Depth of cut : ap
i

1) When high machining accuracy is needed, or work piece becomes chipped, we recommend lowering feed rate.

2) Use a milling machine dedicated for graphite.

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




DIAMOND COATED END MILLS
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Corner radius end mill, Short cut length, 2-4 flute, High precision, For graphite
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® +0.01mm corner radius tolerance, 0—-0.02mm outer diameter tolerance. Corner radius
end mill with original diamond coating for precise and efficient graphite machining.
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DCON(hs)

Unit : mm
2 Effective length
Order Number DC | RE |APMX| LU | DN | B2 | LF DcON|"¥§|&| forinclined angle
Flutes| &5 | = .
30 1° 2° 3°
DFPSRBDO0050R010NO4 | 05 | 0.1 | 0.75| 4 |046|95° | 60 | 4 |2|x[1| 41] 43| 46| 50
DO050RO10NO5 | 05 | 0.1 | 0.75| 5 |046|87°| 60 | 4 |2|x|1| 52| 54| 57| 6.2
D0050R010N06 05 | 0.1 | 0.75 6 | 046 | 8.0° | 60 4 [2|*|1]| 62| 64| 69| 75
DO050RO10N10 | 0.5 | 0.1 | 0.75| 10 | 046 | 6.1° | 60 | 4 |2|*[1[103]107 | 115 124
DO050RO10N15 | 05 | 0.1 | 0.75| 15 | 046 | 47° | 60 | 4 |2|*[1|155|16.0|17.2| 186
DO0BORO10NO6 | 0.8 | 0.1 | 1 6 076 |77°| 60 | 4 |[2|%|1| 62| 64| 69| 75
D0080R010N08 08 | 0.1 |1 8 1076 | 6.6° | 60 4 [2|%|1]| 83| 86| 92| 99
DO0100R010N08 1 |01 /15 | 8 |094]63°| 60 | 4 |2|x[1]| 85| 88| 95| 102
D0100R010N12 1 |01 [15 | 12 | 094|49°| 60 | 4 |2|*|1]126|13.1|14.1|152
D0100R020N08 1 | 02|15 | 8 |094|63 |60 | 4 |2|x[1]| 85| 88| 95|102
DO0100R020N12 1 | 02|15 | 12 [ 094|49°| 60 | 4 |2|*|[1]126|13.1|14.1|152
DO100R0O20N16 | 1 | 02 |15 | 16 | 094 | 4.0° | 70 | 4 |2|*[1]|168|17.4| 187|202
DO0100R020N20 1 | 02|15 | 20 |094|34°| 70 | 4 |2|*|1]209|21.7|233]251
DO0100R020N30 1 | 02|15 | 30 |094]25°| 70 | 4 |2|x|[1]31.3|324|348| =*
D0150R020N10 15|02 |23 | 10 |144|49°| 70 | 4 |2|*|[1]105|11.0| 118|127
D0150R020N20 15|02 |23 | 20 | 144|29°| 70 | 4 |2|*x[1]|209|21.7|233| =*
DO200R0O10NO8 | 2 | 0.1 | 3 8 |19 |49 | 70 | 4 [4|x|2]| 84| 87| 94101
DO200R020N12 | 2 | 02 | 3 12 119 |37°| 70 | 4 |4|*x[2]125|13.0]14.0| 151
DO200R020N16 | 2 | 02 | 3 16 |19 [29°| 70 | 4 |4|*[2]|167|173|186 =*
DO200RO20N20 | 2 | 02 |3 | 20 |19 |25°| 80 | 4 |4|x[2]|208|215|232| =*
DO200RO20N30 | 2 | 02 |3 | 30 |19 |17°| 80 | 4 |4|x[2]312|322] % | =
D0200R020N40 2 02 |3 40 |19 | 1.4° | 80 4 (4| *|2)|415]429 | =* *
D0200R030N08 2 03 |3 8 |19 |50 70 4 [4|%|2| 84| 87| 93| 101
DO300R020N20 | 3 | 02 |45 | 20 |29 |14°| 80 | 4 |4|x|2|208215| * | =
D0300R020N40 3 0.2 | 45 40 |29 | 0.7° | 80 4 (4| %x|2|415]| * * *
D0300R030N12 3 0.3 | 45 12 |29 | 21°| 80 4 [4|*|2]|125|13.0|139| =*
DO300RO50N20 | 3 | 05 |45 | 20 |29 | 14°| 80 | 4 |4|x|2|208 215 * | =
DO400RO20N20 | 4 | 02 |6 | 20 [39 | — | 80 | 4 |4|x|3| *x | * | *= | =
DO400RO20N40 | 4 | 02 |6 | 40 [39 | — | 80 | 4 |4|x|3| * | * | * | =
D0400R050N20 4 05 | 6 20 | 3.9 = 80 4 (4| *x|3]| =* * * *
D0400R050N40 4 05 | 6 40 | 3.9 — 80 4 (4| %|3]| =* * * *

* No interference
%  Inventory maintained in Japan.




Unit : mm
I e S sy A

o Effective length
Order Number DC | RE |APMX| LU | DN | B2 | LF |DcoN[®®§|&|  forinclined angle
Flutes| ¢ | = .

300 [ 1° | 20 | 3°
DFPSRBDO0600R010N24 6 | 01 | 9 | 24 | 585 — | 90 | 6 |4|x[3]| * | * | * | =
D0600R030N24 6 | 03| 9 | 24 | 58| — | 90| 6 [4|x|3]| * | * | » | =
D0600R050N24 6 | 05| 9 | 24 | 58| — | 90| 6 |4|x|3]| * | * | x | =
D0600R050N30 6 | 05| 9 | 30 58| — | 9| 6 [4|x|3]| * | * | x | =
D0600R100N30 6 | 1 9 | 30 | 585 — | 90| 6 |4|*|[3| % | * | x | %
D080OR050N30 8 | 05|12 | 30 | 785 — | 90| 8 |4|x|3]| * | * | x | =
D080OR100N30 8 |1 |12 | 30 | 785 — | 90| 8 |[4|x|3]| * | % | x | =
D1000R050N40 10 | 05|15 | 40 | 97 | — 130 | 10 |4|*|3] * | = | * | =
D1000R100N40 10 |1 |15 | 40 | 97 | — [130 | 10 |4]|*|3] * | = | * | =
D1200R050N40 12 | 05|18 | 40 (117 | — [130 | 12 |4|*x|3] * | = | * | =

* No interference




DIAMOND COATED END MILLS

DFPSRB

Corner radius end mill, Short cut length, 2-4 flute, High precision, For graphite

PRECOMMENDED CUTTING CONDITIONS

Graphite Copper, Copper alloys
Work material
Table feed Table feed
DC RE LU Revolution Depth of cut|Width of cut| Revolution Depth of cut| Width of cut
(mm) (mm) (mm) (min™) | (mm/min) (IPM) (mm) (mm) (min®) | (mm/min) (IPM) (mm) (mm)
0.1 4 30000 1100 43.3 0.05 0.23 24000 700 27.6 0.04 0.23
0.1 5 28000 960 37.8 0.05 0.23 22000 600 23.6 0.04 0.23
0.5 | 01 6 25000 850 33.5 0.05 0.23 20000 540 21.3 0.04 0.23
0.1 10 22000 600 23.6 0.04 0.21 = = = = =
0.1 15 20000 500 19.7 0.03 0.18 — — — — —
0.8 0.1 6 28000 1300 51.2 0.08 0.45 22000 830 32.7 0.06 0.45
0.1 8 22000 900 35.4 0.08 0.45 18000 580 22.8 0.06 0.45
0.1 8 25000 1500 59.1 0.1 0.6 20000 960 37.8 0.08 0.6
0.1 12 22000 1300 51.2 0.1 0.6 18000 830 32.7 0.08 0.6
0.2 8 25000 1500 59.1 0.1 0.45 20000 960 37.8 0.08 0.45
1 0.2 12 22000 1300 51.2 0.1 0.45 18000 830 32.7 0.08 0.45
0.2 16 18000 1000 39.4 0.08 0.4 14000 640 25.2 0.06 0.4
0.2 20 15000 800 31.5 0.08 0.4 — — - - -
0.2 30 12000 600 23.6 0.07 0.35 - — - — —
1.5 0.2 10 18000 1400 55.1 0.15 0.8 14000 900 35.4 0.12 0.8
) 0.2 20 12000 900 35.4 0.12 0.65 9600 580 22.8 0.1 0.65
0.1 8 24000 3300 129.9 0.2 1.2 19000 2100 82.7 0.16 1.2
0.2 12 22000 3000 118.1 0.2 1.2 18000 1900 74.8 0.16 1.2
0.2 16 19000 2500 98.4 0.2 1.2 15000 1600 63.0 0.16 1.2
2 0.2 20 16000 2000 78.7 0.2 1.2 13000 1300 51.2 0.16 1.2
0.2 30 13000 1600 63.0 0.16 1.0 - - - - -
0.2 40 11000 1200 47.2 0.14 0.8 - — - - -
0.3 8 24000 3300 129.9 0.3 1.2 19000 2100 82.7 0.24 1.2
0.2 20 18000 3000 118.1 0.3 2.0 14000 1900 74.8 0.24 2.0
3 0.2 40 12000 1800 70.9 0.25 1.7 9600 1100 43.3 0.2 1.7
0.5 20 18000 3000 118.1 0.3 1.5 14000 1900 74.8 0.24 15
0.3 12 20000 4500 177.2 0.3 1.5 16000 2900 114.2 0.24 1.5
0.2 20 18000 4200 165.4 0.4 2.7 14000 2700 106.3 0.3 2.7
4 0.2 40 13000 2800 110.2 0.4 2.7 10000 1800 70.9 0.3 2.7
0.5 20 18000 4200 165.4 0.4 2.3 14000 2700 106.3 0.3 2.3
0.5 40 13000 2800 110.2 0.4 2.3 10000 1800 70.9 0.3 2.3
0.1 24 14000 4600 181.1 0.6 3.8 11000 2900 114.2 0.5 3.8
0.3 24 14000 4600 1811 0.6 3.8 11000 2900 114.2 0.5 3.8
6 0.5 24 14000 4600 1811 0.6 3.8 11000 2900 114.2 0.5 3.8
0.5 30 14000 4600 181.1 0.6 3.8 11000 2900 114.2 0.5 3.8
1 30 14000 4600 181.1 0.6 3.0 11000 2900 114.2 0.5 3.0
8 0.5 30 10500 4000 157.5 0.8 5.3 8400 2600 102.4 0.6 5.3
1 30 10500 4000 157.5 0.8 4.5 8400 2600 102.4 0.6 4.5
10 0.5 40 8700 3500 137.8 1.0 6.8 7000 2200 86.6 0.8 6.8
1 40 8700 3500 137.8 1.0 6.0 7000 2200 86.6 0.8 6.0
12 0.5 40 7200 3000 118.1 1.2 8.0 5800 1900 74.8 1.0 8.0
ae
Depth of cut %&ap

1) When high machining accuracy is needed, or work piece becomes chipped, we recommend lowering feed rate.

2) Use a milling machine dedicated for graphite.

3) If rigidity of machine or work materials installation is very low, or chattering and noise are generated, reduce revolution and feed rate
proportionately.
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Diamond coated end mills for graphite
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For your safety

@Cuitting flutes and chips have sharp edges. Never touch these with your bare hands. @Use these products within their recommended range of conditions, and make sure to replace tools before excessive
wear occurs. @Lathes may scatter hot chips or eject long chips. Make sure to use protective equipment such as safety cover and protective eye wear to prevent injury. @Always take appropriate fire
protection measures if non-water-soluble cutting fluid is used. @If the tool is to be rotated for use, always make sure to perform a test run to check for shaking, vibrations, and unusual sounds.
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