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Diamond Coated End Mills for Graphite DG-EBD DG-CPR

. . DG-LN-EBD DG-EMS
DG Coated End Mill Series DG-EBM DG-LN-EMS
DG-LN-EBM
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DG-EBD
DG-LN-EBD
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DG-LN-EBM

92771 M

For graphite, use DG.
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Features of Coating Smooth diamond coating achieved through advanced technology.

DG Coating

Competitor's diamond coating
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+ Sharp cutting edge with minimal roundness
—Low resistance to minimize the chipping of the workpiece
+ Stable diamond crystals for milling graphite
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! Irregular huge diamond grains exist on the cutting edge
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eatures of shape Seamless shape improves contour milling quality

Without having an edge between the corner radius and the radial relief,
it prevents steps on work surface and makes better finish.
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No corner burrs Corner burrs
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General shape

o DN /

kI — LU EERIFNZP 10(RE) UIFISHEAE Seamless radius and ball-side tangency : Dc=10(R=b)
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Condition of the edge captured through projection photography Even with a small-diameter size that copies the shape of the edge, the beautiful cutting face
i e EImESIE i el e wilh i [l ) and the smooth coating enable the end mill to draw a clean edge.

DG O—54>2% pg Coating it PERO—FT4T Competitor's diamond coating
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Types Abbreviation Stocked Sizes Iltems Applications

DG-EBD __ FIEB, > T ERD R TTHH E REHURBN AR TY .
Eﬂ' - F 5 R2""R6 1 3 The cutting portion and the shank have the same shape, without creating interference.

2% Therefore, the extension length can be adjusted freely.
DG-LN-EBD MITRSICADERELE FREMER SERLMIH AT,
~, A3 — L ROZ""RZ 33 An effective length that is ideal for the depth of cut can be selected,
_— 2N OvIxvy making highly efficient milling possible.
IN—
- B e B Ro~Rs | 4 | AEOUCE) REBUEMASINT CERELIIATETT.
43 The four-flute design enables efficient milling with a minimal amount of extension.

DG-LN-EBM e 5 | RI~R15| 5 | AOOTRIMRICL) BELE FEIENST,

4] aOvozxwvy With the four-flute long neck style, an ideal effective length can be selected.
) .| DG-CPR BEOMBEY v 7 E B RERMRORAL . SHEERIREE
I/ —X ) —_ ~ B SURREDH EF I TICHRE Y.
¢0.5~¢12| 37 _ _ . , -
Bull Nose a —TR An ideal radius shape has been adopted with the electrode discharge gaps in mind.

Together with a high-precision radius shape, this is ideal for finishing shaped surfaces.
AL RIE, BN IO~ LI T CHAER LM IAE]

DG-EMS -—H! - BETY,
4% Y 3— W j| 94~e121 5

The four-flute design enables efficient side milling and slotting form processes from

Z a T 7 roughing to finishing.
Square Wb sl TILNd ) — N
AT ERNEED UIRICEN) T DFSRhIEEREH LD
DG-LN-EMS  sems== El g1~06 10 | BUMIFEEETT,
AF AvTzxwvo 3—KH Four-flutes with a reduced neck prevents interference with work and allows a long over

hang while machining.

.ﬁ—}bi@ﬁﬁﬁ@ﬁ Suitable ball range .1717\ 7”//_1331;{[:\5@@% Suitable square/bull nose range
DG-LN-EBD
20 %0 DG-CPR
%= 25 %’ 25
K &
LE 20 HC' 20
g . DG-EBD g
L/D L/D DG-LN-EMS
£ 10 c 10
6 DG-LN-EBM DG-EBM s
R0.2 R1 R2 R3 R4 RS R6 0.5 2 4 6 8 10 12
H#4 X Sizes HA X Sizes

L/DLiI,E%"&%&bEé (L) /I;li (D) O)J:I.'.$ L/D stands for tool over hang length / tool dia.

%*Ea‘s 7 7 ’( I\*ZE(: ')'(T_T?'%'l‘iﬁﬁ Efficient in all types of graphite material
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When using the DG Coated Ball End Mills, stable machining is possible even when machining small particle, high-density graphite.

Compared with coated carbide end mills, a tremendous improvement in tool life has been made possible.

MBI/ | pgIN-EBD
; T-FLTBER—IL  43m B
JIX |Rox20 o BT H o261
— Minute-Particle
wElb | AR s
Work Material | Right description
- DG-LN-EBD 394m B
BERRE | 10,000min’ AEM - o.0y8
[2=E General Material
Ee'é EE 1,600mm/min i
s ” DG-LN-EBD 394m B =
QERE | EROE szen O
Milling Method | Straight line machining High—Dens’iEuj/ ‘;A*ai:rial
‘A. =
gz;ﬁﬁi%m &p=0.5mm pf0.8mm DG-LN-EBD 394m B =
3 . = -LIN- m B R
il e KT ERE ST _ 0048
— Minute-Particle
fERAf | vl =>J >4 (BT40)
Machine Vertical Machining Center 0 0.05 0.1 0.15 0.2 0.25 0.3
FHenFlE | 394m tIEIAOERE (Q—T < FBEA-IIE 43m e LkLE
Tool life results | Wear after milling 594m 7 ) R—IVRETEEEFE (M) Flank wear on the ball
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DG Coated for Graphite Two Flute Ball Nose (Straight shank)

DG-EBD @& &

Lk BEas
RN o - - 113
N 5 RE
.ig.li*g}ﬁ 30 APMX
ORI A= +0.01mm LF

Tolerance of Ball Nose Radius

(B4 : mm) (Unit : mm)

[ e | Flrmmmas | TE SR Py &R R
RE APMX DCON LF Stock (Yen)
8553541 R2 X 8X 80 R2 8 4 80 B 22,900
8553542 R2 x20%120 R2 20 4 120 B 23,500
8553551 R2.5X25X 120 R2.5 25 5 120 B 33,600
8553561 R3 x12x 80 R3 12 6 80 B 33,200
8553562 R3 x30%120 R3 30 6 120 B 33,800
8553563 R3 x30%150 R3 30 6 150 B 34,700
8553581 R4 X16x100 R4 16 8 100 B 40,600
8553582 R4 X40%170 R4 40 8 170 B 42,000
8553601 R5 x20%100 R5 20 10 100 B 50,800
8553602 R5 x50%150 R5 50 10 150 B 52,500
8553603 R5 X50%200 R5 50 10 200 B 54,800
8553621 R6 x36%130 R6 36 12 130 B 55,700
8553622 R6 X60%200 R6 60 12 200 B 60,200

B=1F#7£E & B=Standard stock item.

Itﬂﬁﬂ%ﬁgﬁﬁ Recommended Milling Conditions

72774 N (Graphite)

TTEW AT  Roughing £ LI Finishing
El#5®RE Speed(min-) | XK Feed(mm/min) | {IARE Depthof Cutlmm) | [EI$z3RE Speed(min-1) | 3XViERE Feed(mm/min) | §HAZE Depth of Cutlmm)
130 0| @En 0 & B0 | A&n R
Short < Long Short < Long ar Pt Short d Long Short d Long apr Pt

R2 x 8x 80 16 ~ 40 | 20000 ~ 11,000 3,150 ~ 1,800 0.4 1.2 20,000 ~ 11,000 2,100 ~ 1,200 | 0.12 0.12
R2 x20x120 40 ~ 80 | 11,000 ~ 4,600 1,800 ~ 720 0.26 0.8 11,000 ~ 4,600 1,200 ~ 480 | 0.12 0.12
R2.5%X25%x120 25 ~ 80 | 20,000 ~ 4,600 3750 ~ 870 0.4 1.2 20,000 ~ 4,600 2,500 ~ 580 | 0.15 0.15
R3 Xx12X 80 24 ~ 36 | 20,000 ~ 9,600 4500 ~ 2,100 0.6 1.8 20,000 ~ 9,600 3,000 ~ 1,400 | 0.18 0.18
R3 x30x120 36 ~ 78 9,600 ~ 5,500 2100 ~ 1,250 0.46 1.4 9,600 ~ 5,500 1,400 ~ 820 | 0.12 0.12
R3 x30x150 78 ~ 108| 5500 ~ 3,300 1250 ~ 750 0.33 1 5500 ~ 3,300 820 ~ 500 | 0.08 0.08
R4 X16X100 32 ~ 56 | 16,000 ~ 7,200 3900 ~ 1,800 0.8 24 16,000 ~ 7,200 2,600 ~ 1,200 | 0.22 0.22
R4 Xx40x170 56 ~ 186 7,200 ~ 2,500 1,800 ~ 600 0.45 1.3 7200 -~ 2,500 1,200 ~ 400 | 0.18 0.18

R5 X20Xx100 40 ~ 60 | 12500 ~ 5,700 3,000 ~ 1,350 1 3 12,500 ~ 5,700 2,000 ~ 900 0.26 0.26

R5 X50X150 60 ~ 110 5700 ~ 3,800 1,350 ~ 900 0.8 25 5,700 ~ 3,800 900 ~ 600 0.23 0.23

R5 X50x%X200 110 ~ 160 3,800 ~ 1,700 900 ~ 405 0.6 1.9 3,800 ~ 1,700 600 ~ 270 0.18 0.18

R6 X36X%X130 48 ~ 84 | 10500 ~ 4,800 2,550 1,100 1.2 3.6 10,500 ~ 4,800 1,700 ~ 750 0.3 0.3

R6 X 60X%200 84 ~ 156 4,800 ~ 1,900 1,100 ~ 450 0.9 2.8 4,800 ~ 1,900 OO 300 0.26 0.26
BRENAAAE L, 0.5°~ 1°2BRICKELTTEL,  Set the diagonal plunge angle to be approximately 0.5° and 1°.

CINIRAR AR RV ZBIME, 7— 7R FDEDERRRICELY), BEREE . X EE . HARSERET T I, W ap

. BERRE GRVEES ERE) EN SRV EXEEEE . X EREERULERTTCIERTEN, A

. T=I DRI BETZIHER BEOSVNIILELSE LEICISUCEEREEZ T TIERTEL, Pf

CINIRARICES>TINIRICEEUN RE T H15E 1. BERE X REERULR T CGREILZER TV,

57 PAMITIEERMIEEZER TV BEDRABSLEDA. 7577 NDRB TIEEL 1TSS IS LM BHEYX 7R T,
MIEFHEIRILOYEDIRNE0.OTmMM TICHA TIERATIL,

HEFMIOSRERMITEITIHE E. R REE3MEE LBRICFAET TV,

BHERMIETHA R EMIRLEERI DD B DX REEI0%ETEETEICLN, TED/DAILBHIVEL BEERHIEBIEN TEET,
FEHOMITELADRET S5 EE. MEEEE S TTERATI,

HIRBBERIC LB HIN HBIHE L. 70T T LAOA—FRUEETID, EEUSF REL LV EIEHREICHHETL . I—F5BiiE (960%) 4 EEHAL TTHERAT AL,

Adjust the speed, the feed rate, and the depth of cut to suit your operating conditions, such as the milling shape, machine rigidity, tool holder rigidity, and work holding force.

If you are unable to raise the speed and feed rate higher than those indicated in the table above, lower the speed and feed rate using the same ratio.

If the workpiece gets chipped or if the operation requires a higher level of milling precision, lower the feed rate as necessary.

Depending on the shape, if the workpiece chatters, lower the speed and feed rate using the same ratio.

To mill graphite, use a dedicated milling machine. To prevent inhalation of dust, use a dust collector and a dust mask when working around graphite.

During milling, keep the runout at the tip of the end mill to be less than 0.01 mm.

To achieve efficient finishing, the feed rate may be adjusted as high as triple the rate.

For high-efficiency machining, lower the feed rate as far down as 30% for high-load operations such as slotting. This can minimize the amount of cutting remnants resulting from the flexing of the tool.

If gouging occurs while milling a flat area, raise the speed.

10. If a cut involves the shaping of a corner, use the cormer radius process of the program, or adjust the speed so that it would not cause chattering, and reduce the speed at the comer at the same time (by approximately 60%).
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DG Coated for Graphite Four Flute Ball Nose (Straight shank)

DG-EBM @@—————%

@771F! BESE z
Tool Material Tungsten Carbide_ R 5 - @, - - 4ﬂ, 8
OREMNE  DGI—TY y °
Surface Treatment DG Coating RE APMX
@nlhA 30° ‘—J
Helix Angle LF
ORFTE = +0.015mm
Tolerance of Ball Nose Radius
(B : mm) (Unit : mm)
R—IVHEE AR PR A &R T FRAEA A%
RE APMX DCON LF Stock (Yen)
8555008 R2 X 8 R2 8 4 80 B 22,200
8555012 R3 X 12 R3 12 6 80 B 28,600
8555016 R4 X 16 R4 16 8 100 B 33,800
8555020 R5 X 20 R5 20 10 100 B 46,500

DG Coated for Graphite Four Flute Ball Nose with long Neck

B=1Z#7£EM B=Standard stock item.

DG-LN-EBM es==—"

ot BELS z
Tool Material Tungsten Carbide R ! = }6\0 8
Surface Treatment DG Coating = - RESFT —1- - )
@HlhAE 30° APMX
Helix Angle LU
ORTEE +0.015mm L L
Tolerance of Ball Nose Radius
(B : mm) (Unit : mm)
BFR A& HE REDS L TECDENR | v V& = e 2 A A%
LU APMX DN L2 DCON LF Stock (Yen)
8554821 R1 X 10 10 3 1.9 14.35 4 50 B 21,900
8554822 R1 X 16 16 3 1.9 20.35 4 60 B 21,900
8554823 R1 X 20 20 3 1.9 24.35 4 60 B 21,900
8554831 R1.5 X 10 10 4.5 29 12.48 4 60 B 21,900
8554832 R1.5 X 20 20 4.5 2.9 22.48 4 60 B 21,900

WL EISRGEHER Recommended Milling Conditions DG-EBM  DG-LN-EBM

B=1Z%#7E5 B==Standard stock item.

92774 b (Graphite)
FEVAT  Roughing 1+ EWANT  Finishing
[El#5EE Speed(min-1) | 3XWiEE Feed(mm/min) | {1ARS Depthof Cutlnm) | [EI%x:3KE Speed(min-1) | 3%V3RE Feed(mm/min) | {IAFE Depth of Cutlmm)

Bon 9 s | B 9 B ja e | Booo R | B 9 B | @ | e
R1 X 10 10 20,000 ~ 2,450 ~ 0.5 0.6 20,000 ~ 1,900 ~ 0.06 0.06
R1 X 16 16 18,000 ~ 2,200 -~ 0.3 0.5 18,000 ~ 1,700 ~ 0.06 0.06
R1 X 20 20 16,000 ~ 2,000 ~ 0.2 0.4 16,000 ~ 1,500 ~ 0.06 0.06
R1.5 X 10 10 20,000 ~ 3,900 ~ 0.5 0.9 20,000 ~ 3,000 ~ 0.09 0.09
R1.5 X 20 20 18,000 ~ 3,600 ~ 0.3 0.6 18,000 ~ 2,700 ~ 0.09 0.09
R2 20 ~ 32| 20000 ~ 11,000 5450 ~ 3,100 0.4 1.2 | 20000 ~ 11,000 4200 ~ 2400 | 012 | 0.12
R3 30 ~ 40 | 20,000 ~ 9,600 7,800 ~ 3,650 0.6 1.8 20,000 ~ 9,600 6,000 -~ 2,800 0.18 0.18
R4 32 ~ 56| 16000 ~ 7,200 6,750 ~ 3,100 0.8 24 | 16000 ~ 7200 5200 ~ 2400 | 022 | 022
R5 40 ~ 60| 12500 ~ 5,700 6,000 ~ 2,700 1 3 12,600 ~ 5,700 4,000 -~ 1,800 0.26 0.26

EF AR BEIR. 0.5 ZBRICEELTTFEL,  Set the diagonal plunge angle to be approximately 0.5° .
A
1. IR AR, RV SR, T— 2R HZEOFERRRIC LY, SR X)RE, YA RSEFRETTEL, 1. Adjust the speed, the feed rate, and the depth of cut to suit your operating conditions, 7 Pf 77
2. [ERRE EVREN ERLY) ENSHEVESIZAERE X ) EREERUEERTTIFCIERTEL, such as the milling shape, machine rigidity, tool holder rigidity, and work holding force. [

3. T DRIDPBETHHERREDS VNI LELGE DBISSUCE)REE T CIERATE,

4. MIMIRICES> T IRHCECUD RETHIHE L AERREERNREERCLERTTC

REILIERATEN,

57 7AMITIEERMIEEER TV BEDRABSLDA. 75771 NDEET

TEEEITIBE ISEEE B R VEERATA,

MIEFFIRILOIEDOTRNE0.0OTmMM TICHIA TIERATIV,

HEF NI OEEERMTETIGEIE R REEIMEE ERRICRETTEL,

SHERIMNTA#THAR BN IREEETI DD BEH DR EEE30%ETEETHEICLN,

T EDbHLBHINZL BEFRIEDIEN TEET,

 FEBOMITELAYRET 31551 BEmREE EF TIERATEN,

. FORBBER IS /=2 ENHIN $ 5154 1E. 70T 5 LDI—FRILEEITIH. EEUA AL LV EEEEICFHATL.
O—FEBRR (K940%) HEEHAL TTERATA,

o

© N

o ©

2. If you are unable to raise the speed and feed rate higher than those indicated in the table above, lower the speed and
feed rate using the same ratio.

3. If the workpiece gets chipped or if the operation requires a higher level of milling precision, lower the feed rate as
necessary.

4. Depending on the shape, if the workpiece chatters, lower the speed and feed rate using the same ratio.

5. To mill graphite, use a dedicated milling machine. To prevent inhalation of dust, use a dust collector and a dust mask
when working around graphite.

6. During milling, keep the runout at the tip of the end mill to be less than 0.01 mm.

7. To achieve efficient finishing, the feed rate may be adjusted as high as triple the rate.

8. For high-efficiency machining, lower the feed rate as far down as 30% for high-load operations such as slotting. This
can minimize the amount of cutting remnants resulting from the flexing of the tool.

9. If gouging occurs while milling a flat area, raise the speed.

10. If a cut involves the shaping of a corner, use the corner radius process of the program, or adjust the speed so that it

would not cause chattering, and reduce the speed at the comer at the same time (by approximately 40%).
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DG Coated for Graphite Two Flute Ball Nose - with Long Neck

DG-LN-EBD o= = =

{ Zrpe: BEeEs
Tool Material Tungsten Carbide
@xmiLE  DGI-71Y . g
Surface Treatment DG Coating . 8 % )(6‘0 a
@nHlhAE 30° — . N
He|i=x Angle . R E/ T U
.RE#V&% RE<O0.5 +0.008mm APMX L
Tolerance of Ball Nose Radius
05=RE  +0.01mm = LF
@ TR#FAAE DC=R0.75 LU+OmmklE
Clearance for the effective length
RO.75<DC LU+ 0.3mmllE
(BZ : mm) (Unit : mm)
HFEDS T
R—ILERE BTRE HE B FCORMR | A IR 2R & AR
RE LU APMX DN (B£(8) DCON LF Stock (Yen)
L2
8553701 RO.2 X 4 0.2 4 0.6 0.36 1117 4 50 B 21,900
8553702 RO.2 X 8 0.2 8 0.6 0.36 1517 4 50 B 21,900
8553703 RO.2 X 12 0.2 12 0.6 0.36 19.17 4 50 B 21,900
8553711 RO.3 X 6 0.3 6 0.9 0.56 12.8 4 50 B 21,900
8553712 RO.3 X 10 0.3 10 0.9 0.56 16.8 4 50 B 21,900
8553713 RO.3 X 16 0.3 16 0.9 0.56 22.8 4 60 B 22,000
8553714 RO.3 X 20 0.3 20 0.9 0.56 26.8 4 60 B 22,000
8553721 RO.5 X 4 0.5 4 15 0.96 10.05 4 50 B 21,900
8553722 RO.5 X 6 0.5 6 15 0.96 12.05 4 50 B 21,900
8553723 RO.5 X 10 0.5 10 1.5 0.96 16.05 4 50 B 21,900
8553724 RO.5 X 16 0.5 16 1.5 0.96 22.05 4 60 B 22,000
8553725 RO.5 X 20 0.5 20 15 0.96 26.05 4 60 B 22,000
8553726 RO.5 X 30 0.5 30 15 0.96 36.05 4 80 B 22,400
8553727 RO.5 X 40 0.5 40 1.5 0.96 46.05 4 80 B 22,400
8553731 RO.75 X 6 0.75 6 2.3 1.44 11.07 4 50 B 21,900
8553732 RO.756 X 10 0.75 10 2.3 1.44 15.07 4 50 B 21,900
8553733 RO.75 X 16 0.75 16 2.3 1.44 21.07 4 60 B 22,000
8553734 R0O.75 X 20 0.75 20 23 1.44 25.07 4 60 B 22,000
8553735 RO.75 X 30 0.75 30 2.3 1.44 35.07 4 80 B 22,400
8553736 RO.756 X 40 0.75 40 2.3 1.44 45.07 4 80 B 22,400
8553741 R1 X 6 1 6 3 1.9 10.35 4 50 B 21,900
8553742 R1 X 10 1 10 3 1.9 14.35 4 50 B 21,900
8553743 R1 X 16 1 16 3 1.9 20.35 4 60 B 22,000
8553744 R1 X 20 1 20 3 1.9 24.35 4 60 B 22,000
8553745 R1 X 30 1 30 3 1.9 34.35 4 80 B 22,400
8553746 R1 X 40 1 40 3 1.9 44.35 4 80 B 22,400
8553747 R1 X 60 1 60 3 1.9 64.35 4 100 B 22,900
8553761 R1.5 X 20 1.5 20 4.5 29 22.48 4 60 B 22,000
8553762 R1.5 X 40 1.5 40 4.5 29 42.48 4 80 B 22,400
8553763 R1.5 X 60 15 60 4.5 29 62.48 4 100 B 22,900
8553781 R2 X 20 2 20 6 3.9 - 4 60 B 22,000
8553782 R2 X 40 2 40 6 3.9 - 4 80 B 22,400
8553783 R2 X 60 2 60 6 3.9 - 4 100 B 22,900

B=1Z#7£E & B=Standard stock item.



DGI—F129 9577 MRARAOY IR YT K—ILIY R

DG Coated for Graphite Two Flute Ball Nose - with Long Neck

ltﬂﬁu%ﬁglﬁﬁ Recommended Milling Conditions

77774 b (Graphite)
T AN Roughing £ EFINT  Finishing
El#xEE Speed(min-t) | #EViERE Feed(mm/min) [4HAEE Depth of Cutim) | E1#R3EE Speed(min-t) | 3XiRE Feed(mm/min) | A% Depth of Cutimm)

Br O e | B Rl e | B oo R | B Bu|ee| o
RO.2 X 4 40,000 ~ 20,000 960 ~ 480 0.04 0.12 40,000 ~ 20,000 800 ~ 400 | 0.012 | 0.012
RO.2 X 8 30,000 ~ 18,000 430 ~ 250 0.03 0.08 30,000 ~ 18,000 360 ~ 210 | 0.012 | 0.012
RO.2 X 12 13,000 ~ 9,000 180 ~ 130 0.03 0.06 13,000 ~ 9,000 150 ~ 110 | 0.008 | 0.008
RO.3 X 6 40,000 ~ 20,000 960 ~ 480 0.06 0.18 40,000 ~ 20,000 800 i 400 | 0.018 | 0.018
R0O.3 X 10 33,000 ~ 20,000 635 ~ 385 0.05 0.15 33,000 ~ 20,000 530 ~ 320 | 0.018 | 0.018
RO.3 X 16 15000 ~ 10,000 215 ~ 145 0.03 0.09 15000 ~ 10,000 180 ~ 120 | 0.013 | 0.013
RO.3 X 20 9,000 = 7,000 130 = 95 0.02 0.07 9,000 = 7,000 110 i 80 | 0.013 | 0.013
RO.5 X 4 40,000 ~ 20,000 1,200 ~ 600 0.1 0.3 40,000 ~ 20,000 1,000 ~ 500 | 0.03 0.03
RO.5 X 6 40,000 ~ 20,000 1,150 ~ 575 0.1 0.3 40,000 ~ 20,000 950 ~ 480 | 0.03 0.03
RO.5 X 10 33,000 ~ 20,000 935 ~ 575 01 0.3 33,000 ~ 20,000 780 ~ 480 | 0.03 0.03
RO.5 X 16 23,000 ~ 18,000 530 ~ 410 0.08 0.24 23,000 ~ 18,000 440 ~ 340 | 0.03 0.03
RO.5 X 20 18,000 ~ 12,000 310 ~ 205 0.07 0.2 18,000 ~ 12,000 260 ~ 170 | 0.03 0.03
RO.5 X 30 8,000 ~ 5,000 145 ~ 85 0.04 0.13 8,000 ~ 5,000 120 ~ 70 | 0.02 0.02
RO.5 X 40 7,000 ~ 5,000 120 ~ 85 0.03 01 7,000 ~ 5,000 100 ~ 70 | 0.02 0.02
R0O.75 X 6 40,000 ~ 20,000 1,800 = 900 0.15 0.45 40,000 ~ 20,000 1,500 i 750 | 0.045 | 0.045
R0O.75 X 10 38,000 ~ 20,000 1,600 ~ 865 0.15 0.45 38,000 ~ 20,000 1,350 i 720 | 0.045 | 0.045
R0O.75 X 16 30,000 ~ 20,000 1,300 ~ 865 0.15 0.45 30,000 ~ 20,000 1,100 ~ 720 | 0.045 | 0.045
R0O.75 X 20 22,000 ~ 18,000 745 <~ 625 0.15 045 | 22,000 ~ 18,000 620 ~ 520 | 0.045 | 0.045
RO.75 X 30 12,000 = 9,000 SO~ 240 0.1 0.3 12,000 = 9,000 260 i 200 | 0.032 | 0.032
RO.75 X 40 7,000 =2 5,000 190 ~ 130 0.08 0.23 7,000 o 5,000 160 i 110 | 0.032 | 0.032
R1 X 6 40,000 ~ 20,000 2,800 ~ 1,350 0.2 0.6 40,000 ~ 20,000 2,000 ~ 950 | 0.06 0.06
R1 X 10 40,000 ~ 20,000 2500 ~ 1,350 0.2 0.6 40,000 ~ 20,000 1,800 ~ 950 | 0.06 0.06
R1 X 16 28,000 ~ 20,000 1,800 ~ 1,350 0.2 0.6 28,000 ~ 20,000 1,300 ~ 950 | 0.06 0.06
R1 X 20 23,000 ~ 18,000 1,550 ~ 1,100 0.2 0.6 23,000 ~ 18,000 1,100 ~ 800 | 0.06 0.06
R1 X 30 16,000 ~ 11,500 840 ~ 615 0.18 0.52 16,000 ~ 11,500 600 ~ 440 | 0.06 0.06
R1 X 40 6,000 ~ 4,000 335 ~ 210 0.13 0.4 6,000 ~ 4,000 240 ~ 150 | 0.04 0.04
R1 X 60 6,000 ~ 4,000 335 ~ 210 0.09 0.26 6,000 ~ 4,000 240 ~ 150 | 0.04 0.04
R1.5 X 20 20,000 ~ 15,500 2,050 ~ 1,550 0.3 0.9 20,000 ~ 15,500 1,450 = 1,100 | 0.09 0.09
R1.5 X 40 12,5600 ~ 9,200 1,000 ~ 740 0.22 0.65 12,500 ~ 9,200 720  ~ 530 | 0.09 0.09
R1.5 X 60 7,000 ~ 4,000 490 ~ 280 0.15 0.45 7,000 ~ 4,000 350 ~ 200 | 0.06 0.06
R2 X 20 20,000 ~ 14,000 2,950 ~ 2,050 0.4 1.2 20,000 ~ 14,000 2,100 ~ 1,450 | 0.12 0.12
R2 X 40 11,500 ~ 9,500 1,700 ~ 1,350 0.4 1.2 11,500 ~ 9,500 1,200 ~ 950 | 0.12 0.12
R2 X 60 8,200 ~ 5,700 1,200 ~ 770 0.34 1.05 8,200 ~ 5,700 850 ~ 550 | 0.12 0.12

ERHN)AHEREIL, 0.

w

°~ 0.5 %BRICRELTTEL,  Set the diagonal plunge angle to be approximately 0.3° and 0.5° .

- DN RER AR RIE, FILZRIME, 7 — 2 RFDE OERIRIRIC K. BEERE. %R, PHARSERET TS,
. EERERE . ROEEN EREL) ENSEVGE IR BIERE GX)EEER R T CIER T,

LTI DRGNP RET BHEP BEOEVN I LELHE DEICSUGEVEEE T CTHERATEV,

CIIFRIC LTI IRHCEEUN A 21551 BERE OX)REERULERTT GREILZER TSV,

1
2
3
4
5. 577NN TIREAMNTHE AT BEOR AR DA. 75771 OB CIEL4T515 4 SR, B2 7EZEATA, Z T a
6. TR IR ILOTEDIRNE0.01mmEl FISHMA TS EATEL, M
7. B I T OBEER M AT & %R 35 ERRICTE T a0, e

8

9

10

. BREENTZTHE I BMNIEHEEARN DL EMA DR EEE30%E CEETHICL), TEDDACLIH AL BERBILEBIEN TEET,
. FEBOMITELAD RET 2551 BEmREE EIF TTERTE,
. IRBERIC L2 NEIN HBIHE . T 0T T LNDI—FRIMEETIH, EEUN REL AV EIEREEEICEREIL. J—F EBiBE (1160%) HEE A AL TR T IV,

Adjust the speed, the feed rate, and the depth of cut to suit your operating conditions, such as the milling shape, machine rigidity, tool holder rigidity, and work holding force.

If you are unable to raise the speed and feed rate higher than those indicated in the table above, lower the speed and feed rate using the same ratio.

If the workpiece gets chipped or if the operation requires a higher level of milling precision, lower the feed rate as necessary.

Depending on the shape, if the workpiece chatters, lower the speed and feed rate using the same ratio.

To mill graphite, use a dedicated milling machine. To prevent inhalation of dust, use a dust collector and a dust mask when working around graphite.

During milling, keep the runout at the tip of the end mill to be less than 0.01 mm.

To achieve efficient finishing, the feed rate may be adjusted as high as triple the rate.

For high-efficiency machining, lower the feed rate as far down as 30% for high-load operations such as slotting. This can minimize the amount of cutting remnants resulting from the flexing of the tool.

If gouging occurs while milling a flat area, raise the speed.

10. If a cut involves the shaping of a corner, use the corner radius process of the program, or adjust the speed so that it would not cause chattering, and reduce the speed at the corner at the same time (by approximately 60%).

© NGO A N
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DG Coated for Graphite Bull Nose End Mill

DG-CPR

'
@#1k BEae B4
Tool Material Tungsten Carbide I,
@E/MIE DGA—F (>4 9 BT & .
Suvfacj Treatment DG Coating ) ) fi s _ T - : 8
@nlhA 30° ' a
pe e \ ﬁ APMX
ONEFFRZE $0.5=DC<¢p1  0~-0.02mm U
Tolerance for Outer Diameterr 2$ng 4$Q3\j L2
¢1 =DC 0~-0.027mm 2 Flutes 4 Flutes LF
ORFFARE +0.01mm
Tolerance for Ball Nose Radius
OB TRHFAEZE ¢0.5<DC=¢1.5 LU+O0mmilE
Clearance for the effective length
¢1.5<DC=¢p4 LU+0.3mmbl L
¢4 <DC LU+ 0.5mmilE
(847 : mm) (Unit : mm)
PR
NE |1-F38 | BTR | AR =13 EQOEEYESS I || &R FE = AT R
DC RE LU APMX DN (B#1ME) ZEFP DCON LF Stock (Yen)
L2
8554511 05 X RO.1 X 0° X 4 0.5 0.1 4 0.9 0.44 10.98 2 4 50 B 18,200
8554512 05 X RO.1 X 0° X 6 0.5 0.1 6 0.9 0.44 12.98 2 4 50 B 18,200
8554513 05 X RO.1 X 0° X 8 0.5 0.1 8 0.9 0.44 14.98 2 4 50 B 18,200
8554514 05 X RO.1 X 0° X 10 0.5 0.1 10 0.9 0.44 16.98 2 4 50 B 18,200
8554515 05 X RO.1 X 0° X 15 0.5 0.1 15 0.9 0.44 21.98 2 4 60 B 18,500
8554516 05 X RO.1 X 0° X 20 0.5 0.1 20 0.9 0.44 26.98 2 4 60 B 18,500
8554521 1 X R0.2 X (0 X 6 1 0.2 6 1.5 0.93 12.05 2 4 50 B 18,200
8554522 1 X R0.2 X 0° X 10 1 0.2 10 1.5 0.93 16.05 2 4 50 B 18,200
8554523 1 X R02 X 0° X 16 1 0.2 16 1.5 0.93 22.05 2 4 60 B 18,500
8554524 1 X R0.2 X 0° X 20 1 0.2 20 1.5 0.93 26.05 2 4 60 B 18,500
8554525 1 x RO.2 X 0° x 30 1 0.2 30 15 0.93 36.05 2 4 80 B 18,800
8554526 1 X R02 X 0° X 40 1 0.2 40 1.5 0.93 46.05 2 4 80 B 18,800
8554531 1.5 X R0.2 X 0° X 6 1.5 0.2 6 2.3 1.41 11.07 2 4 50 B 18,200
8554532 1.5 X R02 X 0° X 10 1.5 0.2 10 2.3 1.41 15.07 2 4 50 B 18,200
8554533 1.5 X R02 X 0° x 20 1.5 0.2 20 2.3 1.41 25.07 2 4 60 B 18,500
8554534 1.5 X R0.2 X 0° x 30 1.5 0.2 30 2.3 1.41 35.07 2 4 80 B 18,800
8554535 15 X R0.2 X 0° X 40 1.5 0.2 40 2.3 1.41 45.07 2 4 80 B 18,800
8554541 2 X R02 X 0° X 6 2 0.2 6 8] 1.87 10.35 2 4 60 B 18,500
8554542 2 X R0.2 X 0° X 10 2 0.2 10 & 1.87 14.35 2 4 60 B 18,500
8554543 2 X R0.2 X 0° X 16 2 0.2 16 8 1.87 20.35 2 4 70 B 18,500
8554544 2 X R02 X 0° X 20 2 0.2 20 & 1.87 24.35 2 4 70 B 18,500
8554545 2 X R02 X 0° X 40 2 0.2 40 3 1.87 44.35 2 4 100 B 19,200
8554546 2 X R0.2 X 0° X 60 2 0.2 60 3 1.87 64.35 2 4 100 B 19,200
8554561 3 X R0.2 X 0° X 10 3 0.2 10 4.5 2.87 12.48 2 4 60 B 24,000
8554562 3 X R0.2 X 0° X 16 3 0.2 16 4.5 2.87 18.48 2 4 60 B 24,000
8554563 3 X R02 X 0° X 20 3 0.2 20 4.5 2.87 22.48 2 4 60 B 24,000
8554564 3 X R0.2 X 0° X 40 3 0.2 40 4.5 2.87 42.48 2 4 80 B 24,100
8554581 4 X R0.2 X 0° X 40 4 0.2 40 6 3.87 - 4 4 80 B 24,700
8554582 4 X R02 X 0° X 60 4 0.2 60 6 3.87 = 4 4 120 B 25,200
8554621 6 X R0O5 X 0° X 30 6 0.5 30 6 5.67 - 4 6 100 B 33,400
8554622 6 X Ri1 X 0° X 30 6 1 30 6 5.67 - 4 6 100 B 33,400
8554661 8 X R05 X 0° X 32 8 0.5 32 8 7.57 - 4 8 100 B 41,500
8554662 8 X Ri1 X 0° X 32 8 1 32 8 7.57 - 4 8 100 B 41,500
8554701 10 X R0O5 X 0° X 40 10 0.5 40 10 9.47 - 4 10 125 B 49,200
8554702 10 X Ri1 X 0° X 40 10 1 40 10 9.47 - 4 10 125 B 49,200
8554721 12 X R05 X 0° X 48 12 0.5 48 12 11.37 - 4 12 150 B 66,400
8554722 12 X Ri X 0° X 48 12 1 48 12 11.37 - 4 12 150 B 66,400

B=1RAETLE M

w

=Standard stock item.
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DG Coated for Graphite Bull Nose End Mill

IUJ%"J%FFEE% Recommended Milling Conditions

72774 b (Graphite)
TEEU) AT Roughing £ BN Finishing
El#xEE Speed(min-1) | EWEE Feed(mm/min) | {AFE Depth of Cutlrm) | 1% Speed(min-1) | 3%X4)3EE Feed(mm/min) | 1A% Depth of Cutlmm)
B 4 B | By o B e B R BN o9 fn | e
05 X RO.1 X 0° X 4 20,000 ~ 16,000 720 ~ 575 0.05 0.24 20,000 ~ 16,000 600 ~ 480 0.05 0.12
05 X RO.1 X 0° X 6 20,000 ~ 16,000 720 ~ 575 0.05 0.24 20,000 ~ 16,000 600 ~ 480 0.05 0.12
05 X RO.1 X 0° X 8 18,000 ~ 14,000 650 ~ 505 0.05 0.18 18,000 ~ 14,000 540 ~ 420 0.05 0.12
05 X RO.1 X 0° X 10 16,000 ~ 12,000 575 ~ 430 0.04 0.15 16,000 ~ 12,000 480 ~ 360 0.04 0.1
05 X RO.1 X 0° X 15 11,000 ~ 9,000 395 ~ 325 0.03 0.12 11,000 ~ 9,000 330 ~ 270 0.03 0.08
05 X RO1 X 0° X 20 11,000 ~ 8,000 395 ~ 290 0.03 0.09 11,000 ~ 8,000 330 ~ 240 0.03 0.06
1 X R02 X 0 X 6 16,000 ~ 12,000 1,150 ~ 865 0.12 0.48 16,000 ~ 12,000 960 ~ 720 0.08 0.24
1 X R02 X O X 10 16,000 ~ 12,000 1,150 = 865 0.1 0.48 16,000 ~ 12,000 960 =2 720 0.08 0.24
1 X R02 X O X 16 14,000 ~ 11,000 1,000 == 790 0.1 0.43 14,000 ~ 11,000 840 =2 660 0.08 0.24
1 X R02 x 0 X 20 12,000 ~ 8,000 865 ~ 5165 0.1 0.4 12,000 ~ 8,000 720 ~ 480 0.08 0.2
1 X R0O2 X 0 X 30 9,000 ~ 7,000 650 ~ 505 0.08 0.36 9,000 ~ 7,000 540 ~ 420 0.06 0.18
1 X R02 X O X 40 9,000 = 7,000 650 7 505 0.06 0.3 9,000 == 7,000 540 =2 420 0.06 0.15
1.5 X R02 X 0° X 6 16,000 ~ 13,000 1,450 ~ 1,100 017 0.88 16,000 ~ 13,000 1,200 ~ 910 0.08 0.44
15 X R02 X 0° X 10 16,000 ~ 13,000 1,450 ~ 1,100 0.12 0.88 16,000 ~ 13,000 1,200 ~ 910 0.08 0.44
1.5 X R02 X 0° X 20 14,000 ~ 11,000 1,200 ~ 925 0.1 0.88 14,000 ~ 11,000 980 ~ 770 0.08 0.44
1.5 X R02 X 0° x 30 12,000 ~ 8,000 1,000 ~ 670 0.08 0.88 12,000 ~ 8,000 840 ~ 560 0.06 0.38
1.5 X R02 X 0° X 40 10,000 ~ 7,000 925 ~ 590 0.08 0.7 10,000 ~ 7,000 770 ~ 490 0.06 0.32
X R0O2 X 0 X 6 16,000 ~ 12,000 2050 ~ 1,500 0.3 1.28 16,000 ~ 12,000 1,450 ~ 1,100 0.08 0.64
2 X R0O2 X 0 X 10 16,000 ~ 12,000 2,050 ~ 1,500 0.3 1.28 16,000 ~ 12,000 1,450 ~ 1,100 0.08 0.64
2 X R02 X 0° X 16 13,000 = 9,000 1,650 = 1,150 0.2 1.28 13,000 == 9,000 1,150 =2 810 0.08 0.64
2 X R02 X O X 20 11,000 = 8,000 1,400 == 1,000 0.18 1.2 11,000 = 8,000 990 3 720 0.08 0.64
2 X R02 x 0° X 40 8,000 ~ 6,000 1,000 ~ 755 0.13 0.8 8,000 ~ 6,000 720 ~ 540 0.05 0.64
2 X R02 X 0 X 60 6,000 ~ 4,000 755 ~ 505 0.07 0.6 6,000 ~ 4,000 540 ~ 360 0.03 0.55
3 X R0.2 X 0° X 10 16,000 ~ 12,000 2,450 ~ 1,850 0.35 2 16,000 ~ 12,000 1,750 ~ 1,300 0.08 1
3 X R0.2 X 0° X 16 14,000 ~ 10,000 2,150 ~ 1,550 0.3 2 14,000 ~ 10,000 1,550 ~ 1,100 0.08 1
3 X R02 x 0 x 20 12,000 ~ 8,000 1,850 ~ 1,250 0.2 1.8 12,000 ~ 8,000 1,300 ~ 880 0.08 1
3 X R0.2 X 0° X 40 7,000 ~ 4,000 1,100 ~ 615 0.15 1.6 7,000 ~ 4,000 770 ~ 440 0.05 0.8
4 X R02 X 0° X 40 12,000 & 8,000 3,450 7 2,300 0.35 2.8 12,000 == 8,000 2,450 = 1,650 0.08 1.4
4 X R02 X O X 60 6,000 = 3,000 1,700 = 855 0.2 2 6,000 = 3,000 1,200 =2 610 0.05 1
6 X R0O.5 X 0° X 30 12,000 ~ 7,000 4,300 ~ 2,500 1.5 4 12,000 ~ 7,000 3,050 ~ 1,800 0.2 2
6 X R1 X 0° X 30 12,000 ~ 7,000 4300 ~ 2,500 15 32 12,000 ~ 7,000 3,050 ~ 1,800 04 1.6
8 X R0O5 X 0° X 32 10,000 7 7,000 3,800 7 2,650 2 5.6 10,000 == 7,000 2,700 i 1,900 0.2 2.8
8 X R1 X 0 X 32 10,000 7 7,000 3,800 o 2,650 2 4.8 10,000 = 7,000 2,700 =2 1,900 0.4 24
10 X R0O5 X 0° X 40 8,000 ~ 4,000 3,050 ~ 1,500 25 7.2 8,000 ~ 4,000 2,200 ~ 1,100 0.2 4.4
10 X Ri X 0° X 40 8,000 ~ 4,000 3,050 ~ 1,500 25 6.4 8,000 ~ 4,000 2200 ~ 1,100 04 3.2
12 X R0O5 X 0° X 48 6,000 = 3,000 2,300 = 1,150 3 9 6,000 == 3,000 1,650 i 815 0.2 4.4
12 X Ri X 0° X 48 6,000 ~ 3,000 2,300 ~ 1,150 3 8 6,000 ~ 3,000 1,650 ~ 815 04 4

B AAAEIE, 0.3°~ 0.5 #BRICEHELTTEL,  Set the diagonal plunge angle to be approximately 0.3° and 0.5° .

1. N TRR AERANE, AV LRI, 7— 0 RIFHZEOERRITICLY) EERERE . X RE, THARSERET TS0,

2. EmEE R)RED LR EAFSEVEE S EEGERE. R REERULE T TTERT IV,

3. TV DRI FEET BB EX BEOTVIN I LELIGE DEICISU GEREE T TTERATEN, a{%
4 IFIRICE ST IRHCECUN RETZHE 1 MERRE CRX)REZRULERTT U GREILZER TSIV,

5. JZ77 M TISEAMIHEEERAT IV MEDORARSIEDA. 7577/ OB B TIE£E1TIHE SRR BBV RV ZEATE, “
6
7
8

IR TORILO FEDOTHRNE0.01TmmEL FICHA TIHEA T, Qe
. AL EDFRWINLI T, A—FRUTDZEN)AHFEDIHE R REESEET LT BTN HEET,

AL ETIMIOSEERMIZTHE 3. 265% LRRICEHET TS,

SHERMTE#TIHBA R BNTRLEATNI DB ADE)EEE30%ETEETEICLN T ELbAIZLBHINEL BEERSEIIEN TEET,

10. KFWOFEEE LT B15E 13 ENREFA0%ETEEL. BFRMEICENIN TR TIERATE,

. A=FRETHROL LT IMIZTIHE I MNIEYF (3—FRX0.06=11 LIfEYF) 2 EZ TTERATI,

. ARFBEBIC M= 208X H D15 E E. TOT T LAOI—FRUEEITID, EEUN FAEL AV EEEE ICERETL . 3—F5iE0E (960%) &AL TTHERAT IV,

Adjust the speed, the feed rate, and the depth of cut to suit your operating conditions, such as the milling shape, machine rigidity, tool holder rigidity, and work holding force.

If you are unable to raise the speed and feed rate higher than those indicated in the table above, lower the speed and feed rate using the same ratio.

If the workpiece gets chipped or if the operation requires a higher level of milling precision, lower the feed rate as necessary.

Depending on the shape, if the workpiece chatters, lower the speed and feed rate using the same ratio.

To mill graphite, use a dedicated milling machine. To prevent inhalation of dust, use a dust collector and a dust mask when working around graphite.

During milling, keep the runout at the tip of the end mill to be less than 0.01 mm.

When making a rough cut with a @4 end mill or greater, you can raise the feed rate as high as triple the rate, for making a Z cut depth that is less than the corner radius.

To achieve efficient finishing, the feed rate may be adjusted as high as triple the rate.

For high-efficiency machining, lower the feed rate as far down as 30% for high-load operations such as slotting. This can minimize the amount of cutting remnants resulting from the flexing of the tool.
. When finishing a horizontal plane, lower the feed rate as far down as 40% on a milling machine that operates quietly.

. When finishing a shape with a corner radius, change the milling pitch (corner radius x 0.06 = finishing pitch).

12. If a cut involves the shaping of a corner, use the corner radius process of the program, or adjust the speed so that it would not cause chattering, and reduce the speed at the corner at the same time (by approximately 60%). 8
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DG Coating for Graphite Four Flute Short

DG-EMS pE— ©

@#1f} HBESE

Tool Material Tungsten Carbide ) P
exmiz D035 =
Surface Treatment DG Coating - a
.ﬁ%}ﬁ 30° 1 APMX
LF

ONEFFRZE 0~-0.027mm

Tolerance for Outer Diameter

(B4 : mm) (Unit : mm)

APMX DCON LF Stock (Yen)
8553208 4 8 4 80 B 27,000
8553212 6 12 6 80 B 28,600
8553216 8 16 8 100 B 40,100
8553220 10 20 10 100 B 53,000
8553222 12 24 12 120 B 58,300

B={Z#7 & B=Standard stock item.

ltﬂ'ﬁﬂ%ﬁglﬁﬁ Recommended Milling Conditions

2774 b (Graphite)

AL Slotting AIEANTL  Side Milling
Bz Speed % V)R FE Feed Bz E Speed V)R E Feed
(min-1) (mm/min) (min-1) (mm/min)
18,500 1,550 18,500 2,250
6 12,500 2,100 12,500 3,000
8 10,000 1,950 10,000 2,800
10 8,000 1,750 8,000 2,500
12 6,600 1,450 6,600 2,100
|7 s |@r ap
/ // 1
7 1 Z
PHARE / /
Ae
Depth of Cut 1
¢$4<DC=¢8 0.3D
¢»8<DC 0.5D
ap de
®4<DC=¢8 1.5D | 0.05D
»8<DC 2D 0.05D

BREAAAE L, 3 EERICEELTTFEL,  Set the diagonal plunge angle to be approximately 3° .

1. INITFAR AR R RV Z R, T— 7R FDZEDOFERRRICEY), BEERE EEE PHARSERET T IV, 1. Adjust the speed, the feed rate, and the depth of cut to suit your operating conditions, such as the

2. BEERE X )EED LRE EDVSEVS S IIEESEE X RELARICERT T CIERTEL, milling shape, machine rigidity, tool holder rigidity, and work holding force.

3. T—IDRIPRETIEET BEOSVIINLELES JZE"FCUT%UEF%TH"( ,QEﬁﬁTé“ 2. If you are unable to raise the speed and feed rate higher than those indicated in the table above,
e RG] > ERZ- T % < o

ar - L s N - o= s AR lower the speed and feed rate using the same ratio.
4. MIFRICE>TINIEHIEEUDN BE T 25 E 1. RERE X REZRULER T CGREILZERATE, 3. If the workpiece gets chipped o if the operation requires a higher level of milling precision, lower

5. 7577 AMI T3 ERMTIHEEZERTIVAREDRARGIEN A, 7577 DEBE TIEEX1T OIS A IFEE the feed rate as necessary.

1 BFEY X7 EZ(EHETE, 4. Depending on the shape, if the workpiece chatters, lower the speed and feed rate using the same
6. MIHEIRIOHEDRNE. OIMmAFIHA CER T 5. ?ct;?r.wi\l graphite, use a dedicated milling machine. To prevent inhalation of dust, use a dust
£ 1E|JE7J|]IFFE?\§|‘Bl:%f:é‘fﬂﬁf{f)‘qﬁéfﬁﬁg\ 7075 LOA-FRIEEAT I, EEUNREL AL BRI collector and a (“iusl mask when working around graphite. v

L. O—F B30 (£940%) HEEHAL TTERTIL, 6. During milling, keep the runout at the tip of the end mill to be less than 0.01 mm.

7. If a cut involves the shaping of a corner during side milling, use the corner radius process of the
program, or adjust the speed so that it would not cause chattering, and reduce the speed at the
corner at the same time (approximately 40%).
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DG Coated for Graphite Four Flute Short with Long Neck

DG-LN-EMS s = & |

@1 BEaEe
Tool Material Tungsten Carbide
OXEWLE  DGI-F( Y 2 %
Surface Treatment DG Coating o 1: a ! I é
[ Zetbreh:| 30° o g
Helix Angle _ APMX
O/ ZFFRZE 0~-0.027mm LU
Tolerance for Outer Diameter
- L2
OETRHFAEZE ¢1 <DC=¢1.5 LU+O0mmllEt LE
Clearance for the effective length
¢1.5<DC=¢4 LU+0.3mmllL
¢4 <DC LU + 0.5mmLl E
(847 : mm) (Unit : mm)
AEDE v
Faxes BHTE Pk HE ETCORNE PRt =3 TEE TRAEAMR
DC LU APMX DN (2%18) DCON LF Stock (Yen)
L2
8553321 1 X 5 1 5 2 0.96 10.9 4 50 B 20,100
8553322 1 X 10 1 10 2 0.96 159 4 50 B 20,100
8553331 156 X 75 15 7.5 3 1.44 125 4 50 B 20,300
8553332 15 X 15 15 15} 3 1.44 20 4 60 B 20,300
8553341 2 X 10 2 10 4 1.9 13.9 4 60 B 20,300
8553342 2 X 20 2 20 4 1.9 23.9 4 60 B 20,300
8553361 3 X 15 3 15 6 29 17 4 60 B 26,200
8553362 3 X 30 3 30 6 29 32 4 70 B 26,200
8553381 4 X 40 4 40 8 3.9 — 4 100 B 27,500
8553421 6 X 60 6 60 12 5% = 6 100 B 34,500
B=1Z#7 M B=Standard stock item.
WIEISREEEER  Recommended Milling Conditions
1. ISR BRI, RV AR, T— ORI HE
2774 b (Graphite) DIERIRSIC LY, EERREE . 3% R, THARS
EFREIT AL,
i ) EE Feed 2. EERERE, BUREN AR L) LSS A
@&i?g Sz (mm/min) BRI R FIU R TR (AT
min-1 BN,
I  Slotting AIEIIT  Side Milling O
1 X 5 20,000 550 560 NPBELIGE LBISCTGEREREE TS
1 x 10 10,000 280 450 AT, N
4. IIFRICES>TINIRBFHCEEUN BE T ZI5E
15 x 75 20,000 580 620 W AR R R R TR TR
15 X 15 10,000 300 500 ZIERATEN,
> % 10 20,000 630 670 5. 777wfl~bu1z;§)§?ulf§éézﬁm‘Fég\Jf}_
EOWARGIEDEZ. TZ77 7 b DEBETIEEET
2 X 2D 000 550 250 S AL BBV EIEATAN,
3 X 15 20,000 900 1,000 6. IR IR ILDAFEDIRNE0.0TmMmELT
ICHIATTRERT AW,
3 X 30 10,000 500 800 N
7. AIEIN T CREERIC Y2 HIN HB5HE IR 70
4 X 40 9,400 650 800 77 LOA—FRIBEITID. EEUNREL L
6 X 60 6,300 480 600 [E$mRE (CERERL . O—F BB (§940%) 8%
BERALCIERTE,
1. Adjust the speed, the feed rate, and the depth of cut
7BES an to suit your operating conditions, such as the milling
shape, machine rigidity, tool holder rigidity, and work
holding force.
/ 2. If you are unable to raise the speed and feed rate
. A 7 higher than those indicated in the table left, lower
YHARE 7 the speed and feed rate using the same ratio.
Depth of Cut Qe 3. If the workpiece gets chipped or if the operation
requires a higher level of milling precision, lower the
feed rate as necessary.
T 4. Depending on the shape, if the workpiece chatters,
_ lower the speed and feed rate using the same ratio.
& ap ae 5. To mill graphite, use a dedicated milling machine.
I e — To prevent inhalation of dust, use a dust collector
ﬂw and a dust mask when working around graphite.
6. During milling, keep the runout at the tip of the end

mill to be less than 0.01 mm.

. If a cut involves the shaping of a corner during
side milling, use the corner radius process of the
program, or adjust the speed so that it would not
cause chattering, and reduce the speed at the
corner at the same time (approximately 40%).

ERHN)AALAEIL, 3 EBRICHELTTEL,  Set the diagonal plunge angle to be approximately 3° .

~
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Cutting Data

DGYU—XZRAWIST 74 MIlT

Graphite machining using the DG Series

l$f§ﬂ 1 Example 1

IR SETE HHIE— K s | omE | ap | of | MR
Process Tool Machining mode Speed (min”) | Feed (mm/min) Cut((irr;gin';’ime
B S0
Ff;bm” F2039G |R10 x 8520 x 130|  F3E&BHIT 6,000 2500 |5 |5 32
oughing Leveled contour
roughing
JHET | peEBD | R3x 30 x 120 | FEMMEMT | 7000 | 1400 |1 |1 21
emi-Finishing| Corner contour machining
F—aRft Wi N FohR
Data Provider b DG-EBD | R5 x50 x 150 | &L 6,000 1,500 |0.35|0.35| 132
Finishing Leveled contour
finishing
fEF | paeBD | R3x 30 x 120 | FEMEEMT | 7000 | 1400 [025(|025| 24
inishing Corner contour machining
fET | peesD | R2x 20 x 120 | FEMEAMT | 7000 | 1000 |02 [02 | 33
inishing Corner contour machining
fEF | pe.Ln-EBD R1 x 60 FEMBEML | 5509 600 [0.15|015| 7
inishing Corner contour machining
l$f§|l 2 Example 2
I ERIa GHIE— K s | womE | ap | of | MORE
Process Tool Machining mode Speed (min") | Feed (mm/min) Cuﬂ(i;?n';'ime
FBY | DG-LN-EBM R1 X 20 SRR 8000 | 2600 |05 |08 | 140
oughing Contour roughing
fET | pe.LN-EBM R1 x 20 TEBEET | gooo | 2200 |008|008| 328
inishing Leveled contour
finishing
TR FBEgINT
B - iy | DG-LN-EBM R1 x 20 o e 8,000 2200 |0.08|0.08 34

Data Provider

shaping your dreams

A-LASi—-Hn=4t
T442-8543 BRI AFITR=TB22%&!t
7(0533)82-1111 FAX(0533)82-1131

0SG CORPORATION

3-22 Honnogahara, Toyokawa, Aichi, 442-8543, JAPAN
TEL. +81-533-82-1118 FAX. +81-533-82-1136

/N BLCBEONERLIEHIC

REBESRER

T143-0025 HRRIMAHXERA3-25-4 2 (03)5709-4501 FAX(03)5709-4515 OIEEEMT B WET 2BRNSHZDT, OTEDYNKN BT SEAERIELT TR,

R BENN—REA A RRREEFALTTE,  ORAE RERBH RELS, BS5CERZDIEL TR,
= = OYNIBHRFETTHSBNTTE, OTECRFANABLTTEL,

T465-0058 FHRLEHEMBRXEM1-9 @(052)703-6131 FAX(052)703-7775 \Otﬂuw‘mﬁ?vzmmm?aw O THIICTEDFERBETOTTEL, )

TR )

T550-0013  KIRMAMRMERHEI2-4-2 4055 7(06)6538-3880 FAX (06)6538-3879 &Safe use of cutting tools

i & ©(022)390-9701 # M@ ©(054)283-6651 K R #(06)6747-7041 'g;g;:geufyiggf‘;'ej;fggg'assesand safety 'gtf;g;gtgm%:gggﬂ\odns_immediate'v ifyou hearany

8 W 2(024)991-7485 & # @(053)461-1121 B & &(078)927-8212 @®Do not touch cutting edges with bare hands. ~ @Do not modify tools. _

OB B(025)2869503 B Il BOS3)B21145 U B(086)2410411 | Soopeiahingchpihbueunds @fln e corect oo frthe oot

+ H &(0268)28-7381 %= i &(0566)77-2366 M E = (087)868-4003 \.StopcuttingwhenthetoolbecomesduIIA Y,

# 3 ©(0266)58-0152 KHE ©(052)703-6131 5 & B(082)507-1227 P )

@ E m(0270)40-5855 & = m(058)259-6055 7 M m(092)504-1211 ®BMICOVTE. BICHR URET>TEVIIDT. FEB<ENYOT

& Y74 B A

FHZ £(028)651-2720 ~35 w(0533)82-1145 AN ©(093)4353655 | JBMTIRERETIBENHUET, ) )

N\EF B(042645-5406 = B m(0594)26:0416 & & m(096)386-5120 100l specifications are subject to change without notice.

*x W @(029)354-7017 = B ©(052)703-6131 .

& ] @(03)5709-4501 £ R =(076)268-0830 OSGHIEE

E K #(046)230-5030 IR # =(077)553-2012

(TEDRHiIETIESIE )

& W

8- &

0120 - 41 5981

9:00~1

e 0593821134 (2 vmveemt hp
(ZDthDT

(EHER 0SG HP

mfo@osg co.jp

Einit: SED) E-mail:cs-info@osg.co.jp HAEBEANSDOREMERS - BREZUF T, ¥ Allrights reserved. ©2009 0SG Corporation.

ERX—ILYAYY) 0SG E-mail (B8R

VEGETABLE zZoh507 QEIRIICIE.
. . OILINK  BEEsLE: t@mm o N-92.916.AA-D.EF-D (NT)
https://www.osg.co.jp/ https://www.osg.co.jp/support/club/ EEALTHBUE 19.04



	H01
	P01
	P02
	P03
	P04
	P05
	P06
	P07
	P08
	P09
	P10
	z04

