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End Mills for Additive Manufacturing
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Three-dimensional negative robust geometry optimized for additive manufacturing,
even applicable to large depth of cut.
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Ball Type
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What is Additive Manufacturing?
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Unlike conventional processing, where an object is formed by removing excessive materials, additive manufacturing deposits

materials layer upon layer to create an object, which is a process similar to 3D printing. By utilizing 3D data, short delivery and
low production cost are made possible.
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3D data Laser metal 3D Printing Milling process

XIEAEIE (Additive Manufacturing) IXPMEFRE2009FEEIEMAINS (ASTM) wEM.
The name of Additive Manufacturing was established by the American Society for Testing and Materials (ASTM) in 2009.
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Radius Type (6-Flute/8-Flute)
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Suitable for milling of built-up welding parts

NEW|
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Super heat resistance and high toughness DUROREY coating

PAT.P in Japan
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Super heat resistant layer and ultra-fine periodic nano-layered structure provide superior
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Super Heat Resistant Layer
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Ultra-Fine Periodic Nano-Layered Structure
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Adhesion Strength Reinforcing Layer
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toughness while maintaining high heat resistance and abrasion resistance. Also suppresses Base Metal
chipping even in high hardness milling and achieves long tool life.
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Coating Color Coating Structure Hardness Oxidation Heat Resistance | Adhesion Strength | Surface Roughness | Wear Resistance Toughness
Temperature
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Black Gray UItra-Fi,r:e Periodic Nano-Layered 4 1 ’ 300 * © O * ©
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DUROREY is a registered trademark of OSG Corporation.
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Cutting Data I
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Long tool life even in milling of built-up welding parts with large depth of cut

1%}5515 AM-EBT R6 X 12 %@Eﬁﬁﬁ%ﬂ 27:] B AM-EBT HHIZSmE After milling 25m
ool 2-flute ball end mill for high hardness milling
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Milling Method

Linear Machining

37m/min(1,000min™)
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Micro chipping in the center
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Depth of Cut

1,000mm/min(0.33mm/t) | 666mm/min(0.33mm/t)

Ap=3mm de=0.5mm
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Coolant Air Blow

{sE R ST AL
Machine Vertical Machining Center

TIHIEEE (m) Cutting Length

10 15 20 25
) ] 1 1

25m R
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Breakage

AM-EBT

B Wear in the center
SREARLRTI 27 | 0.7m 5370

2lute ball end millfor high hardness milling Breakage

- iﬁgéﬁﬂ’ﬂﬂﬂlﬁﬁﬂ Milling Example in Stellite Alloys

FRTE AM-CRE ¢ 8XR2(67J)
Tool 6FL
INTA% BEREEEE Stellite (48HRC)
Work Mater Stellite

IIEE =53/

Milling Method Contour Line Operation

50m/min(2,000min™)

600mm/min(0.05mm/t)

Ap=0.5mm de=0.5mm
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Coolant Air Blow
{sE R ST AL
Machine Vertical Machining Center

IEIEE (m) Cutting Length

50 100 150 200
1 1 1 1
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Normal wear

AM-CRE

.*/ﬁlEﬂJ% Guide for icons

n *Zl-ﬁ Tool Materials

BREE
CARBIDE Tungsten Carbide

ﬂ Rﬁ% Tolerance of Radius
R ORTRYUIRRAE

Identifies the tolerance of the radius for
2001 g mills

E ;EE%EE Surface Treatment

DUROREYRE
purorey DUROREY Coating
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Tolerance for milling diameter

B ﬂ?ﬁﬁ%}ﬁ Helix Angle
paw  RRH)SEREERE

30° Helix Angle of Flute for End Mills

E tﬂﬁu%ﬁ Cutting Conditions
SPEED TS EERIERE

Indicates page number for cutting
conditions
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End Mills for Additive Manufacturing Ball Type

AM-EBT
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— AW SPEED
CARBIDE )y poney +oo1 O .
+0.01 B{7: mm Unit: mm
RRS BRER x IMZ 2K UEIN 1= TIE EF
EDP No. R X Dc L 2 Ds z Stock
3188060 R3X 6 60 9 6 3
3188080 R4X 8 70 12 8 3
3188100 R5X 10 80 15 10 3 o
3188120 R6X 12 90 18 12 3
3188160 R8X 16 105 24 16 3
3188200 R10X%X 20 110 30 20 3
-FRICUHBAIES R p.3. - See p.3 for explanation of icons.
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End Mills for Additive Manufacturing Radius Type
R . TR \ —
R\ - & ¢ Y 4
\/AJ
L
[ ] AW  SPEED %
CARBIDE P r::n ‘
LUROREY +oos O
+0.01 BAf7: mm Unit: mm
[Elinas BRHAR x MR ESN 7 R TIE E=
EDP No. R X Dc L [) Ds z Stock
3183015 6 XR1.5 60 9 6 6
3183020 8 X R2 70 12 8 6
3183120 10 X R2 80 15 10 6 o
3183220 12 X R2 90 18 12 8
3183230 16 XR3 105 24 16 8
3183330 20X R3 110 30 20 8

-FRICIRBAIEZSA p.3. - See p.3 for explanation of icons.
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Prehardened Steel Hardened Steel Stainless Steel Alloy Titanium Alloy
(Stellite) (Inconel 718)

g EOe
Abkrcvistion ~45HRC ~65HRC <200HB
AM-EBT o o o o o o
AM-CRE o o o o o o

O =best O=good
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I tﬂﬁ”%’f"tg;ﬁ% Cutting Condition

Bl AM-EBT BkLEY

Ball Type
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Work Material (S¢;||ﬁ¥e) Titanium Alloy (Inconel 718)

~45HRC ~65HRC =200HB
Rcoi ol 50~70m/min | 40~60m/min | 60~80m/min | 50~70m/min | 40~60m/min | 20~40m/min
R BE HARE %E HEERE BE HAEE BE HARE HE HARE ®E HEERE
Speed(min') Feed(mm/min) Speed(min”) Feed(mm/min) Speed(min') Feed(mm/min) Speed(min’) Feed(mm/min) Speed(min”) Feed(mm/min) Speed(min') Feed(mm/min)
R3 3,200 960 2,700 800 3,700 | 1,120 | 3,200 960 2,700 800 1,600 480
R4 2,400 860 2,000 720 2,800 | 1,000 | 2,400 860 2,000 720 1,200 430
R5 1,900 860 1,600 720 2,200 | 1,000 | 1,900 860 1,600 720 960 430
R6 1,600 960 1,300 800 1,900 | 1,120 | 1,600 960 1,300 800 800 480
R8 1,200 790 1,000 660 1,400 920 | 1,200 790 1,000 660 600 390
R10 1,000 720 800 600 1,100 840 | 1,000 720 800 600 480 360
dp Pf
VIR R<6 | Max:0.15D
epth of Cut 0.05D
8=R Max:3mm

1 AR TRHT W*ZBDI(QE%F‘E) RBBIRERREREMNT.

2. EfEAERINE,

B AM-CRE E5MAEY
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ESE ERIRIESSIRI TIRIRIR BRI 4.
4. BE%@&E#CE‘JE/H'F TR, HHAREMRE.

5. EIRIEIN DA 68 LRI DRI,
6. FHMIHERT, AT NERTIBHEE, BEASIORETR.

7 EEERKEETEIERIII TR SN, SRS Ra2NEEa S,
8. BRAMRE=H TEMIRIIEE.

9. TANEINFBRBEAIIHI TR, B TR,

Radius Type

BT

1. This tool is recommended for the roughing of additive manufacturing and mold overlay surfaces.
2. Please use machines and holders that are rigid and highly accurate.
3.The values listed above are for reference. Please set the cutting condition in accordance with the actual machining

environment.

4. Please adjust the speed, feed and depth of cut accordingly when the overhang length is longer than specified.
5. Please use a suitable fluid with high smoke retardant properties.
6. During dry (no fluid) milling, please use air blow to remove disposable chips from the milling area

and to eliminate chip packing.
7. Please use water-soluble coolant when machining stainless steel, cobalt-chromium based alloy, titanium alloy, and

Ni-based alloy.

8.Tool runout should be kept to a minimum for maximum accuracy.
9. When the cutting load fluctuates in areas such as the corners, please reduce the rotational speed.

G

T | et T adenedses Ltk SO o aEns
Work Material A ERm Al (Inconel 718)
~45HRC ~65HRC <200HB
LU 50~70m/min | 40~60m/min | 60~80m/min | 50~70m/min | 40~60m/min | 20~40m/min
HMEXY HE HARE ¥R HAEE HE HOERE BE HLERE KE HORE BE HAEE
Mill Dia.(mm) Speed(min”) Feed(mm/min) Speed(min”) Feed(mm/min) Speed(min’) Feed(mm/min) Speed(min”) Feed(mm/min) Speed(min’) Feed(mm/min) Speed(min) Feed(mm/min)
6xR15 | 3200 | 960 | 2700 | 800 | 3700 | 1,120 | 3,200 | 960 | 2700 | 800 | 1600 | 480
8<R2 | 2400 | 720 | 2000 | 600 | 2,800 | 840 | 2400 | 720 | 2,000 | 600 | 1,200 | 360
10<R2 | 1,900 | 920 | 1600 | 760 | 2,200 | 1,070 | 1900 | 920| 1,600 | 760 | 960 | 460
12xR2 | 1,600 | 1,270 | 1,300 | 1,060 | 1,900 | 1,490 | 1,600 | 1,270 | 1300 | 1,060 | 800 | 640
16xR3 | 1,200 | 1,430 | 1,000 | 1,190 | 1,400 | 1,670 | 1,200 | 1,430 | 1,000 | 1,190 | 600 | 720
20xR3 | 1,000 | 1,530 800 | 1,270 | 1,100 | 1,780 | 1,000 | 1,530 | 800 | 1270 | 480 | 760
ISR dp | Max:0.5mm
Depthof Cut de | Max:0.5mm

1 BEEFEAATRMTIEMINT(EBRE)  REBIRMREEMNT.

2. B EFERIY,
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3. ERMEAGEE. BSE ERIRIBIRMTRGIRETEISM.
4 HEESHTRBANERT, § HRRARE,
5. NESHMREANERT, [ FEEH, HAmENNRE.
6. ISIRIEIN TH7RHE R AR ME D AT,

7. FRAMIERT, ATRERTBERE, BERSIERET

8. HEFERAKBEIEIHRANIAER. HsEaS. %KAQW%%EAQ.
9. RAMRE I TEMIREIGE.

10. ZENEIMAEPSADEIRTTRT, E TR,

1. This tool is recommended for the roughing of additive manufacturing and mold overlay surfaces.
2. Please use machines and holders that are rigid and highly accurate.
3.The values listed above are for reference. Please set the cutting condition in accordance with the actual machining

environment.

4.Please reduce the feed rate when the depth of cut is greater than specified.
5.Please adjust the speed, feed and depth of cut accordingly when the overhang length is longer than specified.
6. Please use a suitable fluid with high smoke retardant properties.
7.During dry (no fluid) milling, please use air blow to remove disposable chips from the milling area

and to eliminate chip packing.
8. Please use water-soluble coolant when machining stainless steel, cobalt-chromium based alloy, titanium alloy, and

Ni-based alloy.

9. Tool runout should be kept to a minimum for maximum accuracy.
10. When the cutting load fluctuates in areas such as the corners, please reduce the rotational speed.
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shaping your dreams

Bt (L) FEIRERAH

OSG Corporation

BXtA (i) A58

ik B TRIKTE’1133S KTREL IAT10A1E10E1003-0755T

FEiE: 021-52552588; f&5: 021-58883300; HRgm: 200051

B (L) TimBshr
Mok FotRTMES STEm - 2@ AR 1004=
FiE: 0510-82739271;  {£H: 0510-82739220; HB4m: 214074

BREA (EE) FSHESHT
ik FEmERSXICEr SABEE1801=E
EHiE: 0553-5868160; f€E: 0553-5868190; Hipgm: 241000

BREANL (L) ZHNERSSFAR
ek PN Tl XERERK 181 SAEIRAE15112=
FHiE: 0512-62388327; f&HE: 0512-62388320; HB4m: 215028

BREH (L) SMLLSESSAT
bt HUH L X ERIR—ER66 S 4 (3181 703=
FHiE: 0571-82757757; {&E: 0571-82757767; MBéw: 311215

BREA (L) TRESSAT
bt RTERM X KBRS 7 00 SSRTABARE2072=
FEiE: 0574-88161548;  {&E: 0574-88134670; MB4w: 315199

BXEH (Ei8) T AR
otk TMNHRIAXMAIFEER 157 54RFIHICREA17017
FBIE: 020-38210423; f&8: 020-38210425;  HP4m: 545006

BREAL (EH) RYIESF
ik SR EARERKERERR129CE (BRBEISAHO)
FEiE: 0755-83566532; {&H: 0755-83558854; HB4%: 518048

BXEAL (i) #MNERSSHAT
Mol RN TR BRI S AT AR 2EE23 R4S 5
E8iE: 0772-8250338; f€H: 0772-8250328; HRgm: 545006

B (L) bR
ik IR XEE ISMAR 1 9SERRAEARE18-05C
FiE: 010-85261018;  f{£H: 010-85261016;  HBZ®: 100004

BREH (EE) REDNE

otk KRBT XD 1SFIFEIFTAE10E1018=
EEiE: 022-23037566; f€H: 022-23037577; Hik4R: 300020

BREAL (L) FBINEESSAT
otk SRS REEEE S S LR LERT 1 SE3S#:1 8551002
EBiE: 186-3092-1318; HRgm: 450016

XA (L) FaRESsA
il FARTHARRKRUSARIERIER13S5#3585t301=
EBiE: 029-88860594; fEE: 029-88860594; Hkgm: 710000

R (L) KESNE
ik REFFRXIUCEFRAEB2006
EBiE: 0411-87655185;  {&H: 0411-87655186; HE4m: 116600

B (Eig) EHOAE
Hbhk: BEHHIEXRHEE30SHIAT 5358152702803
FEIE: 0532-66775787;  {&HE: 0532-66775797; Hp4R: 266034

BRLAN, (L) EPHESSAT
HhE: SEPRTEATEX XAEHEIS5S LA RN S32-04
EiE: 024-22852762 fEE: 024-22852763 HBgw: 110021

BRLH (L) KESFSH
ik KETEMXES ARS8 SEREER2ET1405=
EBiE: 0431-89388499;  {&¥H: 0431-89230366; HE4s: 130012

BREHL (L) PREB=SSFT
otk ERTEVEX AR 7 S RER2% 1 85T803S
EBiE: 028-65783992; f€H: 028-85005292; k%R 610042

BtHl (i) EXRHRA
ik BRTEIEXEEEESIUK18S FiaElaEih 41812-1
EBiE: 023-65001315; Hpgm: 401120

XA (L) EiRESH
ol EIRTLE X =PHES I IERRB 18525052
E3iE: 027-85557360; f&H: 027-85557350;  HB4": 430010

XA (L) KVESH

otk RO THARL KT iR 365 41mSOHO 1613
E3iE: 0731-88620770; f€H: 0731-88620770; Hp4H: 410000

Http://www.chinaosg.com

Ty 409 888 2086,

E-mail:business@chinaosg.com
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