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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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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

x1&AEIE ( Additive Manufacturing ) IXPMEFRE2009FEE RIS (ASTM) &N,
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

HRMFE: EFIIERT o
D U Ro REY ;\ﬁ}% Super Heat Resi:tlant'[;yer

H . . /" 4 é NP4 £3 'D\ E%
Super heat resistance and high toughness DUROREY coating UlraFine Ef:gﬁ?ﬂf@%ﬁez S’:ucm*g
SICEBRYEBMAVEIBHAGK RGN, RIS BRI W ERREDRE ——
ﬁ§$ﬁﬁtm%’ﬂﬁ, Adhesion Strength Reinforcing Layer
EEEEMTPteHEET), SCHRKATIESD. Eitfthh ——
Super heat resistant layer and ultra-fine periodic nano-layered structure provide superior toughness Base Metal

while maintaining high heat resistance and abrasion resistance. Also suppresses chipping even in high
hardness milling and achieves long tool life.

SHFE
REE IR ®E (GPa) BE (C)| mi#vt MIEND | REAERGEE | WERME | @aEd it
Coating Color Coating Structure Hardness Oxidation Heat Resistance | Adhesion Strength | Surface Roughness | Wear Resistance | Welding Resistance Toughness
Temperature
ExE s iy SRR
Black Gray Ultra-Fine Periodic Nano-Layered 4 1 ’300 * © O * © ©
DUROREV2OSGA IR EMESIT. () O~ O~ ()
DUROREY is a registered trademark of OSG Corporation. Fair Best
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I UHI%‘SHE Cutting Data I

- EDﬁ%ﬁ@ﬁﬁE’ﬂfﬁﬂﬂlmﬁgﬁﬁﬁﬁﬁ Long tool life even in milling of built-up welding parts with large depth of cut
LAEERSLEE 270 AM-EBT fNTI25mfg After milling 25m

Conventional 2-flute ball end mill

AM-EBT R6X 12

BK-660R
EBE&INT

Linear Machining

37m/min(1,000min™)

HRERARER O]

Micro chipping in the center

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

Adp=3mm de=0.5mm

ST
3 Air Blow
(EFEHL RN
achine Vertical Machining Center

EIREE (m) Cutting Length

10 15 20 25
1 1 1 1

25m MG

Wear in the center

=0

o
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Large chipping

AM-EBT
VATEERSLHETD 27 |1 0.7m 70

Conventional 2-flute ball end mill

Large chipping

- %EE%@E@DDI?%@U Milling Example in Stellite Alloys

AM-CRE ¢ 8XR2(67])

6FL

H#EES (48HRO)
Stellite
=153/

Contour Line Operation

50m/min(2,000min™)

600mm/min(0.05mm/t)

Ap=0.5mm de=0.5mm

Siom
Air Blow
RN

SRR

ne

Vertical Machining Center

tﬂﬁ”ﬁﬁ% (m) Cutting Length
50 1(I)0 1?0 Z(I)O

Normal wear

AM-CRE

| 1:/3_718*'1]% Guide for icons

n *ZE Tool Materials E %ﬁ%ﬁ Surface Treatment B ﬂ?ﬁﬁ% Helix Angle ﬂ RitF"’_é‘E Tolerance of Radius

BREE mmmm DUROREYIRE — " R EmerTMOREAE
CARBIDE Tungsten Carbide ooy DUROREY Coating ‘;‘ %ﬁ?&ﬂﬁt@hﬂ’ﬂﬂ%ﬁﬁ%fﬁ @ thetoleranece ~ the
Helix Angle of Flute for End Mills = £0.01 radius for end mills

B 9|‘?§E'Sli¢§§ Tolerance for Milling Diameter B t}JﬁU%’ﬁz Cutting Conditions ?&i{'ﬁ Shrink

FoREETIHIIME e FH IR AR R ATIE NS W SRR AT
Tolerance for milling diameter Lr;dgé?tﬁisr]gage number for cutting FIT  Suitable for the shrink holder system
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End Mills for Additive Manufacturing Ball Type

AM-EBT
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LH
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Type 2
xR g8 e DB :
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&/| |_APmx
LCF L

R
— ol S ST
v FEED
CARBIDE DUROREY 4 0,07 AT 30° P6
B :mm Unitmm
= BRHR x JMR 2 b2 [pmenrn, 7 ; o [l EXF TR A arIsEiraRus(le) |, .

Hms *izfﬁ%%{ 2K | K BYER LH W | R | DE | TRE| 11 EﬁecﬂJ\\/e length byincHn);d angles R| EfF
EDP No. RE X DC X LU LF APMX | LCF DCON DN ZEFP 8k 05° 1 15° > 3 Type | Stock
3187240 | R1 X 2X 4| 60 2 — | 119 6 1.95 10.64°| 4.19| 43 | 4.42| 455| 4.85 o
3187280 | R1 X 2X 8| 60 2 — | 159 6 1.95 7.79°) 8.33| 8.58| 886| 9.15| 9.82 o
3187360 | R1.5X 3X 6| 60 3 — | 118 6 2.85 8.15°| 6.44| 6.61| 6.79| 7 745 o
3187392 | R1.5X 3X12| 60 3 — | 178 6 | 285 5.22°/12.64 [13.03|13.44|13.89|14.91 : o
3187408 | R2 X 4X 8| 60 4 — [ 12 6 | 385 5.65° 849 | 8.71| 896| 9.22| 9.81 o
3187416 | R2 X 4X16| 60 4 — |20 6 | 385 3.17°116.76 [ 17.27|17.82|18.42|19.76 o
3187510 | R2.5X 5X10| 60 5 — | 121 6 | 485 3 2.95°110.54(10.82|11.12|11.45| — B [
3187520 | R2.5X 5X20| 60 5 — | 221 6 | 485 1.46°(20.87 |21.52| — - — o
3188060 | R3 X 6 60 3 9 - 6 — - - - - - — o
3188080 | R4 X 8 70 4 12 = 8 — — — — — — — o
3188100 | R5 X10 80 5 15 - 10 — - - - - — — 5 o
3188120 | R6 X12 90 6 18 — 12 — — — — — — — o
3188160 | R8 X16 105 8 24 — 16 - — — — — — - i
3188200 (R10 %20 110 | 10 30 — | 20 — — — — — — — o
FRRIBEIBESRp.3. - See p.3 for explanation of icons. O=tREREFER @=Standard stock item

% =NEW SIZES
ET: AT IARMARIKIRERIS (Le)
Effective Neck length (Le) depending on Inclined Angle (@) of workpiece
, )
| i oI
H%QEL%; =1 105" |
) Xy g e —
N s N ) RPN R ENE
i N RdERE T HWEMNTRRFETS.
o K I THHTR R No numerical value means no
| 4 Le | interference with workpiece.
H dl
B |
INTAAR
Work Material | fE| R4 - FREEEN YA W HEEES RES BEGE
Hardened Steel- Hardened Steel Stainless Steel Cobalt-Chromium Based Alloy Titanium Alloy Ni-Based Alloy
Prehardened Steel (Stellite) (Inconel 718)
[ElEs
Abbreviation ~45HRC ~60HRC | ~70HRC =200HB
AM-EBT @) O O @ @

&

©=best ©=good
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End Mills for Additive Manufacturing Radius Type

AM-CRE

DC ‘
7
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DCON ‘

NN B i\

LCF LF

4

877 8-Flutes
R
[ NEITT N SPEED
v FEED
CARBIDE 1 jpoREY e FIT 60" P6
+0.01 B : mm Unitmm
Ams HME X FEIHAR 2K UAYS BREK S % Bt
EDP No. DC X RE LF APMX LCF DCON ZEFP Stock
3183010 6 XR1 1 {
60 9 6
3183015 6 XR1.5 1.5 (
3183018 8 XR1 1 (
70 12 8 6
3183020 8 XR2 2 ([
3183110 10 X R1 1 (
80 15 10
3183120 10 X R2 2 B (
3183210 12 X R1 1 ([ J
90 18 12
3183220 12 X R2 2 (
3183226 16 X R1 1 (
105 24 16 8
3183230 16 XR3 3 (
3183310 20 X R1 1 (
110 30 20
3183330 20 XR3 3 ([ J
FRIRIRBBIESRpP.3. - See p.3 for explanation of icons. O =t HREFR @=Standard stock item
% =NEW SIZES
TR
Work Material | - JfEI[EERX] - FRASHEN FEE N FIEEESS HEE REES
Hardened Steel- Hardened Steel Stainless Steel Cobalt-Chromium Based Alloy Titanium Alloy Ni-Based Alloy
Prehardened Steel (Stellite) (Inconel 718)
BRI
Abbreviation ~45HRC ~60HRC | ~70HRC =200HB
AM-CRE @) O O @) @) @) (©)

O =best O =good
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I tJJ ﬁ”%{tl:g;ﬁ% Cutting Condition I

B AM-EBT BkSLEY  Baii type

E - Jm E =3 PAN
ﬂjf\rjemned S}tje\jE %m Ha??ejf\jgleel St?r?liz(iltzleel Cobfl%fﬁ%ﬁm%ased %Kéﬁ iﬁBg ‘d%/%
Prehardened Steel AHQy Titanium Alloy (\Inczsr?e\ ﬂg)y
(Stellite)
~45HRC ~65HRC ~70HRC =200HB
Kl 50~70m/min | 40~60m/min | 20~40m/min | 60~80m/min | 50~70m/min | 40~60m/min | 20~40m/min
RE | TS| R poRE EEorEpicor Ao Slporl SR HoRE EROrEEpLiord R HORE EREorIpiis:
(V[(a100) ST eISIte (R W NEEEs (NN S p e e d(min™) | Feed(mm/min) |Speed(min)| Feed(mm/min) [siEEel(aalia Tl Speed (min™) [ Feed(mm/min) (Sl lGaIlAW MR ((iinllol Speed(min”)| Feed(mm/min)
R1 4 19500 | 940 |8,000 | 790 | 4,800 480 [11,100 | 1,100 | 9,500 | 940 |[8,000 | 790 |4,800 | 480
8 14800 | 430 |4,300 | 390 | 2,600 230 | 5,600 500 | 4,800 | 430 | 4,300 | 390 | 2,600 | 230
R15 6 |6400 | 960 |5,300 | 800 |3,200 | 480 | 7,400 | 1,110 [ 6,400 | 960 | 5,300 | 800 | 3,200 | 480
) 12 3,800 | 510 | 3,300 | 450 | 2,000 270 | 4400 590 [ 3,800 | 510 |3,300 | 450 |2,000 | 270
R2 8 14,800 | 930 |4,000 | 770 | 2,400 470 | 5,600 | 1,080 [ 4,800 | 930 |[4,000 | 770 |2,400 | 470
16 | 2,900 | 490 | 2,500 | 420 | 1,500 250 | 3,400 570 [ 2,900 | 490 |2,500 | 420 | 1,500 | 250
R25 10 3,800 | 910 |3,200 | 770 | 1,900 | 460 | 4,500 | 1,080 | 3,800 | 910 |3,200 | 770 | 1,900 | 460
) 20 [2,400 | 550 |2,000 | 430 | 1,200 280 | 2,800 600 | 2,400 | 520 | 2,000 | 430 | 1,200 | 280
R3 — 13,200 | 960 | 2,700 | 800 | 1,600 480 | 3,700 | 1,120 | 3,200 | 960 | 2,700 | 800 | 1,600 | 480
R4 — 12400 | 860 |2,000| 720 | 1,200 430 | 2,800 | 1,000 | 2,400 | 860 |2,000 | 720 | 1,200 | 430
R5 — 1,900 | 80 |1,600 | 720 960 | 430 | 2,200 | 1,000 | 1,900 | 860 | 1,600 | 720 960 | 430
R6 — 11,600 | 960 | 1,300 | 800 800 | 480 | 1,900 | 1,120 | 1,600 | 960 | 1,300 | 800 800 | 480
R8 — 1,200 | 790 | 1,000 | 660 600 390 | 1,400 920 | 1,200 | 790 | 1,000 | 660 600 | 390
R10 — (1,000 | 720 800 | 600 480 360 | 1,100 840 | 1,000 | 720 800 | 600 480 | 360
— dp Pf
RIS RS6 | Max0.15D |
8=R Max:3mm

. AM'CRE 5'[[\(%:#2 Radius Type

VBN - TR AR A HEEGE EEAS
Hardened Steel- Hardened Steel Stainless Steel Cobalt-Chromium Based %Kél@ Ni-Based Al
Prehardened Steel Alloy Titanium Alloy I-Based Alloy
(Stellite) (Inconel 718)

~45HRC ~60HRC ~70HRC <200HB
PSSR 50 70m/min | 40~60m/min | 20~40m/min | 60~80m/min | 50~70m/min | 40~60m/min | 20~40m/min

Cutting Speed
UVESSEEES ot ST Tl SR | AR | B | AR Wil B | RS ROt R | HHAEE
Feed(mm/min) eSS (QUINMBEEEC NN Speed(min™)| Feed(mm/min) (el GallsWMEEinVitlibll Speed(min™)| Feed(mm/min)

DC X RE Nt [(alTaW ML (Yl Speed(min™) | Feed(mm/min) [Speed(min”)

6XR1 3,700 | 1,330 | 3,200 | 1,150 | 1,910 | 690 | 4,240 | 1,530 | 3,700 | 1,330 | 3,200 | 1,150 | 1,910 | 690
6XR1.5 | 3,200 | 960 | 2,700 | 800 | 1,600 | 480 | 3,700 | 1,120 | 3,200 | 960 | 2,700 | 800 | 1,600 | 480
8XR1 2,780 | 1,250 | 2,400 | 1,080 | 1,430 | 640 | 3,180 | 1,430 | 2,780 | 1,250 | 2,400 | 1,080 | 1,430 | 640

8XR2 2400 | 720 | 2,000 | 600 | 1,200 | 360 | 2,800 | 840 | 2,400 | 720 | 2,000 | 600 | 1,200 | 360
10XR1 2,220 | 1,600 | 1,900 | 1,370 | 1,150 | 830 | 2,540 | 1,830 | 2,220 | 1,600 | 1,900 | 1,370 | 1,150 | 830
10XR2 1,900 | 920 | 1,600 | 760 | 960 | 460 | 2,200 | 1,070 | 1,900 | 920 | 1,600 | 760 | 960 | 460
12XR1 1,850 | 2,220 | 1,600 | 1,920 | 960 | 1,150 | 2,120 | 2,540 | 1,850 | 2,220 | 1,600 | 1,920 | 960 | 1,150
12XR2 1,600 | 1,270 | 1,300 | 1,060 | 800 | 640 | 1,900 | 1,490 | 1,600 | 1,270 | 1,300 | 1,060 | 800 | 640
16 XR1 1,380 | 2,430 | 1,200 | 2,110 | 720 | 1,270 | 1,590 | 2,800 | 1,380 | 2,430 | 1,200 | 2,110 | 720 | 1,270
16XR3 1,200 | 1,430 | 1,000 | 1,190 | 600 | 720 | 1,400 | 1,670 | 1,200 | 1,430 | 1,000 | 1,190 | 600 | 720
20XR1 1,110 | 2,490 | 1,000 | 2,240 | 570 | 1,280 | 1,270 | 2,840 | 1,110 | 2,490 | 1,000 | 2,240 570 | 1,280
20XR3 1,000 | 1,530 | 800 | 1,270 | 480 | 760 | 1,100 | 1,780 | 1,000 | 1,530 | 800 | 1,270 | 480 | 760

TIHIRE @ |[Max0.2XRmm
Depth of Cut
ey Qe |Max0.5XDmm
1. HEEREATERTEMINT (SENE) . EEmIEEEHENT. 1. This tool is recommended for the roughing of additive manufacturing and mold overlay surfaces
2. EEEERIN, SEEGTR. T 2. Please use machines and holders that are rigid and highly accurate.
-8 SRR E: " ° _ . . 3.The values listed above are for reference. Please set the cutting condition in accordance with the actual machining
3. ERIERSEE. H5%F LRHIREDRIN TIRRRBEHIRMG. environment.
4. ISR ANER T, F NEAHAEE. 4.Please reduce the feed rate when the depth of cut is greater than specified.
5. JEEMKERKERT, B RIESE. HamEERE 5. Please adjust the speed, feed and depth of cut accordingly when the overhang length is longer than specified.
s ‘M%Ax el Ay i, - - = 6. Please use a suitable fluid with high smoke retardant properties.
6. lafifﬁl_nﬂﬂlﬂf* ﬁ%ﬁ&/ﬂg TIRLiE. 7.During dry (no fluid) milling, please use air blow to remove disposable chips from the milling area
7. FRNIERT, ATNERTBEE, BERSLRETRB. and to eliminate chip packing.
8. HEE(FERAICAMIEEERIIN T AN, HiEaS. HaSiaEss. 8. Please use water-soluble coolant when machining stainless steel, cobalt-chromium based alloy, titanium alloy, and
. ==y = Ni-based alloy.
9. BB T EARINEESEIER/\IRE e, e -
= " o " . 9.Tool runout should be kept to a minimum for maximum accuracy.
10. TEEEMAEREAOTIRIARS, B TR 10. When the cutting load fluctuates in areas such as the corners, please reduce the rotational speed
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shaping your dreams

BXE#l ( L) BEITEBRAA

OSG Corporation

BXtAL (EHS) 4558

otk _ESTHRTRIKTI®R1338 KTRELT 711021 10E1003-0785T

EEiE: 021-52552588; &€& 021-58883300; iB4m: 200051

BXtA (i) FRESH
Hollk: TR S STEE 1-28 AE1004=
FBi&: 0510-82739271; {&H: 0510-82739220; Hp4H: 214074

BRI (Li8) ToREsSAT
ek FETHERMXICES 17BEE1801=
E8iE: 0553-5868160; fEE: 0553-5868190;  HB4m: 241000

BXEA () BNESAT
ek N TV E X EEERR 181 SERAE 15112
EHiE: 0512-62388327; {&H: 0512-62388320; HB4®: 215028

BRLHL (L) MRS
bt HUMFRILX O S0 S RIRERRS 741815855603
BHiE: 0571-82757757; {&E: 0571-82757767; HBém: 311215

BREA (L) TiRESAT
bt AT & TR EN X EERRE s XICEAEA01 -3
FHiE: 0574-88161548;  {&H: 0574-88134670; HB4H: 315199

XA (E) TINDRA
Motk TN HRIARAFITEE 157 SRFIFCAEA170155
EHiE: 020-38210423; {€H: 020-38210425; HBgm: 510610

BXEH (EHS) FIESET
ik SR IHERRERKERERR129CE (BRBEISALO)
EHiE: 0755-83566532; {&H: 0755-83558854; HB4H: 518048

XA () dEmDRA
ik JEERHEAPRXEE I 19S ERAEARE18-05C
FBi&: 010-85261018; f&&: 010-85261016;  HB4": 100004

A (Ef) REORA
ek RiEMEF KRS S _— D AR 15202 2007=
FBi&: 022-23037566/022-27357729 #Hp4m: 300100

BREA (L) ABINEESSFT
otk SRR THEEEEE 5 S LR LFERT 1 SEE3S#51 8551002
EBiE: 186-3092-1318; Hikgm: 450016

KREH (E3) PRESH
ok PR RX RIS ER 13 SH4385T301=
EHiE: 029-88860594; f€H: 029-88860594;  HBgR: 710000

LA (L) KEDAE]
fdiE: REFFARKHCERRAEB2006
EBIE: 0411-87655185;  {&H: 0411-87655186; HE4m: 116600

B (EE) EBOAE
dbit: B ERKIGER30STaik] 373 SHE285T 12022
FHIE: 0532-66775787  {&E: 0532-66775797  HB4m: 266034

BRLA (L) PEPHEESShT
bt SEPHTEATEX SXEEAL#555 S ARINS#32-04
EBiE: 024-22852762 fEE: 024-22852763 HR%m: 110021

BRLH (L) KEEFSA
i KREMEHMXAEELRERAES04S
FBYE: 0431-89388499;  {&H: 0431-89230366; HF4m: 130012

BRI (i) AR5
otk AERTHEVEX AR IIER27 SR ERR2% 1 85T8035
EBiE: 028-65783992; {€H: 028-85005292; HB4R: 610042

B (L) ERHNE
it ERmAH LXK REESIER185 fiaEisE 4E12-1
EHiE: 023-67136872; B4 : 401120

XA (L) EiRESH
oflk: IR LE X =PRI IEPRB 18225052
EiE: 027-85557360; f&E: 027-85557350;  HB4®: 430010

R (Eig) KIS

Hdk: SRR TR ORI 36 S48iESOHO 1613
FHiE: 0731-88620770;  {&H: 0731-88620770; H4: 410000

Http://www.chinaosg.com

E-mail:business@chinaosg.com
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