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DUROREY coating enables superior heat resistance and high toughness optimized for high-hardness steel milling

PAT.in Japan

SICEEDBMAE S Bl / BfEEEESIC Ko C. BLMAMEMERMZE LDD.,
BNEUAMZFHEBLET,
SEEMNLIICEVWCETF vEY IZIIHIL. TEORGMEZERIRELET.

Super heat resistant layer and ultra-fine periodic nano-layered structure provide superior toughness while maintaining high heat
resistance and abrasion resistance. Also suppresses chipping even in high-hardness milling and achieves long tool life.

Hﬂﬁﬁﬁ Coating Structure

BMEE

Super Heat Resistant Layer

B/ BERERG

Ultra-Fine Periodic Nano-Layered Structure

EaER(tE

Adhesion Strength Reinforcing Layer

152

Base Metal

Eiﬁﬁﬂlg Super Heat Resistant Layer
SICEBEDBMEW I & EEMIEIC K DREF B, BFEL. 5UAMERUM SR

Smoothening of surface, high toughness and adhesion resistance due to the SiC containing ultra-heat-resistance material and crystal miniaturization

EHHT/H%*EEEE Ultra-Fine Periodic Nano-Layered Structure
7/ ERRE S MERRBOREBSICK > T, EEmHi b ST EDiE

Crystal miniaturization and improvement of mechanical properties due to the laminated structure of periodic nano-layer and wear-resistant layer

E&{ERIa
HERE ARSI BE<(GPa) | SEE(C) [[Ez3 (Ny=pa] [EiEkay MEFEE | AR LAtk
Coating Color Coating Structure Hardness Oxidation Heat Resistance | Adhesion Strength | Surface Roughness | Wear Resistance | Welding Resistance Toughness
Temperature
RIKE B/ EIHAAE
Black Gray Ultra-Fine Periodic Nano-Layered 4 1 ’300 * © O ﬁ @ ©
DUROREYI3 7 —I 2 I— a4t DEBEHETT (1RH#) O~ O~ (FFFl)
DUROREY is a registered trademark of OSG Corporation Fair Best
S EAEBORY J
Characteristics of Additive Manufacturing Part JBARIEER Addiive Manufacturing Part

- REBIFIFEICBELSL

The surface is very hard

-HHEIBRESNSES (WIEIL) OEEHKEN

Large fluctuations in the part to be removed by cutting (cutting allowance)

ROSNDHTHDILER

Required Tool Specifications

- REBEBDIES ICMR SN &1Lk

Ability to withstand the hardness of the surface

- VI DZE ) (S I BT RETR LAk

Ability to respond to fluctuations in cutting allowance



MmI>—

4

Cutting Data

AM-EBTHSER THIF KRB ZEEERICI T

High efficiency milling by the AM-EBT in additive manufacturing part with high-hardness and unequal cutting allowance

JONTE

RES L

Machining of propeller wing additive part

#%Hl144:5SUS630 (34HRC)

Work Material:

ek : 5 BANTHE

Machine: Five-axis Machining Center

8547 HSK-A63

Main Spindle:

E=[CIEEZ#Y © 20,000min
Maximum RPM:

RIVS  BRIEDHRILSY
Holder: Shrink Fit:

EDRIGEA] - MQL

KENBEIRF DI MOL Z{EFR

Coolant:

MQL is used for filming purposes

D—UHE:

Workpiece provided by:

’ MITSUBISHI
AV N\ ELECTRIC

SUS630
HREER

Additive Part

m
ey

BEEC5E5

Watch it in action

DN #1285 R8/38 (ATC TR ipsR 3 23 )

Total machining time: approximately 12 hours / wing (ATC tool change time not included)

IS %052 ap
Milling Part Milling Process Tool Feed(mm/min) (mm) (mm) Machining Time(hr)
® 21K =T NEO-CR-PHS 239 1 3 1:40
Overall Roughing ®16XR2 (1,794min™) (0.05mm/t) :
@ ZELR =T AM-EBT 60 179 1 35 2:30
Wing Surface Roughing R8%16 (1,194min™) (0.05mm/t) ’ ’
@ HEER =2y [ AM-EBT 60 179 1 1 2:30
Wing Surface Semi-roughing R8%X16 (1,794min™) (0.05mm/t) ’
@ ﬁﬁﬂﬁfﬁ‘é‘ﬁ F*:BDI AM-EBT 60 239 0.5 2 0:20
Base of Wing Roughing R6X12 (1,592min™) (0.05mm/t) ’ ’
@ HmEI Rt EFINT WXL-EBD 70 334 0.5 1 2:20
Wing Surface Semi-finishing R8X30 (1,393min™) (0.12mm/t) ’ ’
© | BHURE | PHEDWI | WKLEBD 60 382 s | 0s | om0
Base of Wing Semi-finishing R6X18 (1,592min™) (0.12mm/t) ’ : ’
@ = T EFIMT WXL-EBD 70 334 0.5 0.5 2:20
Wing Surface Finishing R8%30 (1,393min™) (0.12mm/t) ’ : :
Base of Wing Finishing R6X18 (1,857min™) (0.12mm/t) ’ : ’

8


https://www.osg.co.jp/media_dl/movie/industry.html?utm_source=qrcode&utm_medium=n_125&utm_campaign=movie-industry

AM-HFCHiA 2 aARIIREHM DO AIF SR Z S EERICIT

AM-HFC enables highly efficient milling of Inconel additive material with unequal cutting allowance

JL— REBREBSMNT J—JREHR AR TOTUT LI O— ULEHiEH &> 5—GRIT

Milling of blade wing additive part Workpiece provided by: Proterial, Ltd. Global Research & Innovative Technology Center (GRIT)

tRHEIM:« > 2R)V718 TEEM
Work Material: Inconel 718 Additive Material J—4Rzk

Shape of Work Material

PNTR]

Before Machining

EFARERE - 5 BANTHE

Machine: Five-axis Machining Center

X84~ 7 :BT50

Holder: Shrink Fit: After Machining

ENEHA] - KA MELDEHA]

Coolant: Water-Soluble

Bm

Wing Surface

Main Spindle:

ER=CIEEET - 12,000min

Maximum RPM: Y1SYRE
I-R”lg : iﬁltb:‘l’dbﬁ BDI?& . / Shroud Surface

TaLyER
Fillet Part

-~
S

INTH
Hub Surface

@ @ ®

BEIEZ5E5

Watch it in action

SN0 TRERS $O6RSRE (ATC T BRI =S F T)

Total machining time: approximately 6 hours (ATC tool change time not included)

MINE EHTE YRR DR ‘ ap Qe | IR
Process Milling 3 Tool Cutting d(m/min) Feed(mm/min) (mm) (mm) Machining Time(hr)

FAT .

@ Shroud Surface Rloughing 0:46
INTEEB FANT AM-HFC 60 1,146 .

® Hub Surface Roughing 12XR1.5 (1,591minY) | (012mm/1) 0.3 45 0:24
REER LT .

@ Wing Sulr::’ace Roughing 0:54

@ AW it EFINT AM-HFC 60 1,146 0.3 4.5 0:04
Hub Surface Semi-roughing 12XR1.5 (1,591min™) (0.12mm/t) i : i

® HES fE LT 37
Wing Surface Finishing AM-EBT 45 430 01 0.45 )

® 25 REEp A EFMT R5%10 (1,432min") (0.Tmm/t) ' ’ 116
Shroud Surface Finishing :

@ NTEH | LG o5
Hub Surface Finishing '

TaLw BB T EFmT AM-EBT 40 620 0.1 0.45 0:12
Fillet Part Finishing R3X6 (2,068min™) (0.Tmm/t) : : )

@ T4y BB T EFmT 0:25
Fillet Part Finishing :

&
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)77 25 A 7 High Feed Radius Type

PXHF-AM

A R3ET Exchangeable Head


https://www.osg.co.jp/products/endmill/spec/am.html?utm_source=qrcode&utm_medium=n_125&utm_campaign=am#anchor08
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End Mills for Additive Manufacturing

N—ILZ A 7 Ball Type

AM-EBT

HIKDOXRELZR CHISATREF N—ILIY FZIV

Ball end mill that can accommodate large fluctuations in cutting allowance

1| Bl IR E RS LT3R T R AR

Three-dimensional negative geometry that achieves both rigidity and sharpness

- BEOSVEREEERELRICHIN
Compatible with hard additive manufacturing parts
- SIHHCDZE (Wt

Corresponds to fluctuations in cutting allowance

2| KEREFYIRT v

Large chip pocket

-HID < FEDZEHTHIH

Corresponds to fluctuation in chip volume

- RiFigy)0 <98kt

Good chip evacuation

3| BREETHEC T BB

Flute specification that allows regrinding

4 | SEERNMIICREBELE
DUROREY J1—512J

DUROREY coating optimized for high-hardness steel machining




I M]IT_g Cutting Data I
. Pﬁ@b‘n’ﬂ@ﬁ@ﬂ%?%ﬁ%ﬁ Long tool life even in milling of built-up welding parts with large depth of cut

FEIE AM-EBT R6 X 12 ?/’L?El‘l'\—)IJI‘JI*E}lJZE AM-EBT 25millT# After milling 25m
00| onventional 2-flute Ball End Mill

L)

Work Material BK-660R

YR EEFIMT

Milling Method Linear Machining

VIRNRE 37m/min(1,000min")

Cutting Speed

OERICHET v E> T

=Dk 1,000mm/min(0.33mm/t) | 666mm/min(0.33mm/t) Mico chipping i the center
THARSE _ _
i Ap=3mm Pf=0.5mm
s 3 WERR—ILITY RZ)L2A 0.7mplL#
YIRHA IrJ0— Conventional 2-fiute bali endmill  After milling 0.7m
Coolant Air Blow
SRR VR ZITEE
Machine Vertical Machining Center

EIHEIEERE (m) Milling Length
? 1I0 ‘IIS ZIO 2|5

SPDEBICRERE
av-cor TR 7"

mm—wzysswm' 0.7m %A

Conventional 2-flute ball end mill Large chipping

X8

z Large chipping

. %EEH%E*ZT@HHI?W“ Machining example with high-hardness additive material
ﬁ'ﬁ bfc@%ﬁﬁ@t @ L/TWDHL\EQ?H?JDIE Stable wear transition and good machined surface without peeling

fERATE W7 1 A= XERTNEHE cooperation: Okuma Corporation
L AM-EBTR3X6 P P

e (mm) 0.06
BRHIA DAP540MOD #&f&/\1 X (~ 66 HRC)
Work Material Additive High-speed Steel ol 0.05

5 . - F

=P EvIMI(EEA[CHUCERASG) [
Milling Method Pick milling (direction perpendicular to the deposited direction) % 0.04
YIHLERE ; . 18
Cutting szd 90 m/min (4,800 min™) 5 003
N =
=D 1,340 mm/min (0.093 mm/t) z o0
TAES 0.01
o Ap=0.3 mm Pf=0.9 mm
SIHHA] IrJo— 0
Caatiani Alr Blow EHIR S Milling Length (m)
{5 FAtE R <Y =20t % (HSK63) ;
Machine Horizontal Machining Center _._ AM_EBT _._ 1E;E|%

Conventional

9038m’JuIE§®1*lﬁ§ Condition after milling 9.38 m

R—ILEREEFEIR ST
Wear condition of ball section INTE
WE(FE FLUVE Machined Surface
Flank Rake Face

ek

Conventional

F—ONHRARHH LASER EX [CTE

Molded using the LASER EX by Okuma Corporation
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End Mills for Additive Manufacturing Ball Type

AM-EBT

—

S

g |

§§|

Type 1 >
2 S
| b Z ‘);U‘ Ja}
é%g* |
‘ & | |APMX
LU
LH
LF
Type 2
P
Q
Q
[a]

% AT

LF

R
[ NCTIT SN | SPEED
v FEED
CARBIDE. purorey 001 FIT 30° P8
Bfizmm Unitmm
LR X VR - ; D— s EEAlCHT o EENE (Le) |, . .
Y—Jb No. i &giﬁ%ﬂ& 2R | IR LH vk B | I | THRE| 1 Effective length byinclin}ed an(g\ss) K| 2R | (RS
EDP No. L LF APMX DCON DN ZEFP 8 k o a ® o = Type Stock (Yen)
REXDCXLU 0.5 1 15 2 3
3187240 |[R1 X2X 4| 60 2 11.9 6 1.95 10.32°| 4.22| 4.44| 465| 486| 526 [ ) 4,760
3187280 |[R' 1 X 2X 8| 60 2 15.9 6 1.95 7.62°| 847| 887| 9.22| 9.54(10.24 @ 5,680
3187360 |R 15X 3X 6 | 60 3 11.8 6 2.85 8.18°| 6.25| 6.49| 6.72| 694 | 74 [ ) 5,640
3187392 |R 1.5X 3X12 | 60 3 17.8 6 2.85 5.23°112.53|12.98| 13.4 |13.85|14.85 1 o 6,770
3187408 |[R 2 X 4X 8| 60 4 12 6 3.85 5.68°| 8.32| 8.62| 891| 9.17| 9.76 [ ) 5,890
3187416 |R 2 X 4X16 | 60 4 20 6 3.85 3.18°) 16.68|17.23 | 17.7818.37 [ 19.71 o 7,070
3187510 |R 2.5X 5X10 | 60 5 12.1 6 4.85 5 297°1 104 [10.75{11.08/11.4 — 5 [ ] 6,310
3187520 |R 2.5X 5X20 | 60 5 22.1 6 4.85 1.46°| 20.82|21.47 | — = = o 7,570
3188060 |R 3 X 6 60 9 — 6 — — - — - - - o 6,320
3188080 |R 4 X 8 70 12 — 8 = = = = = = = o 7,570
3188100 |R 5 X10 80 15 — 10 — — - — - - - 5 @ | 12,000
3188120 |R 6 X12 90 18 — 12 = = = = = = = ® 16,400
3188160 |R 8 X16 105 24 — 16 — — - — - - - @ | 29,200
3188200 |R10 X20 110 30 — 20 = = = = = = = @ | 45,400
PAIVDFHBIEp.8ZETE T EL, - See p.8 for explanation of icons. O =1F£E/EER @=-Standard stock item
A1 D—UAEAaICHT EEMR (Le)
Effective neck length (Le) depending on inclined angle (&) of workpiece
z SEENEMICREDFEVEOIE
<% FEHELERLE T,
E No numerical value means no
interference with workpiece.
=l ) FEH-
Wil eteiE TUIN— R HHE ATVUAH NLhoOLE FYVEE NiZE&aE
Hardened Steel- Hardened Steel Stainless Steel Cobalt-Chromium Based Alloy Titanium Alloy Ni-Based Alloy
Prehardened Steel (Stellite) (Inconel 718)
nRES
Abbreviation ~45HRC ~62HRC | ~70HRC =200HB
AM-EBT O @) O O @) O O

s

© =best ) =good



I t’Jﬁ“%FFEEﬁ Cutting Condition

B AM-EBT \R—IL5 1T

Ball Type
g e 27uLd TR
D)\—R$ EE=E T2 ol YA O =
?E‘E"JM 7?—ﬁ|£e\ned I;ejﬂﬂ Hardened Steel Stainless Steel Cobalt-Chromium Based a—_gyéﬁ lN\f_IBiﬁg
Work Material Prehardened Steel (;i‘ﬁ{@ Titanium Alloy (Inconel 718)
~45HRC ~65HRC ~70HRC =200HB
RSB 50~70m/min | 40~60m/min | 20~40m/min | 60~80m/min | 50~70m/min | 40~60m/min | 20~40m/min | [
RE B PR EmRE XORE [obmedogp-Isp-I-glabn:d-gp-Jo):3f DEEE ZDEE [ELn:d- APl EIERE | XDRE
V(3 Ty0 IS te [ TR MEE WWYANTIN Speed (min )| Feed(mm/min) |Speed (min™) | Feed(mm/min) NeSelGaliaW BRI S e e d(min™) | Feed(mm/min) [Neldelt Speed(min™)| Feed(mm/min) IS
R 1 4 19500 | 940 |8,000 | 790 |4,800 480 |{11,100 | 1,700 | 9,500 | 940 |8,000 | 790 |4,800 | 480 Ay
8 4800 | 430 | 4,300 | 390 | 2,600 230 | 5,600 500 | 4,800 | 430 [4,300 | 390 | 2,600 | 230 =
R 15 6 |6400 | 960 |5,300 | 800 | 3,200 480 | 7,400 | 1,110 | 6,400 | 960 |5,300 | 800 | 3,200 | 480 4‘5
| 12 |3,800 | 510 | 3,300 | 450 |2,000 | 270 [4400 | 590 | 3,800 | 510 |3,300 | 450 |2,000 | 270
R 2 8 (4,800 | 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 12,900 | 490 |2,500 | 420 | 1,500 | 250
R 25 10 [3,800 | 910 |3,200 | 770 | 1,900 460 | 4,500 | 1,080 | 3,800 | 910 [3,200 | 770 | 1,900 | 460
] 20 2400 | 550 |2,000 | 430 | 1,200 | 280 |2,800 | 600 |2,400 | 520 |2,000 | 430 | 1,200 | 280
R 3 — 3,200 | 960 |2,700 | 800 | 1,600 | 480 | 3,700 | 1,120 | 3,200 | 960 | 2,700 | 800 | 1,600 | 480
R 4 — |2400 | 860 |2,000 | 720 | 1,200 430 | 2,800 | 1,000 | 2,400 | 860 |2,000 | 720 | 1,200 | 430
R5 — [1,900 | 860 | 1,600 | 720 960 430 | 2,200 | 1,000 | 1,900 | 860 | 1,600 | 720 960 | 430
R 6 — |1,600 | 960 | 1,300 | 800 800 | 480 | 1,900 | 1,120 | 1,600 | 960 | 1,300 | 800 800 | 480
R 8 — [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
A ap Pf
UhARE R=6 | Max0.15D
Pepthorcut 8=R Max:3mm 0.05D

1. AIBRTPTAT4T-RZaT770F v UV I (RBRE)  @EARDHREORRD
MIICERAT S EZMELET,

2. ¥, RILY BEIMEDSH DBEOBVEDZESHERA TS,

3. LRDERSHLKEFTHERTY, REOMIICBIFBUIHIRLE LRESE(IC
KRISIHCTHRE TS,

4 HBRRUELDBYNAHFBERELEDIBTF EDREZMITTEATELN.

5. REURENREDIBEF. BERE, EDRE, HAGBERE L.

6. YIEIHEI S HEIM CELIE DT, BEEODEVEDESHERTEL,

7. & RDBEICIF DL FBFODENL ST 7 JO—CTHIDKFZBRETE L

8. ZF VUM, DL OLE, FYVER NIBEESOMIICTEF. AEETIE
SHEIDERZEHELE T,

9. TEDIRIUEEZ &/ RICIIZ CTERATE L.

10. I—F BEHEFTHEH I 2 BEF. BEEREZMATTEATEL.

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

W7 A 3VDEREICDULT Guide foricons

n *ZE Tool Materials

B aE
CARBIDE Tungsten Carbide

E ﬁEMEE Surface Treatment

B 19[31’1% Helix Angle

F1—OUA0-T477 [pas IV RSLOED

| -
purogey PUROREY Coating

RUNBZERRLET

ﬂ R?‘Fgﬁ Tolerance of Radius

R TVR=Z)LD
W perREERRLET

Helix Angle of Flute for End Mills

Identifies the tolerance of the radius

B 9“%@%*@% Tolerance for Milling Diameter E tﬂﬁu%1¢ Cutting Conditions

. . B il sz 5 S
IV RS ONRERRLET | e DHRARERBRN—2%
Tolerance for milling diameter EINVES-]
Indicates page number for cutting
conditions

for end mills
2aVUYVY shink

m aUYo 74w b (BEED)
ar | AT LICHBEDULET,

Suitable for the shrink holder system

&
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End Mills for Additive Manufacturing
S A5 A T Radius Type

AM-CRE

SHEERICLDRERZ LIF TRENMT

Stable performance and enhanced efficiency with multi-flute configuration

7 B SN ERIILI3RTR AR

Three-dimensional negative geometry that achieves both rigidity and sharpness

\ y -BULEREBREEOMNLZRREICT & I—J 8B
Corner configuration that enables milling of hard additive manufacturing parts

/ - DRI DZE) (C Xt
l s\ Corresponds to fluctuations in cutting allowance
¥

> | BIREETHECT BB

Flute specification that allows regrinding

3 | =& - SEER(LERE LIS AL

Multi-flute specification that achieves long tool life and high efficiency

HZEPTOLLR NEp128 E
BN {tHk S ALk
Outer diameter Outer diameter

under ¢ 10 ® 12 orabove

6-flute specification 8-flute specification

4 | BEERMIICEB{ELE
DUROREY d—5+12Y

DUROREY coating optimized for high-hardness steel machining




I 7][|I§'—9 Cutting Data
. 17_'54 FT@HUI%@U Milling Example in Stellite Alloys

EATR AM-CRE 8 X R2(6#7) e
Tool 6FL g
il AT 54 b (48HRC) =
Work Material Stellite
YIEITE EEmIT
Milling Method Contour Line Operation
tIHLRE ; in-
Cutting Speed 50m/min(2,000min™)
%LD;EE 600mm/min(0.05mm/t)
SATE
g’gﬁﬁ; Ap=0.5mm 8e=0.5mm
LHEHA I7Jo—
Coolant Air Blow
fEE FAtE AR MRV
Machine Vertical Machining Center

EIHIEERE (m) Milling Length

50 100 150 200
1 1 1 1

Normal wear

i I P AEAT ype R—JLE A 7 Ball Type
m AM-CRE AM-EBT mIs—4

fERATE AM-CRE ¢ 8XR2(6#%X)

Tool 6FL

ol

Work Material SUS630(45 HRC)

=P FEmIT -

Milling Method Contour Line Operation %

AR ; in ‘=

Cutting Speed 63 m/min (2,500 min™) <

i £ e

%LDEE 869 mm/min (0.058 mm/t) EE

; “a

SATE A

E’gp%ﬁ; Ap=0.1 mm e=1.0 mm 2

SR KBS EHA]

Coolant Water-Soluble

fEE FAtE AR SEfINT# (BT50)

Machine Five-axis Machining Center

MIEAE |-

Surface roughness

R IS0 AN (WA V. BV T L)
L v ',_J"u BT A AR AV I A B VA AR R R BB

Ral.3627um | -
Rz6.9465um |-«

End mills for additive manufacturing are also suitable for milling built-up welding parts of molds

FREERDHIET 735 U CARRD BENHO KT,
Overlay welding is a method for partially modifying a mold.

R D BEEREEEAEV LIS, YIEKDOZEE DD
MINIESBICHETT,

Built-up weld has high-hardness and high fluctuation in cutting allowance, making machining
extremely difficult.

PTATADJ - XZAT7O0FvIUVIRIY RI)VIF
BN HAIC K DARRED A ICHNNNAEETT

End mills for additive manufacturing can also be used for built-up welding parts due to their
tough cutting edge geometry.

pocid ©
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End Mills for Additive Manufacturing Radius Type

AM-CRE

N 3 $ 5N
'+ AN\ 8
6#7 6-Flute /
% & APMX LE
8HR 8-Flute
R
_— T AN | SPEED
\/ . FEED
CARBIDE. burorey . g.03 AT |~ 60" | pyp
+0.01 BfImm Unitmm
=)L No. SHEX J—FFE =R IR Vv OE HE TEE IREE(TAE
EDP No. DCXRE LF APMX DCON ZEFP Stock (Yen)
3183010 6 XR1 o 7,570
60 9 6
3183015 6 XR1.5 o 7,570
3183018 8 XRI1 o 9,250
70 12 8 6
3183020 8 XR2 o 9,250
3183110 10 X R1 o 14,500
80 15 10
3183120 10 XR2 B o 14,500
3183210 12 XR1 ([ J 19,700
90 18 12
3183220 12 XR2 o 19,700
3183226 16 X R1 o 34,800
105 24 16 8
3183230 16 XR3 o 34,800
3183310 20 X R1 o 48,100
110 30 20
3183330 20 XR3 () 48,100
<74 2VDFRBAIFP.8ZETE T T, - See p.8forexplanation of icons. O=1Z#EEMR @=Standard stockitem
) SR
WorkMaterial | ZF1JJ\— 2/ §ff] RE ATV U /UL OLE FYVEE NE==F7
Hardened Steel- Hardened Steel Stainless Steel Cobalt-Chromium Based Alloy Titanium Alloy Ni-Based Alloy
Prehardened Steel (Stellite) (Inconel 718)
BRES
Abbreviation ~45HRC ~62HRC | ~70HRC =200HB
AM-CRE @) O @) @) O @ @

© =best O =good

s



I t’Jﬁ“%FFEEﬁ Cutting Condition

B AM-CRE ST X514 T

Radius Type
e A p IV C Ml ) o0LE
JJ\—R¢ EEIEE T2 o] YA 0 =
7HJar{Ie\ned l;fﬂﬁ Hardened Steel Stainless Steel A e FYIEE 'N\f-IB%(ﬂf
Prehardened Steel (Sﬁ‘el\ﬁ'{e) Titanium Alloy (Inconel 718)y
~60HRC ~70HRC =200HB
? 3 50~70m/min | 40~60m/min | 20~40m/min | 60~80m/min | 50~70m/min | 40~60m/min | 20~40m/min
NEXT—T & EEmRE ZORE |REmd=APeobed AmEneI-AP-Jobid: 4 QI EE X &R | EDRE B ZEDEE JEEREIAPeIobedis
DC X RE e [ W W Speed (min”) | Feed(mm/min) [Speed(min )| Feed(mm/min) [eldeelGalla RS Yl Speed(min’) [ Feed(mm/min) NSl GalaW BRI Speed(min’) | Feed(mm/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 2,400 720 | 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
YhARE af 7 a | Max02R
Depth of Cut “ A Qe Max:0.5D

1. ATIBR7T4T47 X277 0F v UV I (ZRERE) . RBABRDEREDRED
MIICERAT D EEHBELET,

2. B, LY BRIMDOSIBEDBVEDZESERTEL,

3. LROERFHLETHERTY. REDIMILICHIFDIIHIFME ERZSE(C
RRICIHUTRE TS,

4 HRRU LD BNABBEARELLDIBEF XDREZMI TTEATELN,

5. RHUREHRLBDIBEF, BIRE, EDRE, HAGBERE TS,

6. STHIHAFAHI [CE UICH DT, EEDOMEVEDZETEATEL,

7. ZRDBE(CIF D LFHEEODENKS T 7 IO—(CTID L FZRRE T,

8. A7 VUM, J/ULRIOLER, FYUEE. NIBGEOMTIICE. AKEELIH
SHEIDERZHELE D,

9. TRDIRNBEZR/\RICHIR CSREATEL,

10. - BEVHBEHZE T DEE1F. OEmREZMI TSRATEL.

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.




PTFA4T4T +RZ2T7I0FvUIIRIVERENL

End Mllls for Additive Manufacturing
537 A4 T High Feed Radius Type

AM HFC / PXHF-AM

=iEEERREROREDNIZRIR

Enables high feed milling of high-hardness additive manufacturing parts

AM-HEC 1 | FESNICEREELESS Y7 A AR

Composite radius cutting edge optimized for flat surface milling

VDAHEDARZESRARICTHA S 2 REN LN T

A robust cutting edge that can withstand shapes with unstable depth of cut

PN
Large arc
d—7FR
Corner R
/4
2 | 5V
Flat cutting edge
BXNOF v EY T
PXH F'AM Suppresses chipping of the end cutting edge

- RSN T ERA7ZSRER

Achieves good machined surface quality

3| A=

Specification with coolant hole

PT4T4T +R=2T7I0FvUVIICEDERA

Mold surface by additive manufacturing

BESNIcEEER
YIHEIBRE S N BB (WHIFL) DZEEHAEL
Deposited additive material

Large fluctuations in the part to be removed by cutting
(cutting allowance)

- RENIYDAHENKE <IE 2 THRIFITK WP LR

Cutting edge specification that minimizes chipping even if the amount of cut suddenly increases

- INTEsREDIEHE

Reduction of machining time

s



%HB*”"I High efficiency machining

*E/ﬁ\a 977\39% Composite radius cutting edge
- UBAHBDINE <IEDTEHED HEDUIHMAME RSN, TEDIRE) - feh 7= HH|

Since the depth of cut is small, cutting resistance in the feed direction is reduced, suppressing tool vibration and deflection.

YD KFEESHELED T E T UHEADYID < FITERDO D P T K TENFEPHHEI CEDTED [C L)

By reducing the chip thickness, cutting heat is easily transferred to the chip, making it more difficult for heat to remain on the tool cutting edge and work material.

fz

tAAf
Entering angle
aO—FRER
Corner R part

®ETI T AR

Composite radius shape

Eﬁnﬂﬂlﬁ Good machined surface

PUCTES
Chip thickness

fz

fz

A HF
Entering angle

PRS2
Chip thickness

MRS I 7 AR

Conventional radius shape

SHVNARIFIFINLIHEZRER

Wiper edge enables good machined surface

fERATE ftttmA 63 fthitt @B 4%
Tool AM-HFC ¢4xR0.5 Com;e?ltor 6FL Comngtorzlﬂ
ol SKD61 #&/E#4(50HRC)

Work Material Additive Material

BIEIAE RIS

Milling Method Frontal Milling

SIHLRE

Cutting Speed

60 m/min (4,775 min™)

4,300 mm/min

EDRE

Feed

- 0.15 mm/t 0.225 mm/t
SATE

E?p%ffcﬁ dp=0.16 mm de=2 mm

BIHHE] Ir7J0—

Coolant Air Blow

B At IRV =% (BT40)

Machine Vertical Machining Center

Eﬁnw D (TQ?;FH:':'E Good chip evacuation

(um)

Roughness (+REH|

YIEIFIHRRF R COIREHE S

Bottom roughness at the initial stage of machining

ftbttom A

Competitor

B Ra MRz

fth4tsa B

Competitor

ZAIIR=)UEARRICKDEID <FOHEMEDE LU, 1D <FDD dHAH7ZRSLE

Specification with coolant hole improves chip evacuation and prevents chips from getting tangled.

=EERMMTIC&EE(ELIc DUROREY Jd—512Y

DUROREY coating optimized for high-hardness steel machining

%057 24 4 7 High Feed

=



I ”HIT_Q Cutting Data
. IE}J ° ﬂEEtEIC’XUEU<§fEDHI Stable machining with no chipping on both the end cutting edge and outer peripheral cutting edge

BATR AM-HFC (10XR1.2
sl S600 (SKH514824) 65HRC
Work Material (Equlvalent to SKH51)
YR IEEIHE] rOJ/RAIT
Milling Method Frontal Milling Trochoidal Milling ©
IHERE 50«\
SRR 100 m/min (3,200 min") o,

utting Speed /77/7)
EDEE 1,536 mm/min (0.08 mm/t) | 900 mm/min (0.046 mm/t)

SA B
E’;‘p’%g}}; Ap=0.1mm e=4mm Ap=5mm e=0.2mm
LR IrJo—
Coolant Air Blow
{52 ARG TNV =Tt (BT40)
Machine Vertical Machining Center

5mm
PZ ML
ILFAR
IEEYEI3E. FO3 R T 27300 T DIEFEIARE Shape of work material
Worn state after frontal milling 3 slots and trochoidal milling 2 slots
EX HEN
End cutting edge Peripheral cutting edge
A fthttm ) ftbtt
Competitor Competitor

- AM-HFC (FIERN - AN EBICRITBIF kT ATTEE

The AM-HFC exhibits no chipping on the end cutting edge and outer peripheral cutting edge, and can continued to be used.

AM-HFCTI T UCIRE DR

Condition of the bottom surface machined by AM-HFC

1IEELIAE! OO RINT

Frontal milling Trochoidal milling




I’JﬂIi_g Cutting Data
. SKH51 (65H RC)EODHI]IEEIJ Machining example in SKH51 (65 HRC)

#EATE AWRiead  PXHF-AM160C16-06R200-O|  fth#t&3A,B (mm) 0.16 -
Tool ILH older PXMZ-C165516-5100-0 Competitor 0.14 §
YA X 016 6187 016 418K P
Size 6FL 4L % o
il )
Work Material SKH51 (65HRC) % 0.08
LRI EETH) %8 006 o
Milling Method Frontal Milling § 004 | % -
ez 60 m/min(1,200 min") Z oo} ~ 8

utting Speed S v E.
S @ N
=D 1,440 mm/min(0.2 mm/t) | 1,440 mm/min(0.3 mm/t) 0 3=
TIARE IHIR E Milling Length (m) =
Depth of Cut Ap=0.3mm Ae=8mm . 5

i -@— PXHF-AM - {5 A —A— {45 B

YIEIHE IIrJo— Competitor Competitor
Coolant Air Blow
{52 PRt AR TNV =Tt % (BT40)

Machine Vertical Machining Center

i
S
.%
&
S
<
I
X
IN

S
N

a— j- REBGD;E%%:{*E. Worn state of corner R
fhtt @A 2m fthtt @B 1.4m

Competitor Competitor

PXHF-AM 13.9m

PXHF-AM

A R38R B

- SKH51(65HRC) DIITICHWNT, fiftm s N4 BN EDMAELF SN,

Four times the durability was achieved versus the competitor products in the machining of SKH51 (65 HRC).

 F—oHRRG
. 'f yj*} |J71 8 (EE*Z) 'C‘0J7JI]I$1§|J Machining example in Inconel 718 (additive material) Eizgration: Okuma Corjoﬁriat_lignﬁ*

LIS AM-HFC ¢10XR1.2

WREI A ARIL718 (&)

Work Material Inconel 718(Additive Material)

SIHI73% EELIH]

Milling Method Frontal Milling

SIHRE ; .

Cutting Speed 50 m/min (1,592 min™)

:E?EE 478 mm/min (0.05 mm/t)
A TE

gﬁ?&t Ap=0.5mm de=2mm

BIHUHE] Ir70—

Coolant Air Blow

2 AR SEANTHE

Machine Five-axis Maching Center

A —ORHRASHE LASER EX [CTE - 1L

Molded and machined with the LASER EX manufactured by Okuma Corporation

ARV 718 (FEEM) ([CHLT8T—L (FEUJHIE : 1888cm’l L) FTIMIAIAECH olc.

The machining of up to 8 workpieces (total cutting amount: 188.8 cm® and more) in Inconel 718 (additive material) was made possible.

posid ©



PTa4T4TI=2T770FvUIIRBIVRII 5205972917 BEEID

End Mills for Additive Manufacturing High Feed Radius Type

AM-HFC \
g Z| 15
! RE1/ | APMX
63
6-Flute LULH
- ~ < ~_ 5 LF
)
g AN SN °
REZﬁ APMX
Ly
LF
R
— o AN e
\/ . FEED
CARBIDE. buRoRey ., 0,03 AT 45 | p1g
+0.01 Bfimm Unitmm
P = R J—Y ARl 2REIR (L s =
P\ (MBI ERS VY B3R | 1-FR EXR| &R | IR [8TR LH Yr)R| B | THRE AEffect\'ve length by inclined an(glsz T | R | £ | RS
EDP No. DCXrt DCF | RET | RE2 | LF |APMX| LU DCON| DN | 6k T e | 5 [ 5 | 2P | pe | Stock | (Yen)
3188204| 4XR0.5 2 1042550 8 | 12 |[159| 6 | 3.8|3.73°|12.53/12.98(13.43|13.91| 15 : ® 7,09
3188205| 5%R0.6 25/ 053 60 | 10 | 15 |17 6 | 48/(1.76°|15.64|16.18/16.74| - = ® 7,570
3188206| 6XR0.8 3 /1063560 | 12|18 - 6 | 58| - - - - - - 6 B ® 7570
3188208| 8XR1 4 108 |5 70 | 16 | 24 = 8| 77| - = = = = = 5 ® 9250
3188210| 10XR1.2 5 1 6 80 | 20 | 30 - 10| 9.7| - - - - - - @® | 14,500
3188212| 12XR1.5 6 12 | 7 90 | 24 | 36 = 12 (11.7| - = = = = = @® 19,700
<74 IVDFRAEPp.8ZETE T EL), - See p.8 for explanation of icons. O=1Z#7EER @=:standard stockitem
j—j’R%B§¥fﬁH3 Details of corner R
[T
O — —
a
rt
RE2
RE1
E1U—UARAaICHT 2EEMER (Le)
Effective neck length (Le) depending on inclined angle (&) of workpiece
|
:F*}$ﬁ!*£!9k
z SEEMERICHEDEVN SO
<%~ FHELZERLE T,
Lﬁe No numerical value means no
interference with workpiece.
I
) SR
Wit itzite] AVIAC W i B AT VUVAH NLhoOLE FIVEE NiESE
Hardened Steel- Hardened Steel Stainless Steel Cobalt-Chromium Based Alloy Titanium Alloy Ni-Based Alloy
Prehardened Steel (Stellite) (Inconel 718)
nPRS
Abbrevition ~45HRC ~62HRC | ~70HRC |  =200HB
AM-HFC O @) @) @) @) @) @)
O =best

s



I tﬂﬁ“%#giﬁﬁ Cutting Condition

B AM-HFC &ZXbSI7 A5

High Feed Radius Type

>V lf‘/ QHDIH%UJEEijﬂtEfﬂ% (EU ) EN U 7‘3) DBDIH%GDEE%NKE%‘@ (P° ) Maximum Ramping (E) and Helical (P) Angle

e NUAILE S :
sexann It e Qrégics
- BIvZ BARZ -
Do Min Do Max.
4 X R0.5 6 7
5XR0.6 7.5 9
6 XR0.8 . 9 11 .
8 X R1 12 15
10X R1.2 15 19
12X R1.5 18 23
)
A
D0 Min./Max.
- 7095 LMEREDIFCFARTE S Edge shape definitions for the purpose of creating a program
Z !
4 RO.5 0.11 I
5 RO.6 0.15 |
6 RO.8 0.17 | RE2 @
8 R1 0.22 | NS
10 R1.2 0.31 ;
12 R1.5 0.36
R e e e R ) DGF

respective to the individual end mill diameter.

%0537 244 7 High Feed Ra

=



I tﬂﬁ“%ﬁgiﬁﬁ Cutting Condition

. AM-HFC Eﬁbf’)‘?l@*fj High Feed Radius Type

MU TF ZFNZNELRDOS Y 7RI RZ)LELTMITOT S LAZER TS,

During machining, please program the milling paths according to the recommended simulated R (rt) respective to the individual end mill diameter.

J—_Eﬁtﬂﬁu Frontal Milling

B
; FUJ\— RS S ES 5 ySAVyS: i 1)) o OLE . Eor
*ﬁ‘ﬁupj’ Hardened Steel- ﬂﬂ Hardened Steel Stainless Steel Cobalt-Chromium Based 9:9/3% E{IB%S\”%
Work Material Prehardened Steel (S/?él\ﬁge) gt Allsyy (Inconel 718)
~45HRC ~62HRC ~70HRC =200HB

AL 2 90~110m/min| 70~90m/min | 50~70m/min | 100~120m/min|90~110m/min| 70~90m/min | 30~50m/min
bace s AV NEE R e obed el [FETR S | XDRE | MR | X0RE [EEnsdelBedolilel FEnRE | X0RE Jebned-aeeIoftdcll FIERE | XDEE
DC X rt NelS=te [(aITa W (AN Speed (min)| Feed(mm/min) | Speed(min”)| Feed(mm/min) e[ GlWMESEWMIDE Speed(min') | Feed(mm/min) el lGaaWBEEWlntalll Speed(min™) | Feed(mm/min)

. 6,370 | 4,590 | 4,780 | 1,720 | 8,760 | 6,310 | 7,960 | 5,730 | 6,370 | 4,590 | 3,180 | 760
5%XR0.6 |6,370| 5,730 | 5,100 | 4,590 | 3,820 | 1,720 | 7,010 | 6,310 | 6,370 | 5,730 | 5,100 | 4,590 | 2,550 | 770
6XxR0.8 | 5,310 | 5,730 | 4,250 | 4,590 | 3,180 | 1,720 | 5,840 | 6,310 | 5,310 | 5,730 | 4,250 | 4,590 | 2,120 | 760
8 XR1 3,980 | 5,730 | 3,180 | 4,580 | 2,390 | 1,720 | 4,380 | 6,310 | 3,980 | 5,730 | 3,180 | 4,580 | 1,590 | 760

10xR1.2 |3,180] 5,720 | 2,550 | 4,590 | 1,910 | 1,720 | 3,500 | 6,300 | 3,180 | 5,720 | 2,550 | 4,590 | 1,270 | 760

12XR1.5 |2,650] 5,720 | 2,120 | 4,580 | 1,590 | 1,720 | 2,920 | 6,310 | 2,650 | 5,720 | 2,120 | 4,580 | 1,060 | 760

- af
THARE I £ ap Max:0.04D
o
Depth of Cut 2 Qe Max:0.5D
xEYIEN0.5DU EDBE. MIEICHRTHRETDIENHDFT. If the pick amount is 0.5 x D or more, cusp may occur on the machined surface.
RIEYIE side Miling
REH- ; — .
JUN\—REE SHE AT VU mINSsialN-= NN NiESS
Hardened Steel- Hardened Steel Stainless Steel Cobalt-Chromium Based ?&/ El% Ni-Based Alloy
Prehardened Steel (Sﬁe‘l\?\{e) Titanium Alloy (Inconel 718)
~45HRC ~62HRC ~70HRC =200HB
80~100m/min | 50~70m/min | 30~50m/min | 90~110m/min | 80~100m/min | 50~70m/min | 20~40m/min
SONELRES M obedel FIERTE GXDRE | BELRE | XDRE JEbmEd=g EDREE NELmedelBrdobedill CERE | 3X0RE
el (il (il Speed(min™) [ Feed(mm/min) [Speed(min™) | Feed(mm/min) [SelSee [alla® aE=eGaluYinl)] Feed(mm/min) e e[GallaWMEEE IVl Speed(min') | Feed(mm/min)

. 7,170 (1,200 | 4,780 | 570 3,180| 230 1,340 | 7,170 5701 2,390 | 230
5xXR0.6 |5730|1,200)3,820| 570|2550| 230]|6,370] 1,340 5,730 | 1,200 | 3,820 | 570 1,910| 230
6xR0.8 |4,780| 1,200 | 3,180 | 570]2,120| 230|5,310| 1,340 | 4,780 | 1,200 | 3,180 | 570 1,590 | 230
8 XR1 3,580 | 1,720 | 2,390 | 800 1,590 | 380 3,980 1,910 3,580 1,720 2,390 | 800 1,190 | 230

10xR1.2 |2870|1,720{ 1,910 800 1,270| 380]3,180|1,910|2870|1,720|1,910| 800| 960 | 230

12%xR1.5 |2390]1,720| 1,590 | 800 | 1,060 | 380 2,650 1,910 2,390|1,720|1,590| 800| 800 | 230

PHARES dp| Max:1.5D ap| Max:1.5D ap| Max:1.0D 8p| Max:1.5D 3p| Max:1.5D
Depth of Cut e | Max:0.05D e | Max:0.02D e | Max:0.02D Qe | Max:0.05D e | Max:0.02D
1 EAITERT7PTF4T«4T X277 oFvUVI(SERER) . SRNBRDIREORERD 1. This tool is recommended for the roughing of additive manufacturing and mold
MIICERT ST EZEMELET, overlay surfaces.
2.8, RILS IEAIEDSDBEDSVEDESER TS, 2.Please use machines and holders that are rigid and highly accurate.
3. LROBRBETHERTT, RBONLICBIBIMFHE ERESEC 3 The values isted above are for 'Cehffnf;”gcg-n@ﬁg;;s;;he cutting condition in
WRICHUTEE [aIAN . "
4 gg;gi_‘ggﬁ;g}:’ék*<téiﬁAll EDRERNZCEERTEL 4.Please reduce the feed rate when the depth of cut is greater than specified.
SIJ:§I3: IEUJ"’H:I'LL/E;;JMD&-F@%A?JE::C? iﬂjbgn‘;jer %2[30 DUbH 5.The above table is a guide when the amount of protrusion of the tool is 4 x D or less. If the amount of protrusion is large,
. Nome e e SO=R Cgo NLUED L.,f Il chattering is likely to occur, so adjust the rotation speed, feed rate and depth of cut with reference to the coefficients.
RELPIBOXIOTHRYZSEIC. BIEE EDEE. PPASRSZHE TS, 6. Please use a suitable fluid with high smoke retardant properties.
6.tUﬁUiEﬁUI;?&HUHICiEbT_:EG)?Z %E‘lifw‘m"&@%CEmT?—me 7.During dry (no fluid) milling, please use air blow to remove disposable chips from the
7.ERDBEICE. tZJ0<§“E§§DD‘%L\$3177D—(:—C{§UD<§T‘7&F«%‘f?é“‘/'\u‘ milling area and to eliminate chip packing.
8. AT VLA, JNILhoOLER. FYVER. NiZEGEDOIMIICTIE. KAMELIEIHE O 8. Please use water-soluble coolant when machining stainless steel, cobalt-chromium
fERZEHRELET, alloy, titanium alloy, and Ni-based alloy.
9. TEDIRNEE Z &/ RICINZ TTEATEL, 9Tool runout should be kept to a minimum for maximum accuracy.
10.3—T§B§%§Uﬁ%b‘§§§]3%%ﬁlg, @%EEE}[{]iIEEﬁﬁ‘FKL\O 10. When th‘e cutt{;ng load fluctuates in areas such as the corners, please reduce the
rotational speed.
[ g
IE%EH:'J Lj =I(C ck ) ﬁ/’:‘éﬂz (O/O) Tool extension coefficients
TEZRHULE EIEEE gAML AR 1 AHfcbDEDE
Overhang Length Cutting Speed ap fz
L/ID=4 100% 100% 100%
4<L/D=5 90% 75% 80%
5<L/D=6 80% 50% 60%




PFATATR-a770F vV IAANYREBRXIVRSILPXM BEEID

Exchangeable Head End Mill PXM for Additive Manufacturing

PXHF-AM

DCON

FANFR—IAFE

LF with Coolant Hole
SPEED
FEED
P25
Z‘(Jbﬂ'\—lblﬂi‘ with Coolant Hole
PXHF-AM Eig DSIFAYA 7 High Feed Radius Type
o 1) SiE [BUR|EwE| DM |77 | EIR| DR | 2R | HE |RUNE| AR HE | EE6E
EDP N.o, Designation DC rt DCF ZEFP RET RE2 APMX LF DCON FHA Cs Grades (Yen)
7830377 | PXHF-AM120C12-06R150-0 | 12 1.5 6 1.2 7 84 | 144 | 11.7 | 45° C12 [XP6703| 17,900
7830378 | PXHF-AM160C16-06R200-0 | 16 2 8 6 1.6 95 | 11.2 | 18.7 | 157 45° C16 [XP6703| 25,100
7830379 | PXHF-AM200C20-06R250-0 | 20 2.5 10 2 12 14 215 | 19.6 45° C20 [XP6703| 32,600
PAIAVDFHBIEp.8ETE T EL), - See p.8 for explanation of icons. EERDIF2TCHREEER) EIEDFE T, Stockare categorized as C (Standard stock item)
1. AEREM7ZE CHIBADRE. A IUik—IULFEDAY REY vV ORIV ETERTE L. 1. For the use of internal coolant, please use the appropriate head and shank holders with oil hole. Refer to pages 21 and
DV IRIVFICDNTIEp.21- p.22ZTE TFEL, 22 for details on shank holders.

“—7REBEEM Details of corner R

& D S 77 A4 A T High Feed Radius Type

=

RE2

RE1



PXMA A=k v IKRILS

Straight Shank Holder for PXM

PXMZ

Z’(lbm—lbﬁi' with Coolant Hole

LRI SRR A1)V R—ILftE with Coolant Hole

5_:\._.
=4

£ - =
o

L ] 1

LF

AN SXY 71 )LAR—IL{$& with Coolant Hole
\ BHTA

O| [ Head | LB |
(=]

#BIES ¥ 2D Carbide Shank A\ Bfimm Unitmm
Y=k No. BU BE |viE| BE | 2R |ETE| ~oiREEoswE | B8 | pr | mems
o. Designation DCONWS | DCONMS |  BFTA LF LB Head + LB IR | Type (Yen)
7803511 PXMZ-C125512-5075CS-0O 12 0° 75 25 394 3 42,700
7803512 PXMZ-C125512-L100CS-O 12 0° 100 46.3 60.7 3 47,600
7803513 PXMZ-C125512-L115CS-0O 1.7 12 0’ 115 65 79.4 C12 3 54,500
7803514 PXMZ-C12TP16-LL135CS-O 16 13| 135 85 994 4 82,700
7803515 PXMZ-C12TP16-LL150CS-O 16 1° 150 85.6 100 4 84,000
7803521 PXMZ-C165516-S090CS-O 16 0° 90 40 58.7 3 58,800
7803522 PXMZ-C16S516-L130CS-O 16 0° 130 62 80.7 3 73,200
7803523 PXMZ-C16S516-L135CS-O 15.7 16 0 135 85 103.7 C16 3 74,600
7803524 PXMZ-C16TP20-LL165CS-O 20 1° 165 115 133.7 4 113,000
7803525 PXMZ-C16TP20-LL180CS-O 20 1° 180 116.6 135.3 4 115,000
7803531 PXMZ-C205520-5090CS-O 20 0’ 90 40 61.5 3 71,700
7803532 PXMZ-C20S520-L150CS-O 20 0° 150 79.3 100.8 3 107,000
7803533 PXMZ-C205520-L180CS-O 19.6 20 0° 180 110 131.5 C20 3 110,000
7803534 PXMZ-C20TP25-LL200CS-O 25 1° 200 140 161.5 4 139,000
7803535 PXMZ-C20TP25-LL210CS-O 25 1° 210 145 166.5 4 141,000

1. ARG Z CFADIRIE. ZAIVIR—ILEDANY REY vV IRILI ZTERATEL,
28D LFDONFHABDESENKS T =52 b/ X)L IEZFHE TS,

1. For the use of internal coolant, please use the appropriate head and shank holders with oil hole.
2. Adjust the position of the coolant nozzles accordingly so that the chips do not get tangled.

TEERDFLTCHZEERER) E1FDFET, Stock are categorized as C (Standard stock item).



PXMA AML—=BMIv 2 IKRIVE

Straight Shank Holder for PXM

PXMZ

BTN 1)L A—ILf4E with Coolant Hole

0 T 1
P 1]

DCONWS

+

|

1 i
DCONMS

A REfFEED BT Head +LB

ZI"fllﬁl'\—llJﬁE' with Coolant Hole
ﬁlﬁ’/-\v ya Steel Shank “ Efizmm Unitmm

Y= No. L BE Sy BE | 2R |ETE|~vrmemosns | B2 | x| mems

No. Designation DCONWS | DCONMS| BHTA | LF LB Head + LB VE | Type | (ven)
7803501 PXMZ-C125512-5100-O 11.7 12 0° 100 18 324 c12 3 15,500 é
7803502 PXMZ-C165516-5100-O 15.7 16 0° 100 23 41.7 c16 3 15,700 E;
7803503 PXMZ-C20S520-5120-O 19.6 20 0° 120 28 49.5 C20 3 18,500 rf

1 S RECTIRORIE. TUh—IUEDAY REY YoV ETBATE. EMRAFETCHMLERS) LEDERT. Stockare categorized a5 C (Standard stockitern). 5

20 KFODIHAFDERISIEVNELDT—5Y M XIVTEZERETE .

1. For the use of internal coolant, please use the appropriate head and shank holders with oil hole.
2. Adjust the position of the coolant nozzles accordingly so that the chips do not get tangled.

.EBE:'I Accessories

Q “ o fal 4 4 0 +
Y—)bNo.| U BANY RoE | mes | TEEERD PILY e
EDP No. Designation Applicable Head Dia. Cs Tiqﬁtkeninr:y Torque
7801890 PXMP8-10 ®12 c12 12N-m 1,210
= 016 16 30N-m
RINF 7801891 PXMP13-16 1,820
Spanner ®20 C20 50N-m
PXM DA FET o AINFIFBLETH AN
1.EALDEFREP.27Z2TE RS0, There 5panne§ipecmca\\y foi’gf\?s,gd sold separagtg?ygf;n;ﬁt{ﬁ\e—iune:s

2. MRV ERESRTEV.
3. ML O BRI DER ML LY FICOVTEFHHEEI THRVGETEL,

1. Please refer to p.27 for cautions during use.

2. Please refer to the table above for tightening torque.

3. Contact your nearest OSG sales representative for details of our dedicated adjustable torque
wrench for tightening inserts.



Y FSE!Q:T:CI’J FE,IJ PXM%E: lJ“J I‘ Collet for PXM Exchangeable Head End Mill

PXMC

B PXMC OL Yy MIE

PXMC Collet Features

OBV —VTEIUHITH
B URIEEETDY)D L FHiHE

Powerful chip evacuation even on small machining center

oL \Z2 I LAValREIC L.
mIEUP & EEARDEER/ S 2 X

The reduction of overhang length improves rigidity and
rotational balance

O EETINY F)INUI— 3V
AF=)L. ATV UVR 7 IV ISR
b S EFETRIAVINTZRIEE(C
A wide variety of exchangeable heads

- Suitable for steel, stainless steel and aluminum
- Wide processing range from roughing to finishing

o—{ABKRILAICLENR. F STV
dLy FDIHRDIH T
BVWIRXABNT+—VT /A

Greater cost performance compared to monoblock type holders,
only need to change the collet in case of trouble.

B PXM Ay RS R

PXM Exchangeable Head Features

YUy RIY RS LOBE-RE o
N\ EED LI \\\\
BRRIFI TSGR ET E

All the knowledge and know-how acquired by designing
solid carbide end mills are found in these exchangeable

heads.
-Various types are available to meet various machining

methods.

PXMCIFR S 3— k5147 eREEE

PXMC Collet Extra Short Type Conventional Combination

B!

Remarkable
Difference!

imiE + 77—/ = ZEfR
BV EBEZETREER
SHEXDIRNAEE 0.015mmBLT
A\ RS (807510) : £0.03mm
End Face + Taper = Double Face Clamping
-High rigidity and accuracy of tightening
-High precision of run out = 0.015mm
-High head replacing accuracy = & 0.03mm

4 e -

* )\ NURAR VA
‘N ROBRENEZIC
- TERIE DR
Applying buttress screw makes
easy and reduces time to desorb
heads




-ﬁﬂﬁiﬁﬁﬁ Specification

23—k
Short

IFANSYa—h

Extra Short

=

e NL5BEY
L R—A I — Holder Type B
Ls | with Center-through
fimm Unitmm
£
Y= No. 30 B2 | gy | | BTE | ~vrmemosns | 02 mems |
EDP No. Designation DCONWS 22 Head +£2 Cs Atz A
7834001 PXMC-C1205 1.7 26 10.5 5 19.4 C12 | 14,900 ¥
IFRAKS )
Y3—hk 7834002 PXMC-C1605 15.7 26 10.5 5 23.7 C16 | 14,900 n
Extra Short ¥ |
7834003 PXMC-C2005 19.6 26 10.5 5 26.5 C20 | 14,900 2
N
7834011 PXMC-C1230 11.7 26 355 30 444 C12 | 16,000 IR
IS 7834012 PXMC-C1630 | 157 | 26 | 355 | 30 487 16 | 16000 | &
7834013 PXMC-C2030 19.6 26 355 30 515 C20 | 16,000

1. PXMCIZ[OSG PHOENIX PXMZU—=X 1 DAy REAIL Y hT T,

1. The PXMC exchangeable head is designed specically for the" OSG PHOENIX PXM" series.

- PXMC a‘jm’ \’f 7D :J | U "Ja 917_'13 ﬂﬁ—% Product Listing of PXMC corresponding to the HYPRO Shrink System

EERDFIETCCORETER) EEDFT, Stockare categorized as C (Standard stock item).

B{i:mm Unitmm

15263
Designation
8910000 BT30-SLK12-35 P30T-1(MAS1) 38 455 70.5
8910001 BT30-SLK12-35 P30T-2(MAS2) 38 455 70.5
sy pm | 8910002 BT40-SLK12-45 38 555 80.5
HolderType B 8910003 BT40-SLK12-75 38 85.5 1105
8910005 A63-SLK12-75 38 85.5 110.5
8910006 A63-SLK12-135 38 1455 1705

1. i IF S EEF THEGE TSV,
2.PXMC Oy b\ TOY2UY Iy bYRTLERBREDNSHDE T,
*BT30AMILIDHTIVZA ST Y BRIV MDBLE T,

1. Contact your local OSG sales representative for information regarding pricing
2. The PXMC collet is compatible with the HYPRO Shrink Collet System.
#Only BT30 holders come with a pull stud bolt.



I tﬂﬁ“%ﬁgiﬁﬁ Cutting Condition

. PXHF-AM EﬁDE:J“TZ@'fj Exchangeable Head End Mill High Feed Radius Type

PXMZXI\I/_ I*:J‘\"“Jﬂl'l'\}lIQ/PXMC:I l/‘y I\:/'j\:ié For both PXMZ straight shank holder / PXMC collet
SVE VI INIEORAMERIA (E) Maximum Ramping Angle €

AUABILIRSBIF
2763 SVEVIRE Helical Milling (mm) AUBIVAEE
) ) Ramping Angle Helical Angle
Designation E —_ —_—— p°
=RIVE BRARE
Do Min. Do Max.
PXHF-AM120C12-06R150-O 18 23
PXHF-AM160C16-06R200-O 3° 24 31 1.5°
PXHF-AM200C20-06R250-O 30 39

LR

D0 Min./Max.

: 7[:‘ 95 Aﬂf@i@ﬂf‘ﬁﬂﬂﬁﬁﬁ Edge shape definitions for the purpose of creating a program

%

.. = |

230) B R HID% LS -

Designation n Rem?nder |
PXHF-AM120C12-06R150-O R1.5 0.36 | rt

PXHF-AM160C16-06R200-O R2 0.47 |

PXHF-AM200C20-06R250-O R2.5 0.59 i RE2

MICELTE ZNZNBRLROS YT RAIY RZIVELVTMITOT SLZEER TE L, i

During machining, please program the milling paths according to the recommended simulated R (rt) }

respective to the individual end mill diameter. i

DCF




I t’Jﬁ“%FFEEﬁ Cutting Condition

. PXHF-AM Eiﬁbf‘j?Z’S’*{j Exchangeable Head End Mill High Feed Radius Type
PXMZZAKRV—b2o+ 2 ORIVE /PXMCOL Y &

For both PXMZ straight shank holder / PXMC collet

MIICEUTIF ZNZNELURDS Y PRI RZ)LELTMI IO S LAZER FEL,

During machining, please program the milling paths according to the recommended simulated R (rt) respective to the individual end mill diameter.

IEEYIH)

Frontal Milling
/D=4
e e pEIVC W ) o0 LE
)\ — R ~/8 S > i )\ O e
?ﬁﬁUM 7’HJarﬁle\ned Eeej\ﬁm Hardened Steel Stainless Steel Cobalt-Chromium Based F5 yéﬁ L\f_IB%ﬁ%
aterial Prehardened Steel (Sﬁaﬁ{e) Titanium Alloy (Inconel 718)
~45HRC ~62HRC ~70HRC =200HB
ALl 110~130m/min | 90~110m/min | 65~85m/min | 125~145m/min | 110~130m/min | 90~110m/min | 30~50m/min
2 EEmEdlS bl O3RE | XDRE |[MIREE | XDRE JEkne=MPedopidll FEEE | XDRE JEErid=MP-obed sl CEERE | XDRE
DC eIt (I e InVinTilll Speed(min™) | Feed(mm/min) | Speed(min™)| Feed(mm/min) [SeESelallaWREEEE WAV Speed(min”)| Feed(mm/min) el QWBEEE MDA Speed(min’) | Feed(mm/min)
12 3,180 | 5,270 | 2,650 | 4,390 | 1,990 | 1,580 | 3,580 | 5,930 | 3,180 | 5,270 | 2,650 | 4,390 | 1,060 | 760
16 2,390 | 5,280 | 1,990 | 4,390 | 1,490 | 1,570 | 2,690 | 5,940 | 2,390 | 5,280 | 1,990 | 4390 | 800 | 770
20 1,910 5,270 | 1,590 | 4,390 | 1,190 | 1,570 | 2,150 | 5,930 | 1,910 | 5,270 1,590 | 4390 | 640 | 770
YhAFRE & 7 ap Max:0.04D
Depth of Cut ' Ao Qe Max:0.5D
4</D=5
e GIEE 2FUAH [T
U\—R$ HFE: T2 i) ppAN | BN
B4 7HJaT{je\n l\ej\ﬂﬂ Hardened Steel Stainless Steel CelbzlitChemivnm Beaed FEIIEE l,\?f»g%i%
aterial Prehardened Steel (S?e‘l\?\{e) Titanium Alloy (Inconel 718)y
~45HRC ~62HRC ~70HRC =200HB 5
S 100~120m/min | 80~100m/min | 60~80m/min | 115~135m/min | 100~120m/min | 80~100m/min | 25~45m/min E
EEmEIMS Iobedl OIEERE | XDRE | MEREE | XDRE JEknad=MPedobidill MEEE | XDRE NEkrid=Mp bl CEERE | XDRE N
oLt (I a WML i Vin Tl Speed (min™) | Feed(mm/min) | Speed(min™)| Feed(mm/min) [SelESel(alla W (WA Speed (min”)| Feed(mm/min) el QWBEE MDA Speed(min”) | Feed(mm/min) mn
12 2,920 | 3,780 | 2,390 | 3,100 | 1,860 | 1,210 | 3,320 | 4,300 | 2,920 | 3,780 | 2,390 | 3,100 | 930 | 540 LLS
16 2,190 | 3,780 | 1,790 | 3,090 | 1,390 | 1,200 | 2,490 | 4,300 | 2,190 | 3,780 | 1,790 | 3,090 | 700 | 540 i
20 1,750 13,780 1,430 3,090 1,110 | 1,200 | 1,990 | 4,300 | 1,750 | 3,780 | 1,430 | 3,090 | 560 | 540
YHAFEE ! 7 Z Max:0.03D
Depth of Cut ' 3e | Qe Max:0.5D
5</D=6
= e 272 [N
UI\—R>$ BEI=E T Hit]  PpAN O VRS
7HJarr/je\ned tpjﬁm Hardened Steel NEIEIIEE Cobalt-Chromium Based 9’-9)'3@ 'l\\lf—IBaEﬁeiH?
Prehardened Steel (Sﬁe‘l\ﬁ%/e) Titanium Alloy (Inconel 718)y
~45HRC ~62HRC ~70HRC =200HB
R ol 90~110m/min | 70~90m/min | 50~70m/min | 100~120m/min| 90~110m/min | 70~90m/min | 20~40m/min
EEined =PRIl IR | RDRE | EERE | XDRE |EEned=l 30kl BEnRfE | ixDRE fEbRed=M-Jobedcll FIERE 3XDRE
oLt (il M=ol laVinlilll Speed(min™) | Feed(mm/min) | Speed(min™)| Feed(mm/min) [SeSSelGalla W (WA Speed (min’)| Feed(mm/min) el GulsWBEEZMIDE Speed(min') | Feed(mm/min)
12 2,650 |2,670 2,120 | 2,140 {1,590 | 800 | 2,920 | 2,940 | 2,650 | 2,670 | 2,120 | 2,740 | 800 | 350
16 1,990 | 2,670 | 1,590 | 2,140 | 1,190 | 800 | 2,190 | 2,940 | 1,990 | 2,670 | 1,590 | 2,140 | 600 | 350
20 1,590 12,670 ]1,270 | 2,130 | 960 | 810]1,750]2,940]1,590]2,6701,270|2,130| 480| 350
tHARSE %] 7 a | Max0.02D
Depth of Cut ' Ao Qe Max:0.5D

1. F3TBR7T45747-RZaT770FvUV 0 (ZRERE) . SERBRDBREORMOMIICEATS
CEEWRLET,

2. 5#, LY ZAEDSH DREEDBNEDZETHERATEL,

3. ERDERFRHETHERTY, KEOMIICBIFDHIFRMAE LRZSECRRICHUTRETE L.

4AHBREIDBPAHBEAETL LD BERFEDREZMICTEATIL,

5. RHURSHRGDBER. CUDHFEELPLILIEDTITDT, BImRE. EDRE, AHRSZ
AETEV,

6. UEIHA 3 EIH ICELIE B DT, BEEOMEVEDZESHEATE,

7ERDBAICE DK FEEDNENKLS I 7 IO ICTYIDKFZRETEL,

82T VLA, JNNIVIOLGR. F&VER. Ni BEGROMIICIE. KBEHIHFIORAZHELET T,

9. TRDRMBEEZR/I\RICIIZ TTEAT L,

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 cutting condition when the overhang length is longer.

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-chromiumalloy, 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.

11.If the pick amount is 0.5 x D or more, cusp may occur on the machined surface.

10. 31— BEVHEEHEE T HBEF. BImREZINI CSRATEL.
MN.EYIEN0.5DUEDEE. MIEICARTHRET DI ENBDET.

26)



I tﬂﬁ“%ﬁgiﬁﬁ Cutting Condition

l PXHF-AM Si%b
PXMZRAKV—b2 v ORIV /PXMCOL Yy GE

SIFPRIALT

Exchangeable Head End Mill High Feed Radius Type

MIICEUTIF ZNZNELURDS Y PRI RS)LELTNITOT S LAZER T EL,

During machining, please program the milling paths according to the recommended simulated R (rt) respective to the individual end mill diameter.

RIEYIH

Side Milling

For both PXMZ straight shank holder / PXMC collet

B
UN—R4 FAEH ATVUVA mINASulR:: =S
7"&‘}@\” I:ejﬂﬂ Hardened Steel Stainless Steel Cobalt-Chromium Based 7"5’”/’3% E“}Bi(ﬂ”%
Prehardened Steel (S?el‘lﬁge) Titanium Alloy (Inconel 718)
~45HRC ~62HRC ~70HRC =200HB
eSSl 80~100m/min | 50~70m/min | 50~70m/min | 100~120m/min | 90~110m/min | 70~90m/min | 30~50m/min
ELEAbeAobedill MR E | XDEE | MEImEE | XDEE EERE | XDRE EERE | EDRE
Speed(min) Feed Jlldll Speed(min™) | Feed(mm/min) [Speed(min™)| Feed(mm/min) eSS Speed(min™)| Feed(mm/min) Speed(min™)| Feed(mm/min)
12 2,390 (1,200 1,590 | 570|1,060| 2302650 1,340|2,390| 1,200 | 1,590| 570 | 800 | 230
16 1,790 | 1,200 | 1,190 | 570 | 800 | 230]1,990) 1,340 | 1,790| 1,200 | 1,190 | 570| 600 | 230
20 1,430 1,200 960 | 580| 640| 230)1,590]|1,340|1,430|1,200| 960| 580| 480] 230
EARE | @ Max05D “ap | Max:0.5D “ap | Max0.5D “ap| Max0.5D
Depth of Cut Qe | Max:0.05D e | Max:0.02D Qe | Max:0.05D Qe | Max:0.02D

1ATIEBRB7F«T47 - RZaT770FvUV I (RRTE)  SRNEOBRBORNONMIICEATS

CEERLET,

2.8, NILY EAEDS DRBEDEVEDZETERT L,

3. ERDERGHKETHERTY, REDMIICSITDUEIRMAE ERESEICRRICTHUTRE TS,

A BRELOBNAGBEAETLLDBEAF EKDREZEMITTHEATEL,

5. ER(F TEORHUEHNADUTDBEDERTY., RHEUVBHATVEEF, CUDHRELPILC

BOXIDT, BERE. EDREASAFRS AR TS,
6. 5THIHAF I [CEULICHD T, REEDOMEVEDZETEATEL.,
7.%RDBEICE IO <KFEEDHENL ST 7 TO—-ICTHID K FZIRETE L,

8. AT VUAM., J/NLRIOLGR. FYY/AE Ni BASOMIICE. KBMEIHHRIOERZ#ELXT,

9. TEDIRMEEZ R/\RICIIZ TTHEATEL,
10.0—F BEHEFHEH T HIBE(E. BEmEEZMA TTEATEL.

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.The above table is a guide when the amount of protrusion of the tool is 4 x D or less. If the amount of
protrusion is large, chattering is likely to occur, so adjust the rotation speed, feed rate and depth of cut.

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.

and Ni-based alloy.

9Tool 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.

1. This tool is recommended for the roughing of additive manufacturing and mold overlay surfaces.

8. Please use water-soluble coolant when machining stainless steel, cobalt-chromiumalloy, titanium alloy,

-‘ﬁﬁﬁb‘?}lﬁ Tightening procedure

OiEH

Cleaning

BNEREY

NPT = o

Remove dirt and chips from the
connecting thread and shank

ERLDER
Cautions during use

Ay RRERIFPXMERR/NF Z SERATEV(MIRA/NFFSERATET EA).
RS ML D [&p.227%
ANy REY v TRILY DIREDHY < FE THIDAA T T ELVREINEVNEZ TR TS0,

-fiEER BRI 2 LIS 1T D E < 7D REHMIDE S IEBDTTREM NS D F T BiBElF LTV T TR EL,
ANFEANY ROYIRE(CEDERAL.BEARICH > <D EEERES B TTEATEL,

- Only use the spanner wrenches that are designed specifically for the PXM (p.22) for attaching PXM head:s .
Please do not use alternative spanner wrenches sold on the market as a replacement.

- Please refer to p.22 for tightening torque.

- Please tighten until the head and the shank holder faces meet. Confirm that there is no gap.

- Degreasing the connecting thread may result in over tightening or a possible separation of the faces. Please do not degrease.

- Please make sure that the spanner wrench is inserted properly and turn it slowly during use.

]

=N

&L,

&)t i)

Initial Tightening

ES 1)

Tighten by hand

P& D
With gap

s

@7 D

Final Tightening
FHRIFTHiH D

Tighten with a spanner wrench

FRREELO
Without gap

)

O

Confirmation

FREADELSEZHER

Confirm that there is no gap

s



I
\

@ﬂiﬁ&) (BT30) Initial Tightening
JdLw biRILY OfffEERD ZER U E LAD,
TIVAE v RZEE L. RIFEDT Do
XBT30LUNF TELZ TSR TS,

Make sure the fastening portion of the collet is clean then
insert it into the holder. Turn the pull stud to tighten.

*For models other than BT30 please refer to the
instructions below.

E} Mounting Procedure

-~

@ZKﬁU) Final Tightening

ZINFTHiD Do

Tighten with a spanner wrench

ZE 1= .
@lﬁ ;‘Fﬂ' Cleaning
Ay ROy MEEEO I J5NEEET,
Remove dirt and chips from the connecting thread
and collet

XBT30L)&+@H§{#'7¥“E Mounting procedure for holders other than BT30

O51FRQUNEBICAELYFZ
LonbEFHAT B,

KTUFETIVAS v R(@6 L) DIHE.
TIVAE v REMIF e & THRIETTRE, H~

Insert the hexagon socket wrench into the pull S \

screw hexagonal section. B o

*For pull studs with holes ( ¢ 6 or above), it is l "

operational with the stud being attached. L =

-

ff L

@3y bHEELIEVK D, Jb v MMEimdlzE
FTUR— U LY F G (BRE) N
BERE B FIED ML THSOMITF B,

HHESERIS NS 118N -m H=H

To prevent the collet from rotating, support the tip of the mo— Vo

collet by hand, tighten with the wrench by turning to the e — L

right, then fastening to the required torque. n - —"1

*Recommended tightening torque: 18N-m

e
@’\‘y I\JR?EE Mounting the Head
FiiH%ZE Uicte  PXMER R/ THid D,
After screwing the head in by hand, use the PXM spanner
wrench to tighten.

Ay REFREEPXMEBERR/INFESERATEL - Only use the spanner wrenches that are designed specifically for the PXM (p.22)

for attaching PXM heads .

(FERANF(FTEATETEA).
SHERHST ML Ep.22E BB T,
Ay RETDY hORENT K ETHEDIAALT T,
FREIDEVSEZ CHEEI T S L
-FEEZ BRI D ST ITDE 1L D RENMI D E LD REEN H D F T .
BiBE(E LIEWV TR E L,
AT EAY ROPIRZICEDERAL W2 D EEEEETTHEATEL,

ERED

—
A=

Cautions
during use

Please do not use alternative spanner wrenches sold on the market as a
replacement.

- Please refer to p.22 for tightening torque.
- Please tighten until the head and the collet faces meet. Confirm that there is no gap.
- Degreasing the connecting thread may result in over tightening or a possible

separation of the faces. Please do not degrease.

- Please make sure that the spanner wrench is inserted properly and turn it

slowly during use.

SEBNYRNUI—-3Y Ay REIRIVIY RSV PXM

Abundant exchangeable milling heads! Exchangeable head end mill PXM

VUYRS A TRERDIN T A= FIB I DN\ YRERE AYRERDIHIRIC KR DRT BN AL TN T IRSDHIBIZERIELE T,
EEINYRNU I -3V TEREEREINLTY —VICHIGLE T,
The PXM is an exchangeable head end mill series with the same high performance of a solid

tool and the cost efficiency of an indexable tool. A single exchangeable head body is able to
accommodate a wide range of exchangeable heads to meet various application needs.
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Available shapes

Please see OSG PHOENIX Catalog for details.
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Square Type
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Roughing Type
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Corner Radius Type
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Ball Type
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Recoating
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Tool Reconditioning
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Tool reconditioning contributes to resource
conservation by bringing worn cutting tools back to life, 0 ; "
which is environmentally friendly and sustainable.
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Inspection

BifE
Regrinding
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Tool Reconditioning
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Inspection upon arrival Packaging and
shipment
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Carbide Recycling
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Carbide tools that can no longer be reground can be recycled through Nihon Hard Metal’s carbide recycling program. Cemented carbide materials contain a large amount of rare
metals. Carbide recycling reduces material consumption and contributes to environmental preservation.

E 1/ \_ F)( 9”/ rEﬁE U "j"fa”/J 0) 4% E Highlights of Nihon Hard Metal's “Carbide Recycling” Program
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As long as the tool has been hardened, it doesn't Tools that contain a small amount of different Amount of material that can be sent for recycling : Recycling payment :

have to be separated into categories such as end materials are accepted (tools with cermet, ceramic 20kg and over (shipping costs are paid by Nihon by direct bank deposit

mills, drills, reamers, and tips. and steel shanks are separated) Hard Metal Co,, Ltd.)
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& Safe use of cutting tools

+ Use safety cover, safety glasses and safety shoes during operation.

+ Do not touch cutting edges with bare hands.

+ Do not touch cutting chips with bare hands. Chips will be hot after cutting.

« Stop cutting when the tool becomes dull.

« Stop cutting operation immediately if you hear any abnormal cutting sounds.

+ Do not modify tools.

« Please use appropriate tools for the operation. Check dimensions to ensure proper selection.
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Tool specifications are subject to change without notice.
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