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YIHINIOR D (CHRIZERDBR<INT (GREMI) ICHULT.
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In contrast to subtractive manufacturing processes such as cutting, where an object is formed by removing excessive materials, "additive manufacturing" deposits materials layer upon

layer by metal 3D printing to create an object.
By utilizing 3D data, short delivery and low production cost are made possible.

@3DF—% @OU—UEREEESK @=—UZImT
3D data Laser additive manufacturing Milling process

XPT4T470 - XZaT7IF v UV (Additive Manufacturing ) &L S EFRIF2009F (277 X U AsBM kRS (ASTM) [CKDEDHSNE Lic,
The name Additive Manufacturing was established in 2009 by the American Society for Testing and Materials (ASTM).

s



EEEHANLICEE LS NICERAE-SUAED
DUROREYOd—Fr20

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

PAT.P in Japan

SICEEDBMEE S BT/ FEEREEICL > T, |t MEREEZH LDD,
BNCUAMZRBULET,

SEENIICEVTHTvEYIZHL. TEORSMEZERERELE T,

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.

mﬂ;ﬁﬁ Coating Structure

BMEVE

Super Heat Resistant Layer

B/ BEEEREG

Ultra-Fine Periodic Nano-Layered Structure

TEREE(LE

Adhesion Strength Reinforcing Layer

152

Base Metal

EﬂﬁﬁﬂE Super Heat Resistant Layer
SICER DBMFMH EERMMEIC L DREPRE. SEEE. SUAMSRUMEAEERL

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

EWWT/H%*EEEE Ultra-Fine Periodic Nano-Layered Structure
7/ ERRE S MERRBOREBSICK > T, EEmH b & mFEDiE

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

B bRaYs
#HiRe WIRIEE BE<(GPa) | EE(TC) (43 37E7] EfEE MEFEME | &G LAtk
Coating Color Coating Structure Hardness Oxidation Heat Resistance | Adhesion Strength | Surface Roughness | Wear Resistance | Welding Resistance Toughness
Temperature
RIKE B/ EIHAE
Black Gray Ultra-Fine Periodic Nano-Layered 4 1,300 w ©) O ¥ © ©)
DUROREYIE A — T X Y~ A DBFEHETT. (1R#) O~ O~ (FF¥E)
DUROREY is a registered trademark of OSG Corporation Fair Best
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Characteristics of Additive Manufacturing Part JBARRBED Additive Manufacturing part

- REBIFIFEICBELSL

The surface is very hard

-YHEIBRESNSES (WIHIL) OEEHKEN

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

ROSNDHTHDILER

Required Tool Specifications

- RIEBEBDIES TR SN &1Lk

Ability to withstand the hardness of the surface

- VI DZE ) (S I ET RETR LAk

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

JOXRSERBEIRMNLT —HiEpt
Machining of propellerl\:/lving additive part v%rkpzjemgf;ided by: '." gﬁ%%l%%[l%m
#HI44:5US630 (34HRC)
Work Material:
SUS630
EFAREME - 5 BANTHE e
Machine: Five-axis Machining Center ﬁﬁ;ﬂ%rt
8517 HSK-A63
Main Spindle:

REOERE 1 20,000min

Maximum RPM:

LY GRIEHKRILS

Holder: Shrink Fit:

SRR - MQL = SEERROICS MOL £
Coolant: MQL is used for filming purposes

BEEC5E5

Watch it in action

FENNTBSRE #91 265/8/38 (ATCT 3 bsRE = & J°)

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

TEES =i Hl3 EDERE dp
Process Milling Part Milling Process Tool Cutting Speed(m/min) Feed(mm/min) (mm) (mm) Machining Time(hr)

@ 21K =T NEO-CR-PHS 60 239 1 3 1:40
Overall Roughing ®16XR2 (1,794min™) (0.05mm/t) :

@ BEER =T AM-EBT 60 179 1 3.5 2:30
Wing Surface Roughing R8%16 (1,194min™) (0.05mm/t) ’ ’

® B AT AM-EBT 60 179 1 1 2:30
Wing Surface Semi-roughing R8%X16 (1,794min™) (0.05mm/t) ’

@ ﬁﬁﬂﬁfﬁ%ﬁ ﬁHDI AM-EBT 60 239 0.5 2 0:20
Base of Wing Roughing R6X12 (1,592min™) (0.05mm/t) ’ ’

@ gﬁgﬂ ‘:F'{iJ:D“'ﬂ[II WXL-EBD 70 334 0.5 1 2:20
Wing Surface Semi-finishing R8%30 (1,393min™) (0.12mm/t) ’ '

® RAARE | BT | WXLEBD 60 382 05 s | oo
Base of Wing Semi-finishing R6X18 (1,592min™) (0.12mm/t) ’ : ’

@ gﬁl‘:ﬂ; ﬁ:J:D“ﬂl]I WXL-EBD 70 334 0.5 0.5 2:20
Wing Surface Finishing R8%30 (1,393min™) (0.12mm/t) ’ : '

ﬁﬁlj"fﬁﬁﬁ ﬁ:J:D"?Jl]I WXL-EBD 70 446 0.5 0.5 0:10
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 aARIIR B DO AIF SR Z S EERICIT

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

JU— REBREEINNL D—oEtBiIERKNEst I O—-NILEEiEHtEY 5 —
Milling of blade wing additive part Workpiece provided by: Hitachi Metals, Ltd. Global Research & Innovative Technology Center (GRIT)

WEIM > axIV718 BB

Work Material: Inconel 718 Additive Material D— SRk
Shape of Work Material
B PR - 5 BN TR ML

: : i - Before Machining
Machine: Five-axis Machining Center

X8~ 7 BT50

Main Spindle:
ER=OIEEET © 12,000min
Maximum RPM: —_rr

. ) . YaS5YRE
LY EIEDIRILS MIw / o ot
Holder: Shrink Fit: After Machining

ENEHA] - KA MELDEHA]

Coolant: Water-Soluble

INTE T NER —~

Hub Surface Fillet Part

) @ ® @ ®

EEIEZ5E5

Watch it in action

SN0 AR $U6RSRE (ATC T EXTEmRIFSFT)

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

TiEES HNTEB MIRE FHRITE tIHbRE EDRE ‘ dp de IO TRSRS
Process Milling Part Milling Process Tool Cutting Speed(m/min) Feed(mm/min) (mm) (mm) Machining Time(hr)

@ 22159 REEB AT 0:46
Shroud Surface Roughing i
INTEEB FAT AM-HFC 60 1,146 .

® Hub Surface Roughing 12XR1.5 (1,591min") | (0.12mm/y) 03 45 0:24
REER FAI .

@ Wing Sulr::’ace Roughing 0:54

@ AW it EFINT AM-HFC 60 1,146 0.3 45 0:04
Hub Surface Semi-roughing 12XR1.5 (1,591min™) (0.12mm/t) ) ) )

® RS FEFMT 137
Wing Surface Finishing AM-EBT 45 430 01 0.45 ’

® 225 REEp H* EFIMT R5X10 (1,432min") (0.1mm/t) ) ’ 116
Shroud Surface Finishing :

@ NTEBR ffEFIT 015
Hub Surface Finishing '

TaLw SR T EIFmT AM-EBT 40 620 0.1 0.45 0:12
Fillet Part Finishing R3X6 (2,068min™) (0.Tmm/t) ! : )
T4y bR T EFImT .

©) . L 0:25

Fillet Part Finishing

posid o
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End Mills for Additive Manufacturing

=LA 7 Ball Type

AM-EBT

HIKDOXRELZR CHISATREF N—ILIY RSV

Ball end mill that can accommodate large fluctuations in cutting allowance

1 | S EUINFZERILLIE IR TRARAR

Three-dimensional negative geometry that achieves both rigidity and sharpness

- BEOSVEEEERELRCI

Compatible with hard additive manufacturing parts

- VHICODZEE (SRt

Corresponds to fluctuations in cutting allowance

2| KEREFYITRT v

Large chip pocket

- HID < FEDZEH) KL

Corresponds to fluctuation in chip volume

- RiFigy)0 < o8kt

Good chip evacuation

3| BREEMHEC T BB

Flute specification that allows regrinding

4| EEEENTICSEEU:
DUROREY =59

DUROREY coating optimized for high-hardness steel machining




I’J[II;_Q Cutting Data I

. Iﬁ@b‘n’ﬂ@ﬁ@ﬂ%?%ﬁ%ﬁ Long tool life even in milling of built-up welding parts with large depth of cut

FFEIE: AM-EBTR6X 12 ?ﬂE;EIT\—) VIVR=ZIL2H AM-EBT 25mplL# After milling 25m
00| onventional 2-flute Ball End Mill

i)

Work Material BK-660R

=P EERIMT

Milling Method Linear Machining

UIRLRE 37m/min(1,000min™)

Cutting Speed

BB ICTF v E T

Micro chipping in the center

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

tHARE

Ap=3mm Pf=0.5mm

Depth of Cut

=R N ERR—ILTY RZJL2H 0.7milT#
YIRLHA IrJ0— Conventional 2-flute ball end mill After milling 0.7m
Coolant Air Blow
{52 AR AL MRV TEVS
Machine Vertical Machining Center

EIHIEERE (m) Milling Length
% 1I0 1I5 ZIO 2|5

SPDEBICRERE
av-cor | TR 7 "%

RA—INIY sswm' 0.7m %A

X8

z Large chipping

Conventional 2-flute ball end mill Large chipping

. %EEH*EE*ZT@HHI?W“ Machining example with high-hardness additive material
ﬁ'i L/TCF%%%?E%% t EB bﬂ@HUE%HHDIE Stable wear transition and good machined surface without peeling
ERTE #71 © 4 — T NHIRTLEFL cooperation: Okuma Corporat
% AM-EBTR3X6 ooperation: Okuma Corporation
= (mm) 0.06
4z 7) DAP540MOD #&8/\-1 X (~ 66 HRC)
Work Material Additive High-speed Steel 3 0.05
5 N _ F
YIHI73E EvI T (EEA[ICHLTEREASM) ]
Milling Method Pick milling (direction perpendicular to the deposited direction) % 0.04
Eﬂ?gff;d 90 m/min (4,800 mim") “‘g 003
N =
EDIEE 1,340 mm/min (0.093 mm/t) £ om
iAlm* 0.01
g?pm?&t Ap=0.3 mm Pf=0.9 mm
SIHHA] IrJo— 0
Coolant Air Blow YIMIEE Milling Length (m)
{8 FRtE AR WYY =215 (HSK63) p
Machine Horizontal Machining Center _._ AM-EBT _._Cg%zﬁﬁal

9-38m’JUIE§®4fﬁ.§ Condition after milling 9.38 m

R—ILBREEFEIR S
Wear condition of ball section NTE
PEIFE FLVE Machined Surface
Flank Rake Face

B

Conventional

F—ONHRARHEH LASER EX (CTE

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

AM-EBT

!
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g

g

|

Type 1 >
2 3
| b Z ‘);U‘ a
"%* —
‘ &7 | |APMX
LU
LH
LF
Type 2
P
Q
Q
[a]

% o AT

LF

R
RCIID (AN | SERED
CARBIE pupoRey . ogn T W |
Bfi:mm Unitmm
s 11 MR o BUR o ) . D—UARAalCHT 2EREHME (L s .
MLmveiiill o5 | o= | | voom BE | DE FERE D1 M oo e |FAR | WO
U LF APMX DCON DN ZEFP 8 k o o = o ° Type Stock (Yen)
REXDCXLU 0.5 1 15 2 3
3187240 |[R'1 X2X 4| 60 2 11.9 6 1.95 10.32°| 4.22| 444| 4.65| 486| 526 @ 4,040
3187280 |[R'1 X 2X 8| 60 2 15.9 6 1.95 7.62°| 847| 8.87| 9.22| 9.54/10.24 @® 43820
3187360 |R 1.5Xx3X 6| 60 3 11.8 6 2.85 8.18°| 6.25| 6.49| 6.72| 694 | 74 @® 479
3187392 |R 15X 3X12 | 60 3 17.8 6 2.85 5.23°112.53|12.98 | 13.4 |13.85|14.85 : ® 5750
3187408 |[R 2 X 4X 8| 60 4 12 6 3.85 5.68°| 8.32| 8.62| 891| 9.17| 9.76 @® 5,000
3187416 |R 2 X 4X16 | 60 4 |20 6 3.85 3.18°) 16.68|17.23 | 17.7818.37 [ 19.71 ® 6,000
3187510 |R 25X 5X10 | 60 5 12.1 6 | 4.85 3 297°1 104 |10.75{11.08/11.4 — B ® 5350
3187520 |R 2.5X 5X20 | 60 5 22.1 6 | 4.85 1.46°| 20.82|21.47 | — = = ® 6420
3188060 |R 3 X 6 60 9 - 6 - - — - - - - ® 5380
3188080 |R 4 X 8 70 12 — 8 - — — = = = = ® 6420
3188100 |R 5 X10 80 15 - 10 - - - - - - - ) ® | 10,200
3188120 |R 6 X12 920 18 — 12 - — - = = = = ® | 14,000
3188160 |R 8 X16 105 24 - 16 - - - - - - - @ | 24,700
3188200 |R10 X20 110 | 30 — 20 - - - = = = = @® 38,500
-7’43‘/0)3&%!@7&3%?3[,\0 'Seeforexp\amatwon of icons. O =1F£EEER @=-Standard stock item
F1O—UARAICHT PERMER (Le)
Effective neck length (Le) depending on inclined angle (&) of workpiece
I i
| ik
:Famr;igg =t 105"
L z2 ! i EENERICHEOBEVEDIE
o MRS FHELERLET,
g E ! | mEA No numerical value means no
| | § interference with workpiece.
I/ ‘|
i 8l
=) FE-
et il TUIN— R HRE ATVUAH JN)bhoOLE FYVEE NiZE5E
Hardened Steel- Hardened Steel Stainless Steel Cobalt-Chromium Based Alloy Titanium Alloy Ni-Based Alloy
Prehardened Steel (Stellite) (Inconel 718)
HmELS
Abbreviation ~45HRC ~62HRC | ~70HRC =200HB
AM-EBT @) © @) @) @)

s

© =best O =good



I t’Jﬁ“%‘q:EiEﬁ Cutting Condition

B AM-EBT \R—IL5 AT

Ball Type
i e 2725 Il
1)) \— R~/8 HEs 5= i 1)\ m| NN
?ﬁ‘ﬁu*ﬂ' 7}—d{je\ned !;e{ﬂﬂ Hardened Steel Stainless Steel Cobalt-Chromium Based 9"9 yéﬁ 'N\f-lBicﬂf
Work Material Prehardened Steel (S?gl(ﬁ{e) Titanium Alloy (Inconel 718)y
~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 EEmRE XORE [obm:dgp-Iepioglobn:dgp-Jop-3f CEREE X0 [Oln:d-Apedopd- g BEnRE ZDRE Julmsd-gpris:dis :
(03T RIS Ite [ T MEEES WWYWNTIN S peed (min ) | Feed(mm/min) |Speed(min™) | Feed(mm/min) eSS IGaIaR MR (Yl S pe e d(min™) | Feed(mm/min) eSS [Gala MMV Speed (min™)| Feed(mm/min) IS
R 1 4 19500 | 940 |8,000 | 790 |4,800 480 {11,100 | 1,100 | 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
SATE ap Pf
ThARS R=6 | Max0.15D | -
oy 8=R Max:3mm )

1. ATBRBPFA4T47-X=aT770F v UV I (RBERE) . RRIARDEREDRID
MIICHEAT D EEHRELET,

2. 1t RILY EAIEDSHDEEDBVEDEHERTE L,

3. LRODEFHLETHERTY . REONMIICHIFDIHIRMGE EREZSE(IC
WRIEWUTRET L.

4 WRRULDBNAHBEAREL LD BEIFEDEREZMATTHEATE.

5. RHULREHRLLEDBEGE. DEEE. EDRE. HAHBZRE TV,

6. UIEIHA S REIM [CELIL HDT, EEEDOMEVEDZESEATE,

7.%RDBEICE D LFHEIDDENLST7 IO [CTIDLFZFRET L,

8. A7 VLA, J/NVLRIOLE, FYVEE. NIBGEDMTIICE. KBEELIHE
SHEIOERZHELE T,

9. TEDIRIUEEZBR/I\VRICIIZ CTERATE L,

10. I—F BEFIHIEFHEH I ZBEF. BEEEZMATTRATEL.

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 3VDEFEICDUVT Guide foricons

n *ZE Tool Materials

BEaE
CARBIDE Tungsten Carbide

E iﬁmi; Surface Treatment

B 1901’1% Helix Angle

F1—OUAT-T4V7 [pum LIV RSLOED

| -
purogey DUROREY Coating

RUNBZEERRLET

ﬂ R?’Fgﬁ Tolerance of Radius

R TVRI)LD
W perREERRLET

Helix Angle of Flute for End Mills

Identifies the tolerance of the radius

E 9“%@%*@% Tolerance for Milling Diameter E tﬂﬁ“%# Cutting Conditions

IYRILOARERRLFYT g PHRERERERN—-I%
Tolerance for milling diameter ENVES)
Indicates page number for cutting
conditions

for end mills
2aVUVY shink
m VAUV T4 v b (BEESD)
P VAT LICHBEHULET .

Suitable for the shrink holder system

&
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End Mills for Additive Manufacturing
S5 A A T Radius Type

AM-CRE

SHEERICLDEEREZ LIF TEZENML

Stable performance and enhanced efficiency with multi-flute configuration

1| B E N ERILU T3R5 R AR

Three-dimensional negative geometry that achieves both rigidity and sharpness

-BELEREEXREBOMN I ZAEICT D I— %

Corner configuration that enables milling of hard additive manufacturing parts

- PHICODZEE) 3T It

Corresponds to fluctuations in cutting allowance

—
75

A

- 7| BEEETREICT SRS

Flute specification that allows regrinding

Kt

3 | =& - SEER(LERFE LIS AR

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

T

HEZEPIOLT NEP12LLE
B RN {tHk SR
Outer diameter Outer diameter

under ¢ 10 / @ 12 or above
6-flute specification i 8-flute specification

4 | BEERMIICEB{ELE
DUROREY d—5+129

DUROREY coating optimized for high-hardness steel machining




I’JﬂIi_g Cutting Data I

. 17_'54 FT@?JI]I?WJ Milling Example in Stellite Alloys
fERATE AM-CRE ¢ 8XR2(6#%X)
Tool 6FL
sl A7 54 b (48HRO)
Work Material Stellite
YIEITE EEmIT
Milling Method Contour Line Operation
MRS . .
Cutting Speed 50m/min(2,000min™")
%?’EE 600mm/min(0.05mm/t)

SATE
E’;’p’%ﬁ; Ap=0.5mm 8e=0.5mm
LI IrJo—
Coolant Air Blow
fSE FARE AR MRV IEVY
Machine Vertical Machining Center

EIHIEERE (m) Milling Length

50 100 150 200
1 1 1 1

Normal wear

. *ﬁtﬂﬁi‘ t%ZFVUZmEEMT(DHUI%ﬁU Machining example with precipitation hardening stainless steel additive material
FRTE AM-CRE ¢ 8 XR2(6#H)
Tool 6FL
RHI
Work Material SUS630(45 HRC)

U= lyaps S EFaiinT

Milling Method Contour Line Operation
YRR ; P
Cutting Speed 63 m/min (2,500 mim™)
%?’EE 869 mm/min (0.058 mm/t)
;’Eﬁ?g Ap=0.1 mm de=1.0 mm
SIRIHE KA EIHE

Coolant Water-Soluble

fsE PR AR SEfNT#E (BT50)
Machine Five-axis Machining Center

INTEES

Surface roughness

Ral.3627um | -
Rz6.9465um |«

fmm)

SROAERDBIESICETZT4T4T - ¥-a770F VYUV IRIVREL

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

TREEDIET 75 AE U CARD BN D ET,
Overlay welding is a method for partially modifying a mold.

R D BEEREEEAE VLIS, YIEKDOZEE DD
MIHIERBICHETT,

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

PTATADJ -XZAT7O0FvIUVIRIY RI)IVIF
BEFYINHIC K DARRED A ICH NN AEETT

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

SIPRIALT

AM-CRE

@ |

\ \

% 8iM

[ooon

6#7 6-Flute /
% & APMX LF
814 8-Flute
[ BEITT SN | SPEED
v FEED
CARBIDE DUROREY 4 003 FIT 60" P12
+0.01 Bf:mm Unitmm
Y—IJU No. SMEX I—FFE =R AR Vv OE Y TEE RS
EDP No. DCXRE LF APMX DCON ZEFP Stock (Yen)
3183010 6 XR1 o 6,420
60 9 6
3183015 6 XR1.5 o 6,420
3183018 8 XR1 o 7,860
70 12 8 6
3183020 8 XR2 o 7,860
3183110 10 X R1 o 12,200
80 15 10
3183120 10 XR2 B [ J 12,200
3183210 12 X R1 o 16,800
90 18 12
3183220 12 XR2 o 16,800
3183226 16 X R1 o 29,500
105 24 16 8
3183230 16 XR3 [ J 29,500
3183310 20 X R1 ([ ) 40,700
110 30 20
3183330 20 XR3 ([ ) 40,700
’7437@%%(3@’&3%?3(4\0 - Seelp.d for explanation of icons. O=1RE/EER @=-Standard stock item
) SR
WorkMaterial | ZF1JJ\— R/ EEE ATV LA JULRZOLE FYVEE NiESE
Hardened Steel- Hardened Steel Stainless Steel Cobalt-Chromium Based Alloy Titanium Alloy Ni-Based Alloy
Prehardened Steel (Stellite) (Inconel 718)
Hmacs
Abbreviation ~45HRC ~62HRC | ~70HRC =200HB
AM-CRE @) © @ @) @

s

O =best O)=good




I W'ﬁ“%ﬁ:giﬁﬁ Cutting Condition

B AM-CRE ST X514 T

Radius Type
e AE p VP C Ml )0 LE
D)\—R2/1 HEIE T2 i pmpAN O CErA
?ﬁﬁ”ﬁ j’HJar{Ie\ned !:ejﬁm Hardened Steel Stainless Steel Cobalt-Chromium Based }gyé% IN\f_IB%(ﬂg
Work Material Prehardened Steel (Sﬁ‘el\(IJ\{e) Titanium Alloy (Inconel 718)
~60HRC ~70HRC =200HB
? il 50~70m/min | 40~60m/min | 20~40m/min | 60~80m/min | 50~70m/min | 40~60m/min | 20~40m/min
cicevemy e st R e Ob el BELERES | XDRE | BERE | X0RE NEbned i edobidll BEnRfE | 3XDRE NelnrdsaeIoflll DR | X0RE
DC X RE NelEe [ W WIS peed (min )| Feed(mm/min) [Speed(min ) Feed(mm/min) [SeEEelGaiaW Sl Soeed(min™) | Feedmm/min) IS QTN MEE G 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 | 2400 | 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 @l a | Max02R
Depth of Cut & A /|‘ Qe Max:0.5D

1LATBR7T4T47 - X277 0F v UV I (RBEE) . SRNEDEREORD
MIICERAT D EZEHBELET,

2. B, LY BRIMDOS IBEDBVLEDZESERTEL,

3. LROERFHLETHARTY. KEDMILICHIFDIHIRME ERZSE(C
RRICIHUTRE TS,

4 WRRELDBNAHBEAEL LD B EKDREZNITSHEATEL,

5. RHUREHRBDBEF. BIRE, EDRE, AGEERE TS,

6. SIHIHAFHHIM [CBUICH DT, REEOMEVEDZETEATEL.,

7. ZRDBE(CIF DD LFHEEODENKLS T 7 IO—(CTID K FZRRE T,

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

9. TRDIRNBEEZR/\RICHIZ CSREATEL,

10. - BEVHBEHEE T HEE1F. 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.
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End Mllls for Additive Manufacturing
537 A4 T High Feed Radius Type

AM HFC / PXHF-AM

miEEERREROREDNIZRIR

Enables high feed milling of high-hardness additive manufacturing parts

AM-HFC 1 | FESNICEREELESS Y7 A A

Composite radius cutting edge optimized for flat surface milling

VDAHEDRZESRARICTHA 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
5] E5LBHE
Flat cutting edge
EBEXNOF v EY TN
PXH F'AM Suppresses chipping of the end cutting edge

- RSN T ERAA7Z5RER

Achieves good machined surface quality

3| A h—ILiE

Specification with coolant hole

PT14T74T7 =277 0FvUVIICEDERA

Mold surface by additive manufacturing

BESNIcEERRE
IHIBRE SN EBD (WIHIF) DZEIHRELY
Deposited additive material

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

- RENICYDAHFENKE <IE > THRIFICK WAL ER

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

- INTBSREDIEHE

Reduction of machining time

8



%ﬁgghul High efficiency machining

*E/ﬁ\a :/7 ANA ﬁé Composite radius cutting edge

- UBAGAEHINE <IEBDTZHED HRIDYIHIEI AR RSN, TEDIRS) - 12tod 2|

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

A KFESHELED T ET. YHIEDYID < FITEH DT < TEIFEPWAIN ICENTED (<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

AH A
Entering angle

PUKTES fz
Chip thickness

aO—FRER
Corner R part

®ETI T AR

Composite radius shape

Eﬁ’;”ulﬁ Good machined surface

AHF
Entering angle

MRS I 7 AR

Conventional radius shape

PUKTES
Chip thickness

fz

SHUVNARIFIFINLHEZRER

Wiper edge enables good machined surface

fEFATE ftttmA 63 fthtt @B 41
Tool AM-HFC ¢4xR0.5 Com;e?ltor 6FL Comngtorzlﬂ
sl SKD61 #&fE#4(50HRC)

Work Material Additive Material

YIEITTE IEELIEI

Milling Method Frontal Milling

IRIRE 60 m/min (4,775 mim ")

Cutting Speed

4,300 mm/min

EDRE

Feed

“ 0.15 mm/t 0.225 mm/t
SATE

E?;%ffcﬁ dp=0.16 mm de=2 mm

SIEHE] Ir7JOo—

Coolant Air Blow

158 B IR V=I5 (BT40)

Machine Vertical Machining Center

E!&Uw D (TQ;’FH:II'E Good chip evacuation

(um)

Roughness (+REHE|

YIEIFIHE R COREMES

Bottom roughness at the initial stage of machining

ftbttom A

Competitor

B Ra MRz

fth4tsa B

Competitor

ZAIVIR=)UEARRICKDEID <FOHEMEDE LU 1D <FDD dHAHZRALE

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

=EERMMTICEE(ELIc DUROREY Jd—5r2Y

DUROREY coating optimized for high-hardness steel machining

T
N
N
2
X
N
n
in
Q

=




I HHIT_Q Cutting Data
. Ey“] ° ﬂEEtEIC’XUEU<§fEDHI Stable machining with no chipping on both the end cutting edge and outer peripheral cutting edge

BATR AM-HFC ¢10XR1.2

cly) $600 (SKH514824)65HRC

Work Material (Equlvalent to SKH51)

tIHI7TE IEELIH rOORAIT

Milling Method Frontal Milling Trochoidal Milling «\((\
s Q!

R 100 m/min (3,200 mim") %, °

utting Speed /77/7)

EDEE 1,536 mm/min (0.08 mm/t) | 900 mm/min (0.046 mm/t)
SATE

g?ﬁ’;f& Ap=0.1mm e=4mm Ap=5mm e=0.2mm

IR IrJo—

Coolant Air Blow

{E FRtE AR MRV UG5 (BT40)

Machine Vertical Machining Center 5mm

TR
IEEIEI358, MO R T 2B TH DIRFERAE Shape of work materia

Worn state after frontal milling 3 slots and trochoidal milling 2 slots

EX SHERN

End cutting edge Peripheral cutting edge

A ftbttem A ftbtt o

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-HFCTHI U/ IRE DI

Condition of the bottom surface machined by AM-HFC

1IEELIAE! OO RINT

Frontal milling Trochoidal milling




I’JﬂIi_g Cutting Data

. SKH51 (65H RC) TGDH[IIEWJ Machining example in SKH51 (65 HRC)

f#AITE AWRiead PXHF-AM160C16-06R200-O|  fih#t&3A,B (mm) 0.16
Tool LS Holder :PXMZ-C165516-5100-0 Competitor 0.14
HAZ ?16 6477 ?16 4187 # 012
Size 6FL 4FL % o
R EIA ’
Work Material SKH51(65HRC) % 0.08 |
LRI EETHI 5B 006 |
Milling Method Frontal Milling § 0.04
) 60 m/min(1,200 mim") % 002 |
=D 1,440 mm/min(0.2 mm/t) | 1,440 mm/min(0.3 mm/t) 0

A BIEIR  Milling Length (m)
E’;’p’% i—i Ap=0.3mm Ae=8mm

_ —@— PXHF-AM i it A —A— fitttt @ B

DHEHE Ir7JOo— Competitor Competitor
Coolant Air Blow
fEE FARE AR IRV ZUTEVH (BT40)
Machine Vertical Machining Center

. _TREBGD;E%%:{*E. Worn state of corner R

PXHF-AM 13.9m

fhttGRA 2m

Competitor

fi¥tGEB 1.4m

Competitor

- SKH51(65HRC) DIITICHWNT, ftiftm s N4 B EDMAELF SN,

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

. ’f y:l:?\”/71 8 (EE*Z) '60)7J|]I$f§|] Machining example in Inconel 718 (additive material)

%77 A—ONHAET

Cooperation: Okuma Corporation

LIS AM-HFC ¢10XR1.2

WEIA 4V ARIL718(FEEH)

Work Material Inconel 718(Additive Material)

SIHI75% EELIH|

Milling Method Frontal Milling

SIHERE ; P

Citting Speed 50 m/min (1,592 mim™)

ﬁ?’zg 478 mm/min (0.05 mm/t)
SATE

E{Jﬁ?& Ap=0.5mm de=2mm

SIHHE] IrJo—

Coolant Air Blow

2 AR SN TR

Machine Five-axis Maching Center

A —ORHRASHE LASER EX [CTEE - 1L

Molded and machined with the LASER EX manufactured by Okuma Corporation

AL 718 (FEEM) ISHLTB8T—T (FEUIHIE : 1888cm’l L) FTHILIAIRECH DT,

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

&
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End Mills for Additive Manufacturing High Feed Radius Type

AM-HFC

ol
a

9}
a

RE2

I
5[
DN
3
DCON
—

63 i
6-Flute "
—_— .
sg g i m e S
P> AN :
/| o
.
’
OROE o il
+0.01 Bfiimm Unitmm
O IAL s LY e 1-7R IR 28 | U (ETE| | |k B T D) oo NTRRBARLS s pomk| e | M
EDP No. DCXrt DCF RE1 RE2 LF APMX | LU DCON| DN 8k = T 5 > 3 ZEFP | Type Stock (Yen)
3188204 4XR0.5 2 04 | 25| 50 8| 12 |15.9 6 | 3.8(3.73°12.53/12.98(13.43|13.91| 15 : ® 6,020
3188205| 5XR0.6 25/ 053 60 | 10 | 15 |17 6 | 48(1.76°15.64/16.18(16.74| - - ® 6420
3188206, 6XR0.8 3 06 35|60 | 12| 18 - 6| 58| - - - - - - 6 B ® 6420
3188208 8X%R1 4 | 08 |5 70 | 16 | 24 - 8| 77| - - = = = = 5 ® 7860
3188210| 10XR1.2 5 1 6 80 | 20 | 30 - 10| 9.7 - - - - - - @ | 12,200
3188212| 12XR1.5 6 1.2 |7 90 | 24 | 36 - 12 |11.7| - - = = = = @® | 16,800

'7437@%%55‘782%—F3L\0 'Seeforexp\anation of icons. O=1Z#EER @=:Standard stockitem
j_j—RgB§¥r£ﬁE Details of corner R

RE2

RE1

A1 U—UARAICHT 2EEMER (Le)
Effective neck length (Le) depending on inclined angle (&) of workpiece

| ;
| i e
FiHAE :ée\k> =1 105"
P 2+ i EENRBICHEOBEVEOIE
H MRS FHELERLET.
o ‘i ! i | aEs No numerical value means no
| : L : interference with workpiece.
1 ¥
i |
) FREH-
WorkMaterial | ZF1)J\— 2/ §ff] SREH ATV )NV OLE FEVEE NE-1=F=
Hardened Steel- Hardened Steel Stainless Steel Cobalt-Chromium Based Alloy Titanium Alloy Ni-Based Alloy
Prehardened Steel (Stellite) (Inconel 718)
KmECS
Abbreviation ~45HRC ~62HRC | ~70HRC =200HB
AM-HFC @) (@) ©) @) ©) ©) @)
O=best

s



I t’Jﬁ“%FFEEﬁ Cutting Condition

B AM-HFC &ZXbSI7 A5

SUEVINIIRORAIERIE (E) Maximum Ramping Angle ()

High Feed Radius Type

e NUAILNES ,
sexann Il e o grégics
° BIvZ BARZ :
Do Min. Do Max.
4 X R0O.5 6 7
5% R0.6 7.5 9
6 X R0.8 . 9 11 s
8 X R1 12 15
10X R1.2 15 19
12X R1.5 18 23
\
A
D0 Min./Max.
- 7095 LMER EDRNFFIRTER cdge shape definitions for the purpose of creating a program
o — |
4 RO.5 0.11 I
5 R0.6 0.15 |
6 RO.8 0.17 | RE2 %
8 RT 0.22 | NS
10 R1.2 0.31 ;
12 R1.5 0.36
R o e e e R 1) DCF

respective to the individual end mill diameter.

T
~
.
2
X
N
n
in
Q
H

=




I Wﬁ“%ﬁgiﬁﬁ Cutting Condition

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

MIICRUTE ZNZIURLIROS Y7 RAIY RI)VE LTI OIS AZER TS,

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

J__Eﬁtﬂ\ﬁu Frontal Milling

; FUJ\— RS SAEE 5 ySAVyS i )\) o OLE . EoT
*E‘EUPI Hardened Steel- ﬂﬂ Hardened Steel Stainless Steel Cobalt-Chromium Based ?9/'8% E\l—IBag;eil\%
Work Material Prehardened Steel (S/?él\ﬁge) Titanium Alloy (Inconel 718)
~45HRC ~62HRC ~70HRC =200HB
AL 3 90~110m/min| 70~90m/min | 50~70m/min | 100~120m/min|90~110m/min| 70~90m/min | 30~50m/min
v eV RENEERE POl [EETERE | XDRE | BEEE | %0 RE [EERsdeBedobilal EEnRE | X0RE |elned=a8eIftdcll FERE | XDEE
DC X rt NelSte[(alTa W (IR Speed (min) | Feed(mm/min) | Speed(min™)| Feed(mm/min) oo GWMESEMIMIDE Speed(min') | Feed(mm/min) eSS lGaaWRRSWllaldl 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

o ap
tHARS 1 /Zjl ap | Max:0.04D
Depth of Cut A ae Max:0.5D
xEYIEN0.5DU EDBE. MITEICHRTHRETDIENHDFT. If the pick amount is 0.5 x D or more, cusp may occur on the machined surface.
FRIETLIHEY side miling
BES- ] . |
\. TUN\—R 8 SR AT VUAS mINSrIal- N NiE&S
*EEU*Z Hardened Steel- Hardened Steel Stainless Steel Cobalt-Chromium Based 9:9 A=) % Ni-Based Allo
Material Prehardened Steel Alloy Titanium Alloy 4
(Stellite) (Inconel 718)

~45HRC ~62HRC ~70HRC <200HB
UIRIE 80~100m/min | 50~70m/min | 30~50m/min | 90~110m/min | 80~100m/min | 50~70m/min | 20~40m/min

Cutting Speed
NEXEHLR sz =0EE |bnadcAR-doicginbredgeIsbed:d FEnzfs xDEE EnsdcPeIsbed-d EEmRfE | XD [REmsdcqpeIoped:s
Feed(mm/min) e Se[GallaWREE IVl Speed(min') | Feed(mm/min)

DC X rt N (W WWinTil Speed(min )| Feed(mm/min) | Speed(min) [ Feed(mm/min) [SelSEelGatlaBME (i}l Specd(min™)
4xR0.5 |7,170]1,200|4,780| 570 3,180 | 230 1,340 | 7,170 5701 2,390 | 230
5XR0.6 |5,730] 1,200 3,820 | 570 2,550 | 230|6,370| 1,340 5,730 1,200 | 3,820 | 570 | 1910| 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|1910|2870|1,720|1910| 800| 960 | 230
12xR1.5 2,390 1,720 | 1,590 | 800 | 1,060 | 380 | 2,650 1910|2,390| 1,720 | 1,590 | 800 | 800 | 230

PhrARS ap| Max:1.5D ap| Max:1.5D ap| Max:1.0D ap| Max:1.5D ap| Max:1.5D
Depth of Cut e | Max:0.05D 8e| Max:0.02D Qe | Max:0.02D 8e| Max:0.05D 8e| Max:0.02D
1 AIBR7PT4T4T7-XZaT770FvUVI(SEHEE) . SRNBRDIBREBOFTED 1. This tool is recommended for the roughing of additive manufacturing and mold
MIICERT D EEHRLETD, overlay surfaces.
2. 8. LY BRIEDS DBEDBVEDZESERATEL, 2.Please use machines and holders that are rigid and highly accurate.
3. I RDERBLETCHERTT, EROMITICHIFREERHEE LRESEIC 3.The values listed above are for reference. Please set the cutting condition in
.%:RICFGU'C?&“E—FZ'SL\ - = accordance with the actual machining environment.
. )\ ISP 5= 4.Please reduce the feed rate when the depth of cut is greater than specified.
g' fg?{?EJ:ED;;UQAS{E;;JE%(S%G&)%%?)Eé‘gz%g%ﬁﬂ%g‘;g}gg%ﬁ° vUbH 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 with reference to the coefficients.
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

HELPILBOTTOTHRMESE(C, OEEE. XDRE. IAGFRSZHE TS,
6. SIEIHA I AR ICELIC B DT, HEEOMEVHDZTHEATE,

7.ERDBEICE. IO FHEIONENKSI I 7 IO—ICTYOLFERE TS, milling area and to eliminate chip packing.
8. AT VLA, JNNILhoOLER. FYVER. NiBEGEDOMIICTIE. KB MELIEIHRE O 8. Please use water-soluble coolant when machining stainless steel, cobalt-chromium
ERZEHRLED, alloy, titanium alloy, and Ni-based alloy.
9. TEDRNEEZR/I\RICINZ TTERATEL, 9Tool runout should be kept to a minimum for maximum accuracy.
10.0—F BHFEIGFTHEE T H15E(1F. MEmREZINA TSERATEL, 10. When the cutting load fluctuates in areas such as the corners, please reduce the
rotational speed.
IE;@H:'J L/ % [ : ck é ﬁé%ﬂz (O/O) Tool extension coefficients
TERHLE PIHIEE 5 EIL) DAL 1 AEebDiEbE
Overhang Length Cutting Speed ap fz
L/D=4 100% 100% 100%
4<L/D=5 90% 75% 80%
5<L/D=6 80% 50% 60%




PFATATI-a770FvVUIIAANYREBRRXIVRSILPXM BB

Exchangeable Head End Mill PXM for Additive Manufacturing

PXHF-AM

DCON

FANFR—IAFE

LF with Coolant Hole
SPEED
FEED
P25
Z‘(Jbﬂ'\—lbﬁi‘ with Coolant Hole
PXHF-AM Eﬁb 5:J719‘fj High Feed Radius Type
1220 SME | EHELR | BRR | I :IET EJXR| IR | 2R | B8R |QUNE |GER | HiE | BE@RK
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| 14,900
7830378 | PXHF-AM160C16-06R200-0 | 16 2 8 6 1.6 95 | 112 | 187 | 157 45° C16 |XP6703| 20,600
7830379 | PXHF-AM200C20-06R250-0 | 20 25 10 2 12 14 215 | 196 45° C20 |XP6703| 26,800
'T'ijﬂ)éﬁﬁﬂl@’iﬁg-ltéb\o 'See@forexp\anamon of icons. EERDFLTCHRERER) E/EDE T, Stockare categorized as C (Standard stock item)
1@%@5}%52{?3@% »meggg_?é\l:{ftyv)ﬂm}bﬁ%cﬁﬁﬁ?éuo 1ﬁrﬁébz:{saeﬂgggtsehrgiT%?\daenrts,‘please use the appropriate head and shank holders with oil hole. Refertoand

“—7REBEEM Details of corner R

)7 2% A 7 High Feed

>Y

" PXHF-AM

RE2

RE1



PXMA A=k v IKRILS

Straight Shank Holder for PXM

PX M Z LY oISXER 1 )LR—ILfEE with Coolant Hole

DCONWS
O

I XAY 71 )LR—ILft& with Coolant Hole
| BHTA

Q 1 Iiejd 1 LB l
ZF 4 IiR—IUFE with Coolant Hole g B
#BIES ¥ 2D Carbide Shank A\ Bfizmm Unitmm
B BE |viE| BE | 2B |ETE| ~viRHEosmE | B8 | pr | mems
Designation DCONWS | DCONMS | - BFTA LF LB Head + LB IR | Type (Yen)

7803511 PXMZ-C125512-5075CS-0O 12 0 75 25 394 3 35,300
7803512 PXMZ-C125512-L100CS-O 12 0° 100 46.3 60.7 3 39,300
7803513 PXMZ-C125512-L115CS-0O 1.7 12 0’ 115 65 794 12 3 45,000
7803514 PXMZ-C12TP16-LL135CS-O 16 13°| 135 85 994 4 68,400
7803515 PXMZ-C12TP16-LL150CS-O 16 1° 150 85.6 100 4 69,500
7803521 PXMZ-C165516-S090CS-O 16 0° 90 40 58.7 3 48,600
7803522 PXMZ-C165516-L130CS-O 16 0 130 62 80.7 3 60,500
7803523 PXMZ-C165516-L135CS-O 15.7 16 0 135 85 103.7 C16 3 61,600
7803524 PXMZ-C16TP20-LL165CS-O 20 1° 165 115 133.7 4 92,500
7803525 PXMZ-C16TP20-LL180CS-O 20 1° 180 116.6 135.3 4 94,200
7803531 PXMZ-C205520-5090CS-O 20 0 90 40 61.5 3 59,300
7803532 PXMZ-C205520-L150CS-O 20 0° 150 79.3 100.8 3 88,000
7803533 PXMZ-C205520-L180CS-O 19.6 20 0 180 110 131.5 C20 3 89,900
7803534 PXMZ-C20TP25-LL200CS-O 25 1° 200 140 161.5 4 115,000
7803535 PXMZ-C20TP25-LL210CS-O 25 1° 210 145 166.5 4 116,000

EEXD L TCAREERER) EIEDFT, Stock tegorized as C (Standard stock item).
1B EC FIAORIE. A ILR—IL R EDAY REY PUIRILS ETEETE L, o ockare categorized as C (Standard stock tem)

2D LKFDOHFRABDEISHENLST—5 Y b/ XIVIBZRE TSV,

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.



PXMA ARL—=BMI ¥ OKRIVY

Straight Shank Holder for PXM

PXMZ

IS KN )L A—ILf4E with Coolant Hole

L8]
|
|
|
|
|
|
|
|
DCONMS

LF

AY RBfFEFD BT Head +LB

ZI"fllﬁI'\—llJﬁE with Coolant Hole
iﬂﬂ’/'\’?ﬂ Steel Shank “

B{Imm Unitmm

+
Y—IU No. 210 BE | Yryog 2R | TR | "NFRIRKOBEMR Eig AR | RS
EDP No. Designation DCONWS [ DCONMS LF LB Head + LB e Type (Yen)
7803501 PXMZ-C125512-5100-O 1.7 12 100 18 324 ci12 3 12,800
7803502 PXMZ-C165516-5100-O 15.7 16 100 23 41.7 Cle 3 13,000
7803503 PXMZ-C205520-5120-0 19.6 20 120 28 49.5 C20 3 15,200

X B ) &7 3 item).
1. SRS CRIE DI A ILR—I = DAY RED 2L ESEETEL, FEEXRDFETCHELERER) EIEDFE T, Stock are categorized as C (Standard stock item).

2D LKFDODFAFDIECSHENKSIT—S5 h/ XV IBEABETEL,

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.

T
N
ll
)
X
N
n
N
Q
i

=
<
T8
I
5 R
o

.EBI::II:I Accessories

Y—luNo.| MU BANY RoE | mes | TEEERD PILY e
EDP No. Designation Applicable Head Dia. Cs Tithteninq TOquIe
7801890 PXMP8-10 @12 c12 12N-m 995
T—= 016 c16 30N-m
AINF 7801891 PXMP13-16 1,510
Spanner ®20 C20 50N-m
N o v RCH [a1AN
1.@%1@5}%[@EE%T3L\0 There 5p2§22§§1?e§f)\c\aﬂ;%ﬁ2§gd sf)(\t/i tej;-)(aar:aﬁtg\’ygﬁo :;ﬁt{w\e—iztlé:sv

2. MRV ERZESRTEV,
3. ML O BRI DER ML I LY FICOVTIFRHHERI THRVGETEL,

1. Please refer top28for 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 F’SE!Q:T:CI“J FE‘b PXM%E: lJ“J h Collet for PXM Exchangeable Head End Mill

PXMC

B PXMC JL v MR

PXMC Collet Features

OBV —VTEIHITH
B URIEEETDYID K FHiHE

Powerful chip evacuation even on small machining center

o352 LAYalREIC LT,
mIEUP & IEADEER/ S 2 X

The reduction of overhang length improves rigidity and
rotational balance

O EETINY FINUI— 3V
AF=)V ATV UVR 7 IV ICHIR
D S EFERTRIAVIN T ZRI§E(C
A wide variety of exchangeable heads

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

o—{ABRILYICLENR. FS TV
JLy FDIHRDIH T
BVWIRBNT+—V /R

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 RILOBE BE o
JONSEED LI TR \\\\
BRI TSR AT AR

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—h5A47 feREEE
PXMC Collet Extra Short Type Conventional Combination

N

B!

Remarkable
Difference!

ool boodioococaoosocococooooosaanncos

imiE + 7 —/\= ZEfR
B EBEZETRER
SHEXDIRNAEE 0.015mmBLT
A RITEFERE (B75310) © £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

N g hi—

L]

)Ny NURRVEA
Ay ROBENESIC
- TEIERI DI HE
Applying buttress screw makes
easy and reduces time to desorb
heads




m va—h
Ll e T — Short

ep—ts P IFZANSYa—h
W RAR Specification @:ﬂ l__a Extra Short

i
I - __—__
= e
w| 2 =
o )
a
1 b B h
I LIF — M HILSBES
FANR—IAFE HolgerType 8
La | with Coolant Hole
B{Imm Unitmm
|
-
236) B2 | gy | | BTE | ~vrmemosns | 02 mems | 9
Designation DCONWS 22 Head +£2 Cs (Yen) =
7834001 PXMC-C1205 17 | 26 | 105 5 19.4 c12 | 12400 | B
IF*AKS z
Y3—K 7834002 PXMC-C1605 157 | 26 | 105 5 237 c16 | 12400 | [§
Extra Short =
7834003 PXMC-C2005 196 | 26 | 105 5 26.5 c20 | 12400 | [
N
7834011 PXMC-C1230 117 | 26 | 355 | 30 444 12 | 13200 | A
el 7834012 PXMC-C1630 | 157 | 26 | 355 | 30 487 16 | 13200 |
7834013 PXMC-C2030 196 | 26 | 355 | 30 515 €20 | 13,200

X o =) &t 3 —
1. PXMCIZTOSG PHOENIX PXMY/U—X | DAy REROL v N T, TEERDIFETCHREERER) EIEDFE T, Stockare categorized as C (Standard stock item)

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

. PXMC i‘jm’ \‘f 7D :J ad U “Jﬂ 917_1; ﬂﬁ_g Product Listing of PXMC corresponding to the HYPRO Shrink System B{Imm Unitmm
LT *—JU No. 1526 ==
Type EDP No. Desgnaﬂon IFAKSYa—+
Extra Short
8910000 BT30-SLK12-35 P30T-1(MAS1)” 38 455 70.5
8910001 BT30-SLK12-35 P30T-2(MAS2)* 38 455 70.5
LS BE 8910002 BT40-SLK12-45 38 55.5 80.5
HoiderType® 1 8910003 BT40-SLK12-75 38 855 110.5
8910005 A63-SLK12-75 38 85.5 110.5
8910006 A63-SLK12-135 38 145.5 170.5

1 &I HEEETTHEE TS0,

2.PXMC Oy MMIN\ATOYaVY o0y bRTLEEREDSHDE T,
*BT30AMILYDHTIVAS v MRV MDIERLE Jo

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 %ﬁDE:J“TZ@'fj Exchangeable Head End Mill High Feed Radius Type

PXMZZI\I/_ I\:J'\"ygl-h}l‘/Q/PXMcj lJ‘y I\:,tL:iE For both PXMZ straight shank holder / PXMC collet
SVE VI INIEORAMERA (E ) Maximum Ramping Angle €°)

AUABIVIRSBIF
2763 SVEVIARE Helical Milling (mm) ANUBIVAEE
) ) Ramping Angle Helical Angle
Designation E — 1 —— p°
=21V RARR
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 AT’E@i@?ﬂﬁﬂiiﬁE% Edge shape definitions for the purpose of creating a program

236) MR HIbiELE
i3

PXHF-AM120C12-06R150-O R1.5 0.36

5

|
| rt
PXHF-AM160C16-06R200-O R2 0.47 |
PXHF-AM200C20-06R250-O R2.5 0.59 | RE2
MIICELTIE ENZNBRLROS I PRIV RIIVELTMITOT 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 W'ﬁ“%ﬁ:giﬁ?ﬁ Cutting Condition

B PXHF-AM SZDSI7 A5 (4T
PXMZANV—b2 v ORIV /PXMCOL Yy LE

Exchangeable Head End Mill High Feed Radius Type

MIICEUTF ZNZNBLURDS 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.

For both PXMZ straight shank holder / PXMC collet

IEEYIEI  Fontal Milling
/D=4
e e pEIVC W ) 0L
J)\—R>4 BRI T2 i pmpAN O PEA
*ﬁﬁup} 7HJarée\ned l:ee{ﬂﬁ Hardened Steel Stainless Steel Cobalt-Chromium Based 9:9 yéﬁ IN\“Bgclj:AHﬁ
\ aterial Prehardened Steel (Sﬁéﬂ%e) Titanium Alloy (\IncaoS:e\ 7180)y
~45HRC ~62HRC ~70HRC =200HB
2Ll 110~130m/min | 90~110m/min | 65~85m/min | 125~145m/min | 110~130m/min | 90~110m/min | 30~50m/min
2 BERE EDRE JELREIypeIobe NNl Y peobedll FERRE xDRE [EkneIcBeIodeliy MENRE XDRE |EEmEIY PrIodis
DC SYelEte (e (I VinTlll Speed(min™) [ Feed(mm/min) | Speed(min™) | Feed(mm/min) eSSl WA Speed(min”) | Feed(mm/min) el QWMEE 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
AR at Z a Max:
LA C 7 p ax:0.04D
Depth of Cut Qe Qe Max:0.5D
4<L/D=5
S e 2FUAG IRl
| — KR>3 EEI=E T b AN O F= A
el 7’HJa«}je\ned l:eejlfm Hardened Steel Stainless Steel Cobalt-Chromium Based FYVEE II\Tf»IBaE;etlj:/I’\f g
aterial Prehardened Steel (S?e‘l\?\{e) T Alteyy (Inconel 718)y
~45HRC ~62HRC ~70HRC =200HB 5
e 2L 100~120m/min | 80~100m/min | 60~80m/min | 115~135m/min | 100~120m/min | 80~100m/min | 25~45m/min | KYE
42 EERE EDRE JELREPrIobiI AN nel Y pedobedll FENRE XDRE JEkneIcBeIodliy MENRE XDRE |EEmEdyPeIofds N
DC oLt (e Vil Speed (min™) [ Feed(mm/min) | Speed(min™)| Feed(mm/min) SelESel(alla W (MW Speed (min”) | Feed(mm/min) el QWMEE 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 §
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 fig
20 1,750]3,780 11,430 3,090 {1,110 | 1,200 | 1,990 | 4,300 | 1,750 | 3,780 | 1,430 | 3,090 | 560 | 540
a
YHARE d /7/% a | Max0.03D
Depth of Cut Qe Qe Max:0.5D
5</D=6
reie BES 2725 AR
UN\—R4 ELEE T a]  pmPN O - i2s
*ﬁ IJ* 7HJarf/je\ned l;jﬁm Hardened Steel Stainless Steel Cobalt-Chromium Based 9:9/@@ L\f—IBaEseif
v aterial Prehardened Steel (Sﬁe‘l\ﬁ%/e) Tiaflaim Alloy (Inconel 718)y
~45HRC ~62HRC ~70HRC =200HB
90~110m/min | 70~90m/min | 50~70m/min |100~120m/min| 90~110m/min | 70~90m/min | 20~40m/min
EEmvEd=Meobed o MR | DR | IR | XDEE |EErvad=ale3obeddl MR | XDRE JELmEdM8obidcll OERE (XDRE
eIt (il a == iVl Speed(min™) [ Feed(mm/min) | Speed(min™)| Feed(mm/min) SeSSelGalla W (WA Speed (min )| Feed(mm/min) [eEel @M MEEZ(RIDE 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 | 2,140 | 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
- s} 7
YHARE 7 a | Max0.02D
Depth of Cut Qe Qe Max:0.5D

1. F3TBR7T45747-RZaT770FvUV 0 (ZRERE) . SERABRDBREOTRMOMIICEATS

CEEMRLETD,

2. 58, LY ZEMED S DREEDBNVEDZTHERATE L,

3. ERDERFHXTHERTY, KEOMIICBIFHHIFRME LRZESECRRICHUTRETE L.

4AHBREIDBIPAGBEAETL LDBER EDREZMITCTEATEL,

5. RHURSHRLGDBER. CUDDRELPILIEDEITDT. BEmRE. EDRE, AHRESZ

SAEETEL,

6. UEIHA 3 EIH ICELICHDT, HEEOMEVEDZESHEATE,
7ERDBAICE O FEEDNENKLSIT7 IO ICTUIDKFZRETEL,

82T VLA, JNNIVhIOLGR. F&VER. Ni BEZOMIICIE. KBEHIHE ORAZHELE T,

9. TRDRMBEEZ &R/ RICIIZ TTEAT L,

10. 31— BEVHEFHEE T HBEF. BImREZII CSRATEL.
MN.EYIEN0.5DUEDEE. MIEICARTHRET DI ENBDET.

&

2.Please use machines and holders that are rigid and highly accurate.

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

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.

6. Please use a suitable fluid with high smoke retardant properties.

5. Please adjust the cutting condition when the overhang length is longer.

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.




I Wﬁ“%ﬁgiﬁﬁ Cutting Condition

B PXHF-AM SiZDSI7 A5 (1T
PXMZANV—b2 v ORIV /PXMCOL Yy GE

Exchangeable Head End Mill High Feed Radius Type

For both PXMZ straight shank holder / PXMC collet

MIISELUTF ZNZNELURDS Y TP AT RZ)LELTMITOT 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

J)\—R 8 BEEE S AVp S i 1)) O LE . iEA
Az ll) 7r—ﬁr'dened !:ejﬂﬂ Hardened Steel Stainless Steel Cobalt-Chromium Based SRSV A=F 73 ’V:‘\—IBicﬂl\%
Material Prehardened Steel (S?e”lﬁ{e) Titanium Alloy (Inconel 718)
~45HRC ~62HRC ~70HRC =200HB
RS 50~100m/min | 50~70m/min | 50~70m/min | 100~120m/min | 90~110m/min | 70~90m/min | 30~50m/min
PAYES ELREAbeIobedil [OEEE | XDEE | MEIEE | XDEE EERE | XDRE EERE | XDRE
DC Speed(min™) Feed Il Speed(min)| Feed(mm/min) | Speed(min)| Feed(mm/min) |8 ( Il Speed(min)| Feed(mm/min) [Ssiel(aalia} il 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| Max0.5D “ap| Max0.5D “ap| Max0.5D
Depth of Cut e | Max:0.05D e | Max:0.02D Qe | Max:0.05D Qe | Max:0.02D

1FXIRBRB7F4T47 - RZaT770FvUV I (RRTEE) . SRNEDBRBORNOMIICEATS

CEERLET,

2.8, NILY EBEDS DBEDEVEDZETER TS,

3. ERDEEHFTHERTY., REDMILICSIIRHIRAF ERESECRRICHUTRETE L,

ABRELDBNAHBEAETLLDBAR KDREZMITTHEATEL,

5. kRIF TRORHUEN ADUTOBEDERTY, RHUBHNAETVEER. TUDHRELPTL
BOXIDT, BERE. EDREAAFRS AR TS,

6. 5THIHAFHHIM [CEUICHD T, RIEEDOMEVEDZETEATEL,

7.HRDBEICE IO <KFEXDHENL ST 7 TO—-ICTHID K FZRRETE L,

8. AT VUAM, J/NLRIOLGE. FYY/AE NI BAEOMIICE. KBMEIHHRIOERZH#ELXT,

9. TEDIRMEEZ R/ RICIIZ TTHEATEL,

10.0—F BEHEFHEH T HBEE. BEmEEZMA TTEATELV.

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.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.

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.




e

E} Tightening procedure

PR3 D PR LO
With gap Without gap

5w @AffEsD @7 @HEER

Cleaning Initial Tightening Final Tightening Confirmation
Ay K.Y b oo s, FHith BRI FTHDS PRRIDRL TSR
EBENEEZET Tighten by hand Tighten with a spanner wrench  Confirm that there is no gap

Remove dirt and chips from the
connecting thread and shank

A EDER
Cautions during use

A REERIEPXMERR/\FZ EATEWVWMIRR/NFIFSEATETEA).
ST MLOIp2EBSE TS,
Ay REY vV IRIVY DIREHLT K T THOIAANT TSV RENENEZ CHEEE T L.
- S ERZ BRSO 2 LT IT D E K ED REHIDE L IEBETREM DS D X T MRAEF LIEVT T E LY,
‘AT Ay ROPIREICEDRBEAL.BEEAOICH > b EEEE B TIERATEL,
- Only use the spanner wrenches that are designed specifically for the PXM[[p22]]for attaching PXM heads .
Please do not use alternative spanner wrenches sold on the market as a replacement.
- Please refer to 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.




EN{tFFIE Mounting Procedure

’\

®1ﬁﬁy)(BT30) Initial Tightening @Zﬁ'ﬁ&b Final Tightening @5%5 ;FEEI' Cleaning

db v MRILY OfEfEE D =R U & UIAT, RIS THiD B, Ay ROy MEEEO I 5N ZEEET,
TIVAS v RZERLL. kDT D, Tighten with a spanner wrench Remove dirt and chips from the connecting thread
BT30S E FERZETBR TS0, and collet

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.

><BT30L\19+0)HR1TIU¥"E Mounting procedure for holders other than BT30

O5|ERUNERBICRAEL Y FZ
UohDEHAT B,
)' HIUSETIVRS v R(@6LLE) DIBA.
f TIVRE y R} Te E L THRIFTEE.
Insert the hexagon socket wrench into the pull
screw hexagonal section. _J : i
*For pull studs with holes ( ¢ 6 or above), it is 1 H -
operational with the stud being attached. T .

@3y MAEERLEVKS. Oy MMEinsiz
FTYR— kU, LY F RS (GEE) ~
BERE . FIED ML THRISOMITF 2.
MHESRT ML 18N -m
To prevent the collet from rotating, support the tip of the
collet by hand, tighten with the wrench by turning to the bt

syt X right, then fastening to the required torque. 1 I ! 2
@’\‘y hﬂ;% Mounting thoe Head *Recommended tightening torque: 18N-m 4 |: I — C
Fimsb%ZE Ulcté . PXMERAR /T THiD D, !

After screwing the head in by hand, use the PXM spanner
wrench to tighten.

Ay REEBERFFPXMEBRR/I\FEZZERATEV - Only use the spanner wrenches that are designed specifically for the PXM
(ARR/F S TERTEFEA). ;‘;rattaghing PXM hleadS- hes sold on the mark
e - 7 ease do not use alternative spanner wrenches sold on the market as a
LR () MUY BpTESRTE . e o
AR Av REDD Y FOIREDHT K FTHDIAALTFEL, - Please refer tof for tightening torque.
Cautions FRREDEVEZ CHESR TS L, - Please tighten until the head and the collet faces meet. Confirm that there is no gap.

i SRS T B ST T DB D CEEO DR IS B EEEM D S D E T, - Degreasing the connecting thread may result in over tightening or a possible
uring use BAFEE LA TR EL separation of the faces. Please do not degrease.
B cllo - Please make sure that the spanner wrench is inserted properly and turn it

FANFRAY ROPIRZICEDEBEAL WO D EEMEES B TTHEATEL.  slowly during use.

SEBANYRNUI—-Y3y Ay RERILIY FS)L PXM

Abundant exchangeable milling heads! Exchangeable head end mill PXM

VYUYRE A TERDIN T HREZEFET D\ RERE  AYREBDIIR(C K DINT « BROAAME TN IXSDHEIFZZERRELE T .
EEINYRNU I -3V TERESREINTY—VICHIHULE 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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& 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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