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High Feed Radius Type: 9 new items
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Holder for PXM

-PXM & A st A PMXC s P23
Collet for PXM Exchangeable Head End Mill
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'f-l_/A\ZEEi%*jﬁ'_]ujﬁ ? What is Additive Manufacturing?

T UHEIFEH R ERBMIEE.

1% 3 DT EN AR 4 18 fin 4 R 24T H & B HIAE 5 SRR A B FIE .

RIFZH3DHIBEAAERERZEH, BERE.

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.

D30 @A BH IS @%slmT
3D data Laser additive manufacturing Milling process

XIMHIE (Additive Manufacturing ) XN EFRZ2009F EE XM RIS (ASTM) &M,
The name Additive Manufacturing was established in 2009 by the American Society for Testing and Materials (ASTM).
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DUROREY &=

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

PAT.P in Japan

B BSICHBM A RTBMAMN KBRS, RiFSn AR E e Er L IF s .
ESBEEMIPHEENEEET], SMRKNIIEE®.

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.

5}%}%2%1"@ Coating Structure
= ; BT E

Super Heat Resistant Layer

B ALK EAREEN

Ultra-Fine Periodic Nano-Layered Structure

MERE RS

Adhesion Strength Reinforcing Layer

LR

Base Metal

ﬁmﬁ?&% Super Heat Resistant Layer
BSICHBMAMBIERM ML, SIMTREANFEL. SEEL. STMERMEERK
Smoothening of surface, high toughness and adhesion resistance due to the SiC containing ultra-heat-resistance material and crystal miniaturization

Eﬁéﬁiéﬂﬁﬁﬁ ﬁﬁ*ﬂ%éﬁ#ﬂ Ultra-Fine Periodic Nano-Layered Structure
B RE AR E R B ENRELSN, LGSR MBS

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

SWFHE
REe RELEH T (GPa) | ;EREE(C) i i MESD | REAEREE | WEmRE | mREN it
Coating Color Coating Structure Hardness Oxidation Heat Resistance | Adhesion Strength | Surface Roughness | Wear Resistance | Welding Resistance Toughness
Temperature
BRE BHENKEIRRE
Black Gray Ultra-Fine Periodic Nano-Layered 4 1 ’300 * © O 7’1\*7 © ©
DUROREYR0SGA R AT (5ife) O~ O~ (1)
DUROREY is a registered trademark of OSG Corporation Fair Best
bt kA 32 4
& R F I A IS SRR
Characteristics of Additive Manufacturing Part BIRREEB additive Manufacturing Part

- REBREFRES

The surface is very hard

- WETHIBRERR S (MHIRE) MEHRKX

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

P TRERIE

Required Tool Specifications

- EEBAZREEERNHE

Ability to withstand the hardness of the surface

- AT M YTRI R BRI

Ability to respond to fluctuations in cutting allowance




ﬁﬂlﬁ?& Cutting Data

AM-EBTEESEE, gEmEMIABHSEMERT -

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

SZTEAEA Fr RY3E AR N T i -
Machining of propelleEr Wiﬂ':é additive part %oﬁjemclir;vided by: "‘ E‘ll_E%Ur%[I%HI

I #t% :SUS630 (34HRC)

Work Material:

SUS630
EFRALA - 53Hi0 TH $88 44 2R

Machine: Five-axis Machining Center Additive Part
442 © HSK-A63
Main Spindle:

=¥k 1 20,000min
Maximum RPM:

JIHA © HALETIHR
Holder: Shrink Fit:

PIHIH5F - MQL x HEEBMOLIEIESR

Coolant: MQ\ is used for filming purposes

FA—1ABNR

Watch it in action

SBITIEHC: 41208/ F (REEATCT EF #HAtE)

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

FRATH I3 HLAIRE ap de fin TR a]
Process Milling Part Milling Process Tool Cutting Speed(m/min) Feed(mm/min) (mm) (mm) Machining Time(t)

@ &5 BT NEO-CR-PHS 60 239 1 3 1:40
Overall Roughing ®16XR2 (1,794min™) (0.05mm/t) :

@ HEERm HmT AM-EBT 60 179 1 35 2:30
Wing Surface Roughing R8%16 (1,194min™) (0.05mm/t) ’ ’
Wing Surface Semi-roughing R8%X16 (1,794min™) (0.05mm/t) ’

@ I A AR 2 amT AM-EBT 60 239 0.5 2 0:20
Base of Wing Roughing R6X12 (1,592min™) (0.05mm/t) ’ ’
Wing Surface Semi-finishing R8%30 (1,393min™) (0.12mm/t) ’ '

@ MR RER RREmMT WXL-EBD 60 382 0.5 05 0:10
Base of Wing Semi-finishing R6%X18 (1,592min™) (0.12mm/t) ’ ’ ’

@ A EE BT WXL-EBD 70 334 0.5 0.5 2:20
Wing Surface Finishing R8%30 (1,393min™) (0.12mm/t) ’ ! '

RS T WXL-EBD 70 446 05 05 | 010
Base of Wing Finishing R6X18 (1,857min™) (0.12mm/t) ) ’ ’

8


https://www.chinaosg.com/download/videos?t=7

AM-HFCR] =300 TIncone B4 IR S YIEI & =

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

A A RS ER I T

Milling of blade wing additive part

THREME: BHIsRHASHERREASIF L

Workpiece provided by: Hitachi Metals, Ltd. Global Research & Innovative Technology Center (GRIT)

I # % : Inconel 718 &4t

Work Material: Inconel 718 Additive Material

THRAR

Shape of Work Material

1T
Before Machining

fERANA - 550 AN

Machine: Five-axis Machining Center

FHhER 1 BT50

Main Spindle:

=%9% 1 12,000min
l\/\a><|mum RPM: HRTRE
JIHA 1 ALGETINR mIE/ Shroud Surface
Holder: Shrink Fit: After Machining ‘/
YIHMF - AAEtEEEH

Coolant: Water-Soluble

rtESNEE
/ Wing Surface

R RE AR ER

Hub Surface Fillet Part e

) @ ® @ ®

SINTEHC: 296/BF (REEATCT B Ei%Atia)

Total machining time: approximately 6 hours (ATC tool change time not included)
MIAZE I AR ‘ ap Qe | mTAtE

FRe L EBAL

Process Milling Part Milling Cutting Speed(m/min) Feed(mm/min) (mm) (mm) Machining Time(hr)

('D IR TomE FHmI 0:46
Shroud Surface Roughing :

@ HHIRE T AM-HFC 60 1,146 0.3 45 0:24
Hub Surface Roughing 12XR1.5 (1,591min™) (0.12mm/t) : : )
Wing Surface Roughing :

@ MthRIERE FEMT AM-HFC 60 1,146 0.3 45 0:04
Hub Surface Semi-roughing 12XR1.5 (1,591min™) (0.12mm/t) i : i
Wing Surface Finishing AM-EBT 45 430 01 045 :

® HETE BT R5X10 (1,432min") (0.1mm/t) ' ’ 116
Shroud Surface Finishing :

@ rHHEE T 015
Hub Surface Finishing '
HEHRER /L AM-EBT 40 620 .

Fillet Part Finishing R3X6 (2,068min™) (0.1Tmm/t) 0.1 0.45 0:12
[y BT .

@ Fillet Pap;t Finishing 0:25

&
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End Mills for Additive Manufacturing

kLAY Ball Type

AM-EBT

A N YR B R R AR SL B 3T

Ball end mill that can accommodate large fluctuations in cutting allowance

1| NIt SEMMERFH=E ORI AR

Three-dimensional negative geometry that achieves both rigidity and sharpness

- AN ESEERNEREMRE

Compatible with hard additive manufacturing parts

- AN RIYIRI R ERER)

Corresponds to fluctuations in cutting allowance

2 | BARBIE

Large chip pocket

- AN RV BERE T

Corresponds to fluctuation in chip volume

- REFEOHEB M

Good chip evacuation

3 | T TEMENRIEE N

Flute specification that allows regrinding

4 | RESSEEWMIAY
DUROREY::E

DUROREY coating optimized for high-hardness steel machining




|7]I]I’£5ITE Cutting Data
W BN RHEIR AR I T RFF K5

I BUEBR Sk 727
E)‘FF] 2 AM-EBT R6 %12 Conv/e‘:nogﬁuzte%g\\ EZE! Mill
It
Work Material BK-660R
PIHI7G % EEZLMT
Milling Method Linear Machining
YIHIRE : L
Cutting Spid 37m/min(1,000min™)

AR 1,000mm/min(0.33mm/t) | 666mm/min(0.33mm/t)
PIRIRE _ _
e ap=3mm Pf=0.5mm
IHhF SRR
Coolant Air Blow
e AL R ML
Machine Vertical Machining Center
PIEIEE (m) Milling Length
5 10 15 20 25
1 1 1 1 1
L EB R
aw-cor | .

Conventional 2-flute ball end mill Large chipping

SUEBRSLEET] 27 ' 0.7m BT

Long tool life even in milling of built-up welding parts with large depth of cut

AM-EBT huIZSm}E After milling 25m

RO ERZATRIER O

Micro chipping in the center

ANL0. 7Tmfg

After milling 0.7m

PAEBRSK$5 7127

Conventional 2-flute ball end mill

BT

z Large chipping

. %ﬁﬁ rﬁi%ﬂﬁ E"J 7]” I;‘%ﬁ“ Machining example with high-hardness additive material
E%E%?ﬁ*u%;% H,‘] ﬂﬂlﬁ Stable wear transition and good machined surface without peeling

fERIS AM-EBT R3X 6

P S DAP540MOD SiE $R&44 (~ 66 HRC)
Work Material Additive High-speed Steel

=P B (5 AEER)

Milling Method Pick milling (direction perpendicular to the deposited direction)
PIHIRE ; i

Cutting Spid 90 m/min (4,800 mim™)
AR 1,340 mm/min (0.093 mm/t)
YIMIRE

Depmj e Ap=0.3 mm Pf=0.9 mm
YIHhF SRR

Coolant Air Blow

15 LA EMECIn LAl (HSK63)

Machine Horizontal Machining Center

T 9.38mATHIIE)

/R Condition after milling 9.38 m

',%‘1’]5 . j(l‘f'%*;kit’%?i Cooperation: Okuma Corporation

(mm) 0.06

Flank Wear  fhafsSiigEl S

YIEHCE Milling Length (m)

—@— AM-EBT  —— =&

Conventional

BRSLERERIER
Wear condition of ball section MIE
=Pl Erpalicl Machined Surface
Flank Rake Face

A= &

Conventional

fEMRPRIRX AL HILASER EXHEITIZR

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

AM-E

BT

—
-

@ :

gin

Type 1 >
2 8
| b Z );U‘ a
R
‘ &7 | |APMX
LU
LH
LF
Type 2
% AN 7
- — O Q
(] Q
| [a]
</&>\
APMX L

R
Gl SCIET
CARBIDE puroRey o1 FIT 30° P8
B :mm Unitmm
_ ok gz ME ) ) j ) . . T TN A o MERERIC Le) |
Gl i*#; é):{glf 2K | 71K | g | BE | TR | DB | TERE| 31 Effective Iengthb e angIZs MR | ER
EDP No. R LF | APMX DCON | DN | ZEFP | Bk e = TS > 3| Type | Stock
3187240 |[R1 X2X 4| 60 2 11.9 6 1.95 10.32°| 4.22| 4.44| 465| 486| 526 [
3187280 |[R' 1 X2X 8| 60 2 15.9 6 1.95 7.62°| 847| 887| 9.22| 9.54(10.24 ( J
3187360 |R 1.5X3X 6| 60 3 11.8 6 2.85 8.18°| 6.25| 6.49| 6.72| 694| 7.4 [ J
3187392 |R 1.5X 3X12 | 60 3 17.8 6 2.85 5.23°1 12.53112.98 | 13.4 |13.85|14.85 : o
3187408 |[R 2 X 4X 8| 60 4 12 6 3.85 5.68°| 8.32| 862| 891| 9.17| 9.76 o
3187416 |R 2 X 4X16 | 60 4 |20 6 3.85 3.18°| 16.68|17.23 | 17.78|18.37 | 19.71 o
3187510 |R 25X 5X10 | 60 5 12.1 6 | 4.85 3 2.97°1 104 [10.75|11.08/11.4 — B o
3187520 |R 2.5X 5X20 | 60 5 22.1 6 | 485 1.46°| 20.82|2147 | — — = o
3188060 |[R 3 X 6 60 9 - 6 — - - - - - - o
3188080 R 4 X 8 70 12 — 8 - — - — — = = o
3188100 |R 5 X10 80 15 - 10 - - - - - - - ) o
3188120 |R 6 X12 90 18 — 12 - — - — — = = o
3188160 |R 8 X16 105 24 - 16 - - - - - - - o
3188200 |R10 X20 110 | 30 — 20 - - - — — = = ([ J
FRIRSERIES EP.8o - See]pd for explanation of icons @=FEERR @=Standard stock item
At M TFIHRSA o MEREHK Le)
Effective neck length (Le) depending on inclined angle (&) of workpiece
I i
| e
TR 0K | 2105
k= C e
"] 5l I LRI R R RS
| MR REMTHREET .
| Eg v | A No numerical value means no
_._l ; ! ! interference with workpiece.
ol
I b
MITAR|
Work Material | BREN - TN B W TEEN HEELSSE HEs® BEAE
Hardened Steel- Hardened Steel Stainless Steel Cobalt-Chromium Based Alloy Titanium Alloy Ni-Based Alloy
Prehardened Steel (Stellite) (Inconel 718)
mRie
Abbrevition ~45HRC ~62HRC| ~70HRC | <200HB
AM-EBT @) © (@) (@) O

s

© =best O =good




| 4751 R RS Cutting Condition
B AM-EBT FkLH!

Ball Type
AR - T AR T &
lniijlged i}(;jﬁiiiﬂ Harden{ed Steel Stam\e]sz Steel Coﬁﬁﬁiﬁmﬁsed %ké@ i%B%ei\%y
Prehardened Steel (Sf[\gl(ﬁ{e) Titanium Alloy (Inconel 718)
~45HRC ~65HRC ~70HRC =200HB
ikl 50~70m/min | 40~60m/min | 20~40m/min | 60~80m/min | 50~70m/min | 40~60m/min | 20~40m/min
Sa S Tl R HHARE | R | AR ROl R | aRE il HR | BARE
(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)
R 1 4 19500 | 940 |8,000 | 790 |4,800 480 {11,100 | 1,100 | 9,500 | 940 |8,000 | 790 |4,800 | 480
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
| 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
R6 — |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
ISR ap Pf
A RS6 | Max0.15D
Depth of Cut 8=R Max3mm 0.05D

1 EFERATRESTEMMT (&BEH)  EAMENRENEMT.

2. EEAERIYE, SHENIE, TIR.

3. ERMMERSEE. EHSE ERHRBIIRM TIMRIRETIHIR 4.
4 EHEFERHIREANELT, HTAHGRE.

5. TNABMKERKMIERT, ETHRERE, HaRENTIHIRE.
6. EERIEA M IR RIBME DA EIH®F .

7. FRAMIWERAT, ATTERNBEE, BERSLBRETE.

8 EFFEAAAMTEIHTIM I AN, REEE. REENRELSE.

9. 1% TRAVRENE B IEHIFE R/ NRE TER
10. ERHEINABEROVIHI AT, FTHEEE.

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.

Iﬁaﬂﬂ@é Guide foricons
n *j}ﬁ Tool Materials

RRBETIRIINE SPEED

Tolerance for milling diameter

ﬂ %ﬁﬁfi Surface Treatment

e ZREE W= DUROREVI$/Z
Tungsten Carbide ~ DUROREY DUROREY Coating

B 9|"§E"]i¢?§% Tolerance for Milling Diameter B t]]ﬁlj%ﬁ: Cutting Conditions

ﬂ RifF?é\:% Tolerance of Radius
RRETINRFRE

Identifies the tolerance of the
radius for end mills

B m\%ﬁﬁ% Helix Angle
AN =R TTHEENEEAE v
Helix Angle of Flute for End Mills = %0.01
YR shink
BT 75 P AR AR T4

FIT  Suitable for the shrink holder system

TR VIR R B ER AT FE TR

Indicates page number for cutting

conditions
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End Mills for Additive Manufacturing

EaMAEE Radius Type

AM-CRE

LU, REVEARENT

Stable performance and enhanced efficiency with multi-flute configuration

1 | RIS F| 1R & A = HE G RT AR

Three-dimensional negative geometry that achleves both rigidity and sharpness

- AIMISEE RIS RENEI AT

Corner configuration that enables milling of hard additive manufacturing parts

/V ~ - TSR & B RN
l h Corresponds to fluctuations in cutting allowance

2 | AT TEMERHIBRE R

Flute specification that allows regrinding

3 LI HCE R « SRCEMRZ TR

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

T

HMEPIOMT SMEOI2MLE
6 71\ 8 J]\#*
Outer diameter Outer diameter

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

4 | HEESEERINIAY
DUROREY:&E

DUROREY coating optimized for high-hardness steel machining




I ﬂﬂI’ﬁﬂTE Cutting Data I

. %ﬁ%é% E"] 7]” I?%ﬁ'] Milling Example in Stellite Alloys
EAIAR AM-CRE ¢ 8XR2(677)
Tool 6FL
I HEESE (48HRO)
Work Material Stellite
IR SE FakmL
Milling Method Contour Line Operation
PIHIE ; -
Gntine Spid 50m/min(2,000min™)
Eﬁ%ﬁrﬁ 600mm/min(0.05mm/t)
PIHIRE
Depth = Ap=0.5mm Ae=0.5mm
IRl SRR A
Coolant Air Blow
{5 AL R MIAG
Machine Vertical Machining Center o
FIEIEEE (M) Miling Length E
50 100 150 200 &
1 i 1 1 =
L3
=

Normal wear

. *ﬁHﬂ@%ﬁ-‘;ﬁ%ﬁ%ﬂ@ﬁﬁ@ﬂﬂlﬁw Machining example with precipitation hardening stainless steel additive material
FRATR AM-CRE ¢ 8XR2(67])
Tool 6FL
Tkt
T SUS630(45 HRC)
IR % EE%mI
Milling Method Contour Line Operation
PIH)RE ; o
citing szd 63 m/min (2,500 mim™)
?ﬁﬁﬁrg 869 mm/min (0.058 mm/t)
IR
ngi,j o’fg% Ap=0.1 mm de=1.0 mm
BIH KA MEEIH R
Coolant Water-Soluble
&£ AL S54mIH (BT50)
Machine Five-axis Machining Center

T T EAERERE

Surface roughness

Ral.3627um | -
Rz6.9465um |«

M ISR 7] A B TR E R HEEA I T

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

HEIR M I T R —FHE R A TE 2 MEAM 75 0% .
Overlay welding is a method for partially modifying a mold.
HEREESEYHRELA, MI+SHEE.
Built-up weld has high-hardness and high fluctuation in cutting allowance, making
machining extremely difficult.

EHEIER ST EAREBYIEIT], AN RHERGMmT.
End mills for additive manufacturing can also be used for built-up welding parts due to their
tough cutting edge geometry.

posid ©
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End Mills for Additive Manufacturing Radius Type

AM-CRE

DCON ‘

8 L REN

67) 6-Flute /
&
% Ry APMX LF

87) 8-Flute
R
_— KT AN | SPEED
v FEED
CARBIDE 1 jpoREY e FIT 60" P12
+0.01 B4 mm Unittmm
SME X EIF1E =K DIRS LhES DIE:¢ BT
DCXRE LF APMX DCON ZEFP Stock
3183010 6 XR1 [ J
60 9 6
3183015 6 XR1.5 [ J
3183018 8 XR1 ([
70 12 8 6
3183020 8 XR2 ([
3183110 10 X R1 o
80 15 10
3183120 10 X R2 o
3183210 12 X R1 o
90 18 12
3183220 12 XR2 o
3183226 16 X R1 o
105 24 16 8
3183230 16 XR3 o
3183310 20 X R1 [}
110 30 20
3183330 20 XR3 o
‘*ﬁ?iﬂiﬁﬂﬁiﬁ%l}ﬂ@u 'See@ for explanation of icons. O=1rEERFR @=Standard stock item
mI#E
WorkMaterial | BTSN - FAREIA RN BN RS E N RESE
Hardened Steel- Hardened Steel Stainless Steel Cobalt-Chromium Based Alloy Titanium Alloy Ni-Based Alloy
Prehardened Steel (Stellite) (Inconel 718)
Bmids
Abbreviation ~45HRC ~62HRC | ~70HRC =200HB
AM-CRE @) O @) @) @) (©)

s

O =best O)=good




I 't)] ﬁ'J%ﬁ:%?’E% Cutting Condition
. AM-CRE %ﬁﬁ Radius Type

AR - TR AR 7w PETEee &
7]!1 I*ZHSI- }-Tardened g't)eeb HardEnJEd Steel Sta'\n\eg Steel Coba\ti%romif:n Based %i(é’@ E%%;:‘A%
Work Material Prehardened Steel Alloy Titanium Alloy (Inconel 718)y
(Stellite)
~45HRC ~60HRC ~70HRC <200HB
YA ‘ 50~70m/min | 40~60m/min | 20~40m/min | 60~80m/min | 50~70m/min | 40~60m/min | 20~40m/min

Lo El  FE | HHREE | BE

NeEe [ W MWW S peed (min™) | Feed(mm/min) [Speed(min ) Feed(mm/min) [SelSEelGaiisWESe (lninliDll Speed(min™)

HAEE Wi iR | HREE iR R | HARE

Feed(mm/min) el l(aallaW 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 2400 | 720 | 2,000 | 600 | 1,200

360 | 2,800 | 840 | 2,400 | 720 | 2,000 | 600 | 1,200 | 360

10XR1 2,220 | 1,600 | 1,900 | 1,370 | 1,150

830 | 2,540 | 1,830 | 2,220 | 1,600 | 1,900 | 1,370 | 1,150 | 830

10XR2 1,900 | 920 | 1,600 | 760 | 960

460 | 2,200 | 1,070 | 1,900 | 920 | 1,600 | 760 | 960 | 460

12XR1 1,850 | 2,220 | 1,600 | 1,920 | 960

1,150 | 2,120 | 2,540 | 1,850 | 2,220 | 1,600 | 1,920 | 960 | 1,150

12XR2 1,600 | 1,270 | 1,300 | 1,060 | 800

640 | 1,900 | 1,490 | 1,600 | 1,270 | 1,300 | 1,060 | 800 | 640

16XR1 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

e[ 3 a .
PIHIRE ! /Zl % ap Max:0.2R
Depth of Cut 2 A ‘ Qe Max:0.5D

e

EEERAATREHITEMMT (£BHEHM)  BEHEERRREEMT.
EERERIY, SHERNE. TIW.

EREERSEE. FSE ERIFRIBERM IR ETIHIF M
PR FIRBANIEAT, ETREARE.
TERMKERKHERT, ETRER, HRREMTIEIRE.
EEREEMIME RIRECETIELRF .

FAMIERT, ATAERVIBRAZE, EERASILHRETRE.
EEERBETEBTMITEN. HEREEE. REENRESE.
- IERTRMRNEEEHIER MRETER.

0. TENEIN A EBF TR TR, ETREEER.

S0P NOCO A WN =

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.




EMHIER T

End Mills for Additive Manufacturing
=i 4 RSN AEHigh Feed Radius Type

AM-HFC /PXHF-AM

SIS REEE & B SRR A I T

Enables high feed milling of high-hardness additive manufacturing parts

AM-HEC 1| ZEETEMINEERENTIE

Composite radius cutting edge optimized for flat surface milling

- AT AZ YRR E TR E R R HTIEI 7]

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

KR

Large arc

RN R

Corner R

2| s

Flat cutting edge

- IR VI ER V)

Suppresses chipping of the end cutting edge

- LI REFRY AN T &2 R

Achieves good machined surface quality

3| ATl A

Specification with coolant hole

B HIERERE

Mold surface by additive manufacturing

ERERNERILH
WHIHIBRE B WIHIR8) WERIRK
Deposited additive material

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

- BMEETIRIRERATANBEAT, LA TIRTIRAHE

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

- I LS E) A 4a%E

Reduction of machining time

© 8



_I%J_'_\SZ$7]DI High efficiency machining

Eé?ﬂkﬁﬂ]ﬁé Composite radius cutting edge
- BHTYIANBBUN, HRFEBTIEIE IR, HE T TIRERFES.

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

YIBEELE, EUHRERSGEBIVIEL, REFHGRBETIRTIRIMIMRL.

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 fz
PINA

Entering angle

TINA

Entering angle

VIBERE TBERE fz

[E3MARER BN ARED
Corner R part Chip thickness Corner R part| Chip thickness
Y Y
dp dp
A A
EAEMAERK UEEER AR
Composite radius shape Conventional radius shape
E&?EI‘JHDI%E Good machined surface
R 4 [l

1V RFMIRE
Wiper edge enables good machined surface

EAIA i HAAFI=RA 67]| BA/AF~= %8 47] AR I EFEAE S

Tool AM-HFC ¢4xR0.5 Competitor 6FL Competitor 4FL (um) Bottom roughness at the initial stage of machining

nTarR SKD61 #E#t(50HRC) %

Work Material Additive Material [f]

I EHI i

Milling Method Frontal Milling JiE

e 60 m/min (4,775 mim"') £

(2]
e 4,300 mm/min é
BRI E
d
0.15 mm/t 0225 mm/t R ARERA A E =SB
Competitor Competitor

ﬁfﬂ'ﬂgfﬁ Ap=0.16 mm Qe=2 mm BMRa MRz

Tl SRR

Coolant Air Blow

15 R LA SN e (BT40)

Machine Vertical Machining Center

Eﬁ% EI‘J F”EE 'I‘E Good chip evacuation

PUQHFLNAHESHE Y, BILYIBErESR.

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

RiEASEE NN ITADUROREYAE

DUROREY coating optimized for high-hardness steel machining




I hﬂl;&*& Cutting Data

W RY] - SNATI R TIRREMT

Stable machining with no chipping on both the end cutting edge and outer peripheral cutting edge

L AM-HFC ¢10XR1.2
nTapat S600 (SKH51#8%4)65HRC
Work Material (Equlvalent to SKH51)
PIEI 753 EEYIH] RIBLMT
Milling Method Frontal Milling Trochoidal Milling ©
M SO
ot 100 m/min (3,200 mim™) 30

utting Speed /77/7)
HEeGTRE 1,536 mm/min (0.08 mm/t) | 900 mm/min (0.046 mm/t)
EEEH;TCEE Ap=0.1mm de=4mm Ap=5mm de=0.2mm
bzl SR
Coolant Air Blow
fERHLH 33 A (BT40)
Machine Vertical Machining Center

5mm
IR
IEEYIHIHE . KB T2/ ERERIFR Shape of work material
Worn state after frontal milling 3 slots and trochoidal milling 2 slots
IK7] SNEY)
End cutting edge Peripheral cutting edge
A H A F] = ) B AR~ m

Competitor

Competitor

- AM-HFCIR TIFSNB TI T BR 7], T4 A -

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

ERAM-HFCIN THEEER

Condition of the bottom surface machined by AM-HFC

IEEIH!

Frontal milling

£KIB&%MT

Trochoidal milling




I 7JDI’;'§SITE Cutting Data

. SKH51 (65HRC) E"]ﬂﬂl?%ﬁ'] Machining example in SKH51 (65 HRC)

fEATA T35k teas :PXHF-AM160C16-06R200-0 | H /AT~ SA,B (mm) 0.16
Tool JIFF Holder :PXMZ-C165516-S100-0O Competitor E 014
R~ ?16 67] ?1647) 7 on
Size 6FL 4L };ﬁ% o1
I = o
Work Material SKH51(65HRC) %: 0.08 }
IHI7 5% EEIH E 006}
Milling Method Frontal Milling § 004 |
—_” = ’
W 60 m/min(1,200 mim ") z oo
Eﬁéﬁg 1,440 mm/min(0.2 mm/t) | 1,440 mm/min(0.3 mm/t) 0
I -
PSR Ab=03mm Se=8mm 14 4< B Milling Length (m)
Depth of Cut p=0. = ~ \=iir o oo
Hl3 ey @ PXHF-AM - Hip A=A —A—Hit AR~ @B
YIH i35 AKX Competitor Competitor
Coolant Air Blow
&£ AL R THL (BT40)
Machine Vertical Machining Center

M% Rgl‘ﬂ’gﬁg‘;ﬁ'lﬁ>ﬂ. Worn state of corner R
HAR~mA2m | HibAT~&B 1.4m

Competitor Competitor

PXHF-AM 13.9m

-
=
]
&
5
&
&'
=
&
H

=

- FESKH51(65HRC) B9 LA, A MEEEM AR~ mE4El L.

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

&fF: KRR 24t

. Inconel 718 (*/EU?_TJ%-) E"J 7]|:| I?%WJ Machining example in Inconel 718 (additive material) Cooperation: Okuma Corporation
AR AM-HFC ¢10XR1.2
mIA Inconel 718 (FAEM)
Work Material Inconel 718(Additive Material)
Y7 EmEIH|
Milling Method Frontal Milling
K - .
Curting szd 50 m/min (1,592 mim™)
Eﬁﬁiﬁ)ﬁ 478 mm/min (0.05 mm/t)
YIBIRAE
Depth of Cut Ap=0.5mm de=2mm
HIH AR
Coolant Air Blow
Editbik s 5% AL
Machine Five-axis Maching Center

FHAKEFR S AILASER EXFHTEE - T

Molded and machined with the LASER EX manufactured by Okuma Corporation

3tFinconel 718 (FREH#M) AIMIZES8ATH (RYJIEIE: 188. 8cm A L) .

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

posid ©




HEMEIERT] sHaRmaR

End Mills for Additive Manufacturing High Feed Radius Type

AM-HFC \
g Z| 15
& 1y ]
RE2
! RE1/ | APMX
67]
6-Flute LULH
LF
g
) '
> SN ¥
REzﬁ APMX
Ly
R LF
] NI S | SPEED
v FEED
CARBIDE " pupoRey . g.03 AT 45 | p1g
+0.01 B4 imm Unittmm
o , \ | . vz | R TF IR A o BSERBEIK Le) .

TR ST 21z BRIAR TR | &4 | 71K | T | |y | B5R | TR | THRR | Erective lngth by mcined angles | 18 | FEMK | et
EDP No. DCXrt DCF | RE1 | RE2 | LF |APMX| LU DCON| DN | 8k oo T+ s 7~ | ZEFP | Type Stock
3188204| 4XR0.5 2 1042550 8 | 12 [159| 6 | 3.8|3.73°|12.53|12.98(13.43|13.91| 15 : o
3188205| 5XR0.6 | 2.5/ 0.5 | 3 60 | 10 | 15 |17 6 | 48(1.76°|15.64|16.1816.74| - = o
3188206| 6XR0.8 | 3 | 06| 35| 60 | 12 | 18 - 6 | 58| - - - - - - p B i
3188208| 8XR1 4 108 |5 70 | 16 | 24 - 8| 77| - - - - - - 9 i
3188210| 10XR1.2 5 1 6 80 | 20 | 30 - 10| 9.7| - - - - - - i
3188212| 12XR1.5 | 6 | 1.2 | 7 90 | 24 | 36 - 12 (117 - = = = = o
'fﬁiﬂﬂﬁiéé%lﬁlao - See[p.g for explanation of icons @=FrfEEFS @=Standard stock item

%%R%Iﬁi‘rﬁ Details of corner R
[T
O — —
a
RE2
RE1
FET AR T LR o BFISERRBRK (Le)
Effective neck length (Le) depending on inclined angle (&) of workpiece
. .
| e
:F%%J;‘%Le\kj —=—2105' |
) £ b p s N
N R R SBRA R B TR ER
] EARREE BREMIHAEETS.
g K | TS No numerical value means no
| i Le | : interference with workpiece.
i i
i |
Tt
WorkMaterial | 4R - FAEEN B TN HRESE N RESSE
Hardened Steel- Hardened Steel Stainless Steel Cobalt-Chromium Based Alloy Titanium Alloy Ni-Based Alloy
Prehardened Steel (Stellite) (Inconel 718)
Bmid s
Abbrevation ~45HRC ~62HRC | ~70HRC|  <200HB
AM-HFC @) @) @) @) @) @) (©)
O =best

s



| £ R B AES Cutting Condition

. AM-HFC %ﬁé’%?ﬂ&%ﬂ High Feed Radius Type

. ﬂﬁﬂﬂlﬂﬂ‘ﬁ’ﬂ%jﬂtﬁﬂ% (E° ) Maximum Ramping Angle (E*)

sl H |'£§f/lilfi¥%’ ) L)
22 N¢ FEE Y i i3 elical Milling (mm 3 i3
&l\TIDﬁi%juR RaEping Angle ° He\iﬁa\ Angle
: E YN BAL "
Do Min. Do Max.
4 XR0.5 6 7
5% R0.6 7.5 9
6 X RO.8 . 9 1 .
8 xR 3 5 s 1.5
10 XR1.2 15 19
12XR1.5 18 23
y
D0 Min./Max.
. EJ’?@JEJ:E’JU]'J&H@U&ES{ Edge shape definitions for the purpose of creating a program
N |
SME 1R Rl 2 -
4 RO.5 0.11 I
5 R0.6 0.15 |
6 RO.8 0.17 | RE2
8 R1 0.22 |
10 R1.2 0.31 ‘
12 R1.5 0.36
IR, EASEBRAEIN A TIREMTIER. DCF

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

respective to the individual end mill diameter.

fing

<
=)

T

HE 4 B 90 f AL

=




I 't)] ﬁ'J %ﬁ:%;ﬁ% Cutting Condition

. AM-HFC %j&éégm%ﬂ. High Feed Radius Type
LR, EAESEMRE EN At IR EIEMIIER.

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

1F @ 5k EllFrontal Milling

R - RN BN A HREeSE I RELE
Hardened Steel- Hardened Steel Stainless Steel Cobalt-Chromium Based %KI:I ﬁ Ni-Based Alloy
Fialaeanee Sizel Alloy Titanium Alloy (Inconel 718)

(Stellite)

~45HRC ~62HRC ~70HRC =200HB
[itiensnill ©0~110m/min| 70~90m/min | 50~70m/min | 100~120m/min |90~110m/min | 70~90m/min | 30~50m/min
IMEXIRIIRY RiE HaRE o Rpicoc ol il R EARE eocillion il R R [ e

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 6,310 | 7,960 3,180 | 760
5XR0.6 |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
6xR0.8 |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

w1 S ap
DIHIRE 1 /Zjl a8 | Max0.04D
h of
Depth of Cut e e Max:0.5D
¥ BEEE 0. 5D ERT, I TREAIRES oA RiR. If the pick amount is 0.5 x D or more, cusp may occur on the machined surface.

MEE  side milling

Prehardened Steel KN Tigmivim Allsy (Inconel 718)
~62HRC ~70HRC =200HB

80~100m/min | 50~70m/min | 30~50m/min | 90~110m/min | 80~100m/min | 50~70m/min | 20~40m/min

o iR | HAERE | BE | AEE R N R | AR I | HAEE

e (W WWNTIN Speed(min )| Feed(mm/min) |Speed(min) | Feed(mm/min) SelSEelGalla Dz Yol Speed(min)| Feed(mm/min) eSS [(al R MEE in) in")| Feed(mm/min)
. 71701 1,200 | 4,780 | 570 3,180 | 230 1,340 | 7,170 230
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|2,870|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

HI4ISR R ap| Max:1.5D ap| Max:1.5D ap| Max:1.0D ap| Max:1.5D ap| Max:1.5D
IR E — il Bttt
Depth of Cut e | Max:0.05D e | Max:0.02D e | Max:0.02D Qe | Max:0.05D e | Max:0.02D
1 EEERATERTEMAMT (£EHEHM)  BEHEENEEMEMT. l,gf\;'\esr‘t;yo;ij’;sccgsmmended for the roughing of additive manufacturing and mold
2. FEABERIY, SHENNR. T, : o '
N e jr— N " 2.Please use machines and holders that are rigid and highly accurate.
3. J:%_E"”Eﬁéj%{f“ 1%%\%J:§?#$Ef%%l‘m?}ﬂl%iﬁ&§ﬂ]élU%ﬁ‘—u 3.The values listed above are for reference. Please set the cutting condition in
4 BEHEZFHIRBANERT, BETAHAREE. accordance with the actual machining environment.
5 LRATNEBMEBRIDYUTEMSEE. TIERBKEEKNBERLT, S7%EK 4.Please reduce the feed rate when the depth of cut is greater than specified.
o, EEERY, EYPRER, HAREMYERE. 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,

6 i%iiﬁﬁiééﬁulﬁﬂ E'}@’&’}‘E’\]W%U“ﬂiﬁu chattering is likely to occur, so adjust the rotation speed, feed rate and depth of cut with reference to the coefficients.

' N . Nl e s 6. Please use a suitable fluid with high smoke retardant properties.
;' ;??Q%Tg—l};;}];ﬁg&gﬁ%?gzﬁgéﬁggigégfgg%gﬁ“ﬁ 7.During dry (no fluid) milling, please use air blow to remove disposable chips from the

CHETE IKIB bi N N BE. =) . milling area and to eliminate chip packing.
9. 15 T EMIRENIE B IEHIE & NRE T EM . 8. Please use water-soluble coolant when machining stainless steel, cobalt-chromium
10. TR A EPFHILIE 2578, 5 TR, alloy, titanium alloy, 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.

7] E%ﬁa%?ﬁﬁ (%) Tool extension coefficients

TIERME PIHIREE HETINE
Overhang Length Cutting Speed ap
L/ID=4 100% 100% 100%
4<L/D=5 90% 75% 80%
5<L/D=6 80% 50% 60%




4 & A T e Sk R L TIPXM [ NEW

Exchangeable Head End Mill PXM for Additive Manufacturing
e
@)
O
(&)
R4l FL
LF with Coolant Hole
SPEED
FEED
P25
W)%fﬂﬂ ?L with Coolant Hole
PXH F-AM%E?%?HR% ﬁ! High Feed Radius Type
30 e | R e | nm (BB R | ook | 2k | me |wies | zeas| HE
Designation DC rt DCF ZEFP RET RE2 APMX LF DCON FHA Cs Grades
7830377 | PXHF-AM120C12-06R150-0 | 12 1.5 6 1.2 7 84 | 144 | 11.7 | 45° C12 [XP6703
7830378 | PXHF-AM160C16-06R200-0 | 16 2 8 6 1.6 95 | 11.2 | 18.7 | 157 45° C16 |XP6703 Y
7830379 | PXHF-AM200C20-06R250-0 | 20 2.5 10 2 12 14 215 | 19.6 45° C20 |[XP6703 5
#riRiEARIES I"Fﬂ@o - See]pd for explanation of icons. EEMAELBHC GFREEEMR) o  Stockare categorized as C (Standard stock item) :‘j
1 ERRERARET, 5FERSRA ML TS FTIHF. 1. For the use of internal coolant, please use the appropriate head and shank holders with oil hole. Refertoand uﬁ
BETIFHEMRESR, E2 321 p2d, r details on shank holders. g

Gl

-[E IR ARIENF Details of corner R

B 3

RE2

RE1



PXMA E#JT]#F

Straight Shank Holder for PXM

PX M Z QR oIReA :4m7L with Coolant Hole

DCONMS

DCONWS

| BHTA

TR ERTRI B Head +LB

W}% 5E|EI¥|_, with Coolant Hole

ERE ST Carbide Shank “ B4 :mm Unitmm

RS & mE | mE | AE | 2K | @K | DxzenoEmkE| B | Bk

EDP No. Designation DCONWS | DCONMS | BHTA LF LB Head + LB Cs Type
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 C12 3 45,000
7803514 PXMZ-C12TP16-LL135CS-O 16 137 135 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-C16S516-L135CS-O 15.7 16 0 135 85 103.7 C16 3 61,600
7803524 PXMZ-C16TP20-LL165CS-O 20 1° 165 115 1337 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-C20S520-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

AR AN, R A AL # T SR TIAT . BETRFh 2 EAC FREEREM) - Stock are categorized as C (Standard stock item).

2IEEL ARG ME, URYIEBEhES.

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.



PXMHA BRI

Straight Shank Holder for PXM

PXMZ

BBV o mi4smFL with Coolant Hole

DCONWS

|
DCOMMS

LF

TR ERTRI BB Head +LB

W;ﬁ 5E|EI¥|_, with Coolant Hole

%m%unﬂ: Steel Shank “ B{I :mm Unitmm

B mE | WR | RE | &K | Bk |TIRREENANKE ;’Ei& 2N
Designation DCONWS | DCONMS | BHTA LF LB Head + LB e Type
7803501 PXMZ-C125512-S100-O 11.7 12 0° 100 18 324 12 3
7803502 PXMZ-C165516-S100-O 15.7 16 0° 100 23 41.7 c16 3 E
7803503 PXMZ-C205520-5120-O 19.6 20 0° 120 28 49.5 c20 3 g

1R A R, A AUA LA TSR T FEEMEEEAC (FREEFM) - Stockare categorized as C (Standard stock item).

2IEELIEECAGRNGLE, URYIBShES.

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.

Bl
L3
=

A
]

i 4

=

.%1’* Accessories

s o « M
De‘g ﬁ( )EFH 7] J;QH;ZI-_ RecT)mmended
signation Applicable Head Dia. Tightening Torque
7801890 PXMP8-10 ®12 c12 12N-m
= 016 c16 30N-m
wRF 7801891 PXMP13-16
Spanner ®20 C20 50N-m
PXM y BERME.
1.1§Fﬁi$§$1ﬁi§%lﬁle There spanner are specifically for PXM, and soﬁfpﬁatly f?oir?:_thz ?Jt*tnzrs

2 REHEESE LR,
3. ABEIRFE SR ARHEAR.

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.



ﬂﬁ%’:ﬁ%’ﬁﬂ PXM%FH 9%,3 Collet for PXM Exchangeable Head End Mill

PXMC

B PXMC RE% 5 PXMC i85 DERS
LAl PXMC Collet Extra Short Type Conventional Combination

PXMC Collet Features

ofNfE = /N E T th BEEVIS IR
AHTHEB 1%

Powerful chip evacuation even on small machining center

oLIMIEEAC, NItUPSIEIEAY
[O1%% it
The reduction of overhang length improves rigidity and
rotational balance

OFE Y]kt
: \EFH :.F%W \ ;F%‘%N \ %El
-MAEMTEFE MR ZmIEE
A wide variety of exchangeable heads

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

o5—{AXNTIMMALL, K& jalERt R
FERKE, BREESMEME

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

sxnnl |

Remarkable
Difference!

i [ + AT = XU [ 2

B PXMTJ] §Lf|:§ &5 - HRERIE S
LA - SMETIRIRENFEE 1 0.015mmELTR
PXM Exchangeable Head Features - Tk ERE (B +£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

FERBAEGTINR - L8 - Tl o

RARHTIR
AT R &R BRI T
All the knowledge and know-how acquired by designing i

solid carbide end mills are found in these exchangeable

heads.
-Various types are available to meet various machining

methods.

[ SR FR R LR AL

- TIRBOREE P

- IR AR
Applying buttress screw makes
easy and reduces time to desorb
heads




' il PCEd
P, | —— Short
A —i

g . | iy hd)
WARRTER speciication @ :m = Extra Short

i
I - -
wy —
= \——__hhh_-—_
vl 8 % —
L v
&
.y =
| N
[1): !
e —.~ Je B
LLE] A Holder Type B
A4 hFL
L: | with Coolant Hole

B imm Unitmm

[rmiPF
BEe 5 iz Bk | IAREMMABKE | S5
ED?’DNO‘ Des%rirﬂom DéONV\/S BD LF IE2 2ﬁead +02 = %E]C'z% i
7834001 PXMC-C1205 1.7 26 10.5 5 19.4 c12 3
PSS 7834002 PXMC-C1605 15.7 26 105 5 23.7 C16 2
Extra Short -
7834003 PXMC-C2005 196 26 105 5 265 €20 o
=
7834011 PXMC-C1230 1.7 26 355 30 44.4 c12
=Ll il
f;f;t 7834012 PXMC-C1630 157 26 355 30 48.7 C16 A
7834013 PXMC-C2030 19.6 26 355 30 515 €20

1. PXMCE: [0SG PHOENIX PXMZEF1] T1sks Fise ., FEEMELIAC FREERER) o Stockare categorized as C (Standard stock item).

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

B4 'mm Unitmm

. PXMC XTJ-EZHYPRO?\&H{{HW }ﬁﬁ:ll:l_l]l Product Listing of PXMC corresponding to the HYPRO Shrink System

Designation ity S 728

Extra Short Short

8910000 BT30-SLK12-35 P30T-1(MAS1)* 38 455 70.5

8910001 BT30-SLK12-35 P30T-2(MAS2)* 38 455 70.5

— 8910002 BT40-SLK12-45 38 555 80.5
HolderType 81 8910003 BT40-SLK12-75 38 85.5 1105
8910005 A63-SLK12-75 38 85.5 1105

8910006 A63-SLK12-135 38 1455 1705

1LINEEEBRKFHEA R

2.PXMC R B AT 5HYPRO #RKTIHRE

o ={IBTI0TIMRH BSR4,

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.



| 18I B AR cuting condition

B PXHF-AM sS4 EE I ALY

PXMZE#RJI#F/PXMCREEBH
- SEM IR RREA (E° ) Maimum Ramping Angle (E*)

Exchangeable Head End Mill High Feed Radius Type

For both PXMZ straight shank holder / PXMC collet

sl mE Helical Milling (mm) WENERRE
%ﬁ\ Ramping Angle Helical Angle
Designation E o 1. - p°
&/NME RAE
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
i/o
Do Min./Max.
: Ef?ﬁﬂ@iﬁ’\]ﬂ%ﬁﬂki)‘( Edge shape definitions for the purpose of creating a program
o A =) |
& R Rl -
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 %
MR, R SR A5k TR el m TAE . | N
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]] ﬁ'J %ﬁ:g;ﬁﬁ Cutting Condition

B PXHF-AM St RN AR
PXMZE R JIFF/PXMCk B &
MIAY, BUARSBEBRNEIR AL TIREEMNIIERF.

Exchangeable Head End Mill High Feed Radius Type
For both PXMZ straight shank holder / PXMC collet

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

_I—.Eﬁgﬁiﬁu Frontal Milling
/D=4
WERRIA - TAEER VSR T HWESE A
j][] I*?H@[— F’I’ardened :gtee\- Harden';d Steel Sta‘m\eg Steel Coba\tﬁromi?ﬂ Based %kl/ﬁ\ﬁ lfia%secTA\%y
V aterial Prehardened Steel (S/t!l\(I]\'{e) Titanium Alloy (Inconel 718)
~45HRC ~62HRC ~70HRC =200HB
Rt Bl 110~130m/min | 90~110m/min | 65~85m/min | 125~145m/min | 110~130m/min | 90~110m/min | 30~50m/min
IME ORI B | HAERE | BiE | #HRRE 1 iR | BHREE BT iR | HHARE
DC Sl [(nl AWM MInVinTilll Speed(min™) | Feed(mm/min) [Speed(min™) | Feed(mm/min) Il Speed(min”)| Feed(mm/min) eI QUIRWMEEWIIMIDE 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
RIRE A -
RE = ap Max:0.04D
Depth of Cut ” Qe Qe Max:0.5D
4<L/D=5
RN - FARE N AR TN HEESE &
7]11 I*ZHG; ;ardened Steel- HardenJed Steel Stainless Steel Coba\t—Chrom\'lu:rlﬂ Based %Kﬁﬁ Ifi%e?A%
aterial Prehardened Steel (S?Lll\?\{e) Titanium Alloy (Inconel 718) T
~45HRC ~62HRC ~70HRC =200HB ‘5
fﬂ;m F% 100~120m/min | 80~100m/min | 60~80m/min | 115~135m/min | 100~120m/min | 80~100m/min | 25~45m/min ;H
g g e & |2
sz COR R SRR | ARE | RR | HHARE IR i iR | #eRE il iR | HRERE |22
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) <|
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 | S
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 b bt
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
YIHIRE d! /Zl ap Max:0.03D
Depth of Cut ” Qe Qe Max:0.5D
5<L/D=6
EBRIA - TR LS 5N HmESE &
7][] I*erl' :!ardened Steel- Hardenjed Steel Sta'm\e?s Steel Coba\t{hromfrln Based %K,/E,\@ Eii:;%
v rial Prehardened Steel (Sﬁell\ﬁ%/e) Titanium Alloy (Inconel 718)
~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
IR AR B | HAERE | BiE | HHARE R BiE | #HRRE iR | AR
e [(IWREE WIS peed (min) | Feed(mm/min) |Speed(min™) [ Feed(mm/min) [elSEel@alla®] il Speed(min”)| Feed(mm/min) Yl 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
a
MR a! Z a | Max0.02D
Depth of Cut ” Qe Qe Max:0.5D

1 EFEERATR#ITEMMI (SEHEH)  BARERRENHEMT.
2. ERERNINE, SHEENME. TR,

3. ERIEASEE. BSE ERFREIRMN TR BHIZM

A EEFFMTIRBEANIEAT, B TEHRERE.

5. TJARMRERKMERT, SrEifs, HEYARER, HREMIHIRE.
6. EERERMIMA RIAME DA EIHIHR .

7. FRMIERT, ATRERVBHEE, BERSLHRETE.

8. EFEAKBRMBIBFM IR, HitEas. RKESNRESSE.
9. 51 TREIRINEEIERIE R/ NRETER.

10. RN EIN A EBF VIR S TR, TR

1. BREEE 290 SDLLERY, AN TREAIRER SRR

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.




I 't]] ﬁlJ %1"1‘_‘%;&% Cutting Condition

B PXHF-AM S RN AR
PXMZE R JIFF/PXMCk E &
MIAY, BURERRNEIR A TIREZEMNTIEF.

Exchangeable Head End Mill High Feed Radius Type
For both PXMZ straight shank holder / PXMC collet

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

diameter.

s

Side Milling

i3 - T AR TEE5N &
1”?3?}18(1?;3?%@ HardenJed Steel Stamlez Steel Coiﬁiﬁ%ﬁiﬁﬁﬁsed %j(/ﬁ\ﬁ EI%B% fi\%y
Prehardened Steel (S?el‘l\?{e) Titanium Alloy (Inconel 718)
~45HRC ~62HRC ~70HRC =200HB
80~100m/min | 50~70m/min | 50~70m/min |100~120m/min| 90~110m/min | 70~90m/min | 30~50m/min
i O B | HARE | iR | HRRE BiE | HAEE B | HHRRE
Speed(min”) F Yl Speed(min™) [ Feed(mm/min) [Speed(min™) | Feed(mm/min) [§ 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
UlgIREE | 8| Max0.sD “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

1 EFERATRHITHEMNT (&REM)  EABRBREOEMT.
2. EERERIE, SHENN. TIR.

3. ERMERNSEE. FSE ERARESIRMN TIFRRBHIFMG.

4 EHEFZMIREANERT, B TEHRRE.

5. ERATIABMBRHWOUTHHSEE. TREMKERKNERT, 5%k

B, EEYIBEER, HAREMHIRE .
6. EEME AN IR IR ETTHIHRT .
7. FRAMIERT, ATRERVIBHEE, HERSRBREDB.
8 EFFEAAAMHETIMITEN, HifEas. RESsNBESSE.
9. E TAMRNEEIESIE RN RE TEM.
10. ZEESN A ERLFHTIHI AR, TR,

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

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

3. The values listed above are for reference. Please set the cutting condition in accordance with the actual
machining environment.

4.Please reduce the feed rate when the depth of cut is greater than specified.

5.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.

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.




%@J“}ﬁf? Tightening procedure

PR3 D
With gap

Oyt @IlfmRT47 5 OmEITE @HAIA

Cleaning Initial Tightening Final Tightening Confirmation

BRRTIK TIAFREIBAIBIR KSR, BFrE AERRFITE HIARBER

Re:jnor\]/e (Ert and chips from the connecting thread Tighten by hand Tighten with a spanner wrench Confirm that there is no gap
and shan

Edzi ;)
Cautions during use

: ?c%éﬂ%‘:ﬂﬁﬁEFHPX@ﬁ%o AEERRFREERER) -
- EERRHEIFESEpP.22.

- TS T RE R AR, EHIATER.

C REMHUHSESREEMERE, FREAREIRE. FTLUEZM .
CIFRIRFIBATIKLFELL, 1B18EE.

- 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.

=
<
2
°T
=
N O




L% Mounting Procedure

‘\

®l|ﬁﬁ7‘|’1’?'§fx¢ (BT30) Initial Tightening @%ég??% Final Tightening @5%?3 Cleaning

HERTIRERERSY, HiEA. RIRFITE. BTk REAREIIBIR K ISR,
&?ﬁ]ﬁglwgﬁy fEHIERTE. Tighten with a spanner wrench Remove dirt and chips from the connecting thread
HBTOLUSMOIES % T HE. 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 MBI 2R Mounting procedure for holders other than BT30
instructions below.

OEBL I AIMBASARTF.
)' ATLIESIIRE (6L B,

g A E SR R HHITIRE.
Insert the hexagon socket wrench into the pull
screw hexagonal section. o .
*For pull studs with holes ( ¢ 6 or above), it is M H T -
operational with the stud being attached. T . '

@Rk Sekhese, FFEIERLTIRAL,

HIRFEANEE, RiIEEHETE.

KT RIEHSE (18N-m

To prevent the collet from rotating, support the tip of the

collet by hand, tighten with the wrench by turning to the 2 Lt

7 lE right, then fastening to the required torque. 1 |: ! 1 1 C b))
@ jj 7L Mounting the Head *Recommended tightening torque: 18N:-m L T —
RFrEE, BAPM ZRARFITE.

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

- Only use the spanner wrenches that are designed specifically for the PXMm
for attaching PXM heads .

. g 3 g
1%}5‘5] J:EI‘j (;ﬁg?};g?g;gnﬂ ?_Fﬁﬁi" relf)Tasgei?er:\? use alternative spanner wrenches sold on the market as a
/f% - WERRHEIES S o - Please refer to for tightening torque.
Cautions - TS R E R R, FEHIATER, - Please tighten until the head and the collet faces meet. Confirm that there is no gap.
N . e 78 o o Ty mprray - Degreasing the connecting thread may result in over tightening or a possible
during use REHMBUARER LK BMENR, FAUGEATEIRE. M. separation of the faces. Please do not degrease.
EERFEATIKMUEL, BIEEE. - Please make sure that the spanner wrench is inserted properly and turn it

slowly during use.

FEEH 7] | ATesL L TIPXM

Abundant exchangeable milling heads! Exchangeable head end mill PXM

183 & 5 SE A EER I T AR TISKERAT] K BB E e, SETMTIRERENE@ A1, Mﬁ'ﬁ[‘%ﬁﬁﬂulﬁﬁzk
LML POIVEZ L 2 52- 1)) 1k

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.

Tk SR TEIFIES #0SG PHOENIX A£7<
Available shapes

Please see OSG PHOENIX Catalog for details.
- Sk

Square Type
AEm TR
Roughing Type

Bl AR
Corner Radius Type

B SkA

Ball Type

0SG"PHOENIX
napkzon



https://www.chinaosg.com/public/upload/pdf/2018/01/23/5a66d4232fb22.pdf

DUROCESS

~——— DURO

HXMEEEMT

~——— PROCESS

EA—YITR - IF

—— SUCCESS —

BRI BEBRG R



shaping your dreams

Bl (B FETRERRLH

0OSG Corporation

BREHL (E3§) AEp

ik ESHKTREKTE1133S KTRELT AT HLH10E1003-0758 T

HBiE: 021-52552588;

Bl (E58) THESHR
Hhit: TSHHHES SR 28 KE1004=
HBiE: 0510-82739271; f£E: 0510-82739220; BR4m: 214074

Bl (E58) FEHESER
it TR I & FBE1801E
BaiE: 0553-5868160; fEE: 0553-5868190; BR%R: 241000

B (B3 FMESER
Hhtk: N Dol EX 2R E K181 SHiRAE151=E
BiE: 0512-62388327; f£HE: 0512-62388320; BR4%s: 215028

Rt#l (E385) MMFLESR
Motk HUNFTL X 0 AL B’50S R IREIFRS 154181 8 TT603=
HiE: 0571-82757757; fEE: 0571-82757767; BR4R: 311215

R (L) TRESHR
il HLE TR ER N XE R R S5 DOC B AE401-3E
FIiE: 0574-88161548; fREL: 0574-88134670;  HB%: 315199

R (L) M AR
otk N RIAXAFIFER161 S P REFR 155 FHEASR06\07 8T
FiE: 020-38210423; 8 E: 020-38210425; BR4s: 510610

B (B8 RINESA
ik SRYIHEARAEILZHEFH AL S H0C0EE2112
Hi%: 0755-83566532; fEE: 0755-83558854; HR4%: 518017

B4l (E38) SR
ok LR AP E 1SN AHE19-S EFRAEARE18-05C
BI1E: 010-85261018; f£H: 010-85261016; HB%%: 100004

REH (E3§) REHAR

it REHEFXEDESEAZSEZORR1520/22007=
FEiE: 022-23037566/022-27357729 #R4s: 300100

f£E: 021-58883300; #R47: 200051

BREAl (E) #BINESS AT
Hodik: AR AN T R ER S S LL BRI A1 S Er3 S 441 8511002
BI1E: 186-3092-1318; R4: 450016

BRAH (B3 BmRESHR
Hhtik: PR RS X R P B 7 = E PR fll i ARE 2002
FaiE: 029-88860594; f£E: 029-86182003; BR4: 710018

BRE#L (E) KESAF
ek KEFFE XEEEPRAEB2006
EIiE: 0411-87655185; fEE: 0411-87655186;  MB4: 116600

LAl (E8) ESHAE
ik EHHHALR R30S AT #3528 5T 1202E
Hi%: 0532-66775787 fEE: 0532-66775797 HR4: 266034

BREH (E38) JEPRESFR
Hhtik: SEPATEAAR SL4edbis5S 4EiEE I 1ARINS1#£32-04
HiE: 024-22852762 fEE: 024-22852763 HR%: 110021

B (Ei8) KEESH
Hotik: KE T SR X T i R B E FRARE804S:
Bi%: 0431-89388499; fEEL: 0431-89230366;  HB4: 130012

M (E8) mEESHh
ik : REHRERX AR 275 5 R EFR2AR1 218035
Hi%: 028-65783992; fEE: 028-85005292; HR%: 610042

Bt (E8) ERDLAF
it ERTAEXERETES LR85 FiEl S B b 4E12-1
HBi%: 023-67136872; Hi4: 401120

Rl (E38) RINESF

ik BN HILEX =A< L E FRB1 BE2505 =
HiE: 027-85557360; tEH: 027-85557350; HR4: 430010

Http://lwww.chinaosg.com

TR 429 888 2086

E-mail:business@chinaosg.com
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