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AE-VM: 3]

Anti-Vibration Carbide End Mills
AE-VMSS-AE-VMS - AE-VMSX - AE-VML: AE-VMFE

~TJREBE : AE-VMSX
AE-VMSX with reinforced cutting edge
SF%ﬂ Square type

¢3~@12 BT
®3to @ 12,7 items added

The A Brand §

T




LINEUP

BETIR - 5578 swb-short

AE-VMSS-AE-VMS -AE-VMS Gtag

HEHIFTIRIE

The New Standard for Milling

AE-VMSS FBETIE swo

qz%gg Square Type P.11 m
Eﬁﬂ (-RA) Right Angle Type P.13 @‘-’
TR e &
AE-VMS 587JE! short
SR square Type P.15
-'\F-§l;§2 Square Type Gtag P.15 %
EAEL (-RA) Right Angle Type P16 =
ESNABEY Radius Type P17
Ewﬂ Short
A E -VM SX 7]9&@“3?2 With Reinforced Cutting Edge m P.23
LB cqureoe P27 I 2
KA Long
AE-VML P.29
EIRMAEY oo e P34 =
KTIEY Long
AE-VM L %%ngﬂ (-N) With chipbreaker P.35
SF%%%EE?J& Square with chipbreaker e -P.36 m_ ——— g ’
AE-VM FE f:"ﬁﬁ?]ﬂli” For Deep Side Milling P.41
3|Z§k§2 Square Type P43
m%ﬁ Radius Type P43 m ﬁ

|| RCREIN T A= R AR

Product Lineup for Deep Side Milling

4 @ -
Deep Side Milling

8D AE-VMFE FEEINT A For Deep Side Milling
1 i 7JJ4& 2.5D Cutting Length
T 6D} E ® 6 ~ ¢ 22 Tool Diameter
® -
}E =
Ky
‘g 4D |
% AE-VMSS 1302 Long Neck AE-VML £70& Long
g i 7] 1.5D Cutting Length 734 3D - 4D Cutting Length
§ 2D W & ¢ 6 ~¢ 12 Tool Diameter 5ME @ 6 ~¢ 20 Tool Diameter

|

5 10 15

HMZR Tool Diameter

B AE-VMSS

- KEAR

- BJXRLZESD

- YR E MG

- Long Neck Type

- Supports up to 5XD

- Supports from slotting to side milling
B AE-VML

- 7J#3D-4D

- I TEmBREE

- Cutting Length 3XD / 4XD

- High-quality deep side milling
B AE-VMFE

VAR ST

- BRARIXIRIZESD

- Long length reduced shank type
- Supports up to 8XD

(mm)



iﬁﬂ@ Selection Chart
RFADUARISEiRE, "ILARRLS iZ N THA#a0@EmE IR

General-purpose lineup with DUARISE coating suitable for machining a broad spectrum of materials

TIRHAZER Cutting Edge Shape IR Application
P | ERm V4 ‘ S —t S
Square Right Angle ~/
H B i SZHEINT SERIIT SmEmNT
AE VMSS Slot Milling Side Milling Helical Milling Contolfr Milling Ramping
vyl
St o b ' S - - ‘
Long Neck y
&9t M YEFEINT HERINT FEINT REEINT
Slot Milling Side Milling Helical Milling Contour Milling Ramping Deep Side Milling
BRD 4 ‘ = et S
Right Angle .?
A i Mg SEHEINT BRI SHEINT
AE-VMS Slot Milling SidelMiIIing Helical Milling Cfriofr Milling Ramping
F AL
ot IEEfE ( ‘ =9 el iy
Radius ‘/
B il SZHEINT SERIIT SmENT Pz
4“ Slot Milling Side Milling Helical Milling Contour Milling Ramping Copying
ok " ;§‘ ‘
Square g
RIEELINT My SZhENT REHINT
P33 Trochoidal Milling Side Milling Helical Milling Deep Side Milling
AE-VML m— L S |
KR Radius 4
Long RIREINT Mg SEHEINT FREEINT
P34 Trochoidal Milling Side Milling Helical Milling Deep Side Milling
T ‘)' ‘ % ‘
Square
with chipbreaker N
RIBLINT Mg SZHEINT REEINT
m Trochoidal Milling Side Milling Helical Milling Deep Side Milling
PR 1} }§4 ‘
Square ~ y
- RIREINT M YEFEINT FEEINT
AE VMFE P43 Trochoidal Milling Side Milling Helical Milling De::side Milling
REEINT A
For Deep Side Milling EER ’l § //‘ ‘
Radius ~/
RIELINT M SZHEINT REEINT
m Trochoidal Milling Side Milling Helical Milling Deep Side Milling

KUNREYIBHRNER, HEERBIEETIEL, Forapplications with large chip accumulation, the chipbreaker type end mill is recommended.

KA - BHI1EDUROREYRERZIREMLETIR

Reinforced cutting edge lineup with heat-resistant, highly durable DUROREY coating

JIRFAR Cutting Edge Shape DINIAZ7S Application

[ NEW ] P =
AE-VMSX B (' ‘ ~§f ~
T

=pakiv]
N Mgt SZGEINT EERINT

]
Short Slot Milling Side Milling Helical Milling Contour Milling

FmEnT

Ramping

ALY Ee N AR ¢

Right angle type for milling straight corners

Right Angle2 "Bf" HER. THMEFEHFER
RiF, DNERBESHINBIEZWAEARTIE.
Right angle implies “straight angle.” The right angle type end mill features

a unique geometry that maintains a consistent cutting diameter even with
a gash land.

FETRRMMSBEEEEERAENMNT.
Ability to mill straight corners while maintaining cutting edge rigidity. E%ﬂ

HEBIBEESE p.5 Seep.s for details Right Angle Type

Tk

Square Type

Selection Chart



-VMSS-AE-VMS

J—_E_ﬁ‘-i]% Positive Rake Angle
B IEIRES

Reduces cutting force

%NU’E High Rigidity
RENTEE

Improves milling accuracy

?ﬁﬂﬁ FEEH%){* New Flute Form
RFHHEME

P Facilitates excellent chip evacuation

ZAlETETE I LRI E !

The difference is clearly shown in the quality of slot milling!

BHPROHIAER, XEREITAIIERA.

There are hardly any burrs generated during slot milling, which is a proof of stable milling.

EEgwIHETE, HEAXSENIARE, ZrE£ERl.
AE-VMS BEEEIEIRE/10mm RIS RAOF=4ER], THW
feERIINT.

Poor chip evacuation and excessive cutting force are the main causes of unstable milling, which leads to the
generation of burrs. The AE-VMS is able to achieve stable performance with minimal burrs even in slot milling at
a depth of T0mm.

ARG HthATIF=ER
Competitor

fEATR AEVMS 610 ‘ HpATER 010
Tool Competitor
INTAp

Work Material suUs316

PIRERE : .

Cutting Speed 69m/min (2,200min")

Eﬁﬁﬁ 350mm/min (0.04mm/t)

HIAIH KAL)

Coolant Water-soluble

EFEHTU SR (HSK63)

Machine Vertical Machining Center

ﬂtﬁg 35cm3/min ‘ 17.5cm3/min

RRIESET—I o™

8




{EYIEIBE AT o cutingFore

- ENMMRAIERATIN, JLAFEYIEIES.
- R T ERIMESHBMHERIF R AIBER R, TLASHRENL,

g
8
Wi B
FHIHIERIF=4, <RE
- Sharp positive rake angle reduces cutting force. g R §
- New flute form with high tool rigidity and excellent chip evacuation properties enables stable milling and the suppression of burrs. > %
2
SEMNTFER R N o | mah
154 R NN . N |3¢fEEé/‘J1 O A) -  RRROLLLIRE Resultant
*E tkl ' I)EJZ// —/‘J TR S 1 Down | e =
10%E4IRE S L U S VA
10% lower cutting force versus the § 600} ----eoeo - PO ..
competitors £
g 400f--
g 200} --

0

AE-VMS ¢ 10 Hh/AT=R @ 10 Competitor

j:u] %IJ jﬁﬂ] Suppression of Vibration

REFEFSE. AFHENRLT, JLSSIRE. S8R90,

Unequal spacing of teeth and variable-lead geometry enables stable and high efficiency milling

AREE T2 variable Leads AEE55 &l unequal Spacing Teeth

.ot Surface
o0 Qs
Y.

/_Q

D UARI S Eiﬁ% DUARISE Coating

EE M. MERYE. SRMEMAE
MRNESSEREMRLIE NS
ROUTHE.

Provides excellent lubricity, superior
friction-resistance and high oxidation temperature.
Multi-layer construction minimizes the thermal
cracks that often occurred while using water-
soluble oil.

S6EELEN

Multi-Layer Construction

T WERILE

Adhesion Reinforcing Layer

BERESMHE
Carbide Material
REREH T TR EALUR EAE7= 8 Conventional
BEINTERE.
Smoothing surface coating treatment made
an excellent quality of surface finishing.




AE-VMSS-AE-VMS

HA% (-RA) right angie 1ype

JREIAITIRATIHI H e £ EERIMEEE

Milling straight corners with a unique cutting edge

RS ERRIERIR

RiFRtH

Gash land for enhancing chipping

resistance

BRARF FHIHIRIER

With gash land Straight corner with no uncut residue

FRIMJIANIEA SRR EE RN L

Ability to mill straight corners while maintaining cutting edge rigidity

AE-VMS BERAEEBEETSS

LERE P RERIP, DENBEST
KRBT R
TMERNT.

Although the right angle type end
mill includes a gash land, it is able to
mill straight corners due to its unique
geometry that maintains a consistent
cutting diameter.

(mm)

Ey !
cutting edge

(IR
Amount of change in

IMED6TIRE

Measured value of change in cutting edge of @6 end mill

0.005

0000

-0.005

-0.010

-0.015

M ERISCINE

Trrpmenorseseeenees prnTrrmmmenneees [ARRREREEE R [ARRREREEER R o = AE-VMS BEfE
! ! : : : Right Angle Type
= AE-VMS L7y
Square Type

TIRFHIERIEE

Distance from bottom edge

-
A58
232
4t
2oV
: : : : g
N N N N N <
0.2 ,I\01i 0.1 0.05 ( 0) t}]ﬁﬂ?]ﬁﬁzk?ﬂl
RFFIARIEEES Distance from bottom edge mm Enlarged view of cutting edge

HEENTRBONEE. DRBUERZ =R,

* The values measured are internal data. The amount of change in the cutting edge may vary depending on the individual product.

8



EAf

a Straight corner

e Perforp,
5&3‘0\ 6/7(\

IR D RANF T IR RIE BN L.,

The milling of straight corners with no uncut residue is made possible by a unique cutting edge

Stub - Short

FRATR AE-VMS m#% ¢ 3

Tool RightAngle ~ |ASSEEE | || )

mIaE | cene D | D | |
Work Material $50C | | DS
INI75E s

Milling Method Side Milling

IElERE _ : .

Cutting Speed Vc=91m/min (9,660min")

SRR Vf=1,160mm/min (0.03mm/t)

PIAIRE - -

Depﬂ'\";fxcut ap=4.5mm (1.5D) ae=0.6mm (0.2D) i
HIEE 2

Coolant Air—lazw AE-VMS AE'yMS

B Sk
Right Angle Type Square Type
TR NI
7< Cutting edge rigidity
HABRABERP, FLAEET, BIREE.
Normal progress of wear without chipping due to the gash land
(O L0 R AR

FRATH AE-VMS B4 ¢6

Tool Right Angle

INTApE = &

Work Material s50C %

(U

INIrEE s B

Milling Method Side Milling B S

o . - 7S

Cﬂﬁijr}ggeed Vc=130m/min (6,900min") % §

ST = £

IR Vf=1,380mm/min (0.05mm/t) <

2§yﬁ‘;§ut ap=9mm (1.5D) ae=1.2mm (0.2D) .
EISH =82 tﬂﬁut/{}g Milling Length

Coolant Air-blow —— AE-VMS R AE-VMS s

Right Angle Type Square Type



}J [I I?SH:E Cutting Data

BIERASLIUNT B A EERENTA AN TREE, SERMMRENIT

4

Stable durability and machining accuracy can be achieved with dry processing, which are all environmentally friendly machining methods

(mm) 0.1
ERIR
Tool AE-VMS ¢6 009
Pl p ot 0.08
Work Material SCM440 E
N 7 007
nTrmEix s b
Milling Method Side Milling ?5; 0.06
v
PIHIEE . . & 005
Cutting Sxpeed 140m/min (7,500min") p%r 004
BHAEE 1,800mm/min (0.06mm/t) z 003
o © 002
t I|3z=
[gje,%ﬂ{?jfgcut ap=9mm ae=1.2mm 0.01
b= hize5 SR 1 1 1 1 1 1 1
Coolant Air-blow 0 11.2 224 44.8 89.6 134.4 156.8 179.2
R I INTHC) (BT40) HIBIHLEE Milling Length (m)
Machine Vertical Machining Center . o
=——AE-VMS —— EfhAT~mA HttABmB
Competitor Competitor
DHI1 1 .2m H?I'E"JZ]”IE@E Surface roughness after milling 11.2m
AE-VMS (Ra : 0.6377um) HfAE~E@A (Ra 1 1.0747um) Hfti/AT)=F B (Ra : 1.2304um)
. Competitor Competitor
(um) (um) (um)
13

LANAANNAANAAANAAANA
43

0 1.00 2.00 3.00 1.00 200 3.00 0 1.00 2.00 3.00
(mm) (mm) (mm)
DHI1 56.8m EE@]%?& Tool condition after milling 156.8m
TBRE IR EREERIR TS
Cutting Chips Wear Comparison of the Cutting Edge
w.e
1 £3500C DRERTERO
Brown No Cutting Edge Recession
about 500C
Tmm
AT A .
Competitor 29600 C m%@?ﬁﬁkﬂk
Purple Excessive Cutting Edge Recession
about 600C
Tmm
RtATF=RB )
Competitor #3700C TIREEHRRC/N
Blue Minimal Cutting Edge Recession
about 700C
Tmm




-
*'%‘ZEHHI EDEEE%DHI@R%E%HQ%&, Zi‘%ﬁig“ﬁ?] Consistent tool wear with no chipping even in slot milling

Stable Performance

(G B O [ R Rty
fEHTA AE-VMS 10
OOI 0 14 ........................................................................................
T
Work Material sus304 B O
7]
I e L B e T
Milling Method Slot Milling |
MR D008 |
Cutting Speed 70m/min (2,250min"") T 006 | g
gﬁﬁjﬁ 475mm/min (0.053mm/t) T 004 |- O
MR 1/
Depﬂ{l of Cut ap=10mm 1 1 1 1 1 1 1 1 1 1 1
LT AR 0 28 56 84 112 168 224 28 336 392 504 56
Coolant Water-soluble I B Milling Length (m)
EFRHAR 7=0 TG (BT40) ——AE-VMS —— HfiNFE=mA Hftt A8~ mB
Machine Vertical Machining Center Competitor Competitor

QHEI 7] E@l%ﬁ’lﬁﬁ Wear comparison of the peripheral cutting edge

HtF=mA 39.2m HIAR~mMB 22.4m

Competitor Competitor

Stub - Short



7] [I I?SH:E Cutting Data

FRENIL

BpEEtEstaeis eI T

Stable Performance

Stable performance even in slotting

EETE (MM) Q.14 7777777777 r T r T
Tool AE-VMS ¢6XR1
0.12 |7 T

InIAzEE
Work Material Sus304 B a | T L

7 0.10
T it E
Milling Method Slot Milling | 0.08 |7 s R e

B
RS : . B g | e e
Cutting Speed 80m/min (4,200min") . 0.06

=
gﬁgg 830mm/min (0.049mm/t) R

15 0.02 |77/ T
TIEIRE
Deptll1 of Cut ap=3mm 1 1 1 1 1 1 1 1 1 1
EEI5H ICAMHELIE R 0 245 49 735 98 147 294 392 49 588 68.6
Coolant Water-soluble EIBIHE B Milling Length (m)
BRI EbzCIn T (HSK63) — AE-VMS Hit N TR
Machine Horizontal Machining Center Competitor
7J|:|I68.6m Hﬂ'ﬁg@?ﬁ’lﬁﬁ Wear comparison after milling 68.6m
SMNE7] [EEm AR
Peripheral cutting edge Corner radius
TG AR TG EftsATER
Competitor Competitor

SRS

High Efficiency

Hfth B

Competitor

IR AE-VMS ¢10XR1
ool

Tt

Work Material SCM440
INT7E% 5

Milling Method Slot Milling
Jgaﬁ?%}s%eed 90m/min (2,900min")
Eﬁiﬁ};‘ 660mm/min (0.057mm/t)
PIRIRE

Dept;l o&ut ap=10mm
LRI 7

Coolant None
(EFEHAR SZR AT (HSK63)
Machine Vertical Machining Center




K560

P

Long Tool Life

XA DUARISE /R ERERE EE IR

DUARISE coating enables consistent tool wear

(MIM) 0,12 7777777777 mmr o e
fERTR AE-VMS 96X R1 mm 012
Tool
AT 010
Work Material s50C IS5
. D Y R S
INI75E M55 g
Milling Method Side Milling B
0B 00T R " AR
PIALERE ; . E
Cutting Szpeed 130m/min (6,900min") ;
e S 0.04 |t g e
Eﬁ&jﬁ 1,970mm/min (0.07Tmm/t) 2
0.02 |77 T
PIRIRE
Dept;‘ of Cut dp=9mm de=1.2mm , , , , \ \ \ \ \
B3R 557 0 35 7 14 56 84 112 140 168 196
Coolant Air-blow HT)EIHE B Milling Length (m)
fEFEAAR 7T ARG (BT40) —— AE-VMS = A= [t
Machine Vertical Machining Center Competitor
I"]I‘I 96m Hﬂﬂgg}ﬁﬁlﬁﬁ Wear comparison after milling 196m
TIBITIER AIJE
Cutting edge Rake face
TG Eth AR NG T
Competitor Competitor

;?RE*%EZ"]I %;}EZ& ’ EHE@BHI@ Great surface finish with no chattering

Deep Side Milling

PAWAL-:

Fallen Amount Tum

Zero-cut J§ After Zero-cut

ERETE

Tool AE-VMSS ¢6X30
INTAAH

Work Material s50C

INIT5E 5%

Milling Method Side Milling

FIRLEE ; -
Cutting Szpeed 105m/min (5,570min")
HLERE 1,660mm/min (0.074mm/t)
E,Eﬁ!;ﬁ;’;%m ap=9mm (1.5D) @e=0.12mm (0.02D)
BHE

Overfﬁ\g Length 5D

FIEE IKAHELIE R

Coolant Water-soluble
{SEFAHA IR (HSK32)
Machine Vertical Machining Center

B s IR EL 3R (27mm)

Step Feed Times

iENE S5umATF
Fallen Amount under 5um
nIEEE 3umBAF
Machining Gap under 3um
INIEaE .

Surface Roughness Ra:0.8866Lm

INIEHEEE (Ra: 0.8866um)

Surface Roughness

(pm)

20—p——A——4—

K i ] __..';'. R i 11
0.0 I.l'l 'I;_J' il : o \‘\_" ;\\_,‘/ \(__-\. ;

20 L)

0o 1.00 200 ' 3.00

&

Stub - Short



E’ﬁéﬁﬁ;}ﬁ%ﬂ Eﬁwﬂ Anti-Vibration Stub Carbide End Mill

HBE (-RA) E&#p.13,

See p.13 for Right Angle Type (-RA).

AE-VMSS LA g,

SPEED
K ANN FEED

|
CARBIDE  pjpise BT 37

0~-0.02

40° | p1g

Typel -
- & b
APMX
I
Type2
T g o B w— 13
S = ) : 2
APMX J
LF
Mz S |
:F%gé Square Type gf7:mm  Unit:mm
BRe ‘ oMz 2K DK LH w2 R B
EDP No. DC LF APMX DCON Type Stock

8556410 1 40 1.5 7.9 4 1 [ )
8556411 1.1 40 1.7 8 4 1 o
8556412 1.2 40 1.8 7.9 4 1 o
8556413 1.3 40 2 7.9 4 1 o
8556414 14 40 2.1 8 4 1 o
8556415 1.5 40 2.3 7.8 4 1 [ )
8556416 1.6 40 2.4 7.9 4 1 [ )
8556417 1.7 40 2.6 7.7 4 1 ()
8556418 1.8 40 2.7 7.6 4 1 [ ]
8556419 1.9 40 2.9 7.7 4 1 o
8556420 2 40 3 8.2 4 1 o
8556421 2.1 40 3.2 8.2 4 1 o
8556422 2.2 40 3.3 8.1 4 1 [ )
8556423 2.3 40 3.5 8.1 4 1 [ )
8556424 24 40 3.6 8 4 1 o
8556425 2.5 40 3.8 8 4 1 o
8556426 2.6 40 3.9 8.5 4 1 o
8556427 2.7 40 4.1 8.5 4 1 o
8556428 2.8 40 4.2 8.4 4 1 @
8556429 2.9 40 44 8.4 4 1 @
8556430 3 45 45 12.2 6 1 [ ]
8556431 3.1 45 4.7 12.2 6 1 o
8556432 3.2 45 4.8 12.2 6 1 o
8556433 33 45 5 12.2 6 1 o
8556434 3.4 45 5.1 12.1 6 1 o
8556435 3.5 45 53 12.1 6 1 (]
8556436 3.6 45 5.4 12 6 1 [ J
8556437 3.7 45 5.6 12 6 1 (]
8556438 3.8 45 5.7 11.9 6 1 o
8556439 3.9 45 5.9 11.9 6 1 o
8556440 4 45 6 11.9 6 1 o
8556441 4.1 45 6.2 12.1 6 1 o
8556442 4.2 45 6.3 12 6 1 @
8556443 4.3 45 6.5 12 6 1 { ]
8556444 4.4 45 6.6 11.9 6 1 o

- FRRIRBBIBE S & p.12, - See p.12 for explanation of icons. @ =REETES @ =Standard stock item

[ NEXT )4



. ﬁ‘iﬂ#% Guide for Icons
n Mﬁ Tool Materials

o
oRpipE ERAE
Tungsten Carbide

%ﬁ&tﬂ Surface Treatment

BN DUARISE RE
DUARISE  DUARISE Coating

BN DUROREY 22
DUROREY  pUROREY Coating

ﬂ;ﬁﬁ% Helix Angle
BN Rt HE B R

37°°40°  Helix angle of flute for end mills

R?éﬁ?FE Tolerance of Radius

é FRTEEINBSIIR R /iFE

+0.02 Identifies the tolerance of the radius for end mills

E Qfﬁﬂgiﬁgﬁ Tolerance for milling diameter
FRTIRIIME

Tolerance for milling diameter

E %ﬁ’;ﬁ Corner Form

HREB shank

E tﬂﬁﬂ%ﬁ Cutting Condition

F oEsm L st b= bRyl D S RUBISR A R FE TS
RA Right Angle Type FIT Suitable for the shrink holder system Indicates page number for cutting conditions
m BfZ:mm Unit:mm

BRe ‘ M2 2K T LH 1wz R 25

EDP No. DC LF APMX DCON Type Stock
8556445 4.5 45 6.8 11.9 6 1 ®
8556446 4.6 45 6.9 11.8 6 1 ®
8556447 4.7 45 7.1 11.9 6 1 ®
8556448 4.8 45 7.2 11.8 6 1 ®
8556449 4.9 45 7.4 11.8 6 1 ®
8556450 5 45 75 11.7 6 1 ®
8556451 5.1 45 7.7 11.7 6 1 ®
8556452 5.2 45 7.8 11.6 6 1 o
8556453 5.3 45 8 116 6 1 ®
8556454 5.4 45 8.1 115 6 1 °
8556455 5.5 45 83 11.6 6 1 ®
8556456 5.6 45 8.4 115 6 1 ®
8556457 5.7 45 8.6 11.5 6 1 ®
8556458 5.8 45 8.7 1.4 6 1 ®
8556459 5.9 45 89 1.4 6 1 (]
8556460 6 45 9 - 6 2 ®
8556465 6.5 60 9.8 14.9 8 1 ®
8556470 7 60 10.5 14.7 8 1 ®
8556475 7.5 60 11.3 14.6 8 1 ()
8556480 8 60 12 - 8 2 ®
8556485 8.5 70 12.8 17.9 10 1 ()
8556490 9 70 135 17.7 10 1 °
8556495 9.5 70 143 17.6 10 1 (]
8556500 10 70 15 - 10 2 ®
8556505 10.5 75 15.8 20.9 12 1 °
8556510 1 75 16.5 20.7 12 1 ®
8556515 11.5 75 17.3 20.6 12 1 ()
8556520 12 75 18 - 12 2 °

@ =1REREFR @ =Standard stock item
ﬂulwﬂijmi Applicable Work Materials
_ﬂ%%ﬁgmﬁa o egigfs@ i?fg% FEW ik wae | EAe | #ae | Whae
Mild Steel Alloy Steel Prehardened Steel Stainless Steel CastIron CopperAlloy | Aluminium Alloy | Titanium Alloy | Heat Resistant Alloy
Carbon Steel Tool Steel Hardened Steel
~ 40HRC | ~ 45HRC | ~ 55HRC = 200HB ~ 350HB

AE-VMSS © @) O O O ©

&

(%)
=
e
w
<
wv
)
=
=
L
<

2l
R
]
R
(4
8

Stub - Short



Eﬁéﬁﬁ;}ﬁ%ﬂ Eﬁy]ﬂ Anti-Vibration Stub Carbide End Mill

| . L AN | SPEED
A E 'VM S S E%ﬁ Right Angle AP ounest O R BT 3740 po
0~-0.02
Typel
15°
e R oS
APMX =
#
LF
Type2
SN & 4| %
[a] S - J ! 8
- APMX J
LF
E% ﬂ Right Angle Type
Ef7:mm Unit:mm
R ‘ oMz 2K K LH w2 R B
EDP No. DC LF APMX DCON Type Stock
8556550 1 -RA 40 1.5 7.9 4 1 [ J
8556555 1.5-RA 40 23 7.8 4 1 ()
8556560 2 -RA 40 3 8.2 4 1 [ J
8556565 25-RA 40 3.8 8 4 1 o
8556570 3 -RA 45 4.5 12.2 6 1 [ J
8556575 3.5-RA 45 53 12.1 6 1 ([ J
8556580 4 -RA 45 6 11.9 6 1 o
8556585 4.5-RA 45 6.8 11.9 6 1 o
8556590 5 -RA 45 7.5 11.7 6 1 [ ]
8556595 5.5-RA 45 8.3 11.6 6 1 o
8556600 6 -RA 45 9 - 6 2 o
- RIRERIES%E p.12, - See p.12 for explanation of icons. @ =REEFR @ =Standard stock item
BuI*Z*ﬂ-SFJm% Applicable Work Materials
—RIERAN  SEWN FREEN
=N éélﬂ% FEKEN EEN 7373 = A5 REE | WREE
Mild Steel Alloy Steel Prehardened Steel Stainless Steel Cast Iron Copper Alloy Aluminium Alloy | Titanium Alloy | Heat Resistant Alloy
Carbon Steel Tool Steel Hardened Steel
~ 40HRC | ~ 45HRC |~ 55HRC| = 200HB ~ 350HB
AEVMSS | BRZ | o o o o (¢ O O C
! EARBEGIIHHSEEREA
Key Point Right angle type for milling straight corners
R thﬁlggT SSF%?
ight Angle e uare e == — k
AE-\?MSS,\QIMSY(’?RA) AE-qVMSSi,\’;MS E%méﬁgﬂ’gﬁmﬁjtﬁé,
EERERR!

TR RER

Straight corners with no uncut residue

Choose the right angle type for milling
straight corners!

EMMINENGE,

A EESLE!

Choose the square type for high processing

efficiency!

H¥i5iE5%Ep.5 See p.5 for details




P ] M (NN | SPEED
AE-VMSS K oosres
0~-0.02
Type3
=z
[a)
1 =
— & ¢ T
- | P it =]
APMX
LU
LF
< A
kIJ\i LongeckType Bfi:mm Unit:mm
RS HMEXT ES S K iz iz R PEfF
EDP No. DCXLU LF APMX DCON DN Type Stock
8556618 6 X 18 60 9 6 5.8 3 ]
8556630 6 X 30 70 9 6 5.8 B [
8556724 8 X 24 70 12 8 77 3 o
8556740 8 X 40 80 12 8 77 B o
8556830 10 X 30 80 15 10 9.7 3 o
8556850 10 X 50 100 15 10 9.7 3 o
8556936 12 X 36 90 18 12 1.7 3 [
8556960 12 X 60 110 18 12 177 3 [
- FRIRBIAIESE p.12, - See p.12 for explanation of icons. @ =iREEEFm @=Standard stock item
ﬂﬂlﬁﬂiﬂlﬁﬁ Applicable Work Materials
—RIERAN| A=W TSN
%ﬁ%ﬁlﬂ A2 TEN FEKEN IEH HHEk wEE 1) KET | MG
Mild Steel Alloy Steel Prehardened Steel Stainless Steel CastIron Copper Alloy Aluminium Alloy | Titanium Alloy  |Heat Resistant Alloy
Carbon Steel Tool Steel Hardened Steel
~ 40HRC |~ 45HRC |~ 55HRC| = 200HB ~ 350HB

AE-VMSS

O O

©)

©)

Stub - Short



E}ﬁéﬁﬁ;}ﬁ%ﬂ %Ey]i‘l Anti-Vibration Short Carbide End Mill

BHRE(-RA)iES%p.16,

See p.16 for Right Angle Type (-RA).

AE-VMS LA ..

|
CARBIDE DUARISE

SPEED
K ANN FEED

AT 37-40° pog
esBe 000
Typel
15°
R g 4 SSS T 13
=2 AP
LH IF !
Type2
1\ =
SESE N g N 1
APMX ‘
LF ‘
Y 20N |
:F*gé Square Type gf7:mm  Unit:mm
BRe ‘ oMz 2K DK LH w2 R BE
EDP No. DC LF APMX DCON Type Stock
8555830 3 60 8 15.9 6 1 [ ]
8555840 4 60 1 17.1 6 1 o
8555850 5 60 13 17.2 6 1 o
8555860 6 60 13 — 6 2 ([ J
8555880 8 70 19 - 8 2 o
8555900 10 80 22 — 10 2 (]
8555920 12 20 26 — 12 2 [ ]
8555960 16 100 32 — 16 2 o
8556000 20 110 40 — 20 2 o
8556010 25 120 50 — 25 2 (]
- WRRIRBRIESE p.12, - See p.12 for explanation of icons. @ = REEFR @=Standard stock item
SF%@ Square Type Gtag Bfi:mm Unit:mm
e ‘ oMz 2K K LH 1w 2 =52
EDP No. DC ' APMX DCON Type Stock
8464030 3-G 60 8 15.9 6 1 o
8464040 4-G 60 11 171 6 1 o
8464050 5-G 60 13 17.2 6 1 o
8464060 6-G 60 13 — 6 2 o
8464080 8-G 70 19 - 8 2 o
8464100 10-G 80 22 — 10 2 [ )
8464120 12-G 20 26 — 12 2 [
- FRRRBRIES % p.12, - See p.12 for explanation of icons. @ =iREEFR @=Standard stock item

AE-VMS Gta XFRL CFP |
%{%{&MEIEO Proposal for reducing carbon

footprint of products

Low-carbon products made with consideration for the environment.

DHI’fZﬂWFE% Applicable Work Materials

—RIEAN | G TSN
BREN BETER RN TN SR EE=E =) REE | MHREE
Mild Steel Alloy Steel Prehardened Steel Stainless Steel Cast Iron Copper Alloy Aluminium Alloy | Titanium Alloy | Heat Resistant Alloy
Carbon Steel Tool Steel Hardened Steel
~ 40HRC | ~ 45HRC | ~ 55HRC = 200HB ~ 350HB
N B P . .
AE-VMs FAE © o) o | O o ©
Square Type
AE-VMS Gtag © O © ) O @




— eSS
AE-VMS ERE .o ==oNSE"
0~-0.02
Typel
15
R g ﬁ%& SN I 1-8
APNIX n
LH =
LF z
wR
e
Type2 é{é
- ~ _ £
RESE N g B a———— 11 B

E% ﬂ Right Angle Type

B :mm  Unit:mm

Stub - Short

BRe ‘ oMz 2K K LH w2 R ==
EDP No. DC LF APMX DCON Type Stock
8555730 3-RA 60 8 15.9 6 1 (
8555740 4-RA 60 11 17.1 6 1 ([
8555750 5-RA 60 13 17.2 6 1 ([ ]
8555760 6-RA 60 13 = 6 2 (
- RRIRBRIE S E p.12, - See p.12 for explanation of icons. @ =iNEEFR @ =Standard stock item
7JHI1‘Z¥5|-5(9‘L\"Z§ Applicable Work Materials
—RRIGERR G2 TR
e éélﬁ%ﬂ RN N K WEE EI=) HeaE | WRESE
Mild Steel Alloy Steel Prehardened Steel Stainless Steel Castlron Copper Alloy Aluminium Alloy | Titanium Alloy | Heat Resistant Alloy
Carbon Steel Tool Steel Hardened Steel
~ 40HRC | ~ 45HRC | ~ 55HRC = 200HB ~ 350HB
AEVMs | BRE o o o o o e O
r =
! HREG%IAEHEEEER
Key Point Right angle type for milling straight corners
Righ%’%%ype S‘ﬂ‘za%%%e FETEENEANDE
AE-VMSS,VMS(-RA) AE-VMSS,VMS judheitds =
EERERLR!
Choose the right angle type for milling
straight corners!
EMMINENGE,
1 AP LA
Choose the square type for high processing
efficiency!

FTHEIERRER

Straight corners with no uncut residue

H#1EBES%p.5 See p.5 for details



E}ﬁéﬁﬁ;}ﬁ%ﬂ %Ey]i‘l Anti-Vibration Short Carbide End Mill

AE-VMS EAZE ra..

oS 2

g

+

CARBIDE

3 SPEED
v K AN FEED

|
DUARISE -+ 0.0

DC=12 0~-0.02

16=DC  0~-0.03

T

37-40° | p22

T
|
|
|
|
|
|
|
|
1
|
DCON

LF

DC
[ ]
/
|
\
|
\
i
\
|
|
DCBN

BEAMAE roos vpe |
BAfZ:mm  Unit:mm
BRe ‘ MR x B 2K T LH 1z R | EE
EDP No. DCXRE LF APMX DCON Type Stock
8556050 3 X RO.2 °
8556060 3 X RO.5 %0 8 19 ° 1 )
8556070 4 X RO.2 °
8556080 4 X RO.5 60 11 17.1 6 1 °
8556090 4 x R1 °
8556100 5 X R0.2 °
8556110 5 X RO.5 60 13 17.2 6 1 °
8556120 5 X Rl °
8556130 6 X R0.3 °
8556140 6 X RO.5 60 13 = 6 2 °
8556150 6 X R1 °
8556160 8 X RO0.3 °
8556170 8 X RO.5 °
8556180 8 X R1 70 19 - 8 2 °
8556190 8 X R1.5 °
8556200 8 X R2 °
8556210 10 X R0.3 °
8556220 10 X RO.5 °
8556230 10 X R1 o
8556240 10 X R1.5 8 2 - 10 ? °
8556250 10 X R2 °
8556260 10 X R3 °
8556270 12 X RO.5 °
8556280 12 X R1 °
8556290 12 X R1.5 90 26 - 12 2 °
8556300 12 X R2 °
8556310 12 X R3 °

- FRIRIRBBIE S E p.12,

- See p.12 for explanation of icons.

@ =it EEETFR @=Standard stock item

| NEXT b



Stub - Short

Ef:mm Unit:mm

e mre [ K » we | R | EE
DCXRE LF APMX DCON Type Stock
8557300 16 X RO.5 °
8557301 16 X R1
8557302 16 X R2 °
8557303 16 X R2.5 100 32 B 0 2 °
8557304 16 X R3 °
8557305 16 X R4 °
8557310 20 X RO.5 °
8557311 20 X R1 °
8557312 20 X R2 °
8557313 20 X R2.5 110 40 - 20 2 °
8557314 20 X R3 °
8557315 20 X R4 °
8557316 20 X RS °
8557321 25 X RI °
8557322 25 X R2 °
8557324 25 X R3 120 50 - 25 2 °
8557325 25 X R4 °
8557326 25 X RS °

@ =inEEFR @=Standard stock item

}JuIM*ﬂ-XﬂF_‘ii Applicable Work Materials

—ROEER  AeN FVEH R o R R
=N S€TEN EEKEN G5 FEER AEE Be 8= fiAa<E
Mild Steel Alloy Steel Prehardened Steel Stainless Steel Cast Iron Copper Alloy Aluminium Alloy | Titanium Alloy | Heat Resistant Alloy
Carbon Steel Tool Steel Hardened Steel
~ 40HRC | ~ 45HRC | ~ 55HRC = 200HB ~ 350HB
) W%’_ﬂ O [® @) ) O) @) @)
AE-VMS Radius Type (@) © (©) O D (©) (@)




A E'VM SS tJJ ﬁu %14:%;&% Cutting Condition

:IZ%;_—:FIE / E%ﬁx Square Type / Right Angle Type™

HEAEIEE A TR R AR ERN70% (FASE(E.

* For right angle type, please use 70% of the speed and feed shown in the table below as reference.

FEEE siot milling

—fnE TREN - . D IE_ Al « SRRV N <
*t 155400 S55C - FC250 MY/ REY (o) PX5 - NAK8O SUS304 - SUS420 :
Work Material (~750N/mm?) (~30HRO) (30 ~45HRC) (=200HB) SUS630 Ti-6Al-4V Inconel 718

IHIERE
C:rﬁr}g:z;:;e)d 100(80-120) 90(70-110) 80(60-100) 70(50-80) 70(60-80) 60(50-70) 25(20-30)
MR | IR HRRE BHAIERE St RGOl R (HAERE BESEREEO Il GRS ST
Mill Dia. Speed Feed Feed Speed Feed Speed Feed Speed Feed Speed Feed Speed Feed
(mm) (min")  (mm/min) (mm/min) [INGTHSENGOLYIDE  (min') | (mm/min) [IGITPEERGWOE  (min) | (mm/min) IR Vi)
1 28,700 570 25,500 460 22,300 360 19,100 340 25,620 320 22,280 300 9,550 120
1.5 19,100 610 17,000 480 14,900 420 12,700 360 16,980 360 14,850 340 6,370 130
2 14,300 630 12,700 510 11,100 440 9,600 380 12,810 360 11,140 350 4,770 140
2.5 11,500 780 10,200 570 8,900 460 7,600 430 10,190 410 8,910 390 3,820 150
3 10,600 930 9,600 690 8,500 510 7,400 470 8,540 430 7,430 410 3,180 160
4 8,000 960 7,200 720 6,400 510 5,600 490 6,410 460 5,570 440 2,390 170
5 6,400 1,020 5,700 800 5,100 610 4,500 560 5,120 490 4,460 470 1,910 180
6 5,300 1,060 4,800 900 4,200 670 3,700 370 4,270 480 3,710 460 1,590 180
8 4,000 910 3,600 720 3,200 640 2,800 370 2,750 450 2,390 430 1,190 200
10 3,200 840 2,900 700 2,500 550 2,200 350 2,200 420 1,910 400 950 180
12 2,700 810 2,400 670 2,100 550 1,900 330 1,830 420 1,590 400 800 180
ISR ap DE ;6 oéspD ap
Depth of Cut 1D 6<DC| 1D 0.25D
MIEE side milling

T IRIGIER - B - ik

Mild Steel - Carbon Steel - Cast Iron

55400 S55C - FC250 S
(~750N/mm?)

Work Material

a2 G2 TEN

Alloy Steel - Tool Steel

CM - SKS - SKD
(~30HRC)

FRBEEN - 2EK N

Prehardened Steel - Hardened Steel

PX5 - NAK80

(30 ~45HRC)

Stainless Steel

SUS304 - SUS420
(=200HB)

AT

Precipitation Stainless Steel

SUS630

=k
Titanium Alloy

Ti-6Al-4V

RESE

Ni-Based Alloy
Inconel 718

IHERE
c(ur:y}?;;:;e)d 130(100-150) 120(100-150) 100(80-120) 80(60-100) 80(70-90) 70(60-80) 30(25-40)
GME | R HEEE BHAIRE WRSERGET el SRR | HHGIEE Bt S el fRE SR ST E
Mill Dia. Speed Feed Feed Speed Feed Speed Feed Speed Feed Speed Feed Speed Feed
(mm) (min")  (mm/min) (OO (min')  (mm/min) ENGQGPEEEGOLYOIDE  (min!) | (mm/min) EEGQLHEEREGWDE  (min!) | (mm/min)
1 38,200 840 28,700 690 25,500 510 22,300 450 29,280 370 25,460 350 12,730 160
1.5 25,500 920 21,200 760 17,000 540 14,900 460 19,520 410 16,980 400 8,490 180
2 19,900 1,430 17,500 840 14,300 630 11,100 470 14,640 440 12,730 420 6,370 190
25 15,900 1,590 14,000 900 11,500 690 8,900 480 11,710 480 10,190 460 5,090 210
3 13,800 1,660 12,700 1,070 10,600 760 8,000 480 9,760 510 8,490 480 4,240 220
4 10,400 1,830 9,600 1,150 8,000 800 6,000 530 7,320 550 6,370 530 3,180 240
5 8,300 1,990 7,600 1,220 6,400 900 4,800 560 5,860 560 5,090 540 2,550 250
6 6,900 2,070 6,400 1,540 5,300 1,060 4,200 640 4,880 580 4,240 550 2,120 250
8 5,200 1,770 4,800 1,540 4,000 1,040 3,200 610 3,200 450 2,790 430 1,590 230
10 4,100 1,640 3,800 1,370 3,200 900 2,500 580 2,560 430 2,230 410 1,270 220
12 3,500 1,400 3,200 1,280 2,700 760 2,100 530 2,140 420 1,860 400 1,060 210
YIHIRE ap ae
Depth of Cut 1.5D 0.2D

1. EREESHENIERMEEL THSEE.

2. BEAENIE, SHEEAR. T3,

3. R E BRI EEHIEENTRETE . BRETARIRED,
HMAININES (EBIBER I TR, BHaRERIER,

A EERENINTAR, REEDHTIEH.

5 FRMIERT, AT RNERDBEE, BERASLHGAREDRE.

6. INITAEER. ITHENAREN. ke, RES S, HEFEAKEEIHE

hi:FilS

7. XINTEERERNER T, SES AR, #HERERTEIRE.

8. BHRKIBERT, BEEERIESMEZUIEIZMRARESEE]I A

BEENHLERE (5% p.20).

1. The above milling condition is a guideline for the overhang length is 3X D.
2.Use arigid and precise machine and holder.
3.The rotational speed is calculated by the median of the recommended cutting
speed. Adjustment may be necessary depending on the rigidity of the workpiece
fixture and machine.
4. Please use a suitable fluid with high smoke retardant properties.

5. During dry (no fluid) milling, please use air blow to remove disposable chips from
the milling area and to eliminate chip packing.

6. Please use water-soluble coolant when machining stainless steel, precipitation

stainless steel, titanium alloy, Ni-based alloy.

7.Reduce speed and feed as well as depth of cut when high precision is required.
8. Adjust the speed and feed accordingly when the overhang length is longer than

8

specified (refer to p.20).



K%ﬁﬂ Long Neck Type

{MIE% side milling

—] e TREN PAS pras IE il « SRRV <
BE*I: Mi%i%h@?@onﬁgi%@asﬁfﬁ D%fym Steeﬁl'l%vl Steel im Preh}a{d\ﬁfsmteel ~I:a_rdﬁfcllmsteel Stjr:liﬁilgel T)}i Eﬂmfgiﬁﬁﬂjjﬁigl ﬂfﬁﬁ%oy zﬁ%eﬁ%
SEINVERCEIGRI@L SCM - SKS - SKD PX5 - NAK80 SUS304 - SUS420 SUS630 Ti-6Al-4V Inconel 718

Work Material =5 750N/mm?) (~30HRQ) (30 ~45HRC) (=200HB)

Stub - Short

I s
(ErEEE  105(80-120) 95(70-110) 70(50-90) 60(40-80) 60(50-70) 50(40-60) 30(20-35) Sa
(m/min) 1
w R
SMZ | BER  BHERIEE Leorde] Ol HAEE | ias BT st (i S
Mill Dia. Speed Feed Feed Speed Feed Speed Feed Speed Feed Speed Feed Speed Feed v
(mm) (min")  (mm/min) (mm/min) [IRETRENGCOY IO  (min') | (mm/min) [INGIGPEERGWAWDE  (min) | (mm/min) TR V0] g Lré
6 5520 | 1,660 5,120 1,230 3,710 740 2,940 450 3,420 410 2,970 390 1,480 180 E Ry
8 4,160 | 1,420 3,840 1,230 2,800 730 2,240 430 2,240 320 1,950 300 1,110 160 <
10 3,280 | 1,310 3,040 1,100 2,240 630 1,750 410 1,790 300 1,560 290 890 150
12 2,800 | 1,120 2,560 1,020 1,890 530 1,470 370 1,500 290 1,300 280 740 150
IR o de
Depth of Cut 1.5D 0.2D

1. Use a rigid and precise machine and holder.

2.The rotational speed is calculated by the median of the recommended cutting
speed. Adjustment may be necessary depending on the rigidity of the workpiece
fixture and machine.

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

4. During dry (no fluid) milling, please use air blow to remove disposable chips from
the milling area and to eliminate chip packing.

5.Please use water-soluble coolant when machining stainless steel, precipitation
stainless steel, titanium alloy, Ni-based alloy.

6. Reduce speed and feed as well as depth of cut when high precision is required.

1. EEASRI, SREEITN. M.

2. R R RS EEHIEENPRMET L. SRIE RS,
MURAIRIME S (E BB TR, HHAIEEAREE.

3. EfEAEMN IR, RIREDRITIELE.

4 FHIMIHERT, ATREMTBEE, BEASSHIBRERB.

5. DD;EF%%W\ WHECAREN. e RESSE, EFERANKEMEHE
hi:EilS

6. WINTHEEEERNIBRT, BELSTEEE, HEEERIFIRE.

*EE%@EQ{%E@]U]E’U%#F%E?%{E (DC = ¢6) Cutting Condition Guide for Changes in Overhang Length

— i PPN .
L o T | Al % « 3% X%X &
;{Jgi i Sﬁg%ﬁ@n ;E?%%t o nl%:ggsteeﬁmol SteEe-IﬁX] Pr?hir\de%d 'Smtee\ -Igﬁdenedgeel Stjr:liﬁssléel T,}i Eg%i?ﬁﬁ%ﬁi@ ﬂiﬁﬁ%oy Eﬁ%ﬁ%
‘ . . SCM - SKS - SKD GRG0 SUS304 - SUS420 :
Work Material 554(03 7 Eg’\sl/cm rf\zc)zso (~30HRC) (30 ~45HRC) (=200HB) SUS630 Ti-6Al-4V Inconel 718
Smg | R | HEEE FHAIRE (oE b LR | AR [t T ricoedid PR HHAERE
i Speed Feed Feed Speed Feed Feed Speed Feed Feed Speed Feed
L/D (min™)  (mm/min) (WY (min) | (mm/min) (mm/min) G RR (W) (WY (min) | (mm/min)
sk 4 80% 70% 70% 60% 60% 50% 50%
Slot Milling 5 70% 60% 60% 50% 50% 50% 50%
s 4 90% 90% 80% 70% 70% 60% 60%
Side Milling 5 80% 80% 70% 70% 70% 60% 60%




AE-VMS « AE-VMS Gtag IBIZREFEER cunscondion

:IZ%;_—:FIE / E%ﬁx Square Type / Right Angle Type™

HEARIEER TR EETHEEENT0% EASEE,
* For right angle type, please use 70% of the speed and feed shown in the table below as reference.
FEHL siot Milling

EN

—fnE TREN - . D IE_ Al « SRRV N
;Jg% Milﬂdﬁi’gehgﬁ?on%fﬁ%asﬁzﬁ ﬁ%fym Stee::-I'I%I Steel iﬂ Prehfaﬁesf lsmteel-?a_vﬁfldjsmel Stainless Steel T)}i Egigifﬁrﬁfﬁig Tiiﬁﬁ%oy f‘iagseﬁ%
T 155400 S55C - FC250 @R S (o} PX5 - NAK80 SUS304 - SUS420 <
Work Material (~750N/mm?) (~30HRO) (30 ~45HRC) (=200HB) SUS630 Ti-6Al-4V Inconel 718

B
e 100(30-120)

(m/min)

HME | BRE pHEERE el BRER  BHOEE WEorabuoide]  A0E HAIEE EEorlbuioedey  HE HeEE

Mill Dia. Speed Feed Feed Speed Feed Speed Feed Speed Feed Speed Feed Speed Feed

90(70-110) 80(60-100) 70(50-80)

70(60-80) 60(50-70) 25(20-30)

(mm) (min")  (mm/min) (mm/min) [INGTHSENGOLYIDE  (min') | (mm/min) [IGITPEERGWOE  (min) | (mm/min) IR Vi)
3 10,600 930 9,600 690 8,500 510 7,400 470 8,540 430 7,430 410 3,180 160
4 8,000 960 7,200 720 6,400 510 5,600 490 6,410 460 5,570 440 2,390 170
5 6,400 1,020 5,700 800 5,100 610 4,500 560 5,120 490 4,460 470 1,910 180
6 5,300 1,060 4,800 900 4,200 670 3,700 370 4,270 480 3,710 460 1,590 180
8 4,000 910 3,600 720 3,200 640 2,800 370 2,750 450 2,390 430 1,190 200
10 3,200 840 2,900 700 2,500 550 2,200 350 2,200 420 1,910 400 950 180
12 2,700 810 2,400 670 2,100 550 1,900 330 1,830 420 1,590 400 800 180
16 2,000 600 1,800 500 1,600 420 1,200 310 1,140 260 990 250 500 110
20 1,600 480 1,400 390 1,300 340 900 250 920 270 800 260 400 120
25 1,300 390 1,100 310 1,000 260 600 170 730 250 640 240 250 920
—_— DC a _—
MRS ?75 Bcssl 050 02%
— 6<DC 1D _
MIE% side milling

T RIGERH - B ik e o] FRAEG - HEKEN G5 T e N gHad e

T Mild Steel - Carbon Steel - Cast Iron Alloy Steel - Tool Steel Prehardened Steel - Hardened Steel Stainless Steel Precipitation Stainless Steal Titanium Alloy Ni-Based Alloy

R @ E@LW]  SCM - SKS - SKD PX5 - NAK80 SUS304 - SUS420 <
Work Material (~750N/mm?2) (~30HRC) (30 ~45HRC) (=200HB) SUS630 Ti-6Al-4V Inconel 718

IRIEREE
C(utw}g S;}ee)d 130(100-150) 120(100-150) 100(80-120) 80(60-100) 80(70-90) 70(60-80) 30(25-40)
m/min

GME | BRE HEERE BHAIRE Wt ST FRIE | IR [ oh T poordicd Rl HRERE
Mill Dia. Speed Feed Feed Speed Feed Feed Speed Feed Feed Speed Feed
(mm) (min™")  (mm/min) (QOLWION | (min') | (mm/min) (QOWION | (min') | (mm/min) (mm/min) [T RN G VnTh)]

3 13,800 | 1,660 12,700 | 1,070 10,600 760 8,000 480 9,760 510 8,490 480 4,240 220
4 10,400 | 1,830 9,600 | 1,150 8,000 800 6,000 530 7,320 550 6,370 530 3,180 240
5 8,300 | 1,990 7,600 | 1,220 6,400 900 4,800 560 5,860 560 5,090 540 2,550 250
6 6,900 2,070 6,400 | 1,540 5,300 | 1,060 4,200 640 4,880 580 4,240 550 2,120 250
8 5,200 | 1,770 4,800 | 1,540 4,000 | 1,040 3,200 610 3,200 450 2,790 430 1,590 230
10 4,100 | 1,640 3,800 | 1,370 3,200 900 2,500 580 2,560 430 2,230 410 1,270 220
12 3,500 | 1,400 3,200 | 1,280 2,700 760 2,100 530 2,140 420 1,860 400 1,060 210
16 2,600 1,250 2,400 | 1,060 2,000 640 1,400 450 1,370 410 1,190 400 700 210
20 2,700 | 1,010 1,900 840 1,600 510 1,100 370 1,100 390 950 380 560 200
25 1,700 820 1,500 660 1,300 420 900 310 880 510 760 490 320 190
PIMIRE ap ae
Depth of Cut 1.5D 0.2D
1. EREEESMENIERISBER TS EME. 1. The above milling condition is a guideline for the overhang length is 3X D.
2. 5ERERIY, SEEM. 7R, 2. Use arigid and precise machine and holder.
3. R BT EEREREN P RETTE LN, BRETAREES, 3.The rotational speed is calculated by the median of the recommended cutting
HUARRIRIME S ERER TR, HaEERIEEE, speed. Adjustment may be necessary depending on the rigidity of the workpiece
4 BERGERINTAR, RIEEDRITIERF, fixture and machine.
5. FHINITHERT, ATRERIIBEE, BERSILARBREDRE. 4. Please use a suitable fluid with high smoke retardant properties.
6. AN, ITHBUAREN, Kee. BESSE, HEEEREETE 5. During dry (no fluid) milling, please use air blow to remove disposable chips from
bl the milling area and to eliminate chip packing.
7. WINTREEERNERT, BESNERE, HEERERIIEIRE., 6. Please use water-soluble coolant when machining stainless steel, precipitation
8. BERKMNBERT, BEEMRESMHETHAIBISMHRESERE] KR stainless steel, titanium alloy, Ni-based alloy.
RN HHEITEE, (5% p.22), 7.Reduce speed and feed as well as depth of cut when high precision is required.
8. Adjust the speed and feed accordingly when the overhang length is longer than
specified (refer to p.22).

8



A E'VM S t}.] ‘E’u %14:%;&% Cutting Condition

@gm% ﬁg Radius Type
FEHE siotMilling

—RIHERN - BERH - otk

Mild Steel - Carbon Steel - Cast Iron

55400 - S55C - FC250
(~750N/mm?)

T

Work Material

B2 - GETEN

Alloy Steel - Tool Steel

SCM - SKS - SKD
(~30HRO)

TRRELN - ZEK N
Prehardened Steel - Hardened Steel
PX5 - NAK80
(30 ~45HRC)

B

Stainless Steel

SUS304 - SUS420
(=200HB)

AT AR

Precipitation Stainless Steel

SUS630

N=}
Titanium Alloy

Ti-6Al-4V

HEOS

Ni-Based Alloy
Inconel 718

TIHIEE
C(L;:;?;T;e)d 100(80-120) 90(70-110) 80(60-100) 70(50-80) 70(60-80) 60(50-70) 25(20-30)
MR ERR HEEERE BHAIRE WSt T eIl fR | HHEAIRE BRI  GRIR | HHEGIRE S E
Mill Dia. Speed Feed Feed Speed Feed Speed Feed Speed Feed Speed Feed Speed Feed
(mm) (min”)  (mm/min) (mm/min) [IRETRENGGY N  (min') | (mm/min) [ENGQIGPERGTWAWDE  (min) | (mm/min) G RNV
3 10,600 790 9,600 590 8,500 410 7,400 380 8,540 430 7,430 410 3,180 160
4 8,000 820 7,200 610 6,400 410 5,600 390 6,410 460 5,570 440 2,390 170
5 6,400 870 5,700 680 5,100 490 4,500 450 5,120 490 4,460 470 1,910 180
6 5,300 1,010 4,800 860 4,200 600 3,700 330 4,270 480 3,710 460 1,590 180
8 4,000 870 3,600 680 3,200 580 2,800 330 2,750 450 2,390 430 1,190 200
10 3,200 800 2,900 660 2,500 500 2,200 320 2,200 420 1,910 400 950 180
12 2,700 770 2,400 640 2,100 490 1,900 300 1,830 420 1,590 400 800 180
16 2,000 570 1,800 480 1,600 370 1,200 290 1,140 260 990 250 500 110
20 1,600 460 1,400 370 1,300 300 900 230 920 270 800 260 400 120
25 1,300 370 1,100 290 1,000 230 600 150 730 250 640 240 250 90
e DC a
— 6<DC 1D .
MIE% side milling
B o sic o [ECHRERRRRY i o ERECREEER] o ARG oo 7ie
E?%”gjs%{% 120(100-150) 80(60-100) 80(70-90) 70(60-80) 30(25-40)
m/min,
SME | R HEEE BHAIRE ot BBl RR | IR oS BHAIRE o2 T
Mill Dia. Speed Feed Feed Speed Feed Feed Speed Feed Feed Speed Feed
(min™)  (mm/min) (QOWON  (min) | (mm/min) (QUWYION  (min) | (mm/min) (QUWYON (min') | (mm/min)
3 13,800 1,410 12,700 910 10,600 610 8,000 380 9,760 510 8,490 480 4,240 220
4 10,400 1,560 9,600 980 8,000 640 6,000 480 7,320 550 6,370 530 3,180 240
5 8,300 1,690 7,600 | 1,030 6,400 720 4,800 450 5,860 560 5,090 540 2,550 250
6 6,900 1,970 6,400 | 1,460 5,300 950 4,200 570 4,880 580 4,240 550 2,120 250
8 5,200 1,680 4,800 | 1,460 4,000 940 3,200 550 3,200 450 2,790 430 1,590 230
10 4,100 1,560 3,800 | 1,300 3,200 810 2,500 520 2,560 430 2,230 410 1,270 220
12 3,500 1,330 3,200 | 1,220 2,700 680 2,100 480 2,140 420 1,860 400 1,060 210
16 2,600 1,200 2,400 | 1,010 2,000 560 1,400 420 1,370 410 1,190 400 700 210
20 2,100 970 1,900 800 1,600 450 1,100 350 1,100 390 950 380 560 200
25 1,700 780 1,500 630 1,300 360 900 280 880 510 760 490 320 190
PIMERE ap ae
Depth of Cut 1.5D 0.2D

EALREERIESE p.21,

See p.21 for p

recaution for use.

*E;E%{EFEQ{%EQ'QJ\E’U%#F'IEE%%{E (DC = ¢6) Cutting Condition Guide for Changes in Overhang Length
—ARAERN -

2 2o - A TER it e Gy g
;‘]gﬂ:éﬁ i Sﬁtg%flb?n ;tf?icit - nl%:gﬂsteeﬁmol SteEelﬂz] Pre}hir\dﬁe%dﬁ?ee\ -Gﬁdeneﬂeel Stjr:lge%,:%slgel T,}i %ﬁ%ﬁ?ﬁﬁiﬁi@ ﬂzﬁﬁ%oy Eﬁ%ﬁ%
0 : . SCM - SKS - SKD GRG0 SUS304 - SUS420 :
Work Material 554(03 7 gosslcm rf\zc)zso (~30HRC) (30 ~45HRC) (=200HB) SUS630 Ti-6Al-4V Inconel 718
IR HREE roeded R BHARE riroeded PR HHAERE ricoedid PR HHAERE
Speed Feed Feed Speed Feed Feed Speed Feed Feed Speed Feed
(min™)  (mm/min) (WY (min) | (mm/min) (mm/min) IGTTS IO (mm/min) [INGTIS G0
sk 4 80% 70% 70% 60% 60% 50% 50%
Slot Milling 5 70% 60% 60% 50% 50% 50% 50%
sk 4 90% 90% 80% 70% 70% 60% 60%
Side Milling 5 80% 80% 70% 70% 70% 60% 60%
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AE-VMSX 7Rt

With reinforced cutting edge

=IRERTIRIVFRILADGIEET]), SLHBMEMKS®

High-strength cutting edge specification suppresses chipping, leading to greater efficiency and extended tool life

BRI E MR E

Microrelief and cutting edge honing

TR FNIPHIIREN

Strengthening of the cutting edge and suppress chattering

BB R

Web taper

REIENIMT

Improves tool rigidity

sSEH S MY BE TR

High chipping resistance

bT#4¥E - HPM38(52HRC)

Work Material

LAE=E 010

AE-VMSX ¢ 10 (&5 - 558
Conventional

(Equal spacing of teeth and equal-lead geometry)

PIHERE . . . .
Cutting Speed 90m/min (2,900min") 70m/min (2,200min™")

AR 680mm/min (0.059mm/t) 410mm/min (0.047mm/t) 15mm

SMATIRIRAGIRRS 5
Wear comparison of the mm
peripheral cutting edge
-tl] ﬁJ vs
Depth ofCut

Durability

DUROR EY%E DUROREY Coating

BRI - SRR
HSIET), STHLKER

Super heat-resistant and high-toughness coating suppresses chipping and achieves long tool life.

EBESICHEMREMBHMAPNKBRNESS, MR ?Wjﬂ%ﬁ
= — S 4o s uper Heat Resistant Layer
MR R R, RIFL RO, ”
BEESEEM IS EEE7), SMTRIKEGNX. BRI R R
ra-Fine Periodic Nano-Layered Structure|
Super heat resistant layer and ultra-fine periodic nano-layered
structure provide superior toughness while maintaining high heat ~ ME&RERKE
resistance and abrasion resistance. Adhesion Strength Reinforcing Layer
Also suppresses chipping even in high hardness milling and g ——————
achieves long tool life. Base Metal . .
REMIE

Coating Structure

SHFHR =
N NI B (o &S | REHEREE oy | MHAEN
Cofﬁr’;@' RIS BREE(GPa) | RRE(°C) MRME | suace |, MAEIRIE | IR it
g Color Coating Structure Hardness Oxidation Heat Resistance Strength Roughness Wear Resistance| RGN Toughness
Temperature
c [z Caitam SELETAE
Bﬁkﬁgy U\lra»Firje Periodic 41 1,300 * (@] (©] it (@) ©}
(i) O—~O—¥ (BfE)
Fair Best

8



- ong Resig,
C(\\Q‘) e,

B =
J\E E"J j:/'.E ﬁ: Enhanced chipping resistance

i
Microrelief

BETEI)RECAIEIEIN T 7RERE, IRSmERRE

Microrelief and cutting edge honing increase the strength of the cutting edge and improve chipping resistance

* TRFELAL IR
Cutting edge honing

Ea

Microrelief

T RFEALIER

1,
L
1
|
E Cutting edge honing
i
1
1
1
1
1

jﬂ] %IJ jﬁﬂ] Suppression of Vibration

AESIE.

R4 8

MERDNVXENBTENYE, ERBENT

Stable machining is achieved with chatter vibration suppression specifications and high tool rigidity

Unequal spacing of teeth and variable-lead geometry

MR AR E

Suppresses the occurrence of chatter vibrations.

RESF2 variable Leads

AZ4 &l Unequal Spacing Teeth

B2

B1#B2

- DEHEEIRL

Web taper

MR ERESHEZAIEEIRT,

ETENMERES

The web taper geometry, where the thickness of core
changes from the cutting edge to the shank, greatly

improves tool rigidity

&

|nE
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7.'”] I &}E Cutting Data

ental Cong,
N %,

%, SLIVIAREUIN TIRES

Promotion of sustainable machining environment

BEREETEDRIUA RN, BERARET, B AHETIAEERR.
DNERRKGHURAIRDERY, BT HHRR.

/

Strengthening the cutting edge with microrelief and cutting edge honing achieve stable wear progression without chipping even
during deep cuts. Longer tool life contributes to reducing waste and conserve resources.

ERIR

Tool AE-VMSX ¢10
Tt

Work Material NAK80(40HRC)
INI7sE Mg

Milling Method Side Milling

EJLJJE?% }:Sgpeed 100m/min (3,200min")
gﬁﬁg 900mm/min (0.07mm/t)
gﬁgﬁ%m ap=15mm de=2mm
L= esz il =iot

Coolant Air-blow
(EFEHA SZEUINT AL (BT40)
Machine Vertical Machining Center

AR ETEREERINL,
BREMTAIGEENMEITE, BERERE.
- Large cutting depth enables high-efficiency machining, which

in turn reduces machine operating time and lowers power
consumption.

KEGan

Long Tool Life Stable machining of hot die steel DH31-S

(mm) 0.08

Jul

0.06

0.04

0.02

Flank Wear XhSfHSER R o

. L 1 1 L 1 1
0 20 40 60 80 100 120 140
B B Milling Length (m)
= AE-VMSX

9“%_'7] Eg@;ﬁ’lﬁﬁ Wear comparison of the peripheral cutting edge

AE-VMSX 133m

RAth/AR)™=f 0.7m

Competitor

BMEERERENDH31-S, tEaestIiaEINT

FRATH

Tool AE-VMSX ¢10
INTazst

Work Material DH31-5 (48HRC)
NI7E gt

Milling Method Side Milling
PIRERE ; -
Cuni@;eed 60m/min (1,900min"")
BHORE 300mm/min (0.039mm/t)
’Eﬂﬁﬂ{?ﬁm dp=15mm de=2mm
HIRIHF AKEMEDEER
Coolant Water-soluble
(EFEHA SZEUINT AL (BT40)
Machine Vertical Machining Center

(mm) 0.05
0.04
0.03

0.02

Flank Wear Wélﬂﬁﬁﬁtﬁidm

0.01

0 2 4 6 8 10 12 14 16 18 20

ENEIHE B Milling Length (m)
m— AE-VMSX

9|‘J§_I?JE9§?E’U¢?§ Wear comparison of the peripheral cutting edge

AE-VMSX 19.6m
(Unequal spacing of teeth and variable-lead geometry)

PIEF=E 1.9m @55 =)

Conventional




el HE S S B RRSAENT

High Efficiency Highly efficient machining of tempered alloy steel with deep cuts

NI # %k SCM440 (40HRC)

Work Material

EFHUA - SZE0N TGy

Machine : Vertical Machining Center

FHhEEY : HSK-A63 =R 1 20,000min”

Main Spindle Maximum RPM
TR - BG8 TR PIRIER - SiST
Holder : Shrink Fit Coolant : Air-blow

EONTRGE 13556%)

Total machining time
13 minutes 6 seconds

S
*

|nE

x
0
=
o
w
<

7—a5
TSR

Scan for video

M i3 a TH
‘ CUt(triv?/ngig)EEd (mm/min) (mneﬂ ‘ Maillalinig[l'a?me
I i 3541%
® {'J;\IJE Sidfej\lJvliﬁ?ing 25 2.4 3 minutﬁejs 1M isF:ccnds
® @40 TiFL $E2FEANT (]EANT) R 1.5 12EH1Z R6 453267
Counterbore Helical Milling (Roughing) AE-VMSX 100 760 Helical Angle Helical Radius 4 minutes 26 seconds
40377 omT »12 (2,700m|n') (0.07mm/t) 517
@ C‘gunter}g‘ore ?}E:\Iarging 25 24 51 sect/nds
60T T 193247
@ C‘gunte:l-algrl; *}E:\ErEan 10 24 1 minufz 24 s*e/conds
® &2 3mm & AE-VMSX 80 510 R 3° 3 37%
Slot Width Slot Milling ®3 (8,500min™) (0.015mm/t) Ramping Angle 37 seconds
® 1855 8mm 1E AE-VMSX 80 640 10 8 108>
Slot Width Slot Milling 8 (3,200min™) (0.05mm/t) 10 seconds
@ Co.2f5lf EifaIT HY-HSCM-P 100 530 0.2 0.2 15557%)
Chamfering Chamfering 2X45° X6X5F (5,300min™) (0.02mm/t) : : 1 minute 57 seconds

= I EDERSASSHNT, thaiaEER

e o s e- Il Stable wear progression even when machining titanium alloys

TEFHIE AE-VMSX 06 (mm) 0.12

ool

NI : 0.1

Work Material Ti-6Al-4V

T e 5 008

Milling Method Side Milling g

TIHIRE ; . i

Cutting Speed 80m/min (4,250min") % 0.06

BHERE 550mm/min (0.032mm/t) g 004}

gggﬁgm dp=9mm de=0.3mm 00

P B E B

Coolant Water-soluble

BRI NI (BT40) T
Machine Ve?;ical Machining Center IS wiling Length (m)

— AE-VMSX = LUE=5R Ht 28/ m
Conventional Competitor @

8
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Eﬁéﬁﬁ}}ﬁgﬁﬂ wg&gﬁ{‘b ﬁy]ﬂ Anti-Vibration Short Carbide End Mill with Reinforced Cutting Edge

AE-VMSX FLA v

—
CARBIDE 1 poney

| s (48
FIT 3942 P28

0~-0.02
Typel
15°
SSE— g %5_ SIS A — -5
- APMX
LH
LF ‘
Type2
P i il - —
g RS =
ot = . a
APMX ‘
LF |
S[Z.S 1
:F*;::F: >quare Type BfZ:mm  Unit:mm
BRe ‘ oMz 2K DK LH w2 R BE
EDP No. DC LF APMX DCON Type Stock
8558030 3 60 8 15.9 6 1 [ ]
8558040 4 60 11 17.1 6 1 o
8558050 5 60 13 17.2 6 1 o
8558060 6 60 13 — 6 2 ([ J
8558080 8 70 19 - 8 2 o
8558100 10 80 22 = 10 2 ([ J
8558120 12 90 26 - 12 2 [ )
- IMREBAIES % p.12, - See p.12 for explanation of icons. @ =17 EEFm @=Standard stock item
7][]11‘2*45@@% Applicable Work Materials
—RIDEEN A= FEESNY HE
WEN | A2 TEN N FER | mEGw | @AS | B8S | %A | WHES
Mild Steel Alloy Steel Prehardened Steel Stainless Steel Cast Iron Copper Alloy | Aluminium Alloy | Titanium Alloy | Heat Resistant Alloy
Carbon Steel Tool Steel Hardened Steel Ductile Cast Iron
~ 40HRC |~ 45HRC | ~ 55HRC | ~ 60HRC = 200HB ~ 350HB
AEVMSX TAE o o o| o | o o o ©

Square Type

s




AE-VMSX IHIEHEIETR cnsconsion

N |
SF%;_—:FA Square Type
FEHE siotMilling

—fnme RN PAS . D IE it « SRR =
IERSZOERSEIGE@EIN  SCM - SKS - SKD PX5 - NAK80 SUS304 - SUS420 +
Work Material (~750N/mm?) (~30HRC) (30 ~45HRC) (=<200HB) SUS630 Ti-6Al-4V Inconel 718

IHIEE
Cutting Speed 100(80-120) 90(70-110) 80(60-100) 70(50-80) 70(60-80) 60(50-70) 25(20-30)
(m/min)
GME | R HEEERE BHAIRE S LR e BHEEE o E T R | FHGERREE Bt e
Mill Dia. Speed Feed Feed Speed Feed Speed Feed Speed Feed Speed Feed Speed Feed
(mm) (min™)  (mm/min) (QOWADN (min') | (mm/min) BEGISEREGWDE (min') | (mm/min) BEGIHREERGWTOE  (min') | (mm/min)
3 10,600 930 9,600 690 8,500 510 7,400 470 8,540 430 7,430 410 2,650 160
4 8,000 960 7,200 720 6,400 510 5,600 490 6,410 460 5,570 440 1,990 170
5 6,400 1,020 5,700 800 5,100 610 4,500 560 5,120 490 4,460 470 1,590 180
6 5,300 1,060 4,800 900 4,200 670 3,700 370 4,270 480 3,710 460 1,330 180
8 4,000 910 3,600 720 3,200 640 2,800 370 2,750 450 2,390 430 1,000 200
10 3,200 840 2,900 700 2,500 550 2,200 350 2,200 420 1,910 400 800 180
12 2,700 810 2,400 670 2,100 550 1,900 330 1,830 420 1,590 400 660 180
DC ap
MR ap DC=6 | 05D dp
Depth of Cut _—
epth of Cu 1D 6<DC D 0.25D
MIE% side milling
EE . B LAST il 3% iE S
RSB E@IE@LON SCM - SKS - SKD D CR\NCIO STAVAX - HPM38 [S{URR]0ZR3 VAT vio) +
WorkMaterial | =2(— 750N/mm?) (~30HRC) (30 ~45HRC) (~55HRC) (=200HB) 5US630 Ti-6Al-4V Inconel 718

E??;Jg%% 130(100-150) | 120(100-150) | 100(80-120) 70(60-80) 80(60-100) 80(70-90) 70(60-80) 30(20-40)
m/min
HME | R HHRRE sl R BHARE AR ot B EEn il BER | BHARE Mo E B ui i Rl (AR
Mill Dia. Speed Feed Feed Speed Feed Speed Feed Speed Feed Speed Feed Speed Feed Speed Feed
(mm) (min™)  (mm/min) (mm/min) INGITREGIYANDE  (min™) | (mm/min) IGITRERGHYAWDE (min™) | (mm/min) IRGIREGIWAIY (min™) | (mm/min)
3 13,800 | 1,660 | 12,700 | 1,070 | 10,600 760 | 7,430 480 8,000 480 9,760 510 8,490 480 3,180 220
4 10,400 | 1,830 9,600 | 1,150 8,000 800 | 5,570 530 6,000 530 7,320 550 6,370 530 2,390 240
5 8,300 | 1,990 7,600 | 1,220 6,400 900 | 4,460 540 4,800 560 5,860 560 5,090 540 1,910 250
6 6,900 | 2,070 6,400 | 1,540 5,300 | 1,060 | 3,720 550 4,200 640 4,880 580 4,240 550 1,590 250
8 5,200 | 1,770 4,800 | 1,540 4,000 | 1,040 | 2,790 430 3,200 610 3,200 450 2,790 430 1,190 230
10 4,100 | 1,640 3,800 | 1,370 3,200 900 | 2,230 410 2,500 580 2,560 430 2,230 410 960 220
12 3,500 | 1,400 3,200 | 1,280 2,700 760 | 1,860 400 2,100 530 2,140 420 1,860 400 800 210
SIBIRE ap Qe
Depth of Cut 1.5D 0.2D

1. The above milling condition is a guideline for the overhang length is 3X D.

2. Use arigid and precise machine and holder.

3.The rotational speed is calculated by the median of the recommended cutting speed.
Adjustment may be necessary depending on the rigidity of the workpiece fixture and
machine.

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

5.During dry (no fluid) milling, please use air blow to remove disposable chips from
the milling area and to eliminate chip packing.

6.Please use water-soluble coolant when machining stainless steel, precipitation
stainless steel, titanium alloy, Ni-based alloy.

7.Reduce speed and feed as well as depth of cut when high precision is required.

8.Adjust the speed and feed accordingly when the overhang length is longer than
specified.

1. EREEREENNEREEL THESEE.

2. EERERIYE, SHEERTM. TR,

3. R EITEEDREENPRETE L. SRIE TS,
MRAIRIE S ERERE TR, HEERERE,

A EERERINT R, RIEEDHITIEHH.

5. FHXITHERT, ATFEMRTBEE, BEERSLHGAREE.

6. Dé%?\i%ﬂ WHBUATER. R e, REAS, HEERKEETIH
.

7. NNITREEEERNERT, FEITEEE, HEEERIEIRE.

8. BHRKIERT, BEE[IRESMETNNIEISMMEESEE] KA
BREENHEERE.

*E?E%{EFEQ{*{CE@]*F}]%U%{CF@E%%{E (DC = ¢6) Cutting Condition Guide for Changes in Overhang Length

—ARISIERTN -

g A%l - & TR - FEKEN VAN TNEN & &
T ¥ . 52 - 2 TEMET I b} N75 (v £
Woratel 65400 S55C- FC250 > NSO SBIESFE AR SUS630 Ti-6AI-4V  [IINGSSAT

(~30HRC) (30 ~45HRC) (~55HRC)

(~750N/mm?)

Sy | KRR GHRE BeorWlieaile] R SHORE Eoriiiioni  HeR | ERE bl BRI o b

’ = Speed Feed Feed Speed Feed Feed Speed Feed Feed Speed Feed Speed Feed
(min™)  (mm/min) Qi (min™)  (mm/min) Qi (min™)  (mm/min) (mm/min) MGG (min') (mm/min)

g 4 80% 70% 70% - 60% 60% 50% 50%

Slot Milling 5 70% 60% 60% - 50% 50% 50% 50%

ek 4 90% 90% 80% 60% 70% 70% 60% 60%

Side Milling 5 80% 80% 70% 60% 70% 70% 60% 60%

Short



AE-VML

B AR B R B MR AR MY

Ultimate Side Milling Efficiency

%_ I)—Sm '& High Rigidity

ASEiRM, TIEEAOMFEINT

High-speed side milling is made possible by the large core design

MNDRERBOEZHMERIR, ETENERS, B
AN TEmfis

The web taper geometry, where the
thickness of core changes from the
cutting edge to the shank, greatly
improves tool rigidity, thereby
prevents the machining surface from

KIRFERR High Heli

A RE{EIIRIBRA, REMT

Reduces cutting force to enable stable milling

BE T HE IR, PHERE

Suppression of chattering by the microrelief geometry

H RIS 00 L

Excellent surface finish!

_'—

LB

fEATA ;
Tool AE-VML ¢12X38
NIz

Work Material NAK80(40HRC)
TIAEE . .
Cutting Speed 195m/min (5,175min")
Eﬁgﬁ 600mm/min (0.03mm/t)
ﬂﬁgﬁ%m dp=36mm de=0.3mm
SRR ST T AL
Machine Vertical Machining Center
SERE _ B

Surface Roughness Ra=0.09um Rz=0.55um

8

HA—HAWEWR

Watch itin action

ST



\e{\g\\ Effi Cigy), o

jﬂ] %IJ HEE’J Suppression of Vibration

RAFESE. FFLE. BETERIT, JLUSSIEE. BRHIINL.

The combination of variable lead, unequal spacing teeth and microrelief geometry contributes to stable and high
efficiency milling performance.

BERRY TESRE FEDE ]
Applicable Size Variable Leads Unequal Spacing Teeth Microrelief
B1 B2
012LLTF
Upto @12
B1#[32
916LL L

®16 and above

B1#[B2#B3

al=a3#a2#a4=ab5

BIEREE - AR T AR, EEERAMNERENT.

Chattering is greatly suppressed even during high-speed, high-depth milling, resulting in unrivaled high efficiency performance.

(m/min) 200 M AE-VML ¢10X40
180 W AR A
160 Competitor
fgﬂ 140 = %l%ﬁ? FEAB
2 ST Te
. 100 Competitor
5 80
£ 60
N ELTRE (@p) 40mm
40 Depth of Cut
20 InI#4%t S50C
Work Material
07 08 09 1 11 12
EFIYIRE ae Depthof Cut (mm)
. ¢ Surfac
qbew& EC%QQL
N
InTeE DUARI SE;%E DUARISE Coating
EEtE. WERY. SRWELH
MRS &S EEET LB
SESEEN

A

Provides excellent lubricity, superior

Multi-Layer Construction

friction-resistance and high oxidation temperature. 1 T fiERE

Multi-layer construction minimizes the thermal y . Adhesion Reinforcing Layer

cracks that often occurred while using water- ! €|

soluble oil. BERE SR
Carbide Material

INEREHT T R ERT LIRS ENEEF=ER Conventional

INTEREE.

Smoothing surface coating treatment made
an excellent quality of surface finishing.

Long



}JDI%H:E Cutting Data

BM{EEIHIRAEAD thaERa BN T

Stable performance even at 4D depth of cut

eIl T

Stable Performance

(MM) Q.14 [rrmrmrrrsr s s s s
IR AEVML 10X40 mm 0.14
INTAAE [0
Work Material ss0c
IS g [ 010 oo
Milling Method Side Milling E
e = 0.08
HIEERE ; in- i
Cutting Speed 130m/min (4,200min") ﬁ
ST = 0.06
HARE 1,200mm/min (0.07mm/t) 8
£ 0.04
e =
gﬁ#’z}%ut ap=40mm ae=0.5mm 0os b
HIHHF SR ’
Coolant Air-blow
[EFRH BN AL (HSK63) 0 7 31 63 8 97 111 125 141 169 185
Machine Horizontal Machining Center ST B Milling Length (m)
——AE-VML —— EHfttAF=RA Ht 28 mB
. Competitor Competitor
9”%]9] Eg%ﬁ’bkﬁ Wear comparison of the peripheral cutting edge
Efth/A\EF=ER A 185m Competitor | EftBZATIFZERB 97m  Competitor
P A > N N =1=1 M 4=
o =Ml SKFEDUARISEIRE, BPGEGEFR/KANMETIMIER, TIEERE BARERT
Long Tool Life DUARISE coating greatly reduces tool wear progression even with the use of water-soluble coolant.
(MIM) 0,14 [rormrrre s r s r e s sttt
ERIR AE-VML 10X 31 m
AT L0 e
Work Material SCM440(30HRC)
T gt BB 000 oo
Milling Method Side Milling % 008 |-+ommemeemee e AT
DElRE 180m/min (5,700min"") 7
Cutting Speed ’ E 006 | T
BHARE 1,400mm/min (0.06mm/t) 5
E 004 [ s
PIEIRE 2
Dept;l of Cut dp=25mm de=1mm Ry e
P B MELTEI 5
Coolant Water-soluble 1 1 1 1 1 1 1 1 1
(R sTEtINT ey (BT40) 0 8 17 34 50 67 101 134 151 168
Machine Vertical Machining Center HIMIHEEE Milling Length (m)
——AE-VML —— EHfttAF=RA Ht 28 mB
Competitor Competitor

9“%?] E’:’]E}ﬁ’lﬁﬁ Wear comparison of the peripheral cutting edge

AE-VML 168m EHth/NEF=ER A 134m  Competitor

Efth/NEF=8 B 134m  Competitor

hioad AL )

g L alid et




=y =yl MM ENEEISREEAD Al T i TR RN T

IRt ll{el High precision milling with less fallout even at a cutting depth of 4xD

5 HAIMER R EIHINERIMIR DREDREEE, LNERBENNT.

Combination with high rigidity HAIMER Power Shrink Chuck to achieve higher precision machining.

(mm) 30
#RTA AE-VML  ¢10X40 o :
ITAE SUS304 8 —— HAIMER ABJHIB I HETI
Work Material (HSK-A63.145.10.3)
MIAE Mg 26 Power shrink chuc\k by HAIMER
Milling Method Side Milling ANElmIEgE ]ISk
oo Milling chuck by competitor A
Y i in- #
Cutting Speed 126m/min (4,000min") :
N S 22
AR 960mm/min (0.06mm/t)
M 20
TIEIR
lﬂggﬁt}f%ut dp=40mm de=1mm %
s o~ A 18
IR IKE M E =
Coolant Water-soluble £ 16
SRR ENSUIN T iy (HSK63) g8
Machine Horizontal Machining Center £ 14
£

| 12
MELL
_ Point of measurement

/ 10

30mm

T T T
0 0005 0010 0015  0.020

1ETJE Deflection

0.025 (mm)

SAFE-AOCK®IHgExkse ESBENMT

Safe-Lock ™ for safer and more precise machining

HAIMER 2B BRI Safe-Lock ™ RET LA AR LI THTI BB HAVTHERS.
BAILIESIPHII TR - fira, REIDREE®.

HAIMER's proprietary Safe-Lock ™ is an advanced system that is effective in preventing tool pull-out.
It can suppress chattering and vibration during machining, and is effective for improving tool life.

»
S S S Y
Skl S
pecial groove: closed drive. d

SAFE-ADCK®
by HAIMER

SAFE-ADCK*Z HAIMER AFMEAEIR.
SAFE-ADCK- is a registered trademark of the Haimer GmbH.

FEBERELT 48

Scan for details

EREEE
O

AE-VM Rl Safe-Lock ™33 R, B EHERAHEAR,

Please contact OSG's sales staff regarding the Safe-Lock™ system for the AE-VM series.

&

Long



E}ﬁéﬁﬁ;}ﬁ%}] Kwi‘l Anti-Vibration Long Carbide End Mill

AE-VML

|
CARBIDE DUARISE

SPEED

stk N\ FEED

FIT | (40~48° |37y
DC=12 0~-0.02
16=DC 0~-0.03
= =
T IR :
— [a)
APMX
4- Flute J
SF%E! Square Type %
57]
L/D=3 5-Flute A :mm  Unit:mm
A SMEXTHE B &K e mE e
EDP No. DCXAPMX LF DCON ZEFP Stock
8556320 6 X 19 70 6 o
8556322 8 X 25 80 8 4 o
8556324 10 X 31 3 90 10 [ J
8556326 12 X 38 100 12 (
8556374 16 X 50 125 16 s [
8556376 20 X 62 135 20 ([
@ = RfEEFR @=Standard stock item
L/D=4 BAfZ:mm  Unit:mm
HES HMEXTIIE e 2K e DI Bt
EDP No. DCXAPMX LF DCON ZEFP Stock
8556328 6 X 24 70 6 [
8556330 8 X 32 90 8 4 ([
8556332 10 X 40 4 100 10 [ J
8556334 12 X 48 110 12 ([
8556378 16 X 64 140 16 s ([ ]
8556380 20 X 80 155 20 ([
- FRRIRBEIE S E p.12, - See p.12 for explanation of icons. @ =1R/fEFT7R @=Standard stock item
DﬂI*ZfﬂXﬂ'ﬂ% Applicable Work Materials
—RESEN| A%l FREEN
BEN | A2 TEM kiR AR | #% | @A | mA® | #Ae | Whas
Mild Steel Alloy Steel Prehardened Steel Stainless Steel Cast Iron Copper Alloy Aluminium Alloy | Titanium Alloy | Heat Resistant Alloy
Carbon Steel Tool Steel Hardened Steel
~ 40HRC | ~ 45HRC| ~ 55HRC = 200HB ~ 350HB
AE-VML @) O O @) @) @) O

N EEFATEMREETIEL (-N) SefRRI)BHEREM

The chipbreaker type (-N) is recommended for resolving large chip accumulation

K7DBSITIKESAINT, FIeEST~4ENBHERIRR,

Large chip accumulation can be problemahc for long hour milling with long flute length end mills.

BTN SHE

The chipbreaker breaks chips into small and manageable pieces

s

HIFIEBES%E p.35. See p.35 for details.




7 SPEED
CARBIDE nua_mse 4 ? ;‘4‘4 Rk
0~-0.02
RE
= 'S BN =
- TR S — 3
APMX J
E'—j‘mﬁﬁ Radius Type
L/D=3 Bf7:mm  Unit:mm
Gl ‘ HME XTI X BERIAR LD 2K 2 Bt
EDP No. DC X APMX X RE LF DCON Stock
8556336 6 X 19 X R0.3 o
8556337 6 X 19 X R0.5 70 6 o
8556338 6 X 19 X R1 o
8556339 8 X 25 X R0.3 o
8556340 8 X 25 X RO0.5 o
8556341 8 X 25 X R1 80 8 o
8556342 8 X 25 X R1.5 ()
8556343 8 X 25 X R2 o
8556344 10 X 31 X R0.3 o
8556345 10 X 31 X R0.5 3 o
8556346 10 X 31 X R1 90 10 o
8556347 10 X 31 X R1.5 o
8556348 10 X 31 X R2 o
8556349 10 X 31 X R3 o
8556350 12 X 38 X RO.5 o
8556351 12 X 38 X R1 o
8556352 12 X 38 X R1.5 100 12 o
8556353 12 X 38 X R2 o
8556354 12 X 38 X R3 [ J
@ =R fEEFR @=Standard stock item
L/D =4 f7:mm  Unit:mm
SMEX T X BRI L/D 2K A B
DC X APMX X RE LF DCON Stock
8556355 6 X 24 X R0.3 o
8556356 6 X 24 X RO.5 70 6 o
8556357 6 X 24 X R1 o
8556358 8 X 32 X R0.3 o
8556359 8 X 32 X RO0.5 o
8556360 8 X 32 X R1 920 8 o
8556361 8 X 32 X R1.5 o
8556362 8 X 32 X R2 (]
8556363 10 X 40 X R0.3 ([
8556364 10 X 40 X RO.5 4 o
8556365 10 X 40 X R1 o
100 10
8556366 10 X 40 X R1.5 o
8556367 10 X 40 X R2 o
8556368 10 X 40 X R3 o
8556369 12 X 48 X RO.5 o
8556370 12 X 48 X R1 o
8556371 12 X 48 X R1.5 110 12 o
8556372 12 X 48 X R2 o
8556373 12 X 48 X R3 o
- FRIRGBEIE S % p.12, - See p.12 for explanation of icons. @ =MEERMR @=Standard stock item

pocid )

Long



AE-VML #urmiEnzl (-N)

With chipbreaker

RAMBNREIOKMBER
it, BREEHIERT.

Minimizes chipping with unique R profiles
at the edge of the chipbreaker.

=AY EHER AR T R 7

Troubled by long and stringy chip accumulation?

KBGTERA AR SN 5t EL
RIBLMNI. BN TSR, TS
FEEYIBHERRAY )RR,

Large chip accumulation can be problematic for long-hour
and high chip removal side milling, trochoidal milling, and
pocket milling with long flute length end mills.

N rtE !

Breaks chips into small pieces!

HU R E SRS

Enables continuous machine operation

THHTBEDE (-N) TR NS EIRE. B, BSCEEBRRESE
RUE. MIRFESREAOINIERN, EFERTHEEDAE-VML)

The chipbreaker (-N) creates small chips that can be easily evacuated by air or cutting oil.
(For high-quality machined surfaces, we recommend the AE-VML square type without chipbreaker.)

=t DA ToHEtET)
With chipbreaker added No chipbreaker

FRIR AE-VML ¢ 10X 40-N BHARE ;

Tool (FSHABIETIEL With chipbreaker) Fees - 1,140mm/min (0.075mm/t)
INTAAR TIRIRE - -

Work Material NAK80(40HRC) Depﬂ’] Ofxcm ap=40mm de=0.5mm
INI75% REBLINT Il il S

Milling Method Trochoidal Milling Coolant Air-blow

TIRERE ; in- EFRHAR 73T (BT50)
Cutting Speed 120m/min (3,800min"") Machine Veftical Machining Center

8




E}ﬁ - | éﬁ;}ﬁ%ﬁﬂ t’twﬂ Anti-Vibration Long Carbide End Mill
=+ | LT NN | SPEED
A E -V M L E%E*gw With chipbreaker B ounmse AT 0~48 oy

DC=12 0~-002
C  0~-003

16 DI

]
;é
/
i
\
i
\
i
\
i
!

Soke
SF% %%}Eﬁﬂﬂ Square with chipbreaker
L/D=3 #f7:mm Unit:mm
BRs ‘ SMEX T LD 2K w2 T EEFF
EDP No. DCXAPMX LF DCON ZEFP Stock
8556321 6 X 19-N 70 6 )
8556323 8 X 25-N 80 8 )
8556325 10 X 31-N 90 10 N )
8556327 12 X 38-N ’ 100 12 )
8556375 16 X 50-N 125 16 ; )
8556377 20X 62-N 135 20 )
@ =1RHEEFR @=Standard stock item
L/D =4 Bf7:mm  Unit:mm
: SR
8556329 6 X 24-N 70 6 ° \Z-,ﬁ
8556331 8% 32-N 90 8 . [ ) g%
8556333 10 X 40-N . 100 10 [ ) '&‘@
8556335 12 X 48-N 110 12 )
8556379 16 X 64-N 140 16 s )
8556381 20 X 80-N 155 20 )
- FRRIRBRIE S E p.12, - See p.12 for explanation of icons. @ =1R/EFEFR @=Standard stock item

Long With chipbreaker



A E'VM L t).] ﬁ”%#FE)&% Cutting Condition

FREMIEE 703D (L /BN / Sty asiEm)

Standard Side Milling 3D (Applies to square / radius / chipbreaker type)

?é[ﬁ]‘t}]ﬁ!]f;’_'ﬁfﬁ de=0.05D Depth of Cut
T RS- BE R A e MR T - Ak BN T T N g%ad EEas

Mild Steel - Carbon Steel - Cast Iron Alloy Steel - Tool Steel Prehardened Steel - Hardened Steel Stainless Steel

] Precipitation Stainless Steel Titanium Alloy Ni-Based Alloy
vt 85400- s55C. G250 IRGUREIEEIGH  Pxs- Nakso  RESEIIVEEAE 55630 Tr6AI4Y inconel 718

IRhERE
el 160(140-180) 150(130-170) 140(120-160) 125(100-140) 115(90-130) 105(80-120) 85(70-90)
(m/min)

MR R HEERE rizar ey R HSIRE bRl BRR HSRE WS bneTe ] R HASIRE
Mill Dia. Speed Feed Feed Speed Feed Feed Speed Feed Feed Speed Feed
(mm) (min™)  (mm/min) (WY (min")  (mm/min) (AN  (min")  (mm/min) (WAN  (min")  (mm/min)

6 8,500 2,480 8,000 2,180 7,400 2,010 6,600 1,660 6,100 1,530 5,600 1,400 4,500 1,080
8 6,400 1,870 6,000 1,630 5,600 1,520 5,000 1,260 4,600 1,160 4,200 1,050 3,400 820
10 5,100 1,730 4,800 1,440 4,500 1,350 4,000 1,120 3,700 1,040 3,300 920 2,700 720
12 4,200 1,430 4,000 1,200 3,700 1,110 3,300 920 3,000 840 2,800 780 2,200 590
16 3,180 1,590 2,990 1,350 2,790 1,260 2,490 1,000 2,290 920 2,090 840 1,690 630
20 2,550 1,280 2,390 1,080 2,230 1,000 1,990 800 1,830 730 1,670 670 1,350 510

PIMIRE ap ae

Depth of Cut 3D 0.05D

1. iEERERYE, SRR, 1. 1. Use arigid and precise machine and holder.

2. R REEEETHRENPRETEEN. BRETEHNERSD, 2.The rotational speed is calculated by the median of the recommended cutting
HUARRIRIME S FERER TR, HEERERE, speed. Adjustment may be necessary depending on the rigidity of the workpiece

3. BERER IR, RIEEDTIELHER, fixture and machine.

4. FHINITERT, ATRERBEE, BEASLARBREDRE, 3. Please use a suitable fluid with high smoke retardant properties.

5. INITARBW. TEBLAARSEN. hee. BESS, HEEERNKAMETE 4. During dry (no fluid) milling, please use air blow to remove disposable chips from
THF, the milling area and to eliminate chip packing.

6. WINTHRESEKRNBER T, BEILTELE, HERERTDEIRE., 5. Please use water-soluble coolant when machining stainless steel, precipitation

stainless steel, titanium alloy, Ni-based alloy.
6.Reduce speed and feed as well as depth of cut when high precision is required.



BRI T043D (Fsk/BINf/ HHBMIRIER)

High Efficiency Side Milling 3D (Applies to square / radius / chipbreaker type)

XEEASESBEEMIFOMSRIMEIR., RETEHFEMERIEERMEE.

The chart below shows the milling condition with the use of a high-speed, high precision machining center, rigid holder and secure work fixture.

@ﬁtﬂﬁﬂf;’_ﬁfﬁ de=0.1D Depth of Cut

T A5 - AR T i S
}JDI*Z*S‘, Milﬁdxigel ~Er|§onlgf§ﬂ%asf%§% = AIIf}iE SleeFlTool St%$m Preha?de%ﬂ?eel Haéﬂ%‘ Steel Stazir:liﬁiiﬁ;el Pi Esigifs{tﬁrﬁfﬁilﬂ Tiiéiﬁ%oy
orkMaterial | 5400+ §55€ - FC250 @ YREY SRR} PX5 - NAK8O SUS304 - SUS420 SUS630 TLOALAV
(~750N/mm?) (~30HRC) (30 ~45HRC) (=200HB)
AL
el 220 (200-240) 170(150-190) 135(110-150) 130(110-150) 120(100-140) 110(90-130)
(m/min)
GMZ B HARE ot AR HHARE St coedll GRR el R | HEERE
Mill Dia. Speed Feed Speed Feed Speed Feed Speed Feed Speed Feed Speed Feed
(mm) (min™) (mm/min) (min™) (mm/min) (min™) (mm/min) (min™) (mm/min) (min™) (mm/min) (min™) (mm/min)
6 11,700 3,180 9,000 2,270 7,200 1,810 6,900 1,600 6,400 1,480 5,800 1,340
8 8,800 2,390 6,800 1,710 5,400 1,360 5,200 1,210 4,800 1,120 4,400 1,020
10 7,000 2,240 5,400 1,510 4,300 1,200 4,100 1,070 3,800 990 3,500 910
12 5,800 1,860 4,500 1,260 3,600 1,010 3,500 910 3,200 830 2,900 750
16 4,380 1,970 3,380 1,350 2,690 1,080 2,590 910 2,390 840 2,190 770
20 3,500 1,580 2,710 1,080 2,150 860 2,070 720 1,910 670 1,750 610
IEIREE ap ae
Depth of Cut 3D 0.1D
?é[ﬁ]t}]ﬁﬂff_ﬁg ae=0.15D Depth of Cut
— SRR - i CZEan 7 3
1] DI$Z*S|. Miﬁfs@ir Ef@on%}e% ﬁ%asf%i% ﬁ%ﬁ? Stee‘ls'l%al Steel ﬂ)_-(] Preha?deﬁ%ﬂ?eel Haéﬂ? Steel Stazi;li?silgel T)Ji Esigiﬁjﬁﬁfﬁilg Ti i ﬁﬁ%oy
orkMaterial | $S400 + 555€ - FC250 [N VREY SRR} PX5 - NAK8O SUS304 - SUS420 SUS630 TLOALAV
(~750N/mm?) (~30HRC) (30 ~45HRC) (=200HB)
PIHIRE
el 140(120-160) 100(80-120) 90(70-110) 85(60-100) 75(50-90) 65(40-80)
(m/min)
M2 B HARE EEotICoE el AR FHSTREE kS SR ST upoudll  HE | HEERE H
Mill Dia. Speed Feed Speed Feed Speed Feed Speed Feed Speed Feed Speed Feed —~ R
(mm) (min™) (mm/min) (min™) (mm/min) (min™) (mm/min) (min™) (mm/min) (min™) (mm/min) (min™) (mm/min) = @
6 7,400 1,860 5,600 1,300 4,800 1,110 4,500 950 4,000 840 3,400 720 : [HL
8 5,600 1,410 4,200 970 3,600 840 3,400 720 3,000 640 2,600 550 E ﬁ
10 4,500 1,350 3,300 860 2,900 750 2,700 650 2,400 580 2,100 510 w R
12 3,700 1,110 2,800 730 2,400 620 2,300 550 2,000 480 1,700 410 < W
16 2,790 1,120 1,990 700 1,790 630 1,690 570 1,490 510 1,290 420
20 2,230 890 1,590 560 1,430 500 1,350 460 1,190 400 1,040 340
TIEIRE ap e
Depth of Cut 3D 0.15D
?éﬁt}]ﬁ“i?ﬁg de=0.2D Depth of Cut
—fin TREN & o -8 TE TREAN] - SR <
j] []I$Z*£|. Milﬂdxigél—- Ef@on%}eel?ﬂ%a sf%f% = %E;E Stee::-l'l%zl Steel %M Prehjjeﬁsﬂ?eel -I;faérﬂ%l Steel Stjr:li%’:islgel T)}i ﬁitﬁa%ifsﬂiﬁfﬁigl Ti Eﬁﬁ%‘)
Work Material | S5400 = §55C « FC250 IS @Y/ REY RS 0} PX5 - NAK8O SUS304 - SUS420 SUS630 TiBALAY
(~750N/mm?) (~30HRC) (30 ~45HRC) (=200HB)
PIEERE
Cutting Speed 100(80-120) 80(60-100) 70(50-90) 65(40-80) 55(30-70) 45(20-60)
(m/min)
sz gt peas IECIEETS Tl ez oacrs IECIETS N ez  aces IECIEETS
Mill Dia. Speed Feed Speed Feed Speed Feed Speed Feed Speed Feed Speed Feed
(mm) (min™) (mm/min) (min™) (mm/min) (min™) (mm/min) (min™) (mm/min) (min™) (mm/min) (min™) (mm/min)
6 5,300 1,230 4,200 890 3,700 780 3,500 670 2,900 560 2,400 460
8 4,000 930 3,200 680 2,800 590 2,600 500 2,200 420 1,800 350
10 3,200 900 2,500 600 2,200 530 2,100 460 1,800 390 1,400 310
12 2,700 760 2,100 500 1,900 460 1,700 370 1,500 330 1,200 260
16 1,990 800 1,590 560 1,390 490 1,290 420 1,090 350 900 270
20 1,590 640 1,270 440 1,110 390 1,040 340 880 290 720 220
TIEIRE ap de
Depth of Cut 3D =0.2D

KN TRES SHIESEIREMTRMGE (p.37).

Long

Long With chipbreaker

*For Ni-based alloys, use the standard side milling cutting condition table (p.37).
See p.37 for precaution for use.

&

BXEREEER, B5Fp.37,



A E'VM L t).] ﬁ”%#FE)&% Cutting Condition

FREMIEE 7744D (F3L/ B M/ EirEa 7 EsERm)

Standard Side Milling 4D (Applies to square / radius / chipbreaker type)

?é[ﬁ]‘t}]ﬁ!]f;’_'ﬁfﬁ’ de=0.05D Depth of Cut
T RS- BE R A e MR T - K

Mild Steel - Carbon Steel - Cast Iron Alloy Steel - Tool Steel Prehardened Steel - Hardened Steel

NN 7 LR sHas EEAs

] Precipitation Stainless Steel Titanium Alloy Ni-Based Alloy
vt 35400- 555C. G250 IRGUREIEEIGH  Pxs- Nakso  REWEIIVEEAE " 55630 Tr6AL4V inconel 718
IREhERE
el 140(120-160) 130(110-150) 120(100-140) 115(90-130) 105(80-120) 95(70-110) 75(60-80)
(m/min)

GMZ | R HEERE BHAIRE WRor BB LE T e ARE | HHGIERE Bt T el AR S ot
Mill Dia. Speed Feed Feed Speed Feed Feed Speed Feed Feed Speed Feed
(mm) (min™)  (mm/min) (WY  (min")  (mm/min) (UWAN  (min")  (mm/min) (UWAN  (min")  (mm/min)

6 7,400 2,010 6,900 1,740 6,400 1,610 6,100 1,420 5,600 1,300 5,000 1,160 4,000 880

8 5,600 1,520 5,200 1,310 4,800 1,210 4,600 1,070 4,200 980 3,800 880 3,000 660

10 4,500 1,440 4,100 1,230 3,800 1,140 3,700 960 3,300 860 3,000 780 2,400 590
12 3,700 1,180 3,500 1,050 3,200 960 3,100 810 2,800 730 2,500 650 2,000 500
16 2,790 1,330 2,590 1,170 2,390 1,080 2,290 860 2,090 780 1,890 710 1,490 520
20 2,230 1,060 2,070 930 1,910 860 1,830 690 1,670 630 1,510 570 1,190 420
TIEIRE ap ae
Depth of Cut 4D 0.05D

1. EEAENIE, SHEERA. .

2. R BT EEEIRENPRMETTELR. ERETHREED,
HUAIRIMES ERER TR, BHaRERIEE.

3. EERENINTHR, RIEEDE9IEHR.

4. FHMIBERT, ATRERERE, BERSLHTIBREDR.

5. 7&];$€%$IXI\ HBUARENR. ke s BESE, EFERNKEMETHE
pi:EilN

6. XM ITREEEERNER T, BES AR, HERERTEIRE.

1. Use arigid and precise machine and holder.

2.The rotational speed is calculated by the median of the recommended cutting
speed. Adjustment may be necessary depending on the rigidity of the workpiece
fixture and machine.

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

4. During dry (no fluid) milling, please use air blow to remove disposable chips from
the milling area and to eliminate chip packing.

5.Please use water-soluble coolant when machining stainless steel, precipitation
stainless steel, titanium alloy, Ni-based alloy.

6.Reduce speed and feed as well as depth of cut when high precision is required.



SREMEE 714D (ELE / FIRM/ S EEEIER)

High Efficiency Side Milling 4D (Applies to square / radius / chipbreaker type)

XEEASESBEEMIFOMSRIMEIR., RETEHFEMERIEERMEE.

The chart below shows the milling condition with the use of a high-speed, high precision machining center, rigid holder and secure work fixture.

&rﬁ]tﬂﬁﬂf;’_ﬁfﬁ de=0.1D Depth of Cut

—RIGIEFEN - B - 150k =g = TIREHN - PEKEN TEN

AN A4} Mild Steel - Carbon Steel - Cast Iron Alloy Steel - Tool Steel Prehardened Steel - Hardened Steel Stainless Steel Pi Hjigiyiﬁrﬁfﬁilg Tiiﬁﬁ%o
Work Material | SS400 - S55C - FC250 SCM - SKS - SKD PX5 - NAK8O SUS304 - SUS420 ? SUS630 T_6A|_4\;’
(~750N/mm?) (~30HRC) (30 ~45HRC) (=200HB) !

PR
cgﬁ\g]?perex:i 200(180-220) 160(140-180) 130(110-150) 125(100-140) 115(90-130) 105(80-120)
(m/min)

ME CoE R ESE N  BRE | BHAIEE St EBLIT Al R | HAEE Bt TRl R | AR
Mill Dia. Speed Feed Speed Feed Speed Feed Speed Feed Speed Feed Speed Feed
(mm) (min™) (mm/min) (min™) (mm/min) (min™) (mm/min) (min™) (mm/min) (min™) (mm/min) (min™) (mm/min)
6 10,600 2,670 8,500 1,970 6,900 1,600 6,600 1,400 6,100 1,290 5,600 1,190
8 8,000 2,020 6,400 1,480 5,200 1,210 5,000 1,060 4,600 980 4,200 890
10 6,400 1,920 5,100 1,330 4,100 1,070 4,000 960 3,700 890 3,300 790
12 5,300 1,590 4,200 1,090 3,500 910 3,300 790 3,000 720 2,800 670
16 3,980 1,690 3,180 1,190 2,590 970 2,490 870 2,290 800 2,090 730
20 3,180 1,350 2,550 960 2,070 780 1,990 700 1,830 640 1,670 580
IMIREE ap ae
Depth of Cut 4D 0.1D

&[ﬁ]tﬂﬁﬂfﬁqﬁfﬁ de=0.15D Depth of Cut

— AR - e i . TE FRELN] - SEEW .
HDI$Z*£|. Milﬁdx?girE%rElon S)t\e%%ﬁéasﬁff ﬁ%ﬁ? Stee‘ls'l%al Stfim Preha?ztﬁ%fs'?eel ﬁ—l:éfg Steel Stj:liﬁilgel T)Ji Esigiﬁjﬁﬁfﬁfﬁ Tiiﬁﬁ%oy
Work Material |+ SS400 - S55C - FC250 SCM - SKS - SKD PX5 - NAK80 SUS304 - SUS420 SUS630 Ti-6Al-4V
(~750N/mm?) (~30HRC) (30 ~45HRC) (=200HB)
PIHIERE
S S 135(110-150) 115(100-140) 85(60-100) 75(50-90) 65(50-80) 55(40-70)
(m/min)
IME E | HRERE SRR R | GASEE ORIl dRE | HAERE ST
Mill Dia. Speed Feed Speed Feed Speed Feed Speed Feed Speed Feed Speed Feed
(mm) (min™) (mm/min) (min™) (mm/min) (min™) (mm/min) (min™) (mm/min) (min™) (mm/min) (min™) (mm/min)
6 7,200 1,670 6,100 1,290 4,500 950 4,000 770 3,400 650 2,900 560
8 5,400 1,250 4,600 980 3,400 720 3,000 580 2,600 500 2,200 430
10 4,300 1,200 3,700 890 2,700 650 2,400 530 2,100 460 1,800 400
12 3,600 1,010 3,100 740 2,300 550 2,000 440 1,700 370 1,500 330
16 2,690 1,080 2,290 800 1,690 590 1,490 480 1,290 420 1,090 330
20 2,150 860 1,830 640 1,350 470 1,190 390 1,040 340 880 260
MR ap ae
Depth of Cut 4D =0.15D
XINTIRES SESERENSESEM4R(p.39).  *For Ni-based alloys, use the standard side milling cutting condition table (p.39).
1. 15ERAERIM, SEERT. TR, 1. Use arigid and precise machine and holder.
2. HIREBEEEEEENPRETERR, BRELHRER, 2.The rotational speed is calculated by the median of the recommended cutting
HARRIRIME S ERE R TR, e RERERE, speed. Adjustment may be necessary depending on the rigidity of the workpiece
3 BERAGER TR, RIEEDRTIER, fixture and machine.
A FHINIERT, ATRERTBEE, BERSLBRBRETE. 3. Please use a suitable fluid with high smoke retardant properties.
5. INITASEN. THE AR EN,. ke BESS, HRERKAEDE 4, During dry (no fluid) milling, please use air blow to remove disposable chips from
S, the milling area and to eliminate chip packing.
6. WINTHEERFERNERT, BEATERR, HaRERIEIRE., 5.Please use water-soluble coolant when machining stainless steel, precipitation

stainless steel, titanium alloy, Ni-based alloy.
6. Reduce speed and feed as well as depth of cut when high precision is required.

AE-VML (-N)
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AE-VMFE zemTs

J

For Deep Side Milling

%J L/D=5LL ERYREEHITRRER -

Highly efficient and highly accurate deep side milling at L/D of 5 or more

i}

2.5D7]<

2.5 X D cutting length

ﬂ%EE'J?JI]_:

Shank dlameter
Example

- 2D HUKLIRS B,
AIHTEREREMT.
Highly efficient deep side milling is

possible with large step milling of up to
2XD*

MEFTIRBER TR,
HEELp.44.
*The recommended depth of cut varies

depending on the overhang length.
See p.44 for details.

R TJRIREL

Long length reduced shank type

Tmm ||
T

Nointerference

<

v
-

~

A////
-

- 7
< [8x2D]

Ve

]

SMEP12
DC P12
MR > 1RER

DC Shank diameter

H7IBRTIBIMERTRERIAZN.

- RAR R T SHREM L.

RMlmEEIRFZAR

R shape on the shank side edge

BN,

Reduced shank types are tools with an outer diameter that is larger than the shank diameter

Supports deep side milling and pocket milling of mold parts, etc.

- BEHRBRKAMNSHEENNIRE.

Supports various machining depths by changing the overhang length

IHIIRRIRI IR

- 7 O E 55 BR #5 Bl B = SE RO 3R 5L

Suppresses streak generation by side step milling

Tool specifications engineered to suppress chattering

I,

FBEBEW p.30 See p.30 for detail

s

RAFTEFSE. FF08 BEFERIT, JULABE. &

The combination of variable lead, unequal spacing teeth and microrelief geometry
contributes to stable and high efficiency milling performance



7.]” I%&E Cutting Data

e el L/D-7RemEEmT

High Efficiency - High Precision Stable deep side milling at L/D=7

HRHPLMEFTmI02ME, LMRFNOINTEE

Achieves good milling accuracy with about twice the efficiency versus conventional products

EFRETHR AE-VMFE ¢12(7)&30mm) |EAEFE 012 (7)i<18mm) LUEEBIKTIES ¢12 (7]K90mm)
Tool L.O.C. Conventional L.O.C. Conventional Extra-long Type L.O.C.
NI -
Work Material SKD61(40HRC) REENEE
8 WRETTE
INITrEE M P56 55 M i
Milling Method Side Step Milling Side Milling direction
TR | 120m/min (3,183min") | 90m/min (2,387min") 25m/min (663min") 72mm
SR 1,06Tmm/min (0.083mm/t) | 800mm/min (0.084mm/t) 132mm/min (0.05mm/t)
s 100mm
TIRE aAp=18mm X4;X 4times | Ap=12mm X6;X 6times ap=72mm
Depth of Cut de=0.05mm de=0.05mm de=0.05mm
TESRE -
B e 84mm L/D=7 100mm
DNTAE £923%) £345%) 29458
Processing Time Approximately 23 Seconds Approximately 45 Seconds Approximately 45 Seconds
P SR
Coolant Air-blow
=R ST AL (BT40)
Machine Vertical Machining Center
‘Z"]I*%E Machining accuracy
buIrE_ After machining
(mm) 70 —— AE-VMFE AE-VMFE BAEF=ER Bl
e ) 1R R Conventional Conventional Extra-long Type
60 Conventional
LB
Conventional Extra-long Type
50 . .
o
& 40
% 30 2
IE w E
2 20 sHH@
= [=0 =
> 8 Kl
w |
10 <;§.|§ =
0 : : : Ra : 0.09um Ra : 1.45um Ra :1.46um &
0.04 0.06 0.08 (mm) Rz : 1.03um Rz : 7.49um Rz : 8.07um
1ETJ&E Deflection
Zero CUtrE- After zero cut
(mm 70 — AE-VMFE AE-VMFE LU= Bl TIE
e ) (TR Conventional Conventional Extra-long Type
60 Conventional
LB TIEY
Conventional Extra-long Type
50 . .
o
& 40
% 30
;‘E 20
=
10
o : : : : Ra : 0.08um Ra : 1.07um Ra 1 1.17um
0.02 0.04 0.06 0.08 (mm) Rz : 0.96um Rz :6.37um Rz : 6.99um

1ETJ& Deflection

pocid +2)



E}ﬁééﬁ}}ﬁ%ﬂ ﬁ%nulﬂ Anti-Vibration Carbide End Mill for Deep Side Milling

AE-VMFE

ul_| s -
2 %?' JE
47 APMX \ ¥ 75R7] Radius Chamfering

4-Flute

R
- | vy Kl AN | SPEED
CARBIDE * pyaRISE - 0,03 40~48 | pag
DC=12 0~-0.02
145DC 0~-0.03
=
(o]
LF a

BRI RZATHLES RINTAFERK, AR2TER.

The radius chamfering is not a full radius since it is for preventing streaks

during step milling.

57]
5-Flute
FRE sawere Atzimm_Unitm

BmsS sz E .S K W 78 EEtF

EDP No. DC LF APMX DCON ZEFP Stock
8549916 6 100 15 4 ®
8549918 8 110 20 6 4 ®
8549920 10 130 25 8 ®
8549922 12 150 30 10 ®
8549924 14 160 35 12 ®
8549928 18 180 45 16 5 ®
8549932 22 200 55 20 ®

kg

@ =R @ =Standard stock item

I

; < APMX \ ¥75R7J Radius Chamfering %
e ¢/ LF E
,% HRMIREAI R 2AT LS RINIE~ERK, HFA272R.
The radius chamfering is not a full radius since it is for preventing streaks
! during step milling.
57]
|J 5-Flute
Elﬁ'ﬂl(%i Radius Type BfZ:mm  Unit:mm
SME X BB K UAJS = AL BEF
DCXRE LF APMX DCON ZEFP Stock
8549945 6 X R0O.5 100 15 4 o
8549955 8 X R0.5 110 20 6 ([ J
8549965 10 X RO.5 ([
130 25 8 4
8549966 10 X R1 O
8549975 12 X RO.5 ([ J
150 30 10
8549976 12 X R1 O
8549985 14 X RO.5 ([ J
160 35 12
8549986 14 X R1 O
8549995 18 X RO.5 O
180 45 16 5
8549996 18 X R1 ([ J
8550005 22 X R0O.5 O
200 55 20
8550006 22 X R1 [ ]
- FRREBAIES#E p12, - See p.12 for explanation of icons. O =inEEFmM O = ENEETR(BRIAER.)
Standard stock item Limited standard stock item
DﬂI*Z*SI-S(B‘F_\'Zi Applicable Work Materials
—RRABERN = TSN
BEN | ASTEN it FER | % | @ae | @A | #ae | WRAe
Mild Steel Alloy Steel Prehardened Steel Stainless Steel Cast Iron Copper Alloy Aluminium Alloy | Titanium Alloy | Heat Resistant Alloy
Carbon Steel Tool Steel Hardened Steel
~ 40HRC |~ 45HRC|~ 55HRC| = 200HB ~ 350HB
AE-VMFE O O © @ @) O

s



A E'VM F E t}J ﬁ”%‘tl:g;ﬁ% Cutting Condition
LB / RSN ABLIER sovies tosaunre/ rocius ype

MIEE side milling
i e s B - S TEIN T - FEKN A5 RN sHas A

$Z*:l— Mild Steel - Carbon Steel - Cast Iron Alloy Steel - Tool Steel Prehardened Steel - Hardened Steel Stainless Steel s G Eitiless i Titanium Alloy Ni-Based Alloy
RS ERSCE(@NI@E  SCM - SKS - SKD PX5 - NAK80 SUS304 - SUS420 +
Work Material == "(— 750N/mm?) (~30HRC) (30 ~45HRC) (=200HB) 5US630 Ti-6Al-4V

Inconel 718

Al
((L:;:;?Ts]?ae)d 120(100-140) 120(100-140) 120(100-140) 120(100-140) 115(100-130) 105(90-120) 70(60-80)

SME | R HEEE BHAIRE [T BHAIRE Bt Tl R | HHEAIRE o i
Mill Dia. Speed Feed Feed Speed Feed Feed Speed Feed Feed Speed Feed
(mm) (min™)  (mm/min) (mm/min) (T NN T V)] (QOWWON (min) | (mm/min) (mm/min) GRS (313 1T0)]

6 6,370 2,550 6,370 2,290 6,370 2,040 6,370 1,910 6,100 1,590 5,570 1,340 3,720 740

8 4,780 1,910 4,780 1,720 4,780 1,530 4,780 1,430 4,580 1,190 4,180 1,000 2,790 560
10 3,820 1,530 3,820 1,380 3,820 1,220 3,820 1,150 3,660 950 3,340 800 2,230 490
12 3,180 1,270 3,180 1,140 3,180 1,020 3,180 950 3,050 790 2,790 670 1,860 410
14 2,730 1,090 2,730 980 2,730 870 2,730 820 2,620 680 2,390 570 1,590 480
18 2,120 850 2,120 760 2,120 680 2,120 640 2,030 530 1,860 450 1,240 370
22 1,740 700 1,740 630 1,740 560 1,740 520 1,660 430 1,520 360 1,010 300

YIMRE e ap ae
Depth of Cut 2D 0.1D
7
de
1. LREAERMENTIERSFBERTHNSEE. 1. The above milling condition is a guideline for the overhang length is 5X D.
2. 5EHAENY, SBEERY. K. 2. Use arigid and precise machine and holder.
3. BRGNS, NMNNMEEREREREE, HEIEE., 3. Adjustment may be necessary depending on the rigidity of the workpiece fixture and
4 BEREMITIR, RIEEDRITIEHRA, machine. . o )
5 FXMIERT, AT HEMTBEE, BERSKGAREIE. 4.Please use a suitable fluid with high smoke retardant properties.
6. INT RGN, FHIEUARERN. ha e BESS, HEEmEICEEISm, 5. During dry (no fluid) milling, please use air blow to remove disposable chips from the
TXMIBEEEERNBERT, BELTERLE, HAEERTERE. 6 S;élzlalgeguasr:ivaaqgrtgoﬁtgg]igil?r:’tj\?vicekr:nr%}achining stainless steel, precipitation stainless
= S A EE EL BhErs 5 B2 u%;/} §% - ; . B ' ’
SQE%EE&E@T BEE[RESMETHNOTHSHRESSE] KA steel,titanium alloy, Ni-based alloy.
=] I3 o

7.Reduce speed and feed as well as depth of cut when high precision is required.
8. Adjust the speed and feed accordingly when the overhang length is longer than
specified.

BnTE

For Deep Side Milling

w
L
=
=
w
<

P

3
I

mﬁ%{$§§{%mtﬂ ﬁﬂ%ﬁii}ﬁgé%{ﬁ Cutting Condition Guide for Changes in Overhang Length

Tt —IRIDERN - BEN - 5 22l - G2 TEN TIUREEG - EEKEN) - AN Rag - REAS
A Mild Steel - Carbon Steel - Cast Iron - Alloy Steel - Tool Steel Prehardened Steel - Hardened Steel - Stainless Steel Titanium Alloy - Ni-Based Alloy
¢ (~750N/mm?, ~30HRC) (30~45HRC) Ti-6Al-4V - Inconel 718
PIMIRRE IHIRE IBINERS | AR TIHIRE UIMIRRE IHIRE
%I_{qéi C?JJttiﬁniSLp% P ;i?fg Depth of Cut CZJmEnJg Spe§1 2t IEeIed = Depth of Cut CHE\‘!}SL;J% iz ;i?fg Depth of Cut
d (m/min) (mm/min) (m/min) (mm/min) ap ae (m/min) (mm/min)
6 80% 80% 1.7D 0.08D 80% 80% 1.7D 0.08D 80% 80% 1.7D 0.08D
7 65% 65% 1.6D 0.05D 65% 65% 1.6D 0.05D 65% 65% 1.6D 0.05D
8 50% 50% 1.5D 0.03D 40% 40% 1.5D 0.03D 30% 30% 1.5D 0.03D

posid @



AL FFERRETS

Paving the way for a sustainable society

CARBON
FOOTPRINT

=

Gta () EIAHBEFSRTHD COHRBNERLR
T ST, S BAERE M RIS COHEHURATHII.
VR Gtag RARSLHATR R Bt SNEE—5,

To achieve carbon neutrality, it is necessary to reduce CO2 emissions throughout the supply chain.
Opting for Gtag, a low carbon product series, is a concrete step toward building a more sustainable society.

W ATESE TR COANHRE

To help reduce CO2 emissions from cutting tools

EFEEMLEN Gtag (R E=R)

Selection of high performance Gtag (low carbon products)

[Freentap GRT Brise ERRHELE

High-performance & Low-carbon Forming Tap
- BRI, RETmTRE

High rigidity with improved breakage resistance

- REMI, RBAEFRE

Enhanced productivity through stable machining

AD-2D Gtag fesResu

RIS Z AN TR H

Suitable for a wide variety of work materials

AE-VMS Gtaq Ex2ERS SRR G0

Low-carbon Anti-Vibration Short Carbide End Mill
RATSSR. FEHE,
SLHREE. BAEIMNT

Unequal spacing of teeth and variable-lead geometry
enables stable and high efficiency milling




O S G —EXITIRRMRIFBUER

OSG’s Environmental Initiatives

03

BiRE

Recoating

BE -BRE

Tool Reconditioning

ZirBERANIENBHNE
FA, BRTFHAREMSIX
MRRIFIED.

Tool reconditioning contributes to resource
conservation by bringing worn cutting tools back to life, 0 ; "
which is environmentally friendly and sustainable.

=

Inspection

BE

Regrinding

BE-BRE

Tool Reconditioning

o1 05

BIa e (2B
Inspection upon arrival Packaging and
shipment




shaping your dreams

LI (L) SETRARAHE

0OSG Corporation

BXEH (EiE) 438
Hullk: EEHRTRIKTER1133SKTSRELS 1AT1021410/21003-0755T
EiE: 021-52552588; &5 021-58883300; #HB4m: 200051

BXEAL (L) TS
ol : STAE TR TES STERE 1- 2% AXE 1004
EBiE: 0510-82739271; {&H: 0510-82739220;

BXEAL (L) SEMESSHT
il RHETHHRAR R TP OEFHE5062=
EiE: 0553-5868160; f&€H: 0553-5868190;

BXEAL (L) BINEESSAT
otk : STHEHN SR IR’ 251 SR 17ARE33A16
EHiE: 0512-62388327; {&H: 0512-62388320; Hp4®: 215000

BRI (EifE) MRS
udlk: AmTESUNRRILIRH OIS 0SRIRERRS 174181 55T603%=
EiE: 0571-82757757; {&H: 0571-82757767; WHp4w: 311215

BRLH (L) TiRESHT
Hk: T E TR EN XL ER466 S LB AE604-1=
FBiE: 0574-88161548; {EE: 0574-88134670; HR4H: 315100

B (E8) T iNosasE
k. FRE INHERAXMAIFEES 16152 ER HAEE3001Z=A06-075H7T
E3E: 020-38210423; fEE: 020-38210425;  HB4%w: 510610

XL () FIESE
detik: JHRERYIhEE XA B AR RS TIOBEE17/E1710B
FHi&: 0755-83566532;  {&E: 0755-83558854; HE4m: 518017

BRLH (L) RO AT
it R EE ISR 195 ERAE 1 S1#£20/201B=
F3iE: 010-85261018;  {&H: 010-85261016;  HB4%: 100004

BRLH (L) REHATE
it KRR X DB SR — SRR AE20/52007=
EHiE: 022-23037566/27357729 BR%m: 300100

BRLA (L) #RLLESSRT
ks TRELDE SRS E NERRE R OAAR12132
EiE: 0757-86777181 BR%m: 528200

Hpgm: 214074

#HBgm: 241000

BRLA (L) XBHESSAT
ik SAREE M LREE 1 38 SIZILEIRT3 S 41851002
EHiE: 186-3092-1318; HR4m: 450016

BREH (L) PRI
itk BRPREPARTIARK RIS E E R O ARE2002E
HEiE: 029-88860594;  {EE: 029-86182003;  Mp4®: 710018

BRLH (Eif) KESAE

it TTERNEFRKIUCERRAEB2006

BiE: 0411-87655185;  {&E: 0411-87655186; HE4: 116600
BRLH (Eif) BEEOAE

it WREE SR EMIE30S5IAT 173 5142585012022
EHiE: 0532-66775787  {EHE: 0532-66775797  HB4R: 266034

BXEAL (L) PUPRESSFT
ol TFEAmICARItRAE19-2S CEERCEE1311
E3iE: 024-22852762 #pgm: 110000

B (E8) KESSH

Mk EMEKED X AR LEKERARE8045
EHi%: 0431-89388499; {&E: 0431-89230366; HB4®: 130012
BREH (L) REBEST

Mtk PO) || RRERTh R LK NS E =995 %4 ERY E 6118552201
EBi%: 028-65783992; {EH: 028-85005292; fB4m: 610042

XA (L8) ERESH
bt ERTHINIREZEAESILE 185 gt Eub4iE12-1
HiE: 023-67136872; #R%wm: 401120

BRELA (L) HiNESAT
Hk: A HINT DX X EF I TRAEBEE1217=
EHiE: 027-85557360; BR%m: 430010

BREH (Li8) FREESH
b REREN KRR SR 1SITCHRIF()3405-03F
E3iE: 0769-81550050 f6E: 0769-81550030; HE4R: 523845

Http://www.chinaosg.com

ey 400 888 2086

9:00~12:00/13:00~17:00 RékEkSt

E-mail:business@chinaosg.com
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