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@® mark: Standard stocked item
Stock Indications and Symbols

mark: To be replaced by a new item featured on the same page.
A mark: To be replaced by new item No mark: Made-to-order item

% mark: Semi-standard stock (Please confirm stock availability)
OO mark: Stock or planned stock (Please confirm stock availability)

(Please confirm stock availability) — mark: We cannot produce

£ sliwpuz
@

Radius
Ballnose

DLC

SUMIDIA
Coat

Long
Neck

Uncoated

CBN
PCD

I



Square Endmill Selection Guide

@ Best (First Recommendation)
©: Optimum O: Suitable Blank: Not recommended X: Unsuitable

Flute Length/ Work Material
Type

[0)
g - -
~ w [ 3 — >
c i & [} =2
- Diameter | & 2 @ = % <
Applcation Noof| oD n Product Type £ £ e > S
. Teéth ) K/I k) & . Grades | O Appearance 2 o2 o o
Fealure (Min to Max) EE Series > o 2 B g |8
< < 2|3 =3 © o|x >
228 _= 3 s 8g5/5 £ |o|F S
06D iDi2 3 & |Ple|lo 21| 5 <o
zJdnEs HREEEBEBEEEEIEEE
mmm'ggt 5_8>‘_$IIIICg4_,=Q.D_&
S£5382 HEEIEEEEER IR
(mm) (SidiSiSihi® (Ref. Page) oo<m§§§§mi:o<ooo
_—
GSX20000C — 120 =
_—————
0110020 G S M2 lClutas olele|e|o| |e|ojo
GSX20000S — [21
—— Carbide
SSM Type 2 Flutes
0110032 yP olo|o o| |e

o SSM2000ZX — 126
LSM Type Long 2 Flutes

o102 LSM2000ZX  — 127 el °L°
20210030 Solid Carbide Spiral 2Fiutes o
SSM2000 — 176 .
Extra-Long Series
03 to 925 Solid Carbide Spiral 2 Flutes olo
ELSM2000 — 179
General | GSXMILL 3 Flutes =
Purpose 9 a1 t0620 GSX30000C — 128 SIS ©0/0
0110025 — ggﬁ\gélalg é‘ Flutes . e ®®®O| |®0Oe®
= GSXMILL 4 Flutes
o110 020 GSX40000S 133 ©0/0/©/0| 6|00
—— Carbide
01510032 SSM Type 4 Flutes olole 5

o SSM4000ZX — 146
LSM Type Long 4 Flutes

DEEEoly 7 7ErEyE@endy v ZE7EzAT0

P3too2s LSM4000ZX 147 °eell °L°
N
= "~ Solid Carbide Spiral 4 Fiutes P T—
£ oioe SSM4000 et | ()] S —C | © ©|©
I.|=J Extra-Long Series — i
03 t0 925 Solid Carbide Spiral 4 Flutes m‘ 0|® 0lo
Square ELSM4000 — 183 = i il
1| GSX MILL Anti-vibration 4 Flutes | _
0210025 GSXVL4000  —135 B> "|***/*° |*o]°
High ~ T UPMILL =
oy O 2002 SSUP4000ZX  — 144 | &
5310020 | UPMILL Deep Shoulder
Radius SSUPR4000ZX — 145
== SUMIBORON
Balose @ )|c6t0016 Helicl Master BNES Type |
pDLC “|GSMILL Long Neck |pm |E3
SUMIDIA e Qe GSN2 — 165 |G [E
Coat
on = GSMILL Long Neck | gem |3
Neok © 010010 g§N4 ong _?;365 ~
WO s | oo ~~GSMILL HARD S
cen | GSH4/6/8000SF — 140
L« I ~~ HARD =|;
o HHM4/6/8000ZX — 141 | s ~
5310 532 Long Hard =z
18] LHHM4/6/8000ZX — 142
Extra-Long Hard 2x
pStoo%2 EHHM4/6/8000ZX — 143
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Square Endmill Selection Guide

@: Best (First Recommendation)
©: Optimum O: Suitable Blank: Not recommended X: Unsuitable

Work Material

Flute Length/

pdt0 013 Endmills DFE Type
DFE — 194

| AURORA Coat 4 Flutes | gom

Type o P Hids«
D
kel —_ —_—
Diameter @ 2 2 <
Agplcaon [\ | o Product Type % 8 5|3 2 =
| Teeth o rcw o8 . Grades | O Appearance = Q£ o _g
Feature MBI R Series ~ ° D3 5 =12
CC% 8’ S 3 8 =3 S 8 g >
~ [ = © £ 5] 2| =
28 o8 g sl53l8° £ S8 | |2
Dioi® Si= o [} FoR el AILT| S Q
Ziaipi €L HMEEEEEE R R EIR RS
mmm-g'&’t 5_8>‘_gI::::IEg‘_=°Q.'g_D'
%5882 HEEREEEEE N
(mm) |5 SiSibhin (Ref. Page) clo| |z (E(Z|Z|E|P|F|O|=T|O0|0|O
———— -
GSMILL Roughing B ey
Roughing 26 to 920 [ ©|0|©/0|/6|0 ©|0|0
GSRE4000SF ~ — I39 | &
=/ SUMIDIA
o4toot2 Endmills DAE Type P mx XX X% [ X[ x| |x|x|x|e|e|o
DAE — 195
——— D
210016 AURORA Coat 2 Fiutes| :
ASM2000DL 159 | &&| ()| !
Aluminium e e - 5
Solid Carbide Endmills for
ol 2008 NS00 " o0 ||
Vet SUMIDIA

© Qloec| © [00@
|

0210016 ASM4000DL — [p0 | D
SUMIDIA COAT
96 to g12 SSDC Type Cose
CFRP SSDC4000 — 163
SUMIDIA COAT
26 to 912 SSDCRL Type

SSDC4000RL  — 163
™| GSXMILL Slot 3 Flutes
GSXSLT30000SF— 130
UPMILL Slot _—
SSUP3000ZX  — 131
* Other brazed carbide roughing endmills for rough cutting are also available (refer to page 185).
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H Legend ( A 5
o Square Endmills & ‘3?-
2D iameter
¢ | Cutting Edge Length % % Our square endmills have f
%, | Length Below Neck ] concave ends.
Square
L | Total Length A
) L
D5 | Shank Diameter Therefore, they do not make
flat bottoms in spot facing.
L d If a flat bottom is required,
M Legen . we recommend using the Flat Multidrill Radivs
@D | Diameter MDF Type.
g c Radi Radius Endmills . yp m J/ Bal
r orner Radius allnose
¢ | Cutting Edge Length Q N q
3 Q DLC
%> | Length Below Neck 1)
| B — |
L | Total Length 0O (S:SLVI'IDIA
@Ds | Shank Diameter L Long
Neck
Uncoated
CBN
M Legend PCD
@D | Diameter R
R | Endmill Radius Ballnose Endmills
¢ | Cutting Edge Length § %‘"
%, | Length Below Neck ] 2
PR S
L | Total Length A
|
@Ds | Shank Diameter L
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Corner Radius Endmill S | : G 'd
Ballnose Endmill € ecuon uiae
@ Best (First Recommendation)
©: Optimum O: Suitable Blank: Not recommended X: Unsuitable

(Radius) Flute Length/ Work Material
Diameter Type
@D,

S
(Min to Max) B g 2 o) oy
= > o 2] 8 =
caion (Ballnose) | S o Product Type = B = D €
App. 'Nr:étorj Ballnose ﬁ’_"g . ® Grades 8 Appearance § E % 3 %
Fealre Radius [, Series = 5 olg & |53
(Min to Max) || © @ Qo < =l 38 ° oz >
. |¥88 B2 & Slelslslel £ |08 ]
Toleranceg_'d;w.i’gt 8 a"‘{:)‘ggoooo%£8>~fg
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Corner Radius Endmill Selection Guide slol<|a | S| |5|e|d|F|O|<|O|C|O
o ~T | GSMILL Radius ) W
Endmiling With c
soenin @) 03 0012 GLM4000SF-R - 150 | &8 | €3 0 |©|©/0 0|0 | 000
| GSX MILL Anti-vibration Radius _ =
@ @
Bl 0310025 GSXVL4000-R — 143 | | Ol |®©0
ciency p—— . -
Endillng UPMILL Radius Cosed -
el e SSUP4000ZX-R — 153 | &2 || § EElCE©
Redius | UPMILL Deep Shoulder, Radius
0310020 SSUPR4000ZX-R — 154 | | &8 S ©
P Q 5610 020 | GSMILL HARD Radius B olole
Corer Radius a GSHG/SOOOSF-R — I55 L i
| SSEH Anti-vibration Radius L
OO
04310023 SSEHVLA00OW-R - 151 | om | <
| SSEH Radius —
croic ) 0hSto0ds SSEH4000WR —152| |EB °8
Alloy 2450518 " SSEH Anti-vibration Radius N
' SSEHVL4000-R — 186
510016 T | SSEH Radius o
' SSEH4000-R — 187
e == Mold Finish Master
Hih Preciion 4 "
: 00.2t0 02 SUMIBORON Radius Endmills 0|©|0 XX
Mol Pofling e BNBR 189

Ballnose Endmill Selection Guide

B R0210 125 ™1 GSX MILL Ballnose E T T 1.7 T
E OICICICICIO ®
£ oyl = 00 GSXB20000 156 ceseeEENCEC
G [P Ro5 106 ~|GSMILL Ballnose | == -
w ; N — ®
quare
R02106 “ GSMILL HARD Ballnose : -
@
Hardened e t:gg.%%7 GSBH20000SF — 158 @ E ©/©00|0|®®
= RO.1103 | GSMILL Long Neck Ballnose | = - =i olololo
+ 0.005 GSBN2 — 164 -
Aurinium and R1to 8 = AURORA COAT Ballnose Coated W:
uiae| €0 SNB2000DL  — 161 S ©©
Radi —
— RO05 102 = AURORA COATLog e Balnose | ole
Ballnose +0.005 SNB2 s Tao | GED C @®
Copper o
Hectodes == Mold Finish Mast ]
e RO.(1) 2855 SSMIBQ;RSON Sglﬂsndmius e ——— ®
SUMIDIA =U. BNBC — 191 T ——
— RO21t0 1 == Mold Finish Master e
Long High ' SUMIBORON Ball Endmills [ S——————— @) 0Ol®lo X| X
Neek | | pecision a +0.005 BNBP — 190 ~——emmme——

Mold == SUMIBORON
OB | prfing | |1V 10 10 Endmills BNBS Type ol lolele %
2L +0.02 BNBS — 192
Carbide and = Mold Finish Master .
. o R0O.1to 1 ﬁg{g;mnsmsssaaunoseEn;mms e a—q Carbide © |Hard Brittle Material O
Materia @ — 188
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Coatings For Endmills

M Coatings For Endmills
Coating Name GSX Coat GS Hard Coat ZX Coat AURORA Coat SUMIDIA Coat
Coating Type TIiAICIN Type TIiAICrSiCN Type TiAIN Type DLC Diamond
Wear Resistance © © @) O ©
Adhesion Resistance © © @) © A
Thermal Resistance © © @) JAN O
Coating Thickness Upto2um Upto2um Upto2um Upto0.5um Upto 15um
Characteristics | Excellentin thermal resistance and adhesion resistance | Excellent in rgidity, thermal resistance, and adhesion resistance General Purpose Low friction coefficient and excellent adhesion resistance| Excellent in rigidity and wear resistance
Main Application | For general steel/stainless steel milling [ For general steel/hardened steel milling | For general steel/castiron milling | For aluminium alloy/copper alloy milling For CFRP milling
Main Applicable Product GSX/GSXVL GSH/SSEH/SSEHVL UPMILL/LSM/HHM ASM/SNB/SNB2 SSDC

Gs)X

@ GSX Coat

@ GSX Coating provides improved reliability and longer tool life.

@ Fine carbide substrate provides high traverse rupture strength and excellent thermal shock resistance improving reliability in wet cutting applications.

[Coating Structure] 400 [~
—_ < N
£ o \
£ 300} O S0 5 ESX Coat
} TIACHN Oridaton Resistance Coating & G MILL p ,
‘_g g 80n¥ent|on ‘ZX
i ; : 9] c 40} Coating
TIiAIN Wear Resistance Coating (% 200 - g TiN/AIN .’
2 ] N
Uttra-fine Grained Carbide Substrate E’ 2 80~ (QTiCN Ti AIN\‘ \
£ 100 = l \
© S 20 TN
I ] ] ] L1 T 1 1 ! 1
720 30 40 50 55 600 800 1,000 1,200
Soft Steel Hardened Steel

Hardness of Work Material (HRC)

Starting Temperature For Oxidisation(C)

@ GS Hard Coat )

@ ZX Coat @

[Coating Surface Comparison]

GS Hard Coat Conventional Coating

Oxidised layerfoffapprox40aum|

- Hardness almost equivalent to that of CBN
- Improvement in wear resistance, Oxidisation resistance, and peel-off resistance
- Approx. 6 times longer life compared with uncoated products

i g ZX.Coat
L 1 L S TIN/AIN
Q
o — : N
I oat =
T 3o-bTiCN (T_)AN
Conventional = i
ates I A e LUN
] .
i S 20 TiN
Conventional 22 o \
TiN Coat L
I oa:e T 1 1
020 25 30 85 40 7600 800 1,000
Coating Hardness (GPa) Starting Temperature

For Oxidisation (TC)

@ DLC Coat m

@ SUMIDIA Coat @

- Super smooth AURORA Coat reduces adhesion and provides good surface finish.
- Low milling resistance enables high feed machining and milling of low rigidity works.
- Perfect for machining non-ferrous metal/copper electrodes

Competitor's Diamond Coating

AURORA Coat

- Our original polycrystalline diamond coating technology achieves
over 10 times higher wear resistance than uncoated carbide.

- Realising fine diamond coating that provides both high strength and high
wear resistance with smooth surface required for CFRP milling.
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@ Wear Resistance

M 2 cutting edge designs expand machining applications

3 Flutes
4 Flutes

6 Flutes
8 Flutes

Radius
Ballnose

DLC

SUMIDIA

Long
Neck
B ] Hardened Steel
2] 4 T
Uncoated 2% (g — g -
cBn (£ 2| 5|3 T | & o 2
PCD 2 O|lo|s||T|T 1%} = < | o
clHhlBlelwla|Q]8 Sl x5 =
S| 6 S|l |v|e|x|2 =188 /E|a
BlE€1 8 5|el2|2|Z |5 || 28|
© =] B = © — o =
Elo|=|x|6|Q|18|8|m o|=|o|d |G
B

Cutting Speed (m/min)

NEW "Global Standard" Solid Endmill

GSX MILL Series

400

300

200

100

((

GS ¢ MILL

50 —

Comp. B

Coating Hardness (GPa)
B
o
I

)

Soft Steel

20
Hardness of Work Material (HRC)

@ Thermal Resistance

Conventlon ZX

TIN/AIN ‘ ’

Q T|AIN \
A \
| AN

M Characteristics and Applications

@ Wide variation of three flute types and four flute lengths
enable use in a wide variety of applications.

@ Fine carbide substrate provides high traverse rupture strength
and excellent thermal shock resistance improving reliability in
wet cutting applications.

@ GSX Coat provides improved reliability and longer tool life.

@ Large rake angle and unique flute design improve sharpness
and chip evacuation.

@ Corner edge with gash land improves cutting edge strength.

@ Sharper edge S type and fracture resistant C type added to
the 2D size series.

@ Improved Chip Evacuation
Large Rake Angle Original Flute Shape

"GSX
Coat

\

Large rake angle combined with our unique flute

30 40 50 55 4
Hardened Steel

1 1 1 A i i
800 1,000 1200 design improves sharpness and chip evacuation.

Starting Temperature For Oxidization(C)

Sharper edge S type and fracture resistant C type added to the 2D size series.

Sharp Corner: Sharper Edge Design

Coat . Appllcatlon Range O:Best O:Good Blank:Not recommended

16

*1 : GSXSLT30000C is recommended for 50 HRC or less.

C Type

Note : When using endmills with gash land, c,
some material remains as shown
on the right. If you need sharp
corners, use the S Type. 7 .0.02

Ex.: Corner on a ¢ 10mm hole (mm)

B Recommended Milling Examples
Application Surface Milling Groove Milling | Groove Finishing

R ArY

Roughing | Finishing| Roughing | Finishing| Roughing | Finishing
S Type © O ©
C Type © ) © © © )

S Type is best for removing inside corner *2 - Use with small depth of cut.




B Product Range

NEW "Global Standard" Solid Endmill

GSX MILL Series

Flute Length

No. of

Aaplication 1.5D 2D

3D 4D

Teeth

C Type S Type C Type

S Type C Type C Type

GSX20000C-1.5D

o=

01.0 to 20.0mm —120

GSX20000S-2D

00.5 to 620.0mm —121| 0.5 to 625.0mm

GSX20000C-2D

GSX20000C-4D

21.0 to 20.0mm —125

GSX20000S-3D GSX20000C-3D

—122| 0.5 to 620.0mm —123 | 1.0 to 620.0mm —124

GSX30000C-1.5D

General a =

Purpose 01.0100200mm  —I28

GSX30000C-2D

01.0 t0 220.0mm —I29

GSX40000C-1.5D

GSX40000S-2D

©

21.0 to 20.0mm —132| ¢1.0 to 20.0mm —133| 1.0 to 625.0mm

GSX40000C-2D

GSX4000OS 3D GSX4000OC 3D

GSX4000OC 4D

—134| 61.0100200mm  —136 | 01.0t0020.0mm  —I37| 01.0 t0020.0mm  —I38

GSXSLT30000C-1.5D

Compound
Endniling

®

01.0~216.0mm —130

M High Precision

@ Diametrical tolerance held to 2/3 of the previous type. Also features reduced
variation and does not require tool diameter correction when replacing tools.

B Multi-Purpose

@ Optimized flute design of slotted 3 flute
(short) type reduces cutting resistance.
@ Allows drilling, slot milling and other
continuous (compound) applications.
® Perfect for use on thin walls and small
machining centres.

M Application Examples
@ Carbon Steel Grooving with GSX20000C

= Gash land for stronger cutting edge.
s Tool Dimension ©6 (2 Flutes)
& ™ Work Material $50C
© M Cutting Speed 87m/min (4615min”)
Feed Rate 553mmi/min (0.06mm/t)
Depth-of-cut gp=3mm
8g=6mm
Coolant Dry

Vertical Machining Centre  BT50

Breakage

. Stainless Steel Machlnlng with GSX20000C

- Improved reliability even under wet machining.
E ool Dimension 10(2 Flutes)
2 Work Material SUS304

Cutting Speed 50m/min(1591min™)
3 Feed Rate 127mm/min (0.04mm#)
g Depth-of-cut 8,=10mm
g 8,=0.5mm
S Coolant Wet

Coating peel off Vertical Machining Centre  BT50

M Long, High Rigidity Flutes

Incline 44pﬂ Incline 62um
€ €
£ £ |
n [P
(3] (3]
= =
2 i
[} [}
T T
T T
= = |
Undulation 18um i Llnéfulation 34um
GSX MILL-4D Competitor's Product
Tool Dimensions : 210 (2 Flutes) Depth-of-cut:a,=35mm
Work Material  : S50C a.=0.1mmx25 times
Cutting Speed  : 44m/min (1,400min-1) Coolant : Wet
Feed Rate : 240mm/min (0.086mm/t)  BT30 Vertical Machining Centre

@ Cast Iron Groovmg with GSX20000C

- GSX Coat for improved wear resistance.
= Tool Dimension ®10(2 Flutes)
& Work Material Equivalent to FDC600
© Cutting Speed 66m/min(2100min”)
Feed Rate 302mm/min(0.072mm/t)
Depth-of-cut 8,=5mmX5 passes
8,~10mm
Coolant Dry

Vertical Machining Centre BT40
High Wear

@ Surface Milling S50C with GSX20000S
- S type delivers optimum cutting performance.
= = Tool Dimension 06(2 Flutes)
& Work Material $50C
© Cutting Speed 87m/min (4615min”)
Feed Rate 553mm/min(0.06mm/t)
Depth-of-cut 8,=10mm
: — 8,=0.3mm
E Coolant Dry

Vertical Machining Centre  BT50

Chipping

2 Flutes
3 Flutes
4 Flutes

6 Flutes
8 Flutes

Radius
Ballnose
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Coat
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NEW "Global Standard" Solid Endmill

GSX MILL Series

I Drastically improved resistance to chattering and breakage
Optimization of irregular pitch and lead design drastically improve vibration and breakage resistance. Achieving high-speed, high efficiency milling by lowering cutting resistance.

I Cutting Area

150

100

50

Cutting Speed (m/min)

Bl Recommended Milling Examples

Application

Side Milling

Groove Milling

&

Groove Finishing

bei

Roughing | Finishing

Roughing | Finishing

Roughing | Finishing

Square Type ‘ O|© ‘ ©| O ‘ O
Radius e |© O |©  ©|© | O
M Diameter

202 %0 2Bmm ﬁ

I Cutting Resistance

|
|
;. Ve=130m/min
|

GSHvL

I Conventional Design |- - -
|

Cutting
Resistance

2
-

Stable Milling
(s)

N
(s)

Coating

I Vibration Data

Corner Helix Angle

@ Side Milling

1D 2D

D.O.C. (a)

M Irregular Pitch and Irregular Lead

Irregular
Pitch

5
= @
D o
= & 2
= o8
(= E=R7}
S 1K I\
= £
=
GE) oo |
5 (N) o
o

I
I
I QuroenceofCaeng

S,

(

()

Work Material: $50C Tool diameter: 10

Cutting Conditions: n=4,100min"!
Vi=1,450mm/min
ap=15mm, a.=2mm, Wet

Machine: BT50

M Drastically Improved Surface Quality
Improved milled surface quality through use of rounde
(Rounded land is used on sizes @5mm and,up?)

&
£
il
[=
IT]
Square
2 Flutes
3 Flutes
4 Flutes
6 Flutes
8 Flutes
Radius
saimose M Application Examples (Work Material: SUS304)
DLC Tool Cutting Conditions Surface Finish Quality Enlarged Machined Surface Surface Roughness
SUMIDIA n=1,200min"! O Ideal for finishing
Coat V=300mm/min T |
L ap,=18mm, a.,=1.2mm
Neek | GSXVL | b= °
Anti-vibration e
Uncoated Type
CBN Irregular Pitch n=1 ,300min"
FPeDb Vi=630mm/min
212 ap,=18mm, a.=1.2mm
Wet
Co}gnpgtitor's n=1,200min"' ‘ X NG due to chattering
roduct f H
. vi=300mm/min
a,=18mm, a.=1.2mm = :“ﬁ”
012 Wet =

e
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NEW "Global Standard" Solid Endmill

GSX MILL Series

M Application Examples

(®Helical Milling x 2

(D Helical Miling to Slot
Expansion Milling x 2

‘ Work Material: S50C, Tool Diameter: @12, Cutting Conditions: Dry, Air Blow

(D Side Milling @ High Speed Side Milling (®Groove Milling

Cutting Conditions: Ve=102m/min (n=4,100min™") Cutting Conditions: V;=151m/min (n=4,000min"") Cutting Conditions: v:=90m/min (n=2,400min"" )
V4=1,080mm/min ( 0.1mm/t ) V;=4,800mm/min ( 0.3mm/t ) V;=960mm/min ( 0.1mm/t )
@p=24mm, 8,=2.0mm a=12mm, 8.=2.0mm ap,=12mm

m
S
(@ Ramping (®)Seat Face Expansion Milling (®Helical Milling x 2 s—
&
‘II Square

) . ) ) ) ) Radius
Cutting Conditions: Ve=90m/min (n=2,400min"" ) Cutting Conditions: %.:=90m/min (n=2,400min"" ) Cutting Conditions: .=90m/min (N=2,400min"")
V¢=480mm/min ( 0.05mm/t ) V;=960mm/min ( 0.1mm/t ) Vy=480mm/min ( 0.05mm/t ) Ball
Ramp Angle 5° Ramp Angle 3° allnose
p Angle amp Angle

DLC

(®Engraving SUMIDIA

Coat

@ Helical Milling to Slot Expansion Milling x 2
I

Long
Neck

Uncoated

CBN
PCD

Cutting Conditions: %=90m/min (n=2,400min"" ) Cutting Conditions: %.=79m/min (1=2,100min"" )
[Helical] v¢=480mm/min ( 0.05mm/t ) [Slot Expansion] vs=672mm/min ( 0.07mm/t) [Finishing] V¢=1,920mm/min ( 0.2mm/t ) V¢=588mm/min ( 0.07mm/t )
Ramp Angle 3° ap=12mm
dp=24mm, 8,=0.1mm
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3 Flutes

4 Flutes

6 Flutes
8 Flutes

Radius
Ballnose

DLC

SUMIDIA
Coat

Long
Neck

Uncoated

CBN
PCD

NEW "Global Standard" Solid Endmill

GSX MILL Series

Bl Recommended Milling Examples

Radius Milling Copy Millimg Pocket Millimg

N A< $é~

Application

Roughing 1Finishing Roughing 1Finishing Roughing 1Finishing
L L L

Ballnose ype | © © | O © | © ©

M Diameter

04 1o 25mm a 15D)

20

12 — 30°

) N
I Improved Thermal Resistance and Wear Resistance oo .

New coating combined with a fine-grained carbide substrate exhibit better thermal and wear resistance.

M Application Range

70
9 MOLD, FINISH MASTER
==y (CBNIBallnose)
@ 60
[0]
c
kel
5
T 50
(0]
o
o
g
5 40
2

Small : Large

Chip Removal Rate Q (co/min)

M Reduced Cutting Resistance B Improved Chip Evacuation
Large helix angle on cutting edge reduces cutting Unique pocket design and expanded pocket area
resistance. promotes better chip evacuation.

Large Helix Angle
I Application Examples

0.05

—8— GSXMILL Ball—#— Comp.A
—&— Comp. B

GSX Ball (Cutting Length 140 m) [ Conventional Tool (Cutting Length 80 m)
] j | 'y 5 I b

—A— Comp.C
0.04

Able to contin Unable to continue

Wear (mm)

Chipping at the center,

Work Material: SKD61 (50HRC) large flank wear

Tool Dimensions: R3 (2 Flutes)

0.00 Ly - - - - Cutting Conditions: y,=179m/min(n=9,500min""), v; =2,250mm/min(f,=0.12mm/t)
60 80 100 120 140 8,=0.2 to 1.0mm, p;=0.3mm, Wet
Cutting Length (m) Equipment: Vertical ﬁ/lachining Centre BT40
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B Characteristics and Applications
@ Two different types of flute shapes are available.
SSDC Type (Right-hand Helix Type)
Achieves both higher cutting performance and longer tool life
through optimisation of rake angle and relief angle.

SSDCRL Type (Righ/Left-hand Helix Type)
Right/left-hand helix prevents delamination on top and bottom surfaces.

ﬁ*: 163
. Cutting resistance is dispersed even with unstable clamping, improving
M Series .
surface quality.
Type No. o Flutes Shape Diameter (mm)
% = —
SSDC4000 26 to g12
Right-hand Helix —167
S =
SSDC4000RL 26 to 912
Right/Left-hand Helix —167

M Performance
@ Surface Finish Comparison

‘Ra93 to 99 iinch

Work Material: CFRP
Tool Diameter: @ 10 (4 Flutes)

Cutting Conditions: ve=3 14m/min
n=10,000min")
vi=1,000mm/min
(f,=0.025mm/1)
Dry

Competitor's Product

Ra115 to 139 uinch

%

Results

High surface quality with no burrs

Burrs are formed. Low surface quality

I
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3 Flutes
4 Flutes

6 Flutes
8 Flutes

Radius
Ballnose

DLC

SUMIDIA
Coat

Long
Neck

Uncoated

CBN
PCD

Radius Endmill for Exotic Alloys

SSEH Series

SSEH Radius

M Characteristics and Applications

@ High helix (45° helix) improves sharpness.

@ Combination of unique flute design and semi-mirrored surface
improves chip evacuation and adhesion resistance.

@ Ultra-smooth coating with improved hardness and
heat resistance combined with tough carbide substrate
improves tool life when working with heat resistant alloys.

@ Unique, smooth radius shape mitigates cutting impact and
improves fracture resistance.

@ Both coated and uncoated types are available in stock to meet various conditions.

M Application Examples
@ Inconel 718 (Side Milling)

0.25
Conventianaiiioe] —Jl— Conventional Tool
2&?38?;?9"“ m X —@— SSEH4060-R10
0.2
€
S
T o015 T
® PP
o ) p
=
:{:3 0.1
]
b4
0.05
| | 1 |

|
0 1 2 3 4 5 6
Cutting Length (m)

Tool Diameter : 96xR1
Cutting Conditions: v,=20m/min, f,=0.025mm/t,
ap,=5mm, a,=0.5mm, wet

@ Inconel 713 (Side Milling)

0.8mm

20mm

In Sumitomo Electric Hardmetal tests,
the special coating with excellent
adhesion resistance provided less
cutting edge adhesion than the
competior's product and enabled
fracture free machining.

The competitor's product suffered from
edge adhesion leading to breakage:

Tool Diameter : 10xR1 Output : 150pcs/tool
Cutting Conditions: V,=32m/min, f,=0.018mm/t,
8,=20mm, 8,=0.8mm, Dry

Unique, smooth radius design  Original Wide Arc Flute

A\

Core

Diameter /

Semi-mirrored Rake Face

112

SSEH Radius Anti-vibration Type

M Characteristics and Applications

@ New anti-vibration type added to the SSEH type endmill for exotic alloys.
@ Buids on th same featues of eising endrils by adding an ireguaread fr exeptionall good antsdoration peiomance.
@ Compatiole with wide range of milling for exotic alloys including SUS, Inconel, and Titanium.
@ Reduces chattering for high-speed, high-feed cutting.

@ Both coated and uncoated types are available in stock to meet various conditions.

| Irregular Pitch  + Irregular Lead |

M Application Examples
@ Corner Finishing for Titanium Alloy

SSEH Anti-vibration Radius
Endmill
SSEHVL4120W-30

No Anti-vibration Mechanism
Endmill
212xR3.0

No chattering

Machined
Surface

Vibration Data = —

Increases chatering at

Stable cutting entry point cormer

Tool Breakage BAPAT

hipping caused by
chattering

No breakage

Cutting Conditions: v,=42.4m/min(n=1,125min"")
Vi=200mm/min (f,=0.044min/t)
8,=5.0mm, g.=12mm, Wet




" 135/148/151/152

EsSAFE-AOCK™ Applicable Products

B Characteristics and Applications

@ Incorporating SAFE-ADO C K™ prevents tools from
coming off even during high load machining such as slotting
and roughing, resulting in highly efficient machining.

@ Work damage caused by tool that has come off can be avoided, which prevents failures.

® Endmill can be pushed out after regrinding so that clamping
can always be performed at the same tool height.

Endmill Anti-drop Mechanis

Tool does not come off.

Type No. of Flutes Shape Diameter (mm) Type No. of Flutes Shape Diameter (mm)

GSXVL4000S-2.5D @ E 212.0t0 925.0 | SSEHVL4000WS-R @ 212.0 to ©25.0
Square —I35 Radius —I51

GSXVL4000S-R-2.5D g E 212.0t0025.0 | SSEH4000WS-R a E 212.0 t0 25.0
Radius —148 Radius —152

BsSAFE-AOCK™ Applicable Holders
@ Shrink-fit Chuck Holder

- High runout accuracy ensures
long tool life.

- Easy setup with a dedicated
shrink-fit unit

- High rigidity provides high
resistance to chattering.

B Concept lllustration during slotting

@ S AFE-AD G K™ With Anti-drop Mechanism @ Without Anti-drop Mechanism

@ Collet Chuck Holder

- Tool change-over is simple.

- Specially designed collet
provides strong grip.

- High rigidity provides high
resistance to chattering.

I

—h
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Endmills for Hardened Steel

GS MILL HARD Series

B Characteristics
GS MILL HARD (Square / Ballnose / Radius)

@ With the newly developed high-Al content Al-Ti-Cr coating, GS Hard Coat, oxidation
resistance is now 3 times higher than the conventional grade at 1,100°C. This
improves thermal and wear resistance in ultra-high-speed machining.

@ The coating surface roughness is similar to that of the
conventional GS Coat, which reduces cutting friction while
enhancing smooth cutting.

@ Ultra-fine grained carbide substrate with low cobalt content
has been newly developed to improve substrate strength. This
increases tool durability and prevents the micro-plastic deformation
of the cutting edge that occurs during ultra-high-speed machining.

@ New unique cross-sectional design promotes better chip evacuation
and tool rigidity.

@ Hard (Radius) / New endmill series with improved fracture resistance.

@ Hard (Ballose) / Utilizes a new coating with excellent lubricity as well as thermal
resistance. Achieves precision finishing of hardened steel, with a precise
radial tolerance of +3 to -7um and a seamless ball-to-periphery profile.

Seamless ball-to-
periphery profile

Radius Precision +3 to -7um

M Series
@ GS MILL HARD (Square/Ballnose) @ GS MILL HARD (Radius)
Type No. of Flutes Shape Diameter (mm) Type No. of Flutes Shape Diameter (mm)
GSH4000SF |4 Flutes T —
GSH6000SF |6 Flutes| RN AR T 21 to 620 GSHE000SF-R 6 Fiutes MRS e S 26 to 820
SIS GSHB8000SF-R |8 Flutes| & -
GSH8000SF |8 Flutes ~140 —155
—— R0.2 to R6.0
2 Flut
GSBH 20000SF | 2 Flutes (004 10 512)
—158
%’ BWGS MILL HARD (Square) .
E @ Cutting Performance (6 Flutes, @10 Side Face Milling) Units (mm) 140 | [ comerwoar |-
Work Material: SKD61(53HRC) 120
Square Tool: GSH6100SF (210) = 1201 I Flank Wear |- f
Cutting Length: 75m g 100 |. |:|Boundary Wear |--------| b
2Flutes Cutting Conditions: v.=800m/min(n=25,460min"") g ________________
3 Flutes f,=0.07 mm/t(v,=10,500mm/min) ]
ap,=10mm 8.,=0.2mm V/ S B0 R
e Dry (Air Blown), Down Cut 7
6 Flutes ’ =}
8 Flutes
Radius e
02 GS MILL HARD  Competitor's Product
Ballnose (Square)
DLC
=wom BGS MILL HARD (Ballnose)
Long .\!/\\;;pl|cakt|(:\n/I Ex:ample(lﬁ\utgrlrf::/z Eo;nginlirggswn Forging Die) Units (mm) e
ork Material:
Uncoated Tool: GSBH20300SF (R3) ~ GS MILL HARD
o Cutting Length: Approx. 150m 2 (Ballnose)
PCD Cutting Conditions: v,=75m/min (n=4,000min"")
£,=0.075 mm/t(v=600mm/min)
a,=0.16mm p=1mm Tip is worn flat
ot A . :
St Competitor’'s Product
1
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M Characteristics and Applications

@ Super smooth AURORA Coat results in low adhesion as

well as good surface finish!
@ With lower cutting forces and high rigidity, this series is
suitable for low rigidity machine!

@ Available in 2 and 4 flutes square type as well as ballnose

type endmills
@ Added R0.05 to R2.00mm long neck ball endmills for
machining copper electrodes!!

M Performance
@ Comparison of Cutting Resistance

DLC (Diamond Like Carbon) Coating

AURORA Coat Encimill ISeries

M Product Range

Series No. of Teeth Shape External Diameter (mm)
Squarg
ASM2000DL 9 . < @2 to 016
~I59
Square
ASM4000DL a 0210 016
—160
Ballnose R1 to R8
o]
SNB2000DL 0 — = (22 1o 616)
Long Neck Ball RO.05 to R2
.05 to
SNB2 0 —en (20.1 to 04)

@ Surface Finish Comparison

300 25 .
Work Material: A5052
250 252 Cbion] 217 Tool: ASM4100DL
s z 2 210 (4 Flutes)
E 200 . \ E: Cutting Conditions:
g 180 . 30% \D 48% g 15 Vvc=200m/min
B ecrease ecrease =3 B - in
5 50 \ - 2 2 - n=6,300min
8 . 125 : 3 g g Good hﬂgwh even £,=0.05mm/t
_g 100 g [ a £ i Vith Dry cut v =1,300mm/min
5 2 [+ ap,=10mm
S ol @ 23 0535 034 03 o —tmm
2 Uncoated [AURORA| AURORA| =
. o Coat Coat Down Cut
Wet Wet Dry

Emulsion Type

Il AURORA Coat Long Neck Ballnose SNB2 Type

@ Achieves longer tool life compared with chromium nitride (CrN)-coated carbide tools.

Emulsion Type

@ Ballnose radii of 0.05 to 2.00mm are covered in this product line.

@ Reduced friction coefficient
@ Extremely smooth coating structure
@ Tool Wear Comparison

3 Flutes

For Copper
Electrodes

4 Flutes

6 Flutes

0.04
Tool Cutting Length 100 m | Cutting Conditions
Competitor's CrN-coated Product

E 0.08[ - , al Tougho
£ Competitor's ¥grélM:atenal Tough-pitch Copper
£ CrN-coated R0.3mm Ballnose Endrmil
2 Product Cutting Conditions :
= 002f- Vo= 57m/min
§ L n = 30,000min™

" vi=700mm/min
E 0.01 Life Difference a,=0.035mm
§ ’ AURORA Coat Long Neck Ballnose r SN BZ ?)eH:N(I)i.s(ismm
- SNB2 Type Type

Uniform Wear
0 | | | | | | | | |
4 8 12 20 30 40 60 80 "100

Cutting Length (m)

Excellent in adhesion resistance in copper alloy milling and achieves long tool life!

8 Flutes
Radius
Ballnose

DLC

SUMIDIA
Coat

Long
Neck

Uncoated

CBN
PCD

115



SUMIBORON

MOLD FINISH MASTER

M

FWHSF{AAA\STEF!

MOLD FINISH MASTER |

SUMIDIA BINDERLESS Ball nose Endmills

N NPDB Type [ Finishing of Carbide and Hard Brtle Material |

SUMIBORON Radius Endmills

B N B R Type ’ High-Speed/High-Precision Hardened Steel Machining ‘

SUMIBORON Ball Endmills

B N B P Type ’ High-Speed/High-Precision Hardened Steel Machining ‘

SUMIBORON Ball Endmills

BNBC Type ’High-PrecisionCopperEIectrode(CopperAlloy) Machining‘

SUMIDIA Binderless Ball-nose Endmills

?

NPDB

|(’¢ 188

Carbide and Hard Brittle Material

The NPDB type enables direct mirror finishing of carbide, which is impos-
sible for existing single-crystal or polycrystalline diamonds, by employing
nanopolycrystalline diamond, which is harder than singlecrystal diamond,

for the cutting edge.

@ Ideal for Finishing of Hard, Brittle Materials Including Carbide
Provides excellent machined surface quality thanks to the sharp cutting edge and

optimized edge treatment.

@ Enables High-Precision Machining and Achieves Long Tool Life
Maintains excellent dimensional accuracy for a long time thanks to the high contour
accuracy of the cutting edge and the excellent wear resistance of diamonds.

Close-up of Cutting Edge Direct Cutting of Carbide Insert (Close-up)

2 Flutes
3 Flutes
4 Flutes

6 Flutes
8 Flutes

Radius
Ballnose

DLC

SUMIDIA
Coat

Long
Neck

Uncoated

CBN
PCD

SUMIBORON Radius Endmills

For Hardened Steel

BNBRiType; "r~ BNBP|Type
16189 1190
W Y

SUMIBORON Ball Endmills

For Copper Electrodes

a;nqﬂ

BNBC Type;, "R~
17191 4 /

For Copper Electrodes

116

@ Achieving longer tool life in high speed, high precision machining of pre-hardened steel (up to 60HRC)
@ Excellent surface finish drastically reduces the grinding process.
@ Optimized cutting edge design and CBN grade for copy and face milling, caters to a wide range of

applications.

@ Ballnose radii of 0.1 to 0.5mm are covered in this series.

@ Utilizing high CBN content grade for excellent edge
sharpness and wear resistance.

@ Achieves high quality milling with high precision cutting
edge.




M General Features
SUMIDIA Binderless is a polycrystalline diamond that directly
binds nanometer-level diamond particles with high strength
without using binders. SUMIDIA Binderless is harder than
single-crystal diamond and has no cleavability. Therefore, it
enables machining of hard brittle materials such as carbides
and enables new machining methods.

H Characteristic
+ SUMIDIA Binderless is a pure diamond, but, unlike single-crystal diamonds, has no
anisotropy. Therefore, it displays excellent wear resistance with less uneven wear.
+ Thanks to its polycrystalline structure, SUMIDIA Binderless has no cleavability
peculiar to single-crystal diamonds and displays excellent fracture resistance.

B Comparison of Structures M Hardness
SUMIDIA Binderless Conventional PCD
SEM Structure SEM Structure
Binder(Co) Bi?\gglll‘:eDLé No anisotropy and ultra-hard
Single g
Crystal Diamond tation
Conventional PCD
| | Load 4.9N
o L 0 50 100 150
Diamond Grains Diamond Grains Knoop Hardness HK(GPa)
(30 to 50nm) (1 to 10um)

M Application Examples of SUMIDIA Binderless

@Ballnose Endmill (Direct Cutting of Carbide) @Indexable Insert (Turning of Carbide)

@Cutting Tool (Ultra-Precision Cutting of Carbide)
A"

I

—h

7



Endmills

Square
2 Flutes
3 Flutes
4 Flutes

6 Flutes
8 Flutes

Radius
Ballnose

DLC

SUMIDIA
Coat

Long
Neck

Uncoated

CBN
PCD

SUMIBORON

MOLD FINISH MASTER

@ Ideal for Finishing of Hard, Brittle Materials Including Carbide W

Machined Surface Comparison (Finished Carbide Surface)

SUMIDIA BINDERLESS
NPDB Type

Diamond-Coated
Endmill

Electroplated Grinding
Wheel

| Work Material : AF1(HRA92.5) Work Shape : 95.66mm, SR3 |

@ Application to Optical Use (Fly-Eye Lens Mold)

Work Material : Carbide AF1(Ultra-fine Grain Carbide)
Tool : Finishing NPDB1050-020(R0.5)

Roughing Diamond-Coated Endmill (R0.5)
Cutting Conditions : n=60,000min"", v;=300mm/min
p=0.005mm, Oil Mist
Surface Roughness : Ra 0.015pm
Cutting Time : Finishing 2 hours 40 minutes

Roughing 55 minutes

@ Application to Medical Use (u-TAS Mold)

Work Material : Carbide AF1(Ultra-fine Grain Carbide)
Tool : NPDB1030-010(R0.5)

Cutting Conditions : n=38,000min"", v;=95mm/min
p=0.001mm, Wet(QOil based)

Machining Allowance : 0.003mm

Surface Roughness : Ra 0.016 - 0.020pm

Cutting Length : 8.3m

Cutting Time : Finishing 1 hour 28 minutes
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ij SUMIBORON MOLD FINISH MASTER
VauY

BNBR Type &=——

@ Improved machining surface qualtty through use of wiper edge (available on a.0mm endmills and larger).
Machined Surface Comparison (MOLD FINISH MASTER)

Ra : 0.08um
Rz : 0.62um

Ra : 0.14um
Rz :1.04um

Roughness
Roughness

With Wiper Edge Without Wiper Edge

@ Combination of CBN SUMIBORON BNX20 with excellent wear
resistance and optimal cutting edge design realises longer tool life.

MOLD FINISH MASTER Coated Carbide

No Chipping Breakage on Central Insert

Work Material : STAVAX(52HRC)

Tool : BNBR 2D200R050-0604(22xr0.5)

Cutting Conditions : n=20,000min"", v;=400mm/min
a,=0.03mm, p=0.7mm Oil Mist

@ Excellent wear resistance delivers almost 10 times longer
tool life than carbide endmills.

0.06 _
Breakage
0.05 -
€
£ o4}
<
]
i 0.03 |
2 Low Wear
£ 0.02
= : S 10x Tool
MOLD FINISH MASTER H
0.01 Life &%
6x Efficiency!
0 I I I |
0 30 60 90 120
Cutting Length (m)
Tool Wear Comparison
MOLD FINISH MASTER

Coated Carbide

Low Wear Breakage

Work Material : STAVAX(52HRC)

Tool : BNBR 2D200R050-0604(22xr0.5)

Cutting Conditions : n=20,000min"', v;=800mm/min
a,=0.03mm, p=0.7mm Oil Mist

Cutting Conditions : n=4,800min"', vi=120mm/min
a,=0.03mm, p;=0.7mm Oil Mist




SUMIBORON MOLD FINISH MASTER
BNBP Type € — *

@ Achieves high precision machining with precise ball profile of £0.005 pm.
@ Combination of SUMIBORON BN350 with excellent fracture resistance and cutting
edge designed with negative rake angle provides stable interrupted cutting.

Large Negative Rake Angle

N
SRR

Center cutiing edge, stable machined surface quality
@ Strong cutting edge enables use in roughing applications

MOLD FINISH MASTER Coated Carbide

No Chipping

Chipping at centre portion

Work Material : STAVAX(52HRC)

Tool : BNBP 2R100-0554 (R1.0)

Cutting Conditions : n=25,000min"", v;=1,500mm/min
a,=0.10mm, p=0.20mm Oil Mist

@ Excellent Wear Resistance and Machined Surface Quality

0.04

High Wear
Burr Formation

€

£ 003}

<

)

=

g

2 0.02 -

X

C

kS|

[T

Low Wear

(C_MOLD FINISH MASTER )

0 50 100 150 200 250
Cutting Length (m)

Tool Wear and Machined Surface Comparisons

MOLD FINISH MASTER (6 Uses)

Coated Carbide (2 Uses)

Low Wear

Good Machined Surface

Burr Formation

Work Material : STAVAX(52HRC)

Tool : BNBP 2R030-0154 (R0.3)

Cutting Conditions : n=25,000min"", v;=1,500mm/min
a,=0.05mm, p=0.10mm Oil Mist

MOLD FINISH MASTER
BNBC Type - ==

@ Ballnose radii of 0.1 to 0.5mm are covered in this series.
@ Achieves high quality milling with high precision cutting edge.

For Copper
Electrodes

Sharp cutting edge with high sharpness
and wear resistance

@ Achieving further improved tool life
MOLD FINISH MASTER

Competitor's CrN-coated Product

Low Wear (Cutting Length 400mm)  High Wear (Cutting Length 100mm)

Work Material : Tough-pitch Copper (Side Milling)

Tool : BNBC 2R030-0304 (R0.3)

Cutting Conditions : n=30,000min™!, v=700mm/min
a,=0.035mm, a.=0.03mm Oil Mist

@ Utilizing high CBN content grade for excellent edge sharpness and wear resistance.

0.04 -
€ 0.03F
E
<
5
% 0.02 |-
3
= (__MOLD FINISH MASTER )
x
S Difference in Tool Life |,
o 0.01
Longer Tool Life
0 | 1 | | 1 | | 1 | | 1 | | 1 |

4 8 12 20 30 40 60 80 100 120 200 250 300 350 400
(0.5h) (1h)  (2h) (4h) (11h)  (14h)

Cutting Length (m) (Cutting Time)
Tool Wear Comparison

MOLD FINISH MASTER

| MOLD FINISH MASTER |l Competitor's CrN-coated Product

Minimal wear, Able to Continue

-~ —~Ra0.347

Ra 1.368

Good cutter mark surface on BNBC Type

Work Material : Tough-pitch Copper

Tool : BNBC 2R030-0304 (R0.3)

Cutting Conditions : v;=57m/min, n=30,000min"’
f,=0.007.mm/t, vi=400mm/min
a,=0.005mm, a,=0.05mm Oil Mist

3 Flutes

4 Flutes

6 Flutes
8 Flutes

Radius
Ballnose

DLC

SUMIDIA
Coat

Long
Neck

Uncoated

CBN
PCD
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Coated
Endmills

(7]
o
=
=
@

2 Flutes

Radius

Ballnose

DLC

SUMIDIA
Coat

Long
Neck

Uncoated

CBN
PCD

GSX MILL Endmills (2 Flutes)

GSX20000C-1.5D Type

@

B384 u|B Hardened Steel| 2 |55 & | 3 (g8 | £ o
' O0|l©|©|o ©|0] |e]0]0
Coating Corner Side Miling Groove Miling  Groove Fiishing Face Miling Spot Facing Helical Milling Ramping
H Body
5T Dimensions (mm)
qQ ! < Cat. No. Stock
* &Lk S oD, 0 A L oD
0, GSX 20100C-1.5D | ® | 10| 15| 25| 40 | 4
% 20150C-1.5D [ ] 15| 23| 33| 40 4
30 L | 20200C-1.5D [ 20| 30| 40| 40 4
(@0)) (Units: mm) 20250C-1.5D ([ 2.5 3.8 4.8 40 4
40 GEX200000-150 20300C-1.5D | @ | 3.0 | 45| 60| 45| 6
oD, Tolerance 30 : GSX 20350C-1.5D ([ ) 3.5 5.3 6.8 45 6
20 20400C-1.5D | @ 40| 60| 75| 45 6
j ) “’l_,_—rrl 20450C-1.5D | @ | 45| 68| 83| 50 6
120<P 0 -00%0 o 20 40 60 80 160® 20500C-1.5D | @ | 50| 75| 95| 50 6
20550C-1.5D (] 5.5 8.3 | 10.3 50 6
GSX 20600C-1.5D o 6.0 | 9.0 | — 50 6
B Endmill Identification (GSXMILL Series Only) 20700C-1.5D | @ 70 | 11.0 | 18.0 | 60 8
20800C-1.5D o 8.0 | 12.0 — 60 8
GSX21000C -1.5D 20900C-1.5D | @ | 9.0 | 140 | 160 | 70 | 10
- _— 21000C-1.5D | @ [ 10.0 | 150 | — | 70 | 10
o ®@ O @ © GSX 21200C-1.5D | @ | 120 180 | — | 75| 12
Series Code  No.ofTeeth Diameter ~ Cutting Edge oty Ede e 21400C-1.5D 140 | 210 | 245 90 16
(S Sharp Pdge 21500C-1.5D 15.0 | 230 | 265 | 90 | 16
21600C-1.5D 16.0 | 240 | — 90 | 16
22000C-1.5D 20.0 | 30.0 — 100 20
Grade: ACF20
M Recommended Cutting Conditions
1. For stable machining performance use rigid, high-precision machines and holders. |
2. Use air blow when dry machining. -
3. Use wet machining for stainless steel, heat resistant alloy, and titanium alloy applications.
4. If the machine cannot achieve the recommended spindle speed, please use the max. spindle speed available. e 2D,

@ Side Milling
(WorkMateral | Stryctural Steel Carb%nCSteeI Cast Iron AIIoSyCSNtIeeI Tempe;t\eldﬁteKel, T_'argemd £l Hardened Steel Stainless Steel | Heat Resistive Steel
SS FC ’ (45 to 55HRC) SUS304, SUS316 Titanium Alloy
Cond. (150 to 250HB) (25 to 35HRC) (85 to 45HRC)
D Spindle Speed|Feed Rate|Spindle Speed|Feed Rate|Spindle Speed|Feed Rate|Spindle Speed|Feed Rate|Spindle Speed|Feed Rate|Spindle Speed Feed Rate|Spindle Speed|Feed Rate|Spindie SpeedFeed Rate|
o (mm) (min') | (mm/min) | (min?) | (mm/min) | (min*) | (mm/min) | (min') | (mm/min) | (Min?) | (mm/min) | (min*) | (mm/min) | (min') | (mm/min) | (Min?) | (mm/min)
1.0 |19,600| 250 (19,600 250 |19,600| 250 |18,300| 180 |[12,700| 100 9,000 60 |11,000 70 9,000 50
20 |11,200| 340 |11,200| 340 (11,200| 340 |10,500| 240 7,300 130 5,300 80 6,400 90 5,300 70
4.0 6,400 | 460 6,400 | 460 6,400 | 460 6,000 | 320 4,200 180 3,000 | 110 3,600 | 120 3,000 90
6.0 4,600 | 560 4,600 | 560 4,600 | 560 4,300 | 400 3,000 210 2,200 | 130 2,700 | 140 2,200 | 100
8.0 3,400 | 560 3,400 | 560 3,400 | 560 3,200 | 400 2,200 210 1,600 | 130 2,000 | 140 1,600 | 100
10.0 2,800 | 560 2,800 | 560 2,800 | 560 2,600 | 400 1,800 | 210 1,300 | 130 1,600 | 140 1,300 | 100
12.0 2,300 | 560 2,300| 560 2,300| 560 2,200 | 400 1,500 | 210 1,100 | 130 1,300 | 140 1,100 | 100
16.0 1,700 | 450 1,700 | 450 1,700 | 450 1,600 | 320 1,100 | 180 800 | 100 1,000| 110 800 85
20.0 1,350 | 380 1,350 | 380 1,350 | 380 1,300 | 280 900, 160 650 90 800 | 100 650 75
Standard [ @p 1.5D; 1.0D;
Dephof-cu| @e 0.05D, 0.02D.
@ Groove Milling
Work Metera Structural Steel Carb%rE:Steel Cast Iron AIIoSyCSNtleeI Tempeﬁd:tle(e | ﬁgﬁd Sl ardened Steel | Stainless Steel | Heat Resistive Steel
Cond. SS (150 to 250HB) FC (25 to 35HRC) (35 to ASHRC) (45 to 55HRC) SUS304, SUS316 Titanium Alloy
D Spindle Speed|Feed Rate(Spindle Speed|Feed Rate|Spindle Speed|Feed Rate|Spindle Speed[Feed Rate|Spindle Speed|Feed Rate|Spindle Speed|Feed Rate{Spindle SpeedFeed Rate|Spindle Speed|Feed Rate
o (mm) (min') | (mm/min) | (min') | (mm/min) | (min") | (mm/min) | (min') | (mm/min) | (Min?) | (mm/min) | (min") | (mm/min) | (min') | (mm/min) | (Min?) | (mm/min)
1.0 |19,600| 200 (19,600 250 |19,600| 250 |18,300| 180 |[12,700| 100 9,000 60 |11,000 50 4,500 20
20 |11,200| 270 |11,200| 340 (11,200| 340 |10,500| 240 7,300 130 5,300 80 6,400 65 2,650 25
4.0 6,400 | 370 6,400 | 460 6,400 | 460 6,000 | 320 4,200| 180 3,000 | 110 3,600 80 1,500 35
6.0 4,600 | 450 4,600 | 560 4,600 | 560 4,300 | 400 3,000 210 2,200 | 130 2,700 | 100 1,100 40
8.0 3,400 | 450 3,400 | 560 3,400 | 560 3,200 | 400 2,200 210 1,600 | 130 2,000, 100 800 40
10.0 2,800 | 450 2,800 | 560 2,800 | 560 2,600 | 400 1,800 | 210 1,300 | 130 1,600 | 100 650 40
12.0 2,300 | 450 2,300 | 560 2,300 | 560 2,200 | 400 1,500 | 210 1,100 | 130 1,300 | 100 500 40
16.0 1,700 | 360 1,700 | 450 1,700 | 450 1,600 | 320 1,100 | 180 800 | 100 1,000 80 400 35
20.0 1,350 | 300 1,350 | 380 1,350 | 380 1,300 | 280 900, 160 650 90 800 70 320 30
Srlghtni] @p 0.2D. 0.5D. 0.2D. 0.05D, 0.2D
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GSX MILL 2 Flute Endmills Sharp Edge

GSX20000S-2D Type

88|55|.|E |2 _|HardenedSteellg (5= E [ 3 (8. | £ o
@ B @ @ LEREEE o)l e enant B EIER O RIES
Ole|e|le|e|e[0] [@]0]|O
Coating Corner Side Miling Groove Finishing
H Body
— [ Dimensions (mm)
o QvI m - gI Cat. No. Stock
Qy | X ) @[)c I LE L g[)s
_#,‘ GSX 20050S-2D o 05| 13| 17| 40 4
<« bk 20100S-2D ® | 10| 25| 35| 40| 4
T L ! 20150S-2D ® | 15| 38| 48| 40| 4
(©02) (Units: mm) 20150S-2D-S3 | @ 15 3.8 4.8 38 3
e 40 G8X200008-2D 20200S-2D ® | 20| 50| 60| 40| 4
= e sof » GSX 20200S-2D-S3| @ | 20| 50| 60| 38| 3
20 20250S-2D o 2.5 6.3 7.3 40 4
"0 ’_I—F 20300S-2D o 30| 75| 9.0 45 6
o} 20 40 60 80 100 (§) 203003'2D'S3 . 3.0 75 - 38 3
20350S-2D o 3.5 8.8 | 10.3 45 6
GSX 20400S-2D [ 40| 11.0 | 140 | 45 6
B Endmill Identification (GSXMILL Series Only) 20400S-2D-S4| @ | 40 | 110 | — 45 4
20450S-2D o 45 | 11.3 | 12.8 50 6
GSX20150S-2D-S 20500S-2D ® | 50 130|196 50 | 6
— - - — — — 20550S-2D [ J 55| 13.0 | 19.6 50 6
@ ®© © @ © ® GSX 20600S-2D ® 60130 — | 50| 6
Series Code  No.ofTeeth Diameter Cutting Edge  (infiglet ~ Shank Diameter 20700S-2D Y 70 | 16.0 | 21.1 60 8
(& Gooh Lo 20800S-2D ® | 80|190| — | 60| 8
20900S-2D o 9.0 | 19.0 | 241 70 10
21000S-2D ® |100 | 220 | — 70 | 10
GSX 21200S-2D o 12.0 | 26.0 — 75 12
21600S-2D o 16.0 | 32.0 — 90 16
22000S-2D (] 20.0 | 40.0 — 100 20
Grade: ACF20
Bl Recommended Cutting Conditions
1. For stable machining performance use rigid, high-precision machines and holders.
2. Use air blow when dry machining.
3. Use wet machining for stainless steel, heat resistant alloy, and titanium alloy applications. @]
4. If chattering is a pr oblem, reduce the spindle speed and feed rate indicated in the table below by the same ratio, or reduce the depth of cut. "
5. This series is not recommended for groove milling. —
6. If the machine cannot achieve the recommended spindle speed, please use the max. spindle speed available. e oD, a
@ Side Milling
WorkMeeral | Structural Steel CarbgnCSteel Cast Iron AIIcéyCSNtIeeI TempeﬁdASteKeI, ﬁgﬁd e Hardened Steel Stainless Steel | Heat Resistive Steel
Cond. SS (150 to 250HB) FC (25 to 35HRC) (35 to ASHRC) (45 to 55HRC) | SUS304, SUS316 Titanium Alloy
D Spindle Speed|Feed RateSpindle Speed|Feed Rate|Spindle Speed|Feed Rate|Spindle Speed|Feed Rate|Spindle Speed|Feed Rate|Spindle Speed|Feed Rate|Spindle Speed|Feed Rate|Spindle Speed|Feed Rate
o (mm) (min") | (mm/min) | (min?) | (mm/min) | (Min") | (mm/min) | (min?) | (mm/min) | (min') | (mm/min) | (min?) | (mm/min) | (min?) | (mm/min) | (min") | (mm/min)
1.0 |(16,600| 180 |16,600| 180 |16,600| 180 |15,500| 130 |10,500 70 7,500 45 9,400 50 7,500 35
2.0 9,500 | 250 9,500 | 250 9,500 | 250 9,000 | 200 6,200 | 100 4,500 60 5,400 70 4,500 50
4.0 5,400 | 330 5,400 | 330 5,400 | 330 5,000 250 3,400 | 120 2,500 75 3,000 90 2,500 65
6.0 4,000 | 400 4,000 | 400 4,000 | 400 3,700 | 300 2,550 | 150 1,900 | 100 2,300 110 1,900 80
8.0 3,000 | 400 3,000 | 400 3,000 | 400 2,800 | 300 1,900 | 150 1,400 | 100 1,700| 110 1,400 80
10.0 2,400 | 400 2,400 | 400 2,400 | 400 2,200 | 300 1,500 | 150 1,100 | 100 1,300 | 110 1,100 80
12.0 2,000| 400 2,000 | 400 2,000 | 400 1,850 | 300 1,300 | 150 950 | 100 1,100| 110 950 80
16.0 1,500 | 330 1,500 | 330 1,500 | 330 1,400 | 250 950 | 120 700 75 850 85 700 60
20.0 1,200 | 280 1,200 | 280 1,200 | 280 1,100 | 220 750 110 550 65 650 75 550 55
Stendard | &y, 2.0D.
Depth-ofcut| @, 0.02D, [ 0.01Dc
@ Groove Finishing
Work atri Structural Steel Carb%rg:Steel Cast Iron AII%yCS'\;(IeeI Tempeﬁd:mKel, 'ﬁ'ge;\]zd ez Hardened Steel Stainless Steel | Heat Resistive Steel
Cond. (150 to 250HB) FC (25 to 35HRC) (35 1o ;15HRC) (45 to 55HRC) | SUS304, SUS316 Titanium Alloy
D, (mm) Spindle Speed|Feed RateSpindle Speed|Feed Rate|Spindle Speed|Feed Rate|Spindle Speed|Feed Rate|Spindle Speed|Feed Rate|Spindle Speed|Feed Rate|Spindle Speed|Feed Rate|Spindle Speed|Feed Rate
° (min) | (mm/min) | (min?') | (mm/min) | (min*) | (mm/min) | (min') | (mm/min) | (min?) | (mm/min) | (min*) | (mm/min) | (min') | (mm/min) | (min?) | (mm/min)
1.0 |16,600| 180 |16,600| 180 |16,600| 180 |15,500| 130 |10,500 70 7,500 45 9,400 50 7,500 35
2.0 9,500 | 250 9,500 | 250 9,500 | 250 9,000 | 200 6,200 | 100 4,500 60 5,400 70 4,500 50
4.0 5,400 | 330 5,400 | 330 5,400 | 330 5,000 250 3,400 | 120 2,500 75 3,000 90 2,500 65
6.0 4,000 | 400 4,000 | 400 4,000 | 400 3,700 | 300 2,550 | 150 1,900 | 100 2,300 110 1,900 80
8.0 3,000 | 400 3,000 | 400 3,000 | 400 2,800 | 300 1,900 | 150 1,400 | 100 1,700| 110 1,400 80
10.0 2,400 | 400 2,400 | 400 2,400 | 400 2,200 | 300 1,500 | 150 1,100 | 100 1,300 | 110 1,100 80
12.0 2,000 | 400 2,000 | 400 2,000 | 400 1,850 | 300 1,300 | 150 950 | 100 1,100| 110 950 80
16.0 1,500 | 330 1,500 | 330 1,500 | 330 1,400 | 250 950 | 120 700 75 850 85 700 60
20.0 1,200 | 280 1,200 | 280 1,200 | 280 1,100 | 220 750 110 550 65 650 75 550 55
Standerd | &, 1.5D,
Depth-ofcut| @, 0.02D. Max.
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GSX20000C-3D Type @

885 |. 5| Hardened Steel| 8 §§ HEE N
@ esX 'I @ @ @ @ @ @ @ B5|5228 i s B2 eeRRrEl 8= 8 | S 182 8| 6
! ! O0|l©|©®|o ©|0] |e]0]|0
Coating Corner Side Miling Groove Milling  Groove Finishing Face Miling Spot Facing Helical Miling Ramping
H Body
T BT Dimensions (mm)
Qy | — v QDC g gz L GDS
e GSX20050C-2D | @ | 05| 10| 14| 40| 4
% 20100C-2D [ ) 10 | 20| 30 | 40 4
o L | 20150C-2D ® | 15| 30| 40| 40| 4
(eDc) (Units: mm) 20200C'2D . 20 40 50 40 4
e 40 GSX20000C-2D 20250C-2D @® | 25| 50| 60| 40 4
- —— g G S O A GSX 20300C-2D ® [ 30 60| 75| 45| 6
20 20350C-2D [ ] 35| 70| 85| 45 6
EY 10 ; 20400C-2D @ | 40| 80| 95| 45| 6
120<D 0 -0.030 o 20 40 60 80 100 () 20450C'2D . 4.5 9.0 10.5 50 6
20500C-2D (] 5.0 | 10.0 | 12.0 50 6
GSX 20550C-2D [ J 5.5 | 11.0 | 13.0 50 6
B Endmill Identification (GSXMILL Series Only) 20600C-2D ® | 60| 120 | — 50 6
20700C-2D o 70 | 14.0 | 16.0 60 8
GSX20050C-2D 20800C-2D | @ | 80 | 160 — | 60 | 8
—_ I 20900C-2D o 9.0 | 18.0 | 20.0 70 10
o @ o & ® GSX 21000C-2D | @ | 10.0 [200 | — | 70 | 10
Series Code  No.ofTeeth Diameter Cutting Edge (i leh 21200C-2D ® 12.0 | 24.0 _ 75 12
(G GaanLand 21400C-2D 14.0 | 280 | 315 | 90 | 16
21500C-2D 15.0 | 30.0 | 335 90 16
21600C-2D [ ) 16.0 | 32.0 — 90 16
GSX 22000C-2D ® | 20.0 | 40.0 — 100 20
22500C-2D @ 250|500 — | 120 | 25
Grade: ACF20
Bl Recommended Cutting Conditions
1. For stable machining performance use rigid, high-precision machines and holders.
2. Use air blow when dry machining. |
3. Use wet machining for stainless steel, heat resistant alloy, and titanium alloy applications. <&
4. If chattering is a problem, reduce the spindle speed and feed rate indicated in the table below by the same ratio, or reduce the depth of cut. .
5. If the machine cannot achieve the recommended spindle speed, please use the max. spindle speed available. de oD,
B2 @ Side Miling
3 'E WokMeleid |~ Stryctural Steel Carb%nCSteel Cast Iron A“%yCSNtleel Tempeﬁdﬁtel(el’ I;I_iar'(:i,eR;d Sed| Hardened Steel | Stainless Steel Heat Resistive Steel
o w Cond. SS (150 to 250HB) FC (25 to 35HRC) (3510 215HRC) (45 to 55HRC) SUS304, SUS316 Titanium Alloy
s D Spindle SpeedFeed Rate|Spindle Speed|Feed Rate|Spindle Speed|Feed Rate|Spindle Speed Feed Rate|Spindle Speed|Feed Rate|Spindle Speed|Feed Rate|Spindle Speed|Feed Rate|Spindle Speed| Feed Rate
guare o (mm) (min') | (mm/min) | (min?) | (mm/min) | (min*) | (mm/min) | (min') | (mm/min) | (Min?') | (mm/min) | (min*) | (mm/min) | (min') | (mm/min) | (Min?) | (mm/min)
2 Flutes 1.0 [19,600| 250 |19,600| 250 |19,600| 250 |18,300| 180 [12,700| 100 9,000 60 |11,000 70 9,000 50
20 |11,200| 340 |11,200| 340 |11,200| 340 |10,500| 240 7,300 | 130 5,300 80 6,400 90 5,300 70
4.0 6,400 | 460 6,400 | 460 6,400 | 460 6,000 | 320 4,200 180 3,000 | 110 3,600| 120 3,000 90
6.0 4,600 | 560 4,600 | 560 4,600 | 560 4,300 | 400 3,000 210 2,200 | 130 2,700| 140 2,200 | 100
8.0 3,400 | 560 3,400 | 560 3,400 | 560 3,200 | 400 2,200] 210 1,600 | 130 2,000| 140 1,600 | 100
10.0 2,800 | 560 2,800 | 560 2,800 | 560 2,600 | 400 1,800 | 210 1,300 | 130 1,600 | 140 1,300 | 100
12.0 2,300 | 560 2,300 | 560 2,300 | 560 2,200| 400 1,500 | 210 1,100 | 130 1,300 | 140 1,100 | 100
; 16.0 1,700 | 450 1,700 | 450 1,700 | 450 1,600 | 320 1,100 | 180 800 | 100 1,000 | 110 800 85
Radlus 20.0 1,350 | 380 1,350 | 380 1,350 | 380 1,300 | 280 900 | 160 650 90 800| 100 650 75
Ballnose 25.0 1,000 | 300 1,000 | 300 1,000 | 300 1,000 | 220 700| 120 500 70 640 80 500 60
Standerd [ ap 1.5D; 1.0D,
DLC Depth-ofcut| @e 0.05D. 0.02D.
soiion @ Groove Milling
I_o(:;' Work Materi Structural Steel Carbgrg:Steel Cast Iron AII%yCS'\;(IeeI Tempeﬁdﬁtelzl, I}-Ijrge'r\lzd = Hardened Steel Stainless Steel | Heat Resistive Steel
Neck | Cond. SS (150 to 250HB) FC (25 to 35HRC) (35 to ;15HRC) (45 to 55HRC) SUS304, SUS316 Titanium Alloy
Uncoated | p_ (mim) Spindlg SpeedFeed Rlate Spindlg SpeedFeed Rlate Spindlg SpeedFeed Rlate Spindlg SpeedFeed Rlate Spindlg SpeedFeed Rlate Spindlg Speed Feed Rlate Spindlg Speed Feed Rlate Spindlg Speed| Feed Rgte
° (min') | (mm/min) | (min?) | (mm/min) | (min*) | (mm/min) | (min') | (mm/min) | (Min?) | (mm/min) | (min*) | (mm/min) | (min') | (mm/min) | (mMin?) | (mm/min)
gg: 1.0 |[19,600| 200 |19,600| 250 |19,600| 250 |18,300| 180 [12,700| 100 9,000 60 |11,000 50 4,500 20
20 |11,200| 270 |11,200| 340 (11,200| 340 |10,500| 240 7,300 130 5,300 80 6,400 65 2,650 25
4.0 6,400 | 370 6,400 | 460 6,400 | 460 6,000 | 320 4,200| 180 3,000 | 110 3,600 80 1,500 35
6.0 4,600 | 450 4,600 | 560 4,600 | 560 4,300 | 400 3,000 | 210 2,200 | 130 2,700| 100 1,100 40
8.0 3,400 | 450 3,400 | 560 3,400 | 560 3,200 | 400 2,200 | 210 1,600 | 130 2,000| 100 800 40
10.0 2,800 | 450 2,800 | 560 2,800 | 560 2,600 | 400 1,800 | 210 1,300 | 130 1,600 | 100 650 40
12.0 2,300 | 450 2,300 | 560 2,300 | 560 2,200| 400 1,500 | 210 1,100 | 130 1,300 | 100 500 40
16.0 1,700 | 360 1,700 | 450 1,700 | 450 1,600 | 320 1,100 | 180 800 | 100 1,000 80 400 35
20.0 1,350 | 300 1,350 | 380 1,350 | 380 1,300 | 280 900| 160 650 90 800 70 320 30
25.0 1,000 | 240 1,000 | 300 1,000 | 300 1,000 | 220 700| 120 500 70 640 55 250 25
Srlghtai] @p 0.2D 0.5D; 0.2D 0.05D. 0.2D
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GSX MILL Endmills (2 Flutes)

GSX20000C-3D Type

888 .-E Hardened Steel| 8 §§ B R
=SE2E3 3 = = 3| Z | = (28] & | =
68X 855812805t marTReTRe| 5250 B | S 32| B | B
oOle|e|e|e|e|o0] |[e|0]o
Coating Corner Side Miling Groove Finihing
I —
st i | <
N = H
¥ - oV
4—2.‘
%
L
1
30°
(@Dc) (Units: mm)
40" GSX20000S-3D
Helix Angle 30l
oD, Tolerance i i i
20
D<3.0 0 -0.015
10|
o 20 40 60 80 100

B Endmill Identification (GSXMILL Series Only)

Dimensions (mm)
Cat. No. Stock GSX 2 0050 § - 3D
oD. | ¢ % L | oDs o) ® ® ® ®
GSX 20050S-3D o 0.5 15| 19| 40 4 Series Code  No.oiTeeh  Diameter Cutting Edge  (feleh
20100S-3D [} 1.0 30| 4.0 40 4 (S: Sharp Edge
20150S-3D ® | 15| 45| 55| 40 | 4 C: Gash Land
20200S-3D o 2.0 6.0 7.0 40 4
20250S-3D [ ] 25| 75| 85| 40 4
GSX 20300S-3D o 30| 90| 105 | 50 6
20400S-3D o 4.0 | 120 | 13.5 50 6
20500S-3D o 5.0 | 15.0 | 170 50 6
20600S-3D o 6.0 | 18.0 — 50 6
20800S-3D [ J 80 | 240 | — 70 8
GSX 21000S-3D o 10.0 | 30.0 — 90 10
21200S-3D o 12.0 | 36.0 — 90 12
21600S-3D o 16.0 | 48.0 — 110 16
22000S-3D 20.0 | 60.0 — 120 20
Grade: ACF20
M Recommended Cutting Conditions
1. For stable machining performance use rigid, high-precision machines and holders.
2. Use air blow when dry machining.
3. Use wet machining for stainless steel, heat resistant alloy, and titanium alloy applications. N
4. If chattering is a problem, reduce the spindle speed and feed rate indicated in the table below by the same ratio, or reduce the depth of cut. © o
5. This series is not recommended for grooving. ®
6. If the machine cannot achieve the recommended spindle speed, please use the max. spindle speed available. “a. -D a,
@ Side Milling
orkMatetd | Stryctural Steel Carb%rE;Steel Cast Iron AII%yCSNtIeeI Tempeﬁd:tliel, Hﬁrge’r\];d - Hardened Steel Stainless Steel | Heat Resistive Steel
Cond. SS (150 to 250HB) FC (25 to 35HRC) (3510 215HF{C) (45 to 55HRC) SUS304, SUS316 Titanium Alloy
D (mm) Spindlg Speed|Feed R_ate Spindlg Speed|Feed R_ate Spindlg Speed|Feed R_ate Spindlg Speed|Feed R_ate Spindlg Speed|Feed R_ate Spindlg Speed|Feed R_ate Spindle_ Speed|Feed R_ate Spindle_ Speed| Feed Rgte
° (min) | (mm/min) | (min?) | (mm/min) | (min') | (mm/min) | (min?) | (mm/min) | (Min?) | (mm/min) | (min*) | (mm/min) | (min?') | (mm/min) | (min?) | (mm/min)
1.0 [14,000| 140 |14,000| 140 |14,000| 140 |[13,200| 100 8,900 50 6,300 30 8,000 35 6,300 25
2.0 8,100 180 8,100 | 180 8,100 | 180 7600 | 150 5,300 90 3,700 45 4,400 50 3,800 40
4.0 4,400 | 240 4,400 | 240 4,400 | 240 4,000 150 2,900 110 1,900 55 2,200 65 1,900 50
6.0 2,900 | 260 2,900 | 260 2,900 | 260 2,700 180 2,100| 130 1,200 65 1,400 75 1,200 60
8.0 2,200| 230 2,200 230 2,200 230 2,000 180 1,600 | 130 900 65 1,100 75 900 60
10.0 1,800 | 220 1,800 | 220 1,800 | 220 1,600 | 170 1,300 | 130 750 65 850 75 750 60
12.0 1,500 | 200 1,500 | 200 1,500 | 200 1,300| 170 1,000| 130 630 65 700 75 600 60
16.0 1,100| 170 1,100 | 170 1,100 | 170 1,000 | 150 800| 110 450 55 550 65 450 50
20.0 850| 160 850| 160 850| 160 800| 130 600| 100 350 50 400 55 350| 45
Standard [ @p 2.5D, 2.0D.
Deptvolru] @e Below 3 :0.02D. 93 and above : 0.05D 0.01D
@ Groove Milling
WokMeteiel |~ Stryctural Steel Carb%rE:Steel Cast Iron AII%yCSNtIeeI Tempeﬁd:tr(el, Egﬁd S¢d| Hardened Steel | Stainless Steel | Heat Resistive Steel
Cond. SS (150 to 250HB) FC (25 to 35HRC) (3510 ;15HRC) (45 to 55HRC) SUS304, SUS316 Titanium Alloy
D Spindle Speed|Feed Rate|Spindle Speed|Feed Rate|Spindle Speed|Feed Rate|Spindle Speed|Feed Rate|Spindle Speed|Feed Rate|Spindle SpeedFeed Rate|Spindle Speed|Feed Rate(Spindle Speed| Feed Rate
o (mm) (min) | (mm/min) | (min') | (mm/min) | (min"") | (mm/min) | (min?') | (mm/min) | (Min?) | (mm/min) | (min") | (mm/min) | (min') | (mm/min) | (Min') | (mm/min)
1.0 |14,000| 140 ([14,000| 140 |[14,000| 140 |13,200| 100 8,900 50 6,300 30 8,000 35 6,300 25
2.0 8,100 | 180 8,100 | 180 8,100 | 180 7,600 | 150 5,300 90 3,700 45 4,400 50 3,800 40
4.0 4,400| 240 4,400 | 240 4,400 | 240 4,000| 150 2,900 110 1,900 55 2,200 65 1,900 50
6.0 2,900 | 260 2,900 | 260 2,900 | 260 2,700 180 2,100| 130 1,200 65 1,400 75 1,200 60
8.0 2,200| 230 2,200 | 230 2,200 | 230 2,000| 180 1,600 | 130 900 65 1,100 75 900 60
10.0 1,800 | 220 1,800 | 220 1,800 | 220 1,600| 170 1,300 | 130 750 65 850 75 750 60
12.0 1,500 | 200 1,500 | 200 1,500 | 200 1,300| 170 1,000 | 130 630 65 700 75 600 60
16.0 1,100| 170 1,100| 170 1,100| 170 1,000 | 150 800| 110 450 55 550 65 450 50
20.0 850 | 160 850 | 160 850 | 160 800| 130 600| 100 350 50 400 55 350| 45
Stendard | ap 1.5D,
Deptvofu] @e 0.02D¢ Max.
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Endmills

Square

2 Flutes

Radius
Ballnose
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GSX MILL Endmills (2 Flutes)

GSX20000C-3D Type

38|58, .o|E Hardened Steel| £ Eg & [SiEnE o
c1-)x¢ " @ @ @ @ @ 3535 28\2 5| EAmReTReTRe s EE| B | S 1521 8 | 6
] O|©|0|0 ©|0] |e|o|o
Coating Corner SdeMiling  Groove Miling  Grooie Fnihing FaceMilng  Spot Facing
CH—— ki
‘<—e>
%
I L 1
30°
(eD.) (Units: mm)
40/ GSX20000C-3D
Helix Angle 30 15D 2D 3D 4D
oD¢ Tolerance
D<30 00015 20
10
o 20 40 60 80 100D
B Endmill Identification (GSXMILL Series Only)
Dimensions (mm)
Cat. No. Stock GSX 2 01 00 Q - 3D
oD. | ¢ % L | oDs o ® ® @ ®
GSX 20100C-3D o 10| 3.0 40| 40 4 Series Code  MoofTeeh  Diameter Cutting Edge  (iffplat
20150C-3D [ ] 15 4.5 55 40 4 (S: Sharp Edge
20200C-3D [ J 2.0 6.0 70 40 4 C: Gash Land
20250C-3D [ ] 25| 75| 85| 40 4
20300C-3D o 3.0 9.0 | 10.5 50 6
GSX 20400C-3D ([ 4.0 | 12.0 | 13,5 50 6
20500C-3D o 5.0 | 15.0 | 170 50 6
20600C-3D o 6.0 | 18.0 | — 50 6
20800C-3D o 8.0 | 240 | — 70 8
21000C-3D [ J 10.0 | 30.0 | — 90 10
GSX 21200C-3D [ 12.0 | 36.0 | — 90 12
21600C-3D o 16.0 | 48.0 | — 110 16
22000C-3D 20.0 | 60.0 | — | 120 | 20
Grade: ACF20
M Recommended Cutting Conditions
1. For stable machining performance use rigid, high-precision machines and holders.
2. Use air blow when dry machining.
3. Use wet machining for stainless steel, heat resistant alloy, and titanium alloy applications.
4. In rare cases, chattering may occur in early milling stages, dissipating after 2m of cutting. &)
5. If chattering is a problem, reduce the spindle speed and feed rate indicated in the table below by the same ratio, or o
reduce the depth of cut.
6. If the machine cannot achieve the recommended spindle speed, please use the max. spindle speed available. ae oD,
@ Side Milling
Workatrel Structural Steel Carb%réSteel Cast Iron AII%yCS'\;(IeeI TempeﬁdASteKel, I}-Ijrge'r\l:d 2 Hardened Steel Stainless Steel | Heat Resistive Steel
Cond. (150 to 250HB) FC (25 to 35HRC) (35 to ;15HRC) (45 to 55HRC) SUS304, SUS316 Titanium Alloy
De(mm) Spindle Speed|Feed Rate|Spindle Speed|Feed Rate|Spindle Speed|Feed Rate|Spindle Speed|Feed Rate|Spindle Speed|Feed Rate|Spindle Speed|Feed Rate|Spindle Speed|Feed Rate|Spindle Speed| Feed Rate
° (min") | (mm/min) | (min?) | (mm/min) | (min*) | (mm/min) | (min") | (mm/min) | (Min?) | (mm/min) | (min*) | (mm/min) | (min') | (mm/min) | (Min?) | (mm/min)
1.0 [(16,600| 190 |16,600| 190 |16,600| 190 |15,500| 140 |10,500 70 7,500 45 9,400 50 7,500 35
2.0 9,500 | 250 9,500 | 250 9,500 | 250 9,000 | 200 6,200 | 120 4,500 60 5,200 70 4,500 50
4.0 5,200 330 5,200 330 5,200 330 4,800 | 200 3,400 | 150 2,250 75 2,600 90 2,250 65
6.0 3,500 | 360 3,500 | 360 3,500 | 360 3,200 | 250 2,550 | 170 1,500 90 1,700 | 100 1,500 80
8.0 2,600 | 320 2,600 | 320 2,600 | 320 2,400 | 240 1,900 | 170 1,100 90 1,300 | 100 1,100 80
10.0 2,100 | 300 2,100 | 300 2,100 | 300 1,900 | 230 1,500 | 170 900 90 1,000 | 100 900 80
12.0 1,750 | 280 1,750 | 280 1,750 | 280 1,600 | 230 1,250 | 170 750 90 850 | 100 750 80
16.0 1,300 | 240 1,300 | 240 1,300 | 240 1,200 | 200 950 | 150 550 75 650 85 550 65
20.0 1,050 | 220 1,050 | 220 1,050 | 220 950, 180 750 140 450 70 500 75 450 60
Standerd | ap 2.5D; 2.0D,
Depth-ofcut| @e Below 3 : 0.05D. @3 and above : 0.1D¢ 0.02D.

@ Groove Milling

WorkMaetel | gtrctural Steel | C2700N Steel Cast Iron AIIoSyCSNtIeeI Tempeﬁdﬁtelfl’ I}-Ijrl(f’r\lzd Sed| {ardened Steel | Stainless Steel | Heat Resistive Steel
Cond. SS (150 to 250HB) FC (25 to 35HRC) (35 to ;15HRC) (45 to 55HRC) SUS304, SUS316 Titanium Alloy
D Spindle Speed|Feed Rate|Spindle Speed|Feed Rate|Spindle Speed|Feed Rate|Spindle Speed Feed Rate|Spindle Speed|Feed Rate|Spindle Speed|Feed Rate|Spindle Speed|Feed Rate|Spindle Speed| Feed Rate
c(mm) Ao " Ao " o ] o q o q o f ot " ol 5

(min') | (mm/min) | (min?) | (mm/min) | (min*) | (mm/min) | (min') | (mm/min) | (Min?) | (mm/min) | (min*) | (mm/min) | (min') | (mm/min) | (mMin?) | (mm/min)
1.0 |16,600 70 |16,600 80 |16,600 80 |15,500 50 |10,500 50 7,500 35 9,400 30 3,750 10
2.0 9,500 80 9,500 | 100 9,500 | 100 9,000 90 6,200 60 4,500 45 5,200 40 2,250 15
4.0 5,200 120 5,200 150 5,200 150 4,800 | 120 3,400 80 2,200 50 2,600 50 1,250 20
6.0 3,500 | 140 3,500| 170 3,500| 170 3,200| 130 2,550 | 100 1,500 50 1,700 60 950 25
8.0 2,600 | 140 2,600 | 160 2,600 | 160 2,400| 130 1,900 | 100 1,100 50 1,300 60 700 25
10.0 2,100 | 130 2,100 | 150 2,100 | 150 1,900 | 120 1,500 90 900 50 1,000 60 550 25
12.0 1,750 | 130 1,750 | 150 1,750 | 150 1,600 | 120 1,250 90 750 50 850 60 450 25
16.0 1,300 | 110 1,300 | 130 1,300 | 130 1,200 110 950 80 550 45 650 50 350 20
20.0 1,050 | 100 1,050 | 120 1,050 120 950 | 100 750 70 450 40 500 40 280 15
St D] ap 0.1D; 0.2D, 0.05D. 0.1D,
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GSX MILL Endmills (2 Flutes)

GSX20000C-4D Type

S = 2 == 5 >[5 =
E% Sal=aalB Hardened Steel g %E £ 2 E.1£ | 2
Ss|icse2e| 2 4510 55[55 10 60[60 10 65| -5 & | =< z | |82 €| i
CO|OND|ID|E HRC | HRC | HRC | & |IE 38| S < Oo=x| S o
oloele ©|0] |®|l0]O

Spot Facing

A

LAl — —

0D; h5|

Helix Angle

(0Dc)

(Units:

|

mm)

407 GSX20000C-4D

Tolerance

15D 2D 3D 4D

-0.015

20

40 60 80

100 (&)

Bl Recommended Cutting Conditions
1. For stable machining performance use rigid, high-precision machines and holders.
2. Use air blow when dry machining.
3. Use wet machining for stainless steel, heat resistant alloy, and titanium alloy applications.
4. In rear cases, chattering may occur in early milling stages, dissipating after 2m of cutting.

Dimensions (mm)

Cat. No. Stock
oD. | ¢ % L | oDs
GSX 20100C-4D o 10| 40| 50| 40 4
20150C-4D o 15| 6.0 70 | 40 4
20200C-4D o 20| 80| 9.0| 40 4
20250C-4D ( 2,5 | 10.0 | 11.0 50 4
20300C-4D o 3.0 | 12.0 | 135 50 6
GSX 20400C-4D ([ J 4.0 | 16.0 | 175 50 6
20500C-4D o 5.0 | 20.0 | 22.0 60 6
20600C-4D ( 6.0 | 240 | — 60 6
20800C-4D o 8.0 | 320 | — 80 8
21000C-4D ® | 10.0 | 400 | — 90 10
GSX 21200C-4D ® |12.0| 480 | — 100 | 12
21600C-4D 16.0 | 640 | — 120 | 16
22000C-4D 20.0 | 80.0 | — 140 | 20

Grade: ACF20

B Endmill Identification (GSXMILL Series Only)

GSX20100C-4D

Series Code  No.of Teeth

Diameter ~ Cutting Edge

(e Legh

(S: Sharp Edge
C: Gash Land

p

5. If chattering is a problem, reduce the spindle speed and feed rate indicated in the table below by the same ratio, or reduce the depth of cut. l'=|1
6. This series is not recommended for grooving. o
7. If the machine cannot achieve the recommended spindle speed, please use the max. spindle speed available. ER §
o
@ Side Milling s
- quare
WorkMatetdl | Structural Steel Carb%rESteel Cast Iron AII%yCSNtIeeI Tempezd:te;l, iﬁrge’rzleld S¢d| Hardened Steel | Stainless Steel | Heat Resistive Steel
Cond. SS (150 to 250HB) FC (25 to 35HRC) (35 to 45HRC) (45 to 55HRC) SUS304, SUS316 Titanium Alloy 2 Flutes
De(mm) Spindle Speed|Feed Rate|Spindle Speed|Feed Rate|Spindle Speed|Feed Rate|Spindle Speed|Feed Rate|Spindle Speed|Feed Rate|Spindle SpeedFeed Rate|Spindle Speed|Feed Rate(Spindle Speed| Feed Rate
° (min') | (mm/min) | (min?) | (mm/min) | (min') | (mm/min) | (min?') | (mm/min) | (Min?) | (mm/min) | (min*) | (mm/min) | (min') | (mm/min) | (min) | (mm/min)
1.0 9,000 130 9,000 130 9,000 130 7,000 95 6,500 50 4,500 30 5,400 40 4,500 25
2.0 4,500 | 180 4,500 | 180 4,500 | 180 3,500 | 120 3,200 70 2,300 40 2,700 50 2,300 35
4.0 2,250 | 240 2,250 | 240 2,250 | 240 1,750 | 160 1,600 95 1,200 60 1,350 65 1,200 40
6.0 1,500 | 300 1,500 | 300 1,500 | 300 1,150 | 170 1,050 | 110 800 70 900 70 800 50 .
8.0 1,100 | 260 1,100 | 260 1,100 | 260 850| 170 800 | 110 600 70 660 70 600 50 Radius
10.0 900 | 250 900 | 250 900 | 250 700 | 160 650 | 110 460 70 540 70 460 50 Ball
12.0 750| 240 750| 240 750| 240 580| 160 520 | 110 400 | 70 450 | 70 400 | 50 ainose
16.0 550 | 200 550 | 200 550 | 200 440 | 140 400 95 300 55 330 60 300 45 DLC
20.0 450 | 180 450 | 180 450 ] 180 350 120 320 85 240 45 270 50 240 40
Standard [ @p 3.5D. 3.0D. SUMIDIA
Deptotcut| @e 0.08D. \ 0.04D. Coat
Long
Neck
Uncoated
CBN
PCD
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SSM 2000ZX Type @
QBELS S

Coating Comer SdeMing  GoveFinsing

Prefarieed
Ti Alloy
st

©|Castlron
Al Alloy
Copper|
Alloy
Graphite|

Coated
Carbon
© Steel

o Carbide
Alloy
Steel

CFRP

@ Excellent edge sharpness and good chip
TS — g —— Y Y evacuation
@ %I ‘:& << —— } Ew @ General purpose type with a wide application
) range from finishing to general machining
L
30°
(eDc) (Units: mm)
T 401 SSM2000ZX
30
Tolerance
20.010 —0.030 20
10
o 20 40 60 80 100 (&)
H Body (Diameter 1.0 to 11.5mm) l Body (Diameter g12.0 to 32.0mm)
Dimensions (mm) Dimensions (mm)
Cat. No. Stock Cat. No. Stock
oD, 0 L oDs oD, 0 L oDs
SSM 2010ZX A 1.0 3 40 4 SSM 2120ZX A 12.0 18 70 12
2015ZX A 15 5 40 4 2125ZX * 125 | 20 80 16
2020ZX A 2.0 6 40 4 2130ZX A 13.0 20 80 16
2021ZX % 2.1 6 40 4 2140ZX A 14.0 20 80 16
2022ZX % 2.2 6 40 4 2150ZX A 15.0 25 80 16
SSM 2023ZX % 2.3 6 40 4 SSM 2160ZX A 16.0 35 90 16
2024ZX % 2.4 6 40 4 2170ZX % 17.0 35 90 20
2025ZX A 25 8 40 4 2180ZX A 18.0 | 40 105 20
2026ZX % 2.6 8 40 4 2190ZX % 19.0 40 105 20
2027ZX % 2.7 8 40 4 2200ZX A 20.0 40 105 20
SSM 2028ZX % 2.8 8 40 4 SSM 2210ZX % 21.0 40 105 25
2029ZX % 2.9 8 40 4 2220ZX * 22.0 40 105 25
2030ZX A 3.0 8 45 6 2230ZX % 23.0 45 115 25
2035ZX A 3.5 8 45 6 2240zZX * 24.0 | 45 115 25
2040zZX A 4.0 10 45 6 2250ZX A 25.0 50 120 25
SSM 2045ZX A 45 10 45 6 SSM 2300ZX A 30.0 | 55 130 32
2050ZX A 5.0 12 50 6 2320ZX A 32.0 55 130 32
2055zZX A 55 | 12 50 6 Grade: ACZ50
2060ZX A 6.0 12 50 6
2065ZX A 6.5 12 50 8
5@ | SSM2070zX A | 70| 15 | 55 | 8
Qo E 2075ZX A 7.5 15 55 8
g k< 2080zZX A 8.0 15 55 8
o5 2085ZX A 85| 15 | 55 10
2090ZX A 9.0 | 15 55 10
Square | SSM 2095ZX A 95| 15 55 10
2 Flutes 2100ZX A 10.0 18 65 10
2105ZX % 10.5 18 70 12
2110zZX A 11.0 18 70 12
2115ZX % 11.5 18 70 12
Grade: ACZ50
M Recommended Cutting Conditions
Radius 1. If the machine cannot achieve the standard spindle speed, please use the max. spindle speed available.
2. If cutting noise and vibration are present, please reduce the cutting conditions accordingly.
Salnose @ Groove Milling
pLc | Work Material Czqﬁgnsfézlel’ CZTE)?/HS?;ZTI’ Cast Iron Stainless Steel
SUM(I:I:;I:' Cond. (Below 25HRC) | (Below 45HRC) Special Cast Iron | Titanium Alloy
Long D, (mm) Spindle Speed | Feed Rate | Spindle Speed| Feed Rate | Spindle Speed | Feed Rate | Spindle Speed | Feed Rate
Neck ° (min?) | (mm/min) | (min") | (mm/min) | (mMin) | (mm/min) | (min") | (mm/min)

Ureoaed 1.0 19,400 140 [13,750| 100 |23,200| 170 |12,100| 70
ncoate 2.0 10,650| 150 | 7,700| 100 |12,800| 180 | 6,950| 80
cBN 3.0 7,600 200 | 5850| 110 | 9,100| 240 | 4,850| 85
4.0
6.0

BCE 5,950 | 240 4,600 | 140 7,100 | 300 3,850 | 100

. 4,400 | 300 3,200 | 140 5,300 | 390 2,750 | 110

8.0 3,300 | 300 2,400 | 140 4,000 | 380 2,100 | 110

10.0 2,650 | 280 1,850 140 3,200 | 360 1,650 | 105

12.0 2,200 | 260 1,550 | 140 2,650 | 320 1,400 | 105

16.0 1,650 210 1,200 130 2,000 | 260 1,050 90

20.0 1,300 170 950| 110 1,600 | 220 850 80

25.0 1,050 | 150 750| 100 1,250 | 180 650 65

32.0 830| 130 600| 100 1,000| 150 520 55
Standard | Below 03:2, 0.3Dc 0.3Dc 0.3Dc 0.3Dc
Deptof-ut | 03 and above: a 0.5D, 0.5D, 0.5D, 0.5D;

126 A mark : To be replaced by new item (Please confirm stock availability)
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ZX Coated Spiral Long Endmills

LSM 2000ZX Type

28|8_|__|E |Z [HardenedSteellz |83 E |5 [8_| 2
@ @ §§§§§§%§§;§45|05555mw50m65§g§§ z | = 53| 5 | &
OCOOND|[<PD|E2&|S | HRC | HRC | HRC | &S |liE E| S < Oo<x| &S S
(O} NC) © © | O ©
Coating Comer Side Milng Grooie Fiting
@ SSM-ZX series, long type
L= e For deep endmillin
Q Ty | ST
Ji S . — = —— i (]
¢ L

Helix Angle

) (Units: mm)

Tolerance

-0.010 -0.030

LSM2000ZX

o 20

-

40 60

80 100 (&)

B Body (Diameter 1.0 to 14.0mm)

M Body (Diameter g15.0 to 25.0mm)

Dimensions (mm) Dimensions (mm)
Cat. No. Stock Cat. No. Stock
oD, 0 L oD oD, V4 L oD
LSM 2010ZX * 1.0 5 45 4 LSM 2150ZX A 15.0 40 95 16
2015ZX * 1.5 7 45 4 2160ZX A 16.0 | 50 | 105 16
2020ZX * 2.0 9 45 4 2170ZX * 17.0 50 105 20
2025ZX * 25 12 45 4 2180zZX A 18.0 50 115 20
2030ZX A 3.0 12 50 6 2190ZX * 19.0 55 120 20
LSM 2035ZX * 3.5 12 50 6 LSM 2200ZX A 20.0 55 120 20
2040ZX A 4.0 15 50 6 2240ZX * 24.0 65 140 25
2045z2X * 4.5 15 50 6 2250ZX A 25.0 65 140 25
2050ZX A 5.0 18 55 6 Grade: ACZ50
2055ZX * 5.5 18 55 6
LSM 2060ZX A 6.0 18 55 6
2065ZX * 6.5 18 55 8
2070ZX A 7.0 25 65 8
2075ZX * 75 25 65 8
2080ZX A 8.0 25 65 8
LSM 2085ZX * 8.5 25 65 10
2090ZX A 9.0 25 65 10
2095ZX * 9.5 25 65 10
2100ZX A 10.0 30 75 10
2105ZX * 10.5 30 80 12
LSM 2110ZX A 11.0 30 80 12
2115ZX * 11.5 30 80 12
2120ZX A 12.0 30 80 12
2130ZX A 13.0 35 95 16
2140ZX A 14.0 40 95 16

Grade: ACZ50

Il Recommended Cutting Conditions

1. If the machine cannot achieve the standard spindle speed, please use the max. spindle speed available.
2. If cutting noise and vibration are present, please reduce the cutting conditions accordingly.

@ Groove Milling

W Carbon Steel, Alloy Steel Carbon Steel, Alloy Steel Cast Iron Special Cast Iron Stainless Steel Titanium
Cutting Conditions (Below 25HRC) (Below 45HRC) Alloy
D, (mm) Spindle Speed Feed Rate | Spindle Speed Feed Rate | Spindle Speed Feed Rate | Spindle Speed Feed Rate
¢ (min-") (mm/min) (min-") (mm/min) (min-") (mm/min) (min-") (mm/min)
1.0 19,500 130 14,000 100 23,000 160 12,100 70
2.0 10,500 140 7,700 100 13,000 180 7,000 80
3.0 7,600 190 5,800 110 9,100 220 4,800 80
4.0 6,000 230 4,600 140 7,100 280 3,900 100
6.0 4,400 300 3,200 140 5,300 350 2,700 110
8.0 3,300 290 2,400 140 4,000 340 2,000 110
10.0 2,600 275 1,900 140 3,200 330 1,600 105
12.0 2,200 275 1,600 140 2,600 330 1,350 105
16.0 1,650 220 1,200 130 2,000 260 1,000 90
20.0 1,300 190 1,000 120 1,600 220 800 80
25.0 1,050 160 770 105 1,250 200 650 70
Standard | Below 03:3, 0.3Dc 0.3Dc 0.3Dc 0.3Dc
Deplhofcut o3 and above: ay 0.5D 0.5D; 0.5D 0.5D,

A mark : To be replaced by new item (Please confirm stock availability)
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Coated
Endmills

Square

3 Flutes

Radius
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GSX MILL Endmills (3 Flutes)

GSX 30000C-1.5D Type

&

Coating

Comer

SteMing  Groove Miling

Groove Finishing

Face Milng

SDOIYSLOY

Spot Facing

HelcalMiing  Ramping

28|85l as Hardened Steel| 2 (8= 8 [ B [a_[ 2 [ o
s£58/23 o ERR RS = E|< % z|Z|g3 8|
CO|OND TN HRC | HRC | HRC |h Hh|EE| S | < O | & o
O0|l©|© @ | |o|o]|o

A s B
5y ~ ‘ | <
Lo
%
30 L
(eDc) (Units: mm)
40| GSX30000C-1.5D
Helix Angle 30
Tolerance 20 150 Q\D
0 -0015
10
o 20 40 60 80 100 ()
B Endmill Identification (GSXMILL Series Only)
Dimensions (mm)
Cat. No. Stock 5 p p . 5 GSX 3 01 00 Q - 1-5
0% 2 0% ® ® o ® ®
GSX 30100C-1.5D L 1.0 15 2.5 40 4 Series Code ~ No.ofTeeth  Diameter Cutting Edge CufgEdeenh
30150C-1.5D ([ 15| 23| 33| 40 4 (s: Sharp Edge
30200C-1.5D | @ | 20| 30| 40| 40 | 4 C: Gash Land
30250C-1.5D o 2.5 3.8 4.8 40 4
30300C-1.5D [ J 30| 45| 6.0 45 6
GSX 30400C-1.5D | @ 40| 60| 75| 45 6
30500C-1.5D | @ 50| 75| 95| 50 6
30600C-1.5D ([ 6.0 | 9.0 | — 50 6
30700C-1.5D [ 70 | 11.0 | 13.0 60 8
30800C-1.5D [ J 8.0 | 12.0 — 60 8
GSX 30900C-1.5D [ 9.0 | 14.0 | 16.0 70 10
31000C-1.5D ([ 10.0 | 15.0 — 70 10
31200C-1.5D ® | 120 180 | — 75 | 12
31600C-1.5D 16.0 | 240 | — 9 | 16
32000C-1.5D 20.0 | 30.0 — 100 20
Grade: ACF20
B Recommended Cutting Conditions
1. For stable machining performance use rigid, high-precision machines and holders.
2. Use air blow when dry machining. <]
3. Use wet machining for stainless steel, heat resistant alloy, and titanium alloy applications. &
4. If the machine cannot achieve the recommended spindle speed, please use the max. spindle speed available.
de oD,
@ Side Milling
WorkMatetd | Stryctural Steel Eelivan i Cast Iron iy S gzl s e iz Hardened Steel Stainless Steel | Heat Resistive Steel
ss H4e FC e NAK, HPM | (45 10 55HRC) | SUS304,SUS316 | Titanium Allo
Cond. (150 to 250HB) (25 to 35HRC) | (35 to 45HRC) ’ Y
De(mm) Spindle SpeedFeed Rate|Spindle Speed|Feed Rate|Spindle Speed|Feed Rate|Spindle Speed Feed Rate|Spindle Speed|Feed Rate|Spindle Speed|Feed Rate|Spindle Speed|Feed Rate|Spindle Speed| Feed Rate
° (min') | (mm/min) | (min?) | (mm/min) | (min*) | (mm/min) | (min') | (mm/min) | (Min?') | (mm/min) | (min*) | (mm/min) | (min') | (mm/min) | (Min?) | (mm/min)
1.0 [19,600| 300 |19,600| 300 |19,600| 300 (18,300 210 [12,700| 130 9,000 80 |11,000 90 9,000 65
20 |11,200| 410 |11,200| 410 |11,200| 410 |10,500| 280 7,300 170 5,300 | 100 6,400 | 120 5,300 90
4.0 6,400 | 550 6,400 | 550 6,400 | 550 6,000 370 4,200 | 230 3,000 | 140 3,600| 150 3,000 | 120
6.0 4,600 | 670 4,600 | 670 4,600 | 670 4,300 | 460 3,000 270 2,200 | 170 2,700| 180 2,200 | 130
8.0 3,400| 670 3,400| 670 3,400 | 670 3,200 | 460 2,200 | 270 1,600 | 170 2,000| 180 1,600 | 130
10.0 2,800 | 670 2,800| 670 2,800| 670 2,600 | 460 1,800 | 270 1,300 | 170 1,600 | 180 1,300 | 130
12.0 2,300 | 670 2,300 | 670 2,300 | 670 2,200 | 460 1,500 | 270 1,100 | 170 1,300| 180 1,100 | 130
16.0 1,700 | 550 1,700 | 550 1,700 | 550 1,600 | 370 1,100 | 230 800 | 140 1,000 | 150 800 | 100
20.0 1,350 | 490 1,350 | 490 1,350 | 490 1,300 | 330 900 | 210 650 | 120 800| 130 650 90
Stendard | @y, 1.5D; 1.0D,
Depth-ofcut| @ 0.05D. 0.02D,
@ Groove Milling
Wok el | Stryctural Steel Carb%nCSteel Cast Iron AII%yC?/tIeeI Tempe;zd:tliel, T_'argemd Seé| {ardened Steel | Stainless Steel | Heat Resistive Steel
Cond. SS (150 to 250HB) FC (25 to 35HRC) (35 to ASHRC) (45 to 55HRC) SUS304, SUS316 Titanium Alloy
D Spindle Speed|Feed Rate|Spindle Speed|Feed Rate|Spindle Speed|Feed Rate|Spindle Speed|Feed Rate|Spindle Speed|Feed Rate|Spindle Speed|Feed Rate|Spindle Speed|Feed Rate|Spindle Speed| Feed Rate
Y (min') | (mm/min) | (min) | (mm/min) | (min*) | (mm/min) | (min') | (mm/min) | (Min') | (mm/min) | (min*) | (mm/min) | (min') | (mm/min) | (Min?) | (mm/min)
1.0 [19,600| 240 |19,600| 300 |19,600| 300 |18,300| 210 [12,700| 130 9,000 80 |11,000 65 4,500 25
20 |11,200| 320 |11,200| 410 |11,200| 410 |10,500| 280 7,300 170 5,300 | 100 6,400 85 2,650 35
4.0 6,400 | 450 6,400 | 550 6,400 | 550 6,000 | 370 4,200 | 230 3,000 | 140 3,600| 100 1,500 50
6.0 4,600 | 540 4,600| 670 4,600| 670 4,300 | 460 3,000 | 270 2,200 | 170 2,650 130 1,150 55
8.0 3,400 | 540 3,400 | 670 3,400 | 670 3,200 | 460 2,200 | 270 1,600 | 170 2,000| 130 800 55
10.0 2,800 | 540 2,800| 670 2,800| 670 2,600 | 460 1,800 | 270 1,300 | 170 1,600 | 130 650 55
12.0 2,300 | 540 2,300| 670 2,300| 670 2,200 | 460 1,500 | 270 1,100 | 170 1,300 | 130 500 55
16.0 1,700 | 440 1,700 | 550 1,700 | 550 1,600 | 370 1,100 | 230 800 | 140 1,000 110 400 45
20.0 1,350 | 390 1,350 | 490 1,350 | 490 1,300 | 330 900| 210 650 | 120 800 90 320 40
Srlghtnd] @, 0.2D 0.5D. 0.2Dc 0.05D. 0.2D
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Helix Angle 30

1.5D 2D
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Tolerance
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Ramping

GSX MILL Endmills (3 Flutes)

GSX 30000C-2D Type

Carbide
© Carbon

Steel
Prehardened
Al Alloy
Copper
Alloy
Graphite
CFRP

Alloy
© Steel

o Coated
O (Castron

o|

B Endmill Identification (GSXMILL Series Only)

Dimensions (mm)
CatNo. |Stock GSX30100C-2D
oD. | ¢ % L | oDs o @ ® @ ®
GSX 30100C-2D [ ) 10| 25| 35| 40 4 Series Code  NooiTeeh  Diameter Cutting Edge  (ifplegh
30150C-2D [} 15 3.8 4.8 40 4 (S: Sharp Edge
30200C-2D o 2.0 5.0 6.0 40 4 C: Gash Land
30250C-2D o 2.5 6.3 73 40 4
30300C-2D o 30| 75| 9.0| 45 6
GSX 30400C-2D o 40 | 11.0 | 125 45 6
30500C-2D o 5.0 | 13.0 | 15.0 50 6
30600C-2D ( 6.0 | 13.0 | — 50 6
30700C-2D o 70 | 16.0 | 18.0 60 8
30800C-2D o 8.0 | 19.0 — 60 8
GSX 30900C-2D o 9.0 | 19.0 | 21.0 70 10
31000C-2D o 10.0 | 22.0 — 70 10
31200C-2D o 12.0 | 26.0 — 75 12
31600C-2D 16.0 | 32.0 | — 90 | 16
32000C-2D 20.0 | 40.0 — 100 20
Grade: ACF20
Bl Recommended Cutting Conditions
1. For stable machining performance use rigid, high-precision machines and holders. &
2. Use air blow when dry machining. &
3. Use wet machining for stainless steel, heat resistant alloy, and titanium alloy applications.
4. If the machine cannot achieve the recommended spindle speed, please use the max. spindle speed available. ae oD,
@ Side Milling
Work atri Structural Steel CarbcéreSteel Cast Iron AII%yCS'\;(IeeI Tempeﬁd:teKel, ':j'ge;\];d ez Hardened Steel Stainless Steel | Heat Resistive Steel
Cond. (150 to 250HB) FC (25 to 35HRC) (35 10 ;15HRC) (45 to 55HRC) SUS304, SUS316 Titanium Alloy
De(mm) Spindle Speed Feed Rate|Spindle Speed|Feed Rate|Spindle Speed|Feed Rate|Spindle SpeedFeed Rate|Spindle Speed|Feed Rate|Spindle Speed|Feed Rate|Spindle Speed|Feed Rate|Spindle Speed| Feed Rate
° (min) | (mm/min) | (min?) | (mm/min) | (min*) | (mm/min) | (min?) | (mm/min) | (Min?) | (mm/min) | (min*) | (mm/min) | (min') | (mm/min) | (mMin?) | (mm/min)
1.0 |19,600, 300 (19,600 300 |19,600| 300 |18,300, 210 |[12,700| 130 9,000 80 |11,000 90 9,000 65
2.0 |11,200| 410 (11,200| 410 |11,200| 410 |10,500| 280 7,300 170 5,300 | 100 6,400 | 120 5,300 90
4.0 6,400 | 550 6,400 | 550 6,400 | 550 6,000 | 370 4,200| 230 3,000 | 140 3,600| 150 3,000 | 120
6.0 4,600 | 670 4,600 | 670 4,600 | 670 4,300 | 460 3,000 | 270 2,200 | 170 2,700 | 180 2,200 | 130
8.0 3,400 | 670 3,400 | 670 3,400 | 670 3,200 | 460 2,200 | 270 1,600 | 170 2,000 | 180 1,600 | 130
10.0 2,800 | 670 2,800 | 670 2,800 | 670 2,600 | 460 1,800 | 270 1,300 | 170 1,600 | 180 1,300 | 130
12.0 2,300 | 670 2,300 | 670 2,300 | 670 2,200 | 460 1,500 | 270 1,100 | 170 1,300 180 1,100 | 130
16.0 1,700 | 550 1,700 | 550 1,700 | 550 1,600 | 370 1,100 | 230 800 | 140 1,000 | 150 800 | 100
20.0 1,350 | 490 1,350 | 490 1,350 | 490 1,300 330 900, 210 650 | 120 800, 130 650 90
Standerd | &, 1.5D, 1.0D.
Depth-ofcut| @, 0.05D, 0.02D.
@ Groove Milling
VorkMeerdl | yryctural Steel | CarPON Steel Cast Iron A”%ycﬁeel Tempeﬁd:mlfl’ I:jrgeazd Sed| ardened Steel | Stainless Steel | Heat Resistive Steel
Cond. SS (150 to 250HB) FC (25 to 35HRC) (35 to 215HRC) (45 to 55HRC) SUS304, SUS316 Titanium Alloy
Dy( Spindle Speed|Feed Rate|Spindle Speed|Feed Rate(Spindle Speed|Feed Rate(Spindie Speed|Feed Rate(Spindle Speed|Feed Rate|Spindle Speed|Feed Rate|Spindle Speed|Feed Rate|Spindle Speed| Feed Rate
o (mm) A 8 A . A . A . Ao . Ao . o q o ;
(min) | (mm/min) | (min?) | (mm/min) | (min) | (mm/min) | (min?) | (mm/min) | (min?) | (mm/min) | (min*) | (mm/min) | (min') | (mm/min) | (min?) | (mm/min)
1.0 [19,600| 240 |19,600| 300 |19,600| 300 |18,300| 210 |12,700| 130 9,000 80 |11,000 65 4500 25
20 (11,200 320 |11,200| 410 |11,200| 410 |10,500| 280 7,300 170 5,300 | 100 6,400 85 2,650 35
4.0 6,400 | 450 6,400 | 550 6,400 | 550 6,000 | 370 4,200| 230 3,000 | 140 3,600| 100 1,500| 50
6.0 4,600 | 540 4,600 | 670 4,600 | 670 4,300 | 460 3,000 | 270 2,200 | 170 2,650 130 1,150 | 55
8.0 3,400 | 540 3,400 | 670 3,400 | 670 3,200 | 460 2,200 | 270 1,600 | 170 2,000| 130 800| 55
10.0 2,800 | 540 2,800 | 670 2,800 | 670 2,600 | 460 1,800 | 270 1,300 | 170 1,600 | 130 650 | 55
12.0 2,300 | 540 2,300 | 670 2,300 | 670 2,200 | 460 1,500 | 270 1,100 | 170 1,300 130 500| 55
16.0 1,700 | 440 1,700 | 550 1,700 | 550 1,600 | 370 1,100 | 230 800 | 140 1,000 | 110 400| 45
20.0 1,350 | 390 1,350 | 490 1,350 | 490 1,300 | 330 900 | 210 650 | 120 800 90 320| 40
Sl @, 0.2D; 0.5D, 0.2D, 0.05D. 0.2D,
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GSX MILL Slot Endmi

lls (3 Flutes)

GSXSLT30000C-1.5D Type

Hardened Steel| £ §§ HIEEREN
© | loe]o]0O
Coating Comer SdeMiing  Groove Miling  Groove Fnsting FaceMiing  SpotFacing  HelcalMiling ~ Ramping
aﬂfm | 2 Dimensions (mm)
Sy | _— — B Cat. No. Stock
2 ‘ g[)c 1/ EE L QE%
DEY/SENN GSXSLT 30100C-1.5D | @ 10| 15| 25| 40 4
L ! 30150C-1.5D | @ | 15| 23| 33| 40 | 4
40 30200C-1.5D | @ 20| 30| 40| 40 4
(:g)GSXSLTSOOOOC 15D {unts: mmy 30250C-1.5D | @ 25| 38| 48| 40 4
ik A = " 30300C-1.5D | @ | 3.0 45| 60| 45 | 6
oD Tolerance 20 GSXSLT 304000'1.5D . 4.0 60 75 45 6
) o 30500C-1.5D | @ | 5.0| 75| 95| 50 6
: - ; 30600C-1.5D | @ 60| 90| — | 50 6
202 S o2 4o e & w0 30700C-1.5D | @ | 70| 110 130 | 60 | 8
30800C-1.5D | @ 80|120 | — | 60 8
GSXSLT 30900C-1.5D | @ 9.0 140 |16.0 | 70 | 10
31000C-1.5D | @ | 10.0 | 150 | — 70 10
31200C-1.5D | @ | 12.0 | 18.0 | — 75 12
31600C-1.5D 16.0 | 240 | — 90 16
Grade: ACF20
M Recommended Cutting Conditions
1. For stable machining performance use rigid, high-precision machines and holders.
2. Use air blow when dry machining.
3. Use wet machining for stainless steel, heat resistant alloy, and titanium alloy applications.
4. Use step machining of 0.1D, when drilling stainless steel, heat resistant alloy, and titanium alloy. &l
5. If the machine cannot achieve the recommended spindle speed, please use the max. spindle speed available. &
e oD,
@ Side Milling
WokMeteiel |~ Stryctural Steel Carb%rESteel Cast Iron AIIoSyCSNtleeI Tempeﬁdﬁtle(e J ﬁgﬁd Séé| Hardened Steel | Stainless Steel | Heat Resistive Steel
Cond. SS (150 to 250HB) FC (25 to 35HRC) (35 to ’45HRC) (45 to 55HRC) SUS304, SUS316 Titanium Alloy
D Spindle Speed|Feed Rate|Spindle Speed|Feed Rate|Spindle Speed|Feed Rate|Spindle Speed|Feed Rate|Spindle Speed|Feed Rate|Spindle Speed|Feed Rate|Spindle Speed|Feed Rate|Spindle SpeedFeed Rate|
s (mm) (min') | (mm/min) | (mMin') | (mm/min) | (min") | (mm/min) | (min') | (mm/min) | (Min') | (mm/min) | (min") | (mm/min) | (min') | (mm/min) | (Min') | (mm/min)
1.0 [19,600| 300 |19,600| 300 |19,600| 300 (18,300 210 [12,700| 130 9,000 80 |11,000 90 9,000 65
20 |11,200| 410 |11,200| 410 |11,200| 410 |10,500| 280 7,300 170 5,300 | 100 6,400 | 120 5,300 90
4.0 6,400 | 550 6,400 | 550 6,400 | 550 6,000 | 370 4,200 | 230 3,000 | 140 3,600 150 3,000 | 120
6.0 4,600 | 670 4,600| 670 4,600 | 670 4,300 | 460 3,000 | 270 2,200 | 170 2,700 | 180 2,200 | 130
8.0 3,400 | 670 3,400 | 670 3,400 | 670 3,200 | 460 2,200 | 270 1,600 | 170 2,000| 180 1,600 | 130
10.0 2,800| 670 2,800| 670 2,800| 670 2,600 | 460 1,800 | 270 1,300 | 170 1,600 | 180 1,300 | 130
12.0 2,300| 670 2,300| 670 2,300| 670 2,200 | 460 1,500 | 270 1,100 | 170 1,300 | 180 1,100 | 130
16.0 1,700 | 550 1,700 | 550 1,700 | 550 1,600 | 370 1,100 | 230 800 | 140 1,000 | 150 800 | 100
Standerd | ap 1.5D, 1.0D.
Depth-ofcut| @e 0.05D. 0.02D.
@ Groove Milling
WorkMetetd | Stryctural Steel Lo e Cast Iron AIIoSyCSNtleeI TempeEdAStle(e J Egﬁd &z Hardened Steel Stainless Steel | Heat Resistive Steel
Cond. SS (150 to 250HB) FC (25 to 35HRC) (35 to ’45HRC) (45 to 55HRC) SUS304, SUS316 Titanium Alloy
D Spindle Speed|Feed Rate|Spindle Speed|Feed Rate|Spindle Speed|Feed Rate|Spindle Speed|Feed Rate|Spindle Speed|Feed Rate|Spindle SpeedFeed Rate|Spindle Speed|Feed Rate|Spindle SpeedFeed Rate]
s (mm) (min') | (mm/min) | (min') | (mm/min) | (min"") | (mm/min) | (min"') | (mm/min) | (Min') | (mm/min) | (min") | (mm/min) | (min') | (mm/min) | (Min') | (mm/min)
1.0 [19,600| 240 |19,600| 300 |19,600| 300 (18,300 210 [12,700| 130 9,000 80 |11,000 65 4,500 25
20 |11,200| 320 |11,200| 410 |11,200| 410 |10,500| 280 7,300 170 5,300 | 100 6,400 85 2,650 35
4.0 6,400 | 450 6,400 | 550 6,400 | 550 6,000 | 370 4,200 | 230 3,000 | 140 3,600 100 1,500 50
6.0 4,600 | 540 4,600| 670 4,600 | 670 4,300 | 460 3,000 270 2,200 | 170 2,650 | 130 1,150 55
8.0 3,400 | 540 3,400 | 670 3,400 | 670 3,200 | 460 2,200 | 270 1,600 | 170 2,000| 130 800 55
10.0 2,800 | 540 2,800| 670 2,800| 670 2,600 | 460 1,800 | 270 1,300 | 170 1,600 | 130 650 55
12.0 2,300 | 540 2,300| 670 2,300| 670 2,200 | 460 1,500 | 270 1,100 | 170 1,300 | 130 500 55
16.0 1,700 | 440 1,700 | 550 1,700 | 550 1,600 | 370 1,100 | 230 800 | 140 1,000| 110 400 45
St @, 0.2D. 0.5D. 0.2D. 0.05D, 0.2D
@ Slot Milling
WorkMetetd | Stryctural Steel Carbgrg:Steel Cast Iron AIIoSyCS'\/tIeeI Tempeﬁdﬁtelzl, ?}-I_'arl(f'r\l:d e Hardened Steel Stainless Steel | Heat Resistive Steel
Cond. SS (150 to 250HB) FC (25 to 35HRC) (3510 ;15HRC) (45 to 55HRC) SUS304, SUS316 Titanium Alloy
D Spindle Speed|Feed Rate|Spindle Speed|Feed Rate|Spindle Speed|Feed Rate|Spindle Speed|Feed Rate|Spindle Speed|Feed Rate|Spindle Speed Feed Rate|Spindle Speed|Feed Rate|Spindle SpeedFeed Rate|
e (mm) (min') | (mm/min) | (min?) | (mm/min) | (min*) | (mm/min) | (min') | (mm/min) | (Min?') | (mm/min) | (min*) | (mm/min) | (min') | (mm/min) | (mMin?) | (mm/min)
1.0 |19,600 70 |19,600 90 |19,600 90 |18,300 60 [12,700| 40 9,000 25 11,000 20 4,500 10
2.0 |11,200 90 |11,200| 120 |11,200| 120 |10,500 80 7,300 50 5,300 30 6,400 25 2,650 15
4.0 6,400 | 130 6,400 | 160 6,400 | 160 6,000 110 4,200 70 3,000 40 3,600 30 1,500 20
6.0 4,600 | 160 4,600 | 200 4,600 | 200 4,300 130 3,000 80 2,200 50 2,650| 40 1,150 20
8.0 3,400 | 160 3,400 | 200 3,400 | 200 3,200 | 130 2,200 80 1,600 50 2,000 40 800 20
10.0 2,800 | 160 2,800 | 200 2,800 | 200 2,600 | 130 1,800 | 80 1,300 50 1,600 | 40 650 20
12.0 2,300 | 160 2,300 | 200 2,300 | 200 2,200 130 1,500| 80 1,100 50 1,300 | 40 500 20
16.0 1,700 | 130 1,700 | 160 1,700 | 160 1,600 110 1,100| 70 800 40 1,000| 35 400 15
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Se—— O |
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2
Q
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L
50°
(eDc) (Units: mm)
407 SSUP30002X
Helix Angle 30
oD¢ Tolerance
20
D<3.0 -0.014 -0.028
10
o 20 40 60 80 100

Il Body (Diameter: 2.0 to 8.0 mm)

ZX Coated UP Mill Slot

SSUP 3000ZX Type

| = = = = >[5 [
B8|6_|__|E |3 s| 3|a 2] o
23|83zl E |B £ 2|85 &
S3z222 5 z | (858 8| &
OO0 |IN|&E S (&) < O<<| S (=]

M Body (Diameter: 8.5 to 16.0 mm)

Dimensions (mm) Dimensions (mm)
Cat. No. Stock Cat. No. Stock
oD, 0 L oD oD, V4 L oD
SSUP 3020zX o 2.0 6 50 4 SSUP 3085ZX o 8.5 19 90 10
3025ZX ([ ) 25 8 50 4 3090ZX o 9.0 19 90 10
3030ZX o 3.0 8 50 6 3095Z2X o 9.5 19 90 10
3035ZX o 3.5 10 50 6 3100ZX o 10.0 22 90 10
3040ZX [ 4.0 11 50 6 3110ZX o 1.0 22 90 12
SSUP 3045ZX o 4.5 1 50 6 SSUP 3120ZX (] 12.0 26 90 12
3050ZX o 5.0 13 60 6 3130ZX o 13.0 26 100 12
30552X ([ 5.5 13 60 6 3140ZX o 14.0 | 26 110 16
3060ZX (] 6.0 13 60 6 3150ZX (] 15.0 26 110 16
3065ZX [ ] 6.5 16 70 8 3160ZX () 16.0 | 32 115 16
SSUP 3070ZX [ J 7.0 16 70 8 Grade:ACZ50M
3075ZX [ 75 16 70 8
3080ZX (] 8.0 19 80 8
Grade:ACZ50M
Bl Recommended Cutting Conditions
1. If the machine cannot achieve the standard spindle speed, please use the max. spindle speed available.
2. If cutting noise and vibration are present, please reduce the cutting conditions accordingly.
@ Side Milling and Groove Milling
Work Material Tempered Steel, Heat Resistive Steel
Cond CazigrgstgegégaHsél)ron A(g%ytftgghggl;ﬂ Hargened Steel Stainless Steel (*) Titanium Alloy m
. (40 to 50HRC) (20 to 45HRC) 50
D, (mm) Spindle Speed | Feed Rate | Spindle Speed | Feed Rate | Spindle Speed | Feed Rate | Spindle Speed | Feed Rate | Spindle Speed | Feed Rate g— 8
¢ (min') (mm/min) (min‘") (mm/min) (min) (mm/min) (min‘") (mm/min) (min) (mm/min) =AY
2.0 9,000 540 6,000 320 4,000 240 5,500 240 2,600 90 >
4.0 6,600 600 4,500 340 3,000 280 4,000 240 2,000 90
6.0 | 4,800 | 720 | 3,000 | 360 | 2,500 | 280 | 3,000 | 360 | 1,200 | 90 Square
8.0 3,600 750 2,200 460 2,000 300 2,000 390 1,000 100
10.0 2,800 750 1,800 460 1,500 300 1,700 410 800 120 R
12.0 2,400 710 1,500 410 1,200 280 1,500 380 700 100 &
14.0 2,200 660 1,300 370 1,000 270 1,200 320 600 95 # 4 Flutes
16.0 1,800 490 1,100 320 800 230 1,000 270 500 90 <
Side | ap 1.5D, .
Milling| a, 0.1D, 0.05D, 0.1D, 0.05D, ER oD, Radius
Groove Miling| &, 1.0D, 0.2D, 0.3D, 0.2D,
1. For groove milling of Stainless steel, use 60% of recommended spindle speed and 40% of recommended feed rate. (*) Ballnose
2. If cutting noise and vibration are present, please reduce the cutting conditions accordingly.
DLC
@ Slot Milling SUMIDIA
Work Material Tempered Steel, Heat Resistive Steel —
Cond Cazac;%st?ezlégaHsél)ron A(g%ytgtgseLSRCél;/I Hargened Steel Stainless Steel Titanium Alloy e
. (40 to 50HRC) (20 to 45HRC)
D, (mm) Spindlg Speed | Feed Rvate Spind\g Speed | Feed Rlate Spindlg Speed | Feed Rvate Spind\g Speed | Feed Rlate Spindlg Speed | Feed Rlate Uncoated
(mint) | (mm/min) | (min”) | (mm/min) | (min?) | (mm/min) | (min?) | (mm/min) | (mint) | (mm/min) =5
2.0 9,000 150 6,000 100 4,000 60 6,400 25 2,600 20 PCD
4.0 6,600 250 4,500 170 3,000 80 3,600 30 2,000 40
6.0 4,800 300 3,000 200 2,500 110 2,650 40 1,200 40
8.0 3,600 300 2,200 200 2,000 120 2,000 40 1,000 50
10.0 2,800 300 1,800 200 1,500 120 1,600 40 800 50
12.0 2,400 300 1,500 200 1,200 120 1,300 40 700 50
14.0 2,200 250 1,300 150 1,000 80 1,150 35 600 40
16.0 1,800 200 1,100 120 800 60 1,000 35 500 30

1. If cutting noise and vibration are present, please reduce the cutting conditions accordingly.
2. Supply water-soluble coolant when machining stainless steel, heat resistant alloy, and titanium alloy. Use dry machining (air blow) for all other work materials.
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GSX MILL Endmills (4 Flutes)

GSX40000C-1.5D Type

&

PR S HEREAE
68X . @ 3558282 WEPRE A3=0 8|S |52 8| &
' Ole|le|le|e|e[O0] [e|0]|O
Coating Corner Side Miling Groove Miling  Groove Finishing Face Miling Helical Miling Ramping
H Body
' T e o1 Dimensions (mm)
q'. Y I { gI Cat. No. Stock
Sy 8y oD. | ¢ A L | aDs
0 GSX 40100C-15D | @ | 10| 15| 25| 40| 4
- b 40150C-1.5D | @ 15| 23| 33| 40 4
% L ! 40200C-1.5D | @ | 2.0| 30| 40| 40| 4
(oDy) (Units: mm) 402500'15D . 25 38 48 40 4
— 40 GSX40000C-1.5D 40300C-1.5D o 3.0 4.5 6.0 45 6
— —— o S S O B GSX 40350C-1.5D | @ | 35| 53| 68| 45| 6
- 20 40400C-1.5D | @ | 40| 60| 75| 45| 6
j .4 1 ; 40450C-1.5D | @ | 45| 68| 83| 50 | 6
120<D 0 -0.030 o 20 40 60 80 100 40500C-1.5D o 5.0 75 9.5 50 6
40550C-1.5D o 5.5 8.3 | 10.3 50 6
GSX 40600C-1.5D | @ 60| 90| — 50 6
40700C-1.5D o 70 | 11.0 | 13.0 60 8
. - 40800C-1.5D o 8.0 120 | — 60 8
T For dapimaciing b o i T D
high-precision machines and holders. o - - v
2. Use air blow when dry machining. © e GSX 41200C-1.5D . 12-0 180 - 75 12
3. Use wet machining for stainless steel, © 41400C-1.5D 14.0 | 210 | 245 90 16
heat resistant alloy, and titanium alloy a. oD, 41500C-1.5D 15.0 | 23.0 | 26.5 90 16
applications. 41600C-1.5D 16.0 | 240 | — 90 16
4. If the machine cannot achieve the recommended spindle speed, please use the 42000C-1.5D 20.0 | 300 | — 100 | 20
max. spindle speed available. Grade: ACF20
@ Side Milling
VorkMeerdl | Syryctural Steel | C2TPON Steel Cast Iron AII%yC?/tIeeI Tempeﬁdjt&e J ﬁgﬁd Seé| Hardened Steel | Stainless Steel | Heat Resistive Steel
Cond. ss (150 o 250HB) FC (2510 35HRC) | (35to45HRC) | (4510 55HRC) | SUS304,5US316 | Titanium Alloy
D Spindle Speed|Feed Rate(Spindle Speed|Feed Rate|Spindle Speed|Feed Rate|Spindle Speed|Feed Rate|Spindle SpeedFeed Rate|Spindle Speed[Feed Rate|Spindle Speed|Feed Rate|Spindle Speed| Feed Rate
e (mm) (min') | (mm/min) | (min) | (mm/min) | (min") | (mm/min) | (min') | (mm/min) | (Min') | (mm/min) | (min*) | (mm/min) | (min') | (mm/min) | (Min?) | (mm/min)
1.0 |24,000| 470 [24,000| 470 |24,000| 470 |21,000| 290 |14,500| 180 |10,500| 120 |12,600| 120 |10,500 85
2.0 |12,800| 570 |12,800| 570 |12,800| 570 |12,000| 380 8,300 | 230 6,000 150 7,200 160 6,000 110
4.0 6,800 | 730 6,800 | 730 6,800 | 730 6,400 | 490 4,400 | 300 3,200 | 200 3,800 | 210 3,200| 130
6.0 4,600 | 780 4,600 | 780 4,600 | 780 4,300 | 520 3,000 | 320 2,200 210 2,650 | 220 2,200 | 150
8.0 3,400 | 780 3,400 | 780 3,400 | 780 3,200 | 520 2,200 | 320 1,600 | 210 2,000| 220 1,600 | 150
10.0 2,800 | 780 2,800 | 780 2,800 | 780 2,600 | 520 1,800 | 320 1,300 | 210 1,500 | 220 1,300 | 150
12.0 2,300| 780 2,300 | 780 2,300| 780 2,200 | 520 1,500 | 320 1,100| 210 1,300 | 220 1,100 | 150
16.0 1,700 | 650 1,700 | 650 1,700 | 650 1,600 | 420 1,100 | 280 800| 170 1,000| 180 800 | 120
20.0 1,350 | 600 1,350 | 600 1,350 | 600 1,300 | 380 900 | 260 650 | 150 800| 160 650 | 100
Stendard [ @, 1.5D; 1.0D,
Deptvout] @e 0.05D, 0.02Dc
@ Side Milling (High Speed Machining Centre)
Woketeiel |~ Stryctural Steel Carbg%Steel Cast Iron AII%yCSNtIeeI TempeEdAStle(eI, ?}-I_'arge'r::d Sed| Hardened Steel | Stainless Steel | Heat Resistive Steel
Cond. (150 to 250HB) FC (2510 35HRC) | (35 to 45HRC) (45 to 55HRC) | SUS304,SUS316 | Titanium Alloy
D Spindle Speed|Feed Rate|Spindle Speed|Feed Rate|Spindle Speed|Feed Rate|Spindle Speed|Feed Rate|Spindle Speed|Feed Rate|Spindle Speed|Feed Rate|Spindle Speed|Feed Rate|Spindle Speed| Feed Rate
o (mm) (min") | (mm/min) | (min”) | (mm/min) | (Min") | (mm/min) | (min?) | (mm/min) | (min') | (mm/min) | (min?) | (mm/min) | (min') | (mm/min) | (mMin') | (mm/min)
1.0 |60,000| 1,200 60,000 | 1,200 |60,000| 1,200 60,000 850 60,000 720 48,000 500 {32,000 | 300 — —
2.0 |47,800| 2,200 |47,800| 2,200 (47,800 | 2,200 [47,800| 1,600 |39,800| 1,200 |31,800 900 [ 15,900 | 400 — —
4.0 |23,900| 2,600 23,900 | 2,600 |23,900| 2,600 {23,900 1,900 | 19,900 | 1,400 |15,900| 1,100 | 8,000 | 490 — —
6.0 |16,000| 2,700 |16,000| 2,700 16,000 | 2,700 |16,000| 2,000 |13,300| 1,500 (10,600 | 1,200 | 5,300 | 520 — —
8.0 [12,000| 2,700 |12,000| 2,700 |12,000 | 2,700 [12,000| 2,000 |10,000| 1,500 | 8,000 | 1,200 | 4,000| 520 — —
10.0 9,600 | 2,700 | 9,600 | 2,700 | 9,600| 2,700 | 9,600 | 2,000 | 8,000| 1,500 | 6,400 | 1,200 | 3,200 | 520 — —
12.0 8,000 | 2,700 | 8,000 | 2,700 | 8,000| 2,700 | 8,000 | 2,000 | 6,700| 1,500 | 5,300| 1,200 | 2,700 | 520 — —
16.0 6,000 | 2,200 | 6,000| 2,200 | 6,000 | 2,200 | 6,000| 1,600 | 5,000 | 1,200 | 4,000 900 | 2,000| 450 — —
20.0 4,800 | 2,000 | 4,800| 2,000 | 4,800 2,000 | 4,800| 1,400 | 4,000| 1,100 | 3,200 750 | 1,600| 380 — —
Standerd [ &, 1.5D; 1.0D, =
Depth-ofcut| @, 0.05D, 0.02D, —
@ Groove Milling
VorkMeerdl | Syryctural Steel | CarPON Steel Cast Iron AII%yCSNtIeeI Tempeﬁdﬁtelfl’ r}-l_iarl(f'r\lzd Sed| {ardened Steel | Stainless Steel | Heat Resistive Steel
Cond. ss (150 o 250HB) FC (2510 35HRC) | (35to45HRC) | (4510 55HRC) | SUS304,8US316 | Titanium Alloy
Dy (mm) Spindle Speed|Feed Rate|Spindle Speed|Feed Rate|Spindle Speed|Feed Rate|Spindle Speed Feed Rate|Spindle Speed|Feed Rate|Spindle Speed|Feed Rate|Spindle Speed|Feed Rate|Spindle Speed| Feed Rate
° (min') | (mm/min) | (min?) | (mm/min) | (min*) | (mm/min) | (min') | (mm/min) | (Min?) | (mm/min) | (min*) | (mm/min) | (min') | (mm/min) | (mMin?) | (mm/min)
1.0 (24,000 380 [24,000| 470 |24,000| 470 |21,000| 290 |14,500| 180 |10,500| 120 |12,600 85 5,200 30
2.0 |12,800| 460 |12,800| 570 [12,800| 570 |12,000| 380 8,300 | 230 6,000 | 150 7,200 110 3,000 40
4.0 6,800 | 580 6,800 | 730 6,800 | 730 5,400 | 490 4,400 | 300 3,200 | 200 3,800| 130 1,600 55
6.0 4,600 | 620 4,600 | 780 4,600 | 780 4,300 | 520 3,000 | 320 2,200 210 2,650| 160 1,100 65
8.0 3,400 | 620 3,400 | 780 3,400 | 780 3,200 | 520 2,200 | 320 1,600 | 210 2,000| 160 800 65
10.0 2,800 | 620 2,800 | 780 2,800 | 780 2,600 | 520 1,800 | 320 1,300 | 210 1,600 | 160 650 65
12.0 2,300 | 620 2,300 | 780 2,300 780 2,200 | 520 1,500 | 320 1,100 210 1,300 | 160 550 65
16.0 1,700 | 520 1,700 | 560 1,700 | 560 1,600 | 420 1,100 | 280 800| 170 1,000 | 130 400 55
20.0 1,350 | 480 1,350 | 600 1,350 | 600 1,300 | 380 900 | 260 650 | 150 800| 110 320 50
Swtilghiinl] @p 0.2D; 0.5D 0.2D 0.05D. 0.2D
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GSX MILL 4 Flute Endmills Sharp Edge

GSX40000S-2D Type

88[8.].n E|SIB 2| a
Coating Corner Side Miling Groove Frishing olefoe O
Body
T e - T B Dimensions (mm
A LIS : S oD.| ¢ | & | L |oD,
2 GSX 40100S-2D o 1.0 | 25| 35| 40 4
-« & 40100S-2D-S3 | @ 1.0 | 25| 35| 38 3
3 L ! 40150S-2D ® | 15| 38| 48| 40 | 4
(©0.) (Units: mm) 40200S-2D o 2.0 5.0 6.0 40 4
ey 40] GSX40000S-2D 40200S-2D-S3| @ 2.0 5.0 6.0 38 3
oD, E— 30 2 GSX 40250S-2D [ ] 25 6.3 7.3 40 4
2 40300S-2D [ 30| 75| 9.0| 45 6
0 J_I_F 40300S-2D-S3 | @ 30| 75| — 38 3
120<D 0 -0.030 o 20 40 60 80 100 @) 40350S-2D o 3.5 8.8 | 10.0 45 6
40400S-2D o 4.0 | 11.0 | 14.0 45 6
GSX 40400S-2D-S4 | @ 40 | 110 | — 45 4
B Endmill Identification (GSXMILL Series Only) 40450S-2D ® | 45| 113|128 | 50 6
40500S-2D o 5.0 | 13.0 | 19.6 50 6
GSX40100S-2D-S 405508-2D ® | 55|130|196| 50 | 6
- - — ——— — — 40600S-2D [ J 6.0 | 13.0 — 50 6
@ ®© © @ © ® GSX 40700S-2D ® | 70| 160 |211] 60| 8
Series Code  No.ofTeeth Diameter Cutting Edge  (énfiglet  Shank Diameter 40800S-2D ® 8.0 | 19.0 _ 60 8
(G GaanLand 40900S-2D ® | 90| 190 |241| 70 | 10
41000S-2D ® | 100 | 220 | — 70 | 10
41200S-2D ® |12.0| 260 | — 75 12
GSX 41600S-2D o 16.0 | 32.0 — 90 16
42000S-2D [ ) 20.0 | 40.0 — 100 20
Grade: ACF20
B Recommended Cutting Conditions
1. For stable machining performance use rigid, high-precision machines and holders.
2. Use air blow when dry machining.
3. Use wet machining for stainless steel, heat resistant alloy, and titanium alloy applications. o]
4. If chattering is a problem, reduce the spindle speed and feed rate indicated in the table below by the same ratio, or reduce the depth of cut. "
5. This series is not recommended for groove milling. - 2,

6. If the machine cannot achieve the recommended spindle speed, please use the max. spindle speed available.

oD,

m
s 0
@ Side Milling gg
- =@
WorkMetetd | Stryctural Steel CarbgnCSteel Cast Iron AIIcéyCSNtIeeI TempeﬁdASteKeI, ﬁgﬁd Sed Hardened Steel Stainless Steel | Heat Resistive Steel f Qo
Cond. SS (150 to 250HB) FC (25 to 35HRC) (35 to ;tSHRC) (45 to 55HRC) SUS304, SUS316 Titanium Alloy
D Spindle Speed Feed Rate|Spindle Speed|Feed Rate|Spindle Speed|Feed Rate|Spindle SpeedFeed Rate|Spindle Speed|Feed Rate|Spindle Speed|Feed Rate|Spindle Speed|Feed Rate|Spindle Speed| Feed Rate S
o (mm) (min) | (mm/min) | (min?) | (mm/min) | (min*) | (mm/min) | (min?") | (mm/min) | (Min?) | (mm/min) | (min*) | (mm/min) | (min') | (mm/min) | (mMin?) | (mm/min)
1.0 |22,000| 360 (22,000 360 |22,000| 360 |19,000| 220 |[13,000| 140 9,500 90 |11,300 90 9,500 65
2.0 |11,500| 440 (11,500| 440 |11,500| 440 |11,000| 290 7,500 | 180 5,400 | 110 6,500 | 120 5,400 85
4.0 6,000 | 560 6,000 | 560 6,000 | 560 5,800 | 370 4,000 | 230 2,900 | 150 3,400 | 160 2,900 | 100
6.0 4,200 | 600 4,200 | 600 4,200 | 600 4,000 | 400 2,700 | 240 2,000 | 160 2,400 | 170 2,000 | 120 4 Flutes
8.0 3,000 | 600 3,000 | 600 3,000 | 600 2,800 | 400 2,000 | 240 1,450 | 160 1,800 170 1,450 | 120
10.0 2,500 | 600 2,500 | 600 2,500 | 600 2,350 | 400 1,600 | 240 1,200 | 160 1,450 | 170 1,200 | 120
12.0 2,100 | 600 2,100 | 600 2,100 | 600 2,000 | 400 1,350 | 240 1,000 | 160 1,200 170 1,000 | 120 ;
16.0 1,500 | 500 1,500 | 500 1,500 | 500 1,450 | 320 1,000 | 210 750 | 130 900 | 140 750 90 Radius
20.0 1,200 | 460 1,200 | 460 1,200 | 460 1,150 | 290 800 | 200 600 | 110 700 | 120 600 75
Stendrd | &p 2.0D, Ballnose
Depth-ofcut| @, 0.03D. [ 0.01D. DLC
@ Groove Milling SUMIDIA
- Coat
Work atri Structural Steel Carb%rg:Steel Cast Iron AII%yCS'\;(IeeI Tempeﬁd:mKel, 'ﬁ'ge;\]zd ez Hardened Steel Stainless Steel | Heat Resistive Steel e
Cond. (150 to 250HB) FC (25 to 35HRC) (35 to 215HRC) (45 to 55HRC) SUS304, SUS316 Titanium Alloy Neck
Dy (rom) Spindle Speed|Feed Rate|Spindle Speed|Feed Rate|Spindle Speed|Feed Rate|Spindle Speed|Feed Rate|Spindle Speed|Feed Rate|Spindle Speed|Feed Rate|Spindle Speed|Feed Rate|Spindle Speed| Feed Rate | 'yncoated
° (min) | (mm/min) | (min?') | (mm/min) | (min*) | (mm/min) | (min') | (mm/min) | (min?) | (mm/min) | (min*) | (mm/min) | (min') | (mm/min) | (min?) | (mm/min)
1.0 (22,000 360 |22,000| 360 |22,000| 360 |19,000| 220 |13,000| 140 9,500 90 11,300 90 9,500 65 ggg
2.0 |11,500| 440 (11,500| 440 |11,500| 440 |11,000| 290 7,500 | 180 5,400 | 110 6,500 | 120 5,400 85
4.0 6,000 | 560 6,000 | 560 6,000 | 560 5,800 | 370 4,000 230 2,900 | 150 3,400 | 160 2,900 | 100
6.0 4,200 | 600 4,200 | 600 4,200 | 600 4,000 | 400 2,700 | 240 2,000 | 160 2,400| 170 2,000 | 120
8.0 3,000 | 600 3,000 | 600 3,000 | 600 2,800 | 400 2,000 | 240 1,450 | 160 1,800 170 1,450 | 120
10.0 2,500 | 600 2,500 | 600 2,500 | 600 2,350 | 400 1,600 | 240 1,200 | 160 1,450 | 170 1,200 | 120
12.0 2,100 | 600 2,100 | 600 2,100 | 600 2,000 | 400 1,350 | 240 1,000 | 160 1,200 170 1,000 | 120
16.0 1,500 | 500 1,500 | 500 1,500 | 500 1,450 | 320 1,000 | 210 750 | 130 900 | 140 750 90
20.0 1,200 | 460 1,200 | 460 1,200 | 460 1,150 ] 290 800, 200 600 | 110 700 | 120 600 75
Standerd | &, 1.5D,
Depth-ofcut| @, Below 0.02D.
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GSX40000C-2D Type

38|58, .o|E Hardened Steel| & Eg E|ls ‘§&>> Z o
68X . 35|58|28 25 F 2 neTarer 2 2=5| 8 | S 52| 8 | &
i ! (ORNCANC) ©|0] |e|o|0o
Coating Corner SdeMiling  Groove Miling  Grooie Fishing Face Miing HelcalMilng ~ Ramping . B d
ody
RY 2t Dimensions (mm)
- o GSX40100C-2D | @ | 10| 20| 30| 40 | 4
2 ‘ 40150C-2D ® 15| 30| 40| 40| 4
L 40200C2D | ® | 20| 40| 50| 40 | 4
30° | 40250C-2D [ ) 2.5 5.0 6.0 40 4
Z’gﬂ (Unts: ) 40300C-2D o 3.0 6.0 75 45 6
e o GSX40350C2D | @ | 35| 70| 85| 45| 6
oDc Tolerance 20 404OOC'2D . 40 80 95 45 6
b=30 0. ...7005 o ; 40450C-2D [ } 4.5 9.0 | 10.5 50 6
40500C-2D o 5.0 | 10.0 | 12.0 50 6
; ; © 20 40 60 8 100® 40550C-2D [} 5.5 | 11.0 | 13.0 50 6
_ N GSX 40600C-2D | @ | 6.0 | 120| — | 50 | 6

l Recommended Cutting Conditions 40700C-2D ([ 70 | 140 | 16.0 | 60 8

1. Forstable machining performance use rigid, high-precision machines and holders. 40800C-2D o 8.0 | 16.0 — 60 8

B o e O e o1 heat 40900C-2D | @ | 9.0 | 180|200 | 70 | 10

- Use wet machining for stainless steel, hea 41000C-2D S 10.0 | 20.0 o 70 10
resistant alloy, and titanium alloy applications.

4. If chattering is a problem, reduce the spindle & GSX 41200C-2D L 12.0 | 24.0 o 75 12
speed and feed rate indicated in the table below & 41400C-2D 14.0 | 28.0 | 315 90 16
by the same ratio, or reduce the depth of cut. 41500C-2D 15.0 | 30.0 | 33.5 90 16

5. If the machine cannot achieve the recommended Ta. 2D 41600C-2D o 16.0 | 32.0 | — 90 16
spindle speed, please use the max. spindle speed available. © 42000C-2D o 20.0 | 40.0 _ 100 20

° GSX 42500C-2D @® | 25.0 | 50.0 — 120 25

Side Milling Grade: ACF20

Woketeid | - Stryctural Steel Carb%nCSteel Cast Iron A“%ycswtleel Tempeﬁdﬁtel(el’ HHarl(:i'e'r\lzd Sed| Hardened Steel | Stainless Steel Heat Resistive Steel

Cond. SS (150 to 250HB) FC (25 to 35HRC) (35 to 45HRC) (45 to 55HRC) SUS304, SUS316 Titanium Alloy
Spindle Speed|Feed Rate|Spindle Speed|Feed Rate|Spindle Speed|Feed RateSpindle Speed|Feed Rate|Spindle Speed|Feed Rate|Spindle Speed|Feed Rate|Spindle Speed|Feed Rate|Spindle Speed| Feed Rate
D¢ (mm)
° (min) | (mm/min) | (min?) | (mm/min) | (min*) | (mm/min) | (min') | (mm/min) | (Min?) | (mm/min) | (min*) | (mm/min) | (min') | (mm/min) | (mMin?) | (mm/min)
1.0 (24,000 470 |24,000| 470 |24,000| 470 (21,000 290 |14,500| 180 (10,500 | 120 (12,600 120 |10,500 85
2.0 |12,800| 570 |12,800| 570 |12,800| 570 |12,000| 380 8,300 | 230 | 6,000 | 150 7,200 | 160 6,000 | 110
4.0 6,800 | 730 6,800 | 730 6,800 | 730 6,400 | 490 4,400 300 | 3,200 | 200 3,800| 210 3,200 | 130
6.0 4,600 | 780 4,600 | 780 4,600 | 780 4,300 | 520 3,000 320 | 2,200 | 210 2,650 | 220 2,200 | 150
8.0 3,400| 780 3,400| 780 3,400| 780 3,200 | 520 2,200 | 320 1,600 | 210 2,000| 220 1,600 | 150
10.0 2,800 | 780 2,800 | 780 2,800 | 780 2,600 | 520 1,800 | 320 1,300 | 210 1,500 | 220 1,300 | 150
12.0 2,300 | 780 2,300 | 780 2,300 | 780 2,200 | 520 1,500 | 320 1,100 | 210 1,300 | 220 1,100 | 150
16.0 1,700 | 650 1,700 | 650 1,700 | 650 1,600 | 420 1,100 | 280 800 | 170 1,000 | 180 800 | 120
20.0 1,350 | 600 1,350 | 600 1,350 | 600 1,300 | 380 900 | 260 650 | 150 800 | 160 650 | 100
25.(‘) 1,000 | 480 1,000 | 480 1,000 | 480 1,000 | 300 700 | 200 500 | 120 640 | 120 500 80
Standard | &p 1.5D, 1.0D.
g g Depth-ofcut| @e 0.05D, 0.02D.
*g_g @ Side Milling (High Speed Machining Centre)
o I.E WorkMetetd | Stryctural Steel CarbgreSteel Cast Iron AII(;yCSNtIeeI TempeﬁdAStle(eI, ?}-I_'argexzd e Hardened Steel Stainless Steel Hea_\t Rgsistive Steel
B Cond. SS (150 to 250HB) FC (25 to 35HRC) (35 to 45HRC) (45 to 55HRC) SUS304, SUS316 Titanium Alloy
De(mm) Spindle Speed|Feed Rate|Spindle Speed|Feed Rate|Spindle Speed|Feed Rate|Spindle Speed|Feed Rate|Spindle Speed|Feed Rate|Spindle Speed|Feed Rate|Spindle Speed|Feed Rate|Spindle Speed| Feed Rate
el (min") | (mm/min) | (min?) | (mm/min) | (Min") | (mm/min) | (min?) | (mm/min) | (Min') | (mm/min) | (min?) | (mm/min) | (min?') | (mm/min) | (mMin") | (mm/min)

1.0 |60,000| 1,200 /60,000 1,200 |60,000| 1,200 |60,000 850 {60,000 720 |48,000 500 |32,000| 300 — —
2.0 |47,800| 2,200 |47,800| 2,200 (47,800 | 2,200 |47,800| 1,600 /39,800 1,200 |31,800 900 | 15,900 | 400 = —
4 Flutes 4.0 |23,900| 2,600 |23,900| 2,600 (23,900 | 2,600 {23,900| 1,900 | 19,900 1,400 (15,900 | 1,100 | 8,000| 490 — —
6.0 [16,000| 2,700 | 16,000 2,700 16,000 | 2,700 |16,000| 2,000 |13,300| 1,500 {10,600 | 1,200 | 5,300 | 520 i =
8.0 [12,000| 2,700 |12,000| 2,700 [12,000| 2,700 |12,000| 2,000 |10,000| 1,500 | 8,000| 1,200 | 4,000 | 520 — —
10.0 9,600 | 2,700 | 9,600 | 2,700 | 9,600| 2,700 | 9,600 | 2,000 | 8,000| 1,500 | 6,400 | 1,200 | 3,200| 520 = =
12.0 8,000| 2,700 | 8,000| 2,700 | 8,000| 2,700 | 8,000 2,000 | 6,700| 1,500 | 5,300 1,200 | 2,700| 520 — —
16.0 6,000 | 2,200 | 6,000 | 2,200 | 6,000| 2,200 | 6,000 1,600 | 5,000 1,200 | 4,000 900 | 2,000| 450 = =
Ballnose 20.0 4,800 | 2,000 | 4,800| 2,000 | 4,800 2,000 | 4,800| 1,400 | 4,000| 1,100 | 3,200 750 | 1,600| 380 — —
25.0 3,800 1,500 | 3,800 1,500 | 3,800| 1,500 | 3,800 1,100 | 3,200 900 | 2,500 600 | 1,300| 300 = =
DLC | Sadd [ap 1.5Dc 1.0Dc
Depoicut | @ 0.05D, 0.02D.
SUMIDIA

ct @ Groove Milling

Long i
N Work Material

Radius

Carbon Steel Alloy Steel Tempered Steel, Hardened Steel . -
Structural Steel sC Cast Iron SCM NAK. HPM Hardened Steel Stainless Steel | Heat Resistive Steel

e | Cond. ss (150 10 250HB) FC (2510 95HAC) | (3510 45HRC) | (451055HRC) | SUS304,SUS316 | Titanium Alloy

Spindle Speed|Feed Rate|Spindle Speed|Feed Rate|Spindle SpeedFeed Rate|Spindle Speed|Feed Rate|Spindle SpeedFeed Rate|Spindle SpeedFeed Rate|Spindle Speed|Feed Rate|Spindle Speed| Feed Rate
(min') | (mm/min) | (min') | (mm/min) | (min") | (mm/min) | (min') | (mm/min) | (Min?) | (mm/min) | (min") | (mm/min) | (min') | (mm/min) | (Min?) | (mm/min)
1.0 [24,000| 380 |24,000| 470 |24,000| 470 |21,000| 290 |14,500| 180 |10,500| 120 |12,600 85 5,200 30
20 |12,800| 460 |12,800| 570 |12,800| 570 |12,000| 380 8,300 | 230 6,000 150 7,200 110 3,000 40
4.0 6,800 | 580 6,800 | 730 6,800 | 730 5,400 | 490 4,400 | 300 3,200 | 200 3,800 130 1,600 55
6.0 4,600 | 620 4,600 | 780 4,600 | 780 4,300 | 520 3,000 | 320 2,200| 210 2,650| 160 1,100 65
8.0 3,400 | 620 3,400 | 780 3,400 | 780 3,200 | 520 2,200 | 320 1,600 | 210 2,000| 160 800 65
10.0 2,800 | 620 2,800 | 780 2,800 780 2,600 | 520 1,800 | 320 1,300 | 210 1,600 | 160 650 65
12.0 2,300 | 620 2,300 | 780 2,300| 780 2,200 | 520 1,500 | 320 1,100 | 210 1,300 | 160 550 65
16.0 1,700 | 520 1,700 | 560 1,700 | 560 1,600 | 420 1,100 | 280 800| 170 1,000 | 130 400 55
20.0 1,350 | 480 1,350 | 600 1,350 | 600 1,300 | 380 900 | 260 650 | 150 800| 110 320 50
25.0 1,000 | 380 1,000 | 450 1,000 | 450 1,000 | 300 700 | 200 500 | 120 640 80 250 40
Swailgheinl| @, 0.2D; 0.5D, 0.2D, 0.05D. 0.2D,
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SAFE-AQC K™ Appicadle

@

GSX MILL 4 Flute Endmills Anti-vibration Type

GSXVL 4000-2.5D Type

B8 E BHERE
OEDSIHYOS B
© o0
Coating Corner Side Miling Groove Milling  Groove Fiishing Face Miling Helical Miling Ramping
5 Dimensions (mm)
A‘ f I Cat. No. Stock
ha 4 g’ v eD. | ¢ A L | oDs
e | GSXVL 4020-25D | @ | 20| 5 | 65| 5 | 4
b 4030-2.5D [ 3.0 8 9.5 50 6
L 4040-2.5D o 4.0 10 11.5 50 6
(©02) (Units: mm 4050-2.5D o 5.0 13 14.5 60 6
401 GSXVL4000-2.5D 4060-2.5D | @ 60| 15 | — 60 6
. s0 GSXVL 4070-2.5D o 70 18 | 20.0 70 8
P 20 4080-25D | @ | 80| 20 | — | 8 | 8
10 4090-2.5D ( J 9.0 | 23 | 25.0 90 10
Helx Angle o 20 40 60 80 100 4100-2.5D [ ) 10.0 25 — 90 10
4110-2.5D o 1.0 | 28 | 30.5 90 12
GSXVL 4120-2.5D o 12.0 | 30 — 90 12
4140-2.5D o 14.0 | 35 375 | 110 16
4150-2.5D (] 15.0 | 38 41.0 | 110 16
Il Recommended Cutting Conditions 4160-2.5D ® | 16.0 | 40 — 15 | 16
1. For stable machining performance use rigid, 4180-2.5D o 18.0 45 48.0 | 120 20
high-precision machines anq holders. & GSXVL 4200-2.5D ) 20.0 50 — 125 20
2. Use air blow when dry machining. & 4250-25D | @ |25.0 | 63 | — | 140 | 25
3. Use wet machining for stainless steel, heat
resistant alloy, and titanium alloy applications. Qe oD, . Body ( SAFE-AOCK™ Applicable ProductS)Grade. ACF20
4. If the machine cannot achieve the
recommended spindle speed, please use the max. spindle speed available. Dimensions (mm)
Cat. No. Stock
QDC 1/ ez L ﬂDs
GSXVL 4120S-25D | @ | 12.0 | 30 — 90 | 12
4140S-2.5D o 140 | 35 375 110 16
4150S-2.5D o 15.0 | 38 41.0 110 16
4160S-25D | @ | 16.0 | 40 = 115 | 16
4180S-25D | @ | 18.0 | 45 |48.0 | 120 | 20
GSXVL 4200S-25D| @ | 20.0 | 50 = 125 | 20
4250S-2.5D [ ] 25.0 | 63 — 140 25
@ Side Milling Grade: ACF20
Work Material | Carbon Steel , Cast Iron Tempered Steel - Hardened Steel )
cond ss, SC. FC (zsﬁisééﬁgc) PN, FRl S%tgg‘(')jsgjé%i'és Titanium Alloy
) (150 to 250HB) (4010 50HRC) i
B G Spindle Speed | Feed Rate | Spindle Speed | Feed Rate | Spindle Speed | Feed Rate | Spindie Speed | Feed Rate | Spindle Speed | Feed Rate
(min) | (mm/min) | (min) | (mm/min) | (mint) | (mm/min) | (min') | (mm/min) | (min) | (mm/min) m
2.0 | 13,000 1,000 | 10,000 800 8,000 700 10,000 580 5,000 200 g_ 9
4.0 9,600 1,200 8,000 | 1,000 6,000 800 5,500 650 3,000 230 § %
6.0 6,800 1,500 5,600 | 1,200 4,200 900 3,800 680 2,100 240 % o
8.0 5,200 1,600 4,400 | 1,300 3,200 950 2,800 650 1,600 250
10.0 4,200 1,500 3,500 | 1,200 2,600 800 2,300 600 1,300 210 Square
12.0 3,500 1,400 3,000 | 1,200 2,200 700 1,900 550 1,100 180
14.0 3,000 1,200 2,600 | 1,100 1,800 600 1,600 500 900 150
16.0 2,700 1,100 2,200 | 1,000 1,600 600 1,400 480 760 130
18.0 2,400 1,000 2,000 900 1,400 570 1,300 450 680 120 4 Flutes
20.0 2,200 900 1,700 800 1,200 550 1,100 400 600 100 s
25.0 1,700 680 1,400 630 1,000 450 890 310 480 82 G[BSS)X(VE}D}EE;?
Sended | @p 1.5D; ‘ :
Dt | a1, 0.2D, \ 0.05D, \ 0.1D, \ 0.05D, Baclus
@ Groove Milling galfose
Work Material | Carbon Steel, Cast Iron Tempered Steel - Hardened Steel ) DLC
Cond g, oo, |G (ZSCtiséérlil)gC) p RS, Ll Sﬁtgg(l)is;ﬁée;lﬁ VG Al SUMIDIA
: (150 to 250HB) (4010 50HRC) 3 et
B G Spindlg Speed | Feed Rgte Spind\g Speed | Feed Rgte Spindlg Speed | Feed Rgte Spind\g Speed | Feed Rgte Spindlg Speed | Feed Rgte =
(min) | (mm/min) | (min) | (mm/min) | (mint) | (mm/min) | (min?) | (mm/min) | (min) | (mm/min) Neck
2.0 13,000 750 | 10,000 550 8,400 500 6,500 300 4,000 140 Uncoated
4.0 8,200 800 6,000 600 5,200 500 4,000 330 2,000 130
6.0 6,100 1,100 4,000 600 3,500 580 2,700 350 1,350 150 ggg
8.0 4,600 1,000 3,000 580 2,600 570 2,000 330 1,000 140
10.0 3,600 1,000 2,400 550 2,100 510 1,600 200 800 130
12.0 3,100 920 2,000 500 1,700 450 1,300 280 660 110 EMEEIEE. EWebD A & D
14.0 2,600 750 1,700 450 1,500 400 1,100 250 570 100 Fy0—RLTL S,
16.0 2,300 670 1,500 420 1,300 350 1,000 230 500 90 [www.sumitool.com/products/
18.0 2,000 620 1,300 380 1,100 330 900 200 430 80 cutting/endmills/gsx.htmi]
20.0 1,900 600 1,200 360 1,000 320 800 180 380 70 O TN USBEEES M T S
25.0 1,500 470 1,000 300 790 250 640 140 300 55 ST HEJb>GSZ;<DRA\ﬁLL DU*XT
mammueum-m-m\ a, 1.0D, 0.2D, 0.5D, 0.2D,
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GSX MILL 4 Flute Endmills Sharp Edge

GSX40000S-3D
SN

Gove Fstng

o i

Coating Comer

@

e Milng

T

<

P

e

Coated
Carbon
Steel

Prehardened

Hardened Steel
145 to 55|55 to 60|60 to 65|
HRC | HRC | HRC

sty
Al Alloy:
Copper|
Alloy

Graphite|

8
=3
=ie
»s

CFRP

o Carbide
© Steel
o Alloy

O[T Aloy
O|Castlron

|©

< D

2

l— =

%

[ - S—

Helix Angle

Tolerance

(eDe)

(Units: mm)

40 GSX40000S-3D

30~

2D 3D

D<30 00015 ’_'_F
10
o 20 40 60 80 100 ()
Dimensions (mm)
Cat. No. Stock
oD. | ¢ % L | oDs
GSX 40100S-3D o 10| 30| 40| 40 4
40200S-3D [ ) 20| 6.0 70| 40 4
40300S-3D [ J 30| 9.0 | 105 50 6
40400S-3D ([ 4.0 | 12.0 | 135 50 6
40500S-3D o 5.0 | 15.0 | 170 | 50 6
GSX 40600S-3D ([ 6.0 | 180 | — 50 6
40700S-3D o 70 | 21.0 | 23.0 70 8
40800S-3D [ ) 8.0 | 240 | — 70 8
41000S-3D ® | 100 | 300 | — 90 10
41200S-3D ® | 120|360 | — 90 12
GSX 41600S-3D ® | 16.0 | 480 | — 110 16
42000S-3D 20.0 | 60.0 | — 120 | 20

M Recommended Cutting Conditions
1. For stable machining performance use rigid, high-precision machines and holders.

2. Use air blow when dry machining.

Grade: ACF20

Bl Endmill Identification

GSX 4 0100 S

No.of Teeth

Series Code

3. Use wet machining for stainless steel, heat resistant alloy, and titanium alloy applications.
4. In rare cases, chattering may occur in early milling stages, dissipating after 2m of cutting.
5. If chattering is a problem, reduce the spindle speed and feed rate indicated in the table below by the same ratio, or reduce the depth of cut.
6. If the machine cannot achieve the recommended spindle speed, please use the max. spindle speed available.

Diameter

Cutting Edge

-3
®
(g EdeLengh

(S : Sharp Edge
C : Gash Land

ap

ap

Qe oD ae
@ Side Milling
(WorkMateral | Stryctural Steel Carb%nCSteeI Cast Iron AIIoSyCSNtIeeI Tempe;(\eld:t}e(el, I;I_iargemd £l Hardened Steel Stainless Steel | Heat Resistive Steel
Cond. SS (150 to 250HB) FC (25 to 35HRC) (35 to ASHRC) (45 to 55HRC) SUS304, SUS316 Titanium Alloy
D Spindle Speed|Feed Rate|Spindle Speed|Feed Rate|Spindle Speed|Feed Rate|Spindle Speed|Feed Rate|Spindle Speed|Feed Rate|Spindle Speed Feed Rate|Spindle Speed|Feed Rate|Spindie SpeedFeed Rate|
o (mm) (min') | (mm/min) | (min?) | (mm/min) | (min*) | (mm/min) | (min') | (mm/min) | (Min?) | (mm/min) | (min*) | (mm/min) | (min') | (mm/min) | (Min?) | (mm/min)
1.0 |18,500| 250 (18,500 250 |18,500| 250 |17,000| 150 ([11,500| 100 8,000 65 9,400 65 8,000 45
2.0 9,400 | 250 9,400 | 250 9,400 | 250 8,500 | 200 6,700 | 130 4,000 65 4,600 90 4,000 60
4.0 4,500 | 350 4,500 | 350 4,500 | 350 4,300 | 250 3,500 210 2,000 110 2,300 110 2,000 70
6.0 3,100 | 400 3,100 | 400 3,100 | 400 2,800 | 300 2,400 | 220 1,300 120 1,500 120 1,300 90
8.0 2,300 | 380 2,300 | 380 2,300 | 380 2,100 | 300 1,800 | 220 950 | 120 1,100 120 900 90
10.0 1,800 | 350 1,800 | 350 1,800 | 350 1,700 | 300 1,400 | 220 700 | 120 900 | 120 800 90
12.0 1,500 | 350 1,500 | 350 1,500 | 350 1,400 | 300 1,200 | 220 650 110 750 | 120 650 90
16.0 1,100 | 300 1,100 | 300 1,100 | 300 1,000 | 240 900 | 190 480 90 550 | 100 490 70
20.0 900 | 280 900 | 280 900 | 280 850| 210 700| 170 400 80 440 90 400 60
Standard [ ap 2.5D; 2.0D;
Depthotut| @, | Below ©3: 0.02D, From @3 to below g8: 0.05Dc @8 and above: 0.07D, 0.01D,

@ Groove Milling

WokMeteiel |~ Stryctural Steel Carb%rE:Steel Cast Iron AIIoSyCSNtleeI Tempeﬁdjtle(e J Pﬁrge::d Séé| Hardened Steel | Stainless Steel | Heat Resistive Steel
Cond. SS (150 to 250HB) FC (25 to 35HRC) (35 to ASHRC) (45 to 55HRC) SUS304, SUS316 Titanium Alloy
D Spindle Speed|Feed Rate(Spindle Speed|Feed Rate|Spindle Speed|Feed Rate|Spindle Speed[Feed Rate|Spindle Speed|Feed Rate|Spindle Speed|Feed Rate{Spindle SpeedFeed Rate|Spindle Speed|Feed Rate
o (mm) (min') | (mm/min) | (min') | (mm/min) | (min") | (mm/min) | (min') | (mm/min) | (Min?) | (mm/min) | (min") | (mm/min) | (min') | (mm/min) | (Min?) | (mm/min)
1.0 [18,500| 250 |18,500| 250 |18,500| 250 |17,000| 150 |11,500| 100 8,000 65 9,400 65 8,000 45
2.0 9,400 | 250 9,400 | 250 9,400 | 250 8,500 | 200 6,700 130 4,000 65 4,600 90 4,000 60
4.0 4,500 | 350 4,500 | 350 4,500 | 350 4,300 | 250 3,500 | 210 2,000 110 2,300 110 2,000 70
6.0 3,100 | 400 3,100 | 400 3,100 | 400 2,800 | 300 2,400 | 220 1,300 | 120 1,500 120 1,300| 90
8.0 2,300 | 380 2,300 | 380 2,300 | 380 2,100 | 300 1,800 | 220 950 | 120 1,100| 120 900| 90
10.0 1,800 | 350 1,800 | 350 1,800 | 350 1,700 | 300 1,400 | 220 700| 120 900 | 120 800| 90
12.0 1,500 | 350 1,500 | 350 1,500 | 350 1,400 | 300 1,200 | 220 650| 110 750 | 120 650 | 90
16.0 1,100 | 300 1,100 | 300 1,100 | 300 1,000 | 240 900 | 190 480 90 550 | 100 490| 70
20.0 900 | 280 900 | 280 900 | 280 850 | 210 700| 170 400 80 440 90 400| 60
Standard [ ap 1.5D.
Depihotut| e 0.02D¢ Max.

A mark : To be replaced by new item (Please confirm stock availability)



@

GSX MILL Endmills (4 Flutes)

GSX40000C-3D Type

<S : Sharp Edge
C : Gash Land

(g EdeLergh

88|85 au|B Hardened Steell 2 |51 8 [ 5 [8 [ £ o
.I @ @ @ @ LEREER ol e enent B EER O RIES
Olelo/e|le|le|o] |e|O]O
Coating Corner Side Miling Groove Milling  Groove Fiishing Face Miling
| NN — |
¢ _
%
L
30°
(eDc) (Units: mm)
40 GSX40000C-3D
Helix Angle 30 15D 2D 3D 4D
oD Tolerance
D=<30 0 -0015 20
10
o 20 40 60 80 100
B Endmill Identification (GSXMILL Series Only)
Dimensions (mm)
GSX 4 0100 C - 3D
oD. | ¢ % L | oDs o ® ® @ ®
GSX 40100C-3D [ ) 10| 30| 40| 40 4 Series Code  NoofTeeh  Diameter Cutting Edge
40150C-3D o 15 4.5 5.5 40 4
40200C-3D o 2.0 6.0 7.0 40 4
40250C-3D o 25| 75| 85| 40 4
40300C-3D o 3.0 9.0 | 10.5 50 6
GSX 40400C-3D o 4.0 | 120 | 135 50 6
40500C-3D o 5.0 | 15.0 | 170 50 6
40600C-3D o 6.0 | 180 | — 50 6
40800C-3D o 8.0 240 | — 70 8
41000C-3D o 10.0 | 30.0 | — 90 10
GSX 41200C-3D o 120 | 360 | — 90 12
41600C-3D o 16.0 | 480 | — 110 16
42000C-3D 20.0 | 60.0 | — 120 20
Grade: ACF20

Bl Recommended Cutting Conditions
1. For stable machining performance use rigid, high-precision machines and holders.
2. Use air blow when dry machining.
3. Use wet machining for stainless steel, heat resistant alloy, and titanium alloy applications.
4. In rare cases, chattering may occur in early milling stages, dissipating after 2m of cutting.

&

ap

5. If chattering is a problem, reduce the spindle speed and feed rate indicated in the table below by the same ratio, or reduce the depth of cut.
6. If the machine cannot achieve the recommended spindle speed, please use the max. spindle speed available. e oD,
@ Side Milling
Work atri Structural Steel CarbcéreSteel Cast Iron AII%yCS'\;(IeeI Tempeﬁd:teKel, ':j'ge;\];d ez Hardened Steel Stainless Steel | Heat Resistive Steel
Cond. (150 to 250HB) FC (25 to 35HRC) (35 to ;15HRC) (45 to 55HRC) SUS304, SUS316 Titanium Alloy
D Spindle Speed|Feed Rate|Spindle Speed|Feed Rate|Spindle Speed|Feed Rate|Spindle Speed|Feed Rate|Spindle Speed|Feed Rate|Spindle Speed|Feed Rate|Spindle Speed|Feed Rate|Spindle Speed|Feed Rate
e (mm) (min) | (mm/min) | (min?) | (mm/min) | (min*) | (mm/min) | (min?) | (mm/min) | (Min?) | (mm/min) | (min*) | (mm/min) | (min') | (mm/min) | (mMin?) | (mm/min)
1.0 |21,000, 360 (21,000| 360 |21,000| 360 |19,000| 220 |13,000| 140 9,000 90 (10,500 90 9,000 65
2.0 |10,500| 360 |10,500| 360 |10,500| 360 9,600 | 290 7,500 | 180 4,500 | 110 5,200 | 120 4,500 85
4.0 5,200 | 500 5,200 | 500 5,200 | 500 4,800| 370 4,000| 280 2,250 | 150 2,600 | 160 2,250 | 100
6.0 3,500 | 560 3,500 | 560 3,500 | 560 3,200 | 400 2,700 | 300 1,500 | 160 1,700 | 170 1,500 | 120
8.0 2,600 | 520 2,600 | 520 2,600 | 520 2,400 | 400 2,000 | 300 1,100 | 160 1,300 | 170 1,100 | 120
10.0 2,100 | 500 2,100 | 500 2,100 | 500 1,900 | 400 1,600 | 300 900 | 160 1,000 | 160 900 | 120
12.0 1,750 | 500 1,750 | 500 1,750 | 500 1,600 | 400 1,350 | 300 750 | 150 850 | 160 750 | 120
16.0 1,300 | 420 1,300 | 420 1,300 | 420 1,200 | 330 1,000 | 260 550 | 120 650 | 140 550 | 100
20.0 1,050 | 380 1,050 | 380 1,050 | 380 950 | 290 800 | 230 450 | 110 500 | 120 450 90
Stancerd [ &, 2.5D; 2.0D,
Depthoteut| @o | Below @3: 0.05D, From @3 to below 28: 0.1D. @8 and above: 0.15D; | 0.02D,

@ Groove Milling

VorkMeerdl | yryctural Steel | CarPON Steel Cast Iron A”%ycﬁeel Tempeﬁd:mlfl’ I:jrgeazd Sed| ardened Steel | Stainless Steel | Heat Resistive Steel
Cond. SS (150 to 250HB) FC (25 to 35HRC) (35 to ZISHRC) (45 to 55HRC) SUS304, SUS316 Titanium Alloy

D Spindle Speed|Feed Rate|Spindle Speed|Feed Rate|Spindle Speed|Feed Rate(Spindle SpeedFeed Rate(Spindle Speed|Feed Rate|Spindle Speed|Feed Rate|Spindle Speed|Feed Rate|Spindle Speed|Feed Ratel

o (mm) (min) | (mm/min) | (min?) | (mm/min) | (min) | (mm/min) | (min?) | (mm/min) | (min?) | (mm/min) | (min*) | (mm/min) | (min') | (mm/min) | (min?) | (mm/min)
1.0 |16,600, 140 |16,600| 140 |16,600| 140 |155500| 100 |[10,500| 100 7,500 70 9,400 60 3,750 20
2.0 9,500 | 160 9,500 | 160 9,500 | 160 9,000 180 6,200 | 120 4,500 90 5,200 80 2,250 30
4.0 5,200 160 5,200 180 5,200 180 4,800 160 3,400 110 2,200 65 2,600 70 1,250 25
6.0 3,500 | 160 3,500 | 200 3,500 | 200 3,200 | 160 2,550 | 120 1,500 65 1,700 70 950 25
8.0 2,600 160 2,600 | 200 2,600 | 200 2,400 160 1,900 | 120 1,100 65 1,300 70 700 25
10.0 2,100| 160 2,100 | 200 2,100 | 200 1,900 | 160 1,500 | 120 900 65 1,000 70 550 25
12.0 1,750 | 160 1,750 | 200 1,750 | 200 1,600 | 160 1,250 | 120 750 65 850 70 450 25
16.0 1,300 | 160 1,300 | 200 1,300 | 200 1,200 | 160 950 | 120 550 65 650 70 350 25
20.0 1,050 160 1,050 | 200 1,050 | 200 950| 160 750 120 450 65 500 70 280 25

g | @, 0.1D. 0.2D. 0.05Dc 0.1D.

S[ilwpu3z
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GSX MILL Endmills (4 Flutes)

GSX40000C-4D Ty

O

e O

B Endmill Identification (GSXMILL Series Only)

Cutting Edge

(S: Sharp Edge
C: Gash Land

(g EdeLengh

88|55|.o|E |2 |HardenedSteellg (5= E [ 3 (8. | £ o
.I @ @ @ LEREEE o)l e et B EIER R IES
Olele|o]le|e]0] [e©]lo]o
Coating Corner SideMing  GoowFising  Face Miing
sy - —F
o R
——
b
T
30°
(eD¢) (Units: mm)
40 GSX40000C-4D
Helix Angle 30" 15D 2D 3D 4D
Tolerance i
B 0 -0.015 20
10
o 20 40 60 80 100
Dimensions (mm)
caveJsoa| o= ] GGX 40100 C - 4D
oD. | ¢ | & g @ ® ® @ ®
GSX 40100C-4D [ ) 10| 40| 5.0 40 4 Series Code  No.ofTesh  Diameter
40150C-4D [ ) 15| 6.0 7.0 40 4
40200C-4D o 2.0 8.0 9.0 40 4
40250C-4D o 25| 10.0 | 11.0 50 4
40300C-4D [ ) 3.0| 120 | 135 50 6
GSX 40400C-4D o 4.0 | 16.0 | 175 50 6
40500C-4D o 5.0 | 20.0 | 22.0 60 6
40600C-4D o 6.0 | 240 | — 60 6
40800C-4D o 8.0 | 32.0 — 80 8
41000C-4D o 10.0 | 40.0 — 90 10
GSX 41200C-4D o 12.0 | 48.0 — 100 12
41600C-4D o 16.0 | 64.0 — 120 16
42000C-4D 20.0 | 80.0 | — 140 | 20

M Recommended Cutting Conditions
1. For stable machining performance use rigid, high-precision machines and holders.
2. Use air blow when dry machining.
3. Use wet machining for stainless steel, heat resistant alloy, and titanium alloy applications.
4. In rare cases, chattering may occur in early milling stages, dissipating after 2m of cutting.
5. If chattering is a problem, reduce the spindle speed and feed rate indicated in the table below by the same ratio, or reduce the depth of cut.
6. This series is not recommended for grooving.

Grade: ACF20

p

7. If the machine cannot achieve the recommended spindle speed, please use the max. spindle speed available. ae
@ Side Milling
Work atri Structural Steel CarbgréSteel Cast Iron AII(;yCS'\;(IeeI TempeﬁdASteKel, I}-Ijrl(iexzd 2 Hardened Steel Stainless Steel | Heat Resistive Steel
Cond. (150 to 250HB) FC (25 to 35HRC) (35 10 ;15HRC) (45 to 55HRC) SUS304, SUS316 Titanium Alloy
D Spindle Speed|Feed Rate|Spindle Speed|Feed Rate|Spindle Speed|Feed Rate|Spindle Speed|Feed Rate|Spindle Speed|Feed Rate|Spindle Speed|Feed Rate|Spindle Speed|Feed Rate|Spindle Speed| Feed Rate
o (mm) (min") | (mm/min) | (min?) | (mm/min) | (min*) | (mm/min) | (min") | (mm/min) | (Min?) | (mm/min) | (min*) | (mm/min) | (min') | (mm/min) | (Min?) | (mm/min)
1.0 9,000 | 140 9,000 | 140 9,000 | 140 7,000 80 6,500 60 4,500 40 5,400 40 4,500 40
2.0 4,500 | 140 4,500 | 140 4,500 | 140 3,500 | 100 3,200 80 2,300 55 2,700 55 2,300 40
4.0 2,250 | 200 2,250 | 200 2,250 | 200 1,750 | 120 1,600 | 100 1,200 60 1,350 50 1,200 35
6.0 1,500 | 250 1,500 | 250 1,500 | 250 1,150 | 160 1,050 | 140 800 65 900 45 800 35
8.0 1,100 | 220 1,100 | 220 1,100 | 220 850| 160 800 | 130 600 65 660 45 600 35
10.0 900 | 210 900 | 210 900 | 210 700 | 140 650 | 120 460 65 540 45 460 35
12.0 750 | 200 750 | 200 750 | 200 580 | 140 520 110 400 65 450 45 400 35
16.0 550| 170 550| 170 550 | 170 440| 120 400 95 300 55 330 45 300 35
20.0 450| 150 450| 150 450| 150 350| 100 320 80 240 50 270 45 240 35
Standerd | &, 3.5D; 3.0D,
Depth-ofcut| @, Below @3: 0.04D. From @3 to below 28: 0.080D. @8 and above: 0.1D. 0.02D.
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GS MILL Roughing

GSRE 4000 SF Type

| —~ 8|8 |.-|E |& |HardenedSteel|z |8/ 8 | 5|8 _| 2| o
E @ @ @ @ @ §§"E§§§§§ ‘§§45m5555mmsom65: fg z | |88 8| &
SS|8%|=H & FE|EEHre | Hre | Hre |Boli=®| S | = [S=F| & | &
, — |o]o]o]o]e]e oo
Coating Corner Side Miling Groove Milling Face Miling Helical Milling Ramping
% e =
k- & =}
- e e
c(Chamfer) |a—————> L
(eDc) (Units: mm)
40| GSRE4000SF
30
40 20
10
Helx Angle o 20 40 60 80 100
M Body
Dimensions (mm)
Cat. No. Stock
oD, | ¢ L ¢ | oD
GSRE 4060SF o 6.0 | 13 50 | 0.3 6
4070SF ( 70 | 16 60 | 0.3 8
4080SF o 8.0 | 19 60 | 0.4 8
4090SF () 9.0| 19 70 | 0.4 10
4100SF [ ) 10.0 | 22 70 | 0.5 10
GSRE 4110SF @® | 10| 22 75 | 0.5 12
4120SF o 120 | 26 75 | 0.6 12
4140SF [ ) 14.0 | 26 90 | 0.6 16
4160SF o 16.0 | 32 90 | 0.8 16
4180SF o 18.0 | 32 100 | 0.8 20
GSRE 4200SF [ ) 20.0 | 38 100 1.0 20 [

Grade: ACZ20W

Bl Recommended Cutting Conditions
1. If the machine cannot achieve the standard spindle speed, please use the max. spindle speed available.

2. If cutting noise and vibration are present, please reduce the cutting conditions accordingly. <
oD,
@ Side Milling ‘—?‘]
Mo etre Structuralsstézclal, Galizen Cast Iron AIIoSyCS'\;(IeeI Hardened Steel Stainless Steel Heat_ Re_sistive Steel
Cond. (150 to 250HB) FC, FCD (25 to 35HRC) (45 to 50HRC) SUS304, SUS316 Titanium Alloy
B, () Spindle Speed Feed Rate | Spindle Speed Feed Rate Spindle Speed Feed Rate | Spindle Speed Feed Rate | Spindle Speed Feed Rate | Spindle Speed Feed Rate ";;“ o
¢ (min) (mm/min) (min-') (mm/min) (min-') (mm/min) (min) (mm/min) (min) (mm/min) (min-') (mm/min) g— 8
6.0 4,800 1,200 5,800 1,500 3,200 380 2,600 400 5,300 250 1,600 90 XY
7.0 4,100 1,200 5,000 1,500 2,700 380 2,200 400 4,500 250 1,350 90 a2
8.0 3,600 1,200 4,500 1,500 2,400 380 2,000 400 4,000 250 1,250 90
9.0 3,200 1,200 4,000 1,500 2,100 380 1,800 400 3,500 250 1,050 90 Square
10.0 2,800 1,200 3,500 1,500 1,900 380 1,600 400 3,200 250 1,000 100
11.0 2,600 1,200 3,000 1,400 1,700 380 1,500 400 2,900 250 900 100 2Flutes
12.0 2,400 1,200 2,900 1,400 1,600 400 1,300 400 2,600 250 800 100 3 Flutes
14.0 2,200 1,100 2,600 1,300 1,300 380 1,100 350 2,200 200 700 100
16.0 1,800 900 2,200 1,100 1,200 380 1,000 350 2,000 180 600 100 4 Flutes
18.0 1,400 700 1,800 900 1,000 380 900 300 1,800 150 550 100 T
20.0 1,400 700 1,700 850 850 380 800 300 1,600 150 500 100 8 Flutes
Standard [ @p 1.5D;
Deptotcu| @e 0.5D. [ 0.3D. Radius
@ Groove Milling Ballnose
Yok e Structuralsstteclal, Gatigan Cast Iron AIIoSyCSNtIeeI Hardened Steel Stainless Steel Heat Resistive Steel —
Cond. (150 terfSOHB) FC, FCD (25 10 35HRC) (45 to 50HRC) SUS304, SUS316 Titanium Alloy suwoa
De (mm) Spindle Speed Feed Rate | Spindle Speed Feed Rate Spindle Speed Feed Rate | Spindle Speed Feed Rate | Spindle Speed Feed Rate | Spindle Speed Feed Rate e
(min) (mm/min) (min-") (mm/min) (min-") (mm/min) (min) (mm/min) (min) (mm/min) (min-") (mm/min) Neck
6.0 3,600 900 4,300 1,100 2,400 300 1,700 260 4,200 250 1,100 60
7.0 3,000 900 3,700 1,100 2,000 280 1,500 260 3,600 250 900 60 Uncoated
8.0 2,700 900 3,400 1,100 1,800 280 1,350 260 3,200 250 800 60 CBN
9.0 2,400 900 3,000 1,100 1,600 280 1,200 260 2,800 250 700 60 PCD
10.0 2,100 900 2,600 1,100 1,400 280 1,100 270 2,500 250 650 65
11.0 2,000 900 2,300 1,100 1,300 280 1,000 270 2,300 250 600 70
12.0 1,800 900 2,200 1,100 1,200 300 900 270 2,100 250 550 70
14.0 1,600 800 2,000 1,000 1,000 290 750 240 1,800 180 450 65
16.0 1,350 650 1,650 850 900 280 700 240 1,600 160 400 65
18.0 1,200 550 1,500 750 800 280 600 230 1,400 140 350 60
20.0 1,050 500 1,350 700 700 280 550 210 1,250 125 300 60
Satailiiiul] ap 1.0D, 0.5D;
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GS MILL Hard Square Endmills

GSH 4000/6000/8000SF Type

el

= = =1 =5 =
GS o I - & _ |Hardened Steel| 3 E1E58. % |
R R Sm§§45h5555mww(055'§ z | |88 &| &
HARD CO|lOD|<T P& 5| =S| HRC | HRC | HRC |&n &5 S|l lox| & S
olololefele]e \
Coating Corner Side Miling Groove Finishing Face Miling

e
g
50° (@D (Units: mm)
40f GSH4000/6000/8000SF
30
Helix Angle
oDg Tolerance 20
bsso . 0005 ° }
30<D 0 -0.030 o 20 40 60 80 100 (D)
M Body (4 Flutes) M Body (8 Flutes)
Dimensions (mm) Dimensions (mm)
Cat. No. Stock Cat. No. Stock
oD, V4 L oD oD, 0 L oD
GSH 4010SF o 1.0 3 50 6 GSH 8160SF o 16.0 32 90 16
4015SF [ } 15 4 50 6 8200SF [ ) 20.0 38 100 20
4020SF [ J 2.0 6 50 6 Grade: ACFO7C
Grade: ACF07C
H Body (6 Flutes)
Dimensions (mm)
Cat. No. Stock
oD, 2 L oD
GSH 6030SF ([ 3.0 8 50 6
ggggg,’: : g:g 11 :13 gg g B General Purpose Machines
6060SF S 6.0 13 50 6 1. If the machine cannot achieve the standard spindle speed, please use the
6080SF o 8.0 19 60 8 max. spindle speed available
GSH 6100SF [ 10.0 20 70 10 2. If cutting noise and vibration are present, please reduce the cutting
6120SF [ ) 12.0 26 75 12 conditions accordingly.
Grade: ACF07C
@ Side Milling and Groove Milling
Work Material Low Carbon Steel Middle Hardened Steel Hardened Steel Hardened Steel Hardened Steel Hardened Steel
Cond Carbon Steel, Alloy Steel | Pre-hardened Steel, Die Steel SKD61 SKD11 SKH51 SKH55
_— . (Up to 35HRC) (35 to 45HRC) (45 to 55HRC) (55 to 60HRC) (60 to 65HRC) (65HRC and above)
o E De (mm) Spindle Speed | Feed Rate | SpindleSpeed | Feed Rate | SpindleSpeed | Feed Rate | SpindeSpeed | Feed Rate | SpindleSpeed | Feed Rate | SpindleSpeed | Feed Rate
g S (min'") (mm/min) (min'") (mm/min) (min) (mm/min) (min'") (mm/min) (min'") (mm/min) (min) (mm/min)
(5) |.|=J 1.0 20,000 540 20,000 390 15,600 260 12,300 160 11,100 140 7,800 95
2.0 19,000 1,100 17,200 770 13,400 530 10,500 320 9,500 270 6,700 190
Square 3.0 15,000 2,150 13,400 1,540 10,400 1,050 8,200 650 7,400 540 5,200 380
4.0 11,200 2,400 10,000 1,740 7,800 1,180 6,100 730 5,600 600 3,900 420
5.0 9,000 2,700 8,000 1,930 6,200 1,300 4,900 810 4,400 670 3,100 470
6.0 7,500 2,700 6,700 1,930 5,200 1,300 4,100 810 3,700 670 2,600 470
8.0 5,600 2,700 5,000 1,930 3,900 1,300 3,050 810 2,800 670 1,950 470
10.0 4,500 2,700 4,000 1,930 3,100 1,300 2,450 810 2,200 670 1,550 470
4 Flutes 12.0 3,750 2,700 3,350 1,930 2,600 1,300 2,050 810 1,850 670 1,300 470
6 Flutes 16.0 2,800 2,500 2,500 1,800 1,950 1,220 1,530 760 1,400 630 980 440
8 Flutes 20.0 2,250 2,100 2,000 1,540 1,550 1,050 1,230 650 1,100 540 780 380
Radi Side |ap 11to0 1.5D, 110 1.5D, 1to0 1.5D, 1to0 1.5D, 11t0 1.5D, 1to 1.5D,
adlus| | Milling| ae 0.1D 0.1D, 0.05D, 0.05D, 0.02D, 0.02D,
Ballnose Groove Miling| @p 0.1D. 0.1D. 0.05D. 0.05D. Up to 0.05Dc Max. 0.5mm | Up to 0.05Dc Max. 0.5mm
pLc @ Side Milling (High Speed Machining Centre) 'T’
sumipin | otk Materl Low Carbon Steel Middle Hardened Steel Hardened Steel Hardened Steel Hardened Steel ‘
Coat Cond Carbon Steel, Alloy Steel | Pre-hardened Steel, Die Steel SKD61 SKD11 SKH51 )]
oy ) (Up to 35HRC) (35 to 45HRC) (45 to 55HRC) (55 to 60HRC) (60 to 65HRC) o
Neck |p m Spindle Speed | Feed Rate | SpindeSpeed | Feed Rate | SpindleSpeed | Feed Rate | SpindeSpeed | Feed Rate | SpindeSpeed | Feed Rate Q[
(min) (mm/min) (min) (mm/min) (min'") (mm/min) (min'") (mm/min) (min) (mm/min) ©
Uncoated 1.0 48,000 1,250 48,000 1,250 48,000 1,250 48,000 930 38,000 700 /
CBN 2.0 48,000 2,850 48,000 2,850 48,000 2,850 36,000 1,600 24,000 1,000
PCD 3.0 32,000 4,900 32,000 4,900 32,000 4,900 24,000 2,740 16,000 1,700 e
4.0 24,000 5,200 24,000 5,200 24,000 5,200 18,000 2,900 12,000 1,800
5.0 19,200 5,800 19,200 5,800 19,200 5,800 14,300 3,200 9,600 2,000 'T’
6.0 16,000 5,800 16,000 5,800 16,000 5,800 12,000 3,200 8,000 2,000 I
8.0 12,000 5,800 12,000 5,800 12,000 5,800 9,000 3,200 6,000 2,000 b
10.0 9,600 5,800 9,600 5,800 9,600 5,800 7,200 3,200 4,800 2,000 )
12.0 8,000 5,800 8,000 5,800 8,000 5,800 6,000 3,200 4,000 2,000 ?
16.0 6,000 5,400 6,000 5,400 6,000 5,400 4,500 3,000 3,000 1,900 {_‘ 9
20.0 4,800 4,600 4,800 4,600 4,800 4,600 3,600 2,580 2,400 1,600 < /
Sendard [ &p 110 1.5D. 110 1.5D. 110 1.5D. 110 1.5D. 110 1.5D. '
Depihofut | 2o 0.1D. 0.05D 0.05D 0.02D, 0.01Dc oD.
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ZX Coated Hard Endmills

HHM 4000/6000/8000ZX Type

888 .|. 4|2 Hardened Steel| 2 §§ gEls 7g> Z o
ZX . S8|8828|2 = HRC | Hi |<2t§ = :_:( S= &5
olofolelelele
Coating Corner Side Miling Face Millng
6 Flutes oo @ For general to hardened steel machining
§§ @ High rigidity design (Core diameter: 0.85 x @D.)
g @ Fine Pitch Type
(eDc) (Units: mm)
40; HHM4000/6000/8000ZX
30
45 20
10
Helix Angle o 20 40 80 100 ()
M Body (4 Flutes) M Body (8 Flutes)
Dimensions (mm) Dimensions (mm)
Cat. No. Stock Cat. No. Stock
oD, 0 L oD oD, V4 L oD
HHM 4030ZX o 3.0 8 50 6 HHM 8160ZX ([ J 16.0 32 90 16
4040ZX o 4.0 10 50 6 8200ZX [ ) 20.0 40 106 20
4050ZX [ 5.0 12 50 6 8250ZX 25.0 50 120 25
Grade: ACZ10M 8300ZX 30.0 60 130 32
H Body (6 Flutes) 8320ZX ® 320 64 | 130 | 32
Dimensions (mm) Grade: ACZ10M
Cat. No. Stock
oD, /) L oD
HHM 6060ZX [ ] 6.0 12 50 6
6080ZX o 8.0 16 60 8
6100ZX o 10.0 20 71 10
6120ZX [ ) 12.0 24 75 12
Grade: ACZ10M
B General Purpose Machines
1. If the machine cannot achieve the standard spindle speed, please use the max. spindle speed available.
2. If cutting noise and vibration are present, please reduce the cutting conditions accordingly.
@ Side Milling (HHM 4000ZX 4 Flutes)
W Carbon Steel, Alloy Steel | Carbon Steel, Alloy Steel Hardened Steel Cast Iron
Cond. (Below 25HRC) (Below 45HRC) (Below 65HRC) Special Cast Iron
D Spindle Speed Feed Rate Spindle Speed Feed Rate Spindle Speed Feed Rate Spindle Speed Feed Rate
o (mm) (min") (mm/min) (min"') (mm/min) (min'") (mm/min) (min') (mm/min)
3.0 16,500 2,000 14,700 1,750 8,200 600 16,500 2,000
4.0 12,300 2,000 11,000 1,750 6,100 600 12,300 2,000
5.0 9,800 2,000 8,800 1,750 4,900 600 9,800 2,000
Standerd | ap 1.5D. 1.5D. 1.0D. 1.5D.
Depihofut | @e 0.1D 0.1D¢ 0.02D. 0.1D¢
@ Side Milling (HHM 6000ZX 6 Flutes)
Work atri Carbon Steel, Alloy Steel | Carbon Steel, Alloy Steel Hardened Steel Cast Iron
Cond. (Below 25HRC) (Below 45HRC) (Below 65HRC) Special Cast Iron
D Spindle Speed Feed Rate Spindle Speed Feed Rate Spindle Speed Feed Rate Spindle Speed Feed Rate
o (mm) (min") (mm/min) (min"') (mm/min) (min'") (mm/min) (min") (mm/min)
6.0 8,200 2,900 7,300 2,600 4,100 900 8,200 2,900
8.0 6,100 2,900 5,500 2,600 3,100 900 6,100 2,900
10.0 4,900 2,900 4,400 2,600 2,500 900 4,900 2,900
12.0 4,100 2,900 3,650 2,600 2,100 900 4,100 2,900
Standard | ap 1.5D, 1.5D, 1.0D, 1.5D,
Dephofut | ae 0.1D 0.1D 0.02D, 0.1D
@ Side Milling (HHM 8000ZX 8 Flutes)
W Carbon Steel, Alloy Steel | Carbon Steel, Alloy Steel Hardened Steel Cast Iron
Cond. (Below 25HRC) (Below 45HRC) (Below 65HRC) Special Cast Iron
D Spindle Speed Feed Rate Spindle Speed Feed Rate Spindle Speed Feed Rate Spindle Speed Feed Rate
o (mm) (min'") (mm/min) (min) (mm/min) (min) (mm/min) (min'") (mm/min)
16.0 3,100 3,500 2,750 3,200 1,550 1,100 3,100 3,500
20.0 2,500 3,150 2,200 2,800 1,250 950 2,500 3,150 7y
25.0 2,000 2,800 1,750 2,300 1,000 850 2,000 2,800 a‘,
32.0 1,550 2,400 1,350 1,950 780 700 1,550 2,400
Sencerd | 2p 1.5D; 1.5D, 1.0D. 1.5D,
Dephatcut | @e 0.1D. 0.1D, 0.02D, 0.1D, s
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4 Flutes
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141



ZX Coated Extra Long Hard Endmills

LHHM 4000/6000/8000ZX Type

&
o
L

88|85 Hardened Steel [ Eg ERIEREFNE- R
ZX . 355828 REPRREE 2 2=8| B |2 52| 8 | 8
olo ©le]o
Coating Corner Side Miling Face Miling
6 Flutes a3 @ HHM-ZX series long type
?'o"i = — %I @ High rigidity endmill for precision of deep steps
gr | - 2
S ¢
L
(eDc) (Units: mm)
40} LHHM4000/6000/8000ZX
30
45 20
10
Helix Angle o 20 40 60 80 100
M Body (4 Flutes) M Body (8 Flutes)
Dimensions (mm) Dimensions (mm)
Cat. No. Stock Cat. No. Stock
oD, I L oD oD, 14 L @D
LHHM 4030ZX o 3.0 12 55 6 LHHM 8160ZX o 16.0 50 105 16
4040ZX o 4.0 15 60 6 8200ZX o 20.0 55 120 20
4050ZX (] 5.0 18 60 6 8250ZX o 25.0 65 140 25
Grade: ACZ10M 8300ZX o 30.0 75 160 32
M Body (6 Flutes) 8320ZX ® 320 8 | 170 | 32
Dimensions (mm) Grade: ACZ10M
Cat. No. Stock
oD 2 L @D L
LHHM 6060ZX o 6; 18 60 GS M Application
6080ZX ° 8.0 o5 75 8 HardnessHRC | 20 30 40 50 60
6100ZX o 10.0 30 80 10 - — -
6120ZX ® | 120 30 | 100 | 12 Application Range
Grade: ACZ10M
B General Purpose Machines
1. If the machine cannot achieve the standard spindle speed, please use the max. spindle speed available
2. If cutting noise and vibration are present, please reduce the cutting conditions accordingly.
=2 @ Side Milling (LHHM 4000ZX 4 Flutes)
q) ——
g -E Work ateri Carbon Steel, Alloy Steel Carbon Steel, Alloy Steel Hardened Steel Cast Iron
o I.E Cuting Condiions (Below 25HRC) (Below 45HRC) (Below 65HRC) Special Cast Iron
De(rmm) Spindle Speed Feed Rate Spindle Speed Feed Rate Spindle Speed Feed Rate Spindle Speed Feed Rate
Square [ Ze'™™ (min-) (mm/min) (min-1) (mm/min) (min-1) (mm/min) (min‘1) (mm/min)
3.0 16,500 1,500 14,700 1,300 8,200 450 16,500 1,500
4.0 12,300 1,500 11,000 1,300 6,100 450 12,300 1,500
5.0 9,800 1,500 8,800 1,300 4,900 450 9,800 1,500
Stancard | ap 2.0D 2.0D; 1.5D. 2.0D.
4Flutes | Depthocut] @e 0.1D. 0.1D. 0.02D. 0.1D.
Shues @ Side Milling (LHHM 6000ZX 6 Flutes)
Radius W Carbon Steel, Alloy Steel Carbon Steel, Alloy Steel Hardened Steel Cast Iron
CutingCondons (Below 25HRC) (Below 45HRC) (Below 65HRC) Special Cast Iron
Ballnose Do) Spindle Speed Feed Rate Spindle Speed Feed Rate Spindle Speed Feed Rate Spindle Speed Feed Rate
ctmm (min™) (mm/min) (min™") (mm/min) (min™") (mm/min) (min™") (mm/min)
DLC ™60 8,200 2,200 7,300 2,000 4,150 700 8,200 2,200
SUMIDIA 8.0 6,100 2,200 5,500 2,000 3,100 700 6,100 2,200
Coat 10.0 4,900 2,200 4,400 2,000 2,500 700 4,900 2,200
Long 12.0 4,100 2,200 3,700 2,000 2,100 700 4,100 2,200
Neck | Sendard [ap 2.0D 2.0D, 1.5D; 2.0D,
Uncoated 2t @e 0.1D, 0.1D, 0.02D, 0.1D.
cen @ Side Milling (LHHM 8000ZX 8 Flutes)
PCD
Work Metere Carbon Steel, Alloy Steel | Carbon Steel, Alloy Steel Hardened Steel Cast Iron
Cuting Conitons (Below 25HRC) (Below 45HRC) (Below 65HRC) Special Cast Iron
D.(mm) Spindle Speed Feed Rate Spindle Speed Feed Rate Spindle Speed Feed Rate Spindle Speed Feed Rate
sl (min-") (mm/min) (min-) (mm/min) (min-) (mm/min) (min) (mm/min)
16.0 3,100 2,700 2,750 2,400 1,550 800 3,100 2,700
20.0 2,500 2,400 2,200 2,100 1,250 700 2,500 2,400
25.0 2,000 2,100 1,750 1,700 1,000 600 2,000 2,000
32.0 1,550 1,800 1,350 1,500 780 550 1,550 1,800
Standard | ap 2.0D. 2.0D. 1.5D; 2.0D,
Deptotcut| ae 0.1D, 0.1D, 0.02D. 0.1D.
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Lzedier

2De®

Corner

Coaling

ol = = =5 | =
BE|8w|xw Hardened Steel | £ EE S 1218 2| o
S22 3/38 sz | < |23

© 2|=2 45 t0 55 55‘0&501065 — o= =} jre
S3|8al=a E HRC%HRC}H S8|eE| S | = |8=| &5 | &

Side Miling Face Miling

6 Flutes

Helix Angle

—-0.030

9D 25080
‘

(0Dc)

(Units: mm)

EHHM4000/6000/8000ZX

o 20

40

60 80

100 (&)

l Body (4 Flutes)

Il Body (8 Flutes)

@ HHM-ZX series extra long type
@ High rigidity endmill for precision of deep steps

ZX Coated Extra Long Hard Endmills

EHHM 4000/6000/8000ZX Type

Dimensions (mm) Dimensions (mm)
Cat. No. Stock Cat. No. Stock
oD, 0 L oD oD, V4 L oD
EHHM 4030ZX o 3.0 20 60 6 EHHM 8160ZX ([ J 16.0 70 140 16
4040ZX o 4.0 25 65 6 8200ZX [ ) 20.0 85 165 20
4050ZX (] 5.0 30 70 6 8250ZX o 25.0 100 185 25
Grade: ACZ10M 83002ZX o 30.0 110 | 205 32
M Body (6 Flutes) 8320ZX @ 320 110 | 205 | 32
Dimensions (mm) Grade: ACZ10M
Cat. No. Stock
@D 1/ L @D, L
EHHM 6060ZX e 6o o 0 6 M Application
6080ZX ® 8.0 40 90 8 HardnessHRC | 20 30 40 50 60
6100ZX o 10.0 50 100 10 . — -
6120ZX @ |120]| 50 | 120 | 12 Application Range
Grade: ACZ10M
B General Purpose Machines
1. If the machine cannot achieve the standard spindle speed, please use the max. spindle speed available
2. If cutting noise and vibration are present, please reduce the cutting conditions accordingly.
@ Side Milling (EHHM 4000ZX 4 Flutes)
Work Melere Carbon Steel, Alloy Steel | Carbon Steel, Alloy Steel Hardened Steel Cast Iron
Cuting Condions (Below 25HRC) (Below 45HRC) (Below 65HRC) Special Cast Iron
D) Spindle Speed Feed Rate Spindle Speed Feed Rate Spindle Speed Feed Rate Spindle Speed Feed Rate
i (min-) (mm/min) (min-) (mm/min) (min) (mm/min) (min) (mm/min)
3.0 5,800 700 4,600 400 1,800 90 5,800 700
4.0 4,400 650 3,500 400 1,350 100 4,400 650
5.0 3,500 600 2,800 400 1,100 110 3,500 600
Stndard | ap 2.0D 2.0D 2.0D, 2.0D,
Deptratcut| @e 0.05D. 0.02D. 0.01D. 0.05D.
@ Side Milling (EHHM 6000ZX 6 Flutes)
Work Malere Carbon Steel, Alloy Steel | Carbon Steel, Alloy Steel Hardened Steel Cast Iron
Cuting Condions (Below 25HRC) (Below 45HRC) (Below 65HRC) Special Cast Iron
D) Spindle Speed Feed Rate Spindle Speed Feed Rate Spindle Speed Feed Rate Spindle Speed Feed Rate
el (min-) (mm/min) (min) (mm/min) (min) (mm/min) (min) (mm/min)
6.0 2,900 810 2,300 590 900 160 2,900 810
8.0 2,400 860 2,000 620 800 170 2,400 860
10.0 2,100 920 1,800 650 700 170 2,100 920
12.0 1,750 880 1,500 580 600 170 1,750 880
Stendard | ap 2.0D 2.0D 2.0D 2.0D.
Depiofcut| ae 0.05D. 0.02D. 0.01D 0.05D.
@ Side Milling (EHHM 8000ZX 8 Flutes)
Work Meteril Carbon Steel, Alloy Steel | Carbon Steel, Alloy Steel Hardened Steel Cast Iron
CutingCondtons (Below 25HRC) (Below 45HRC) (Below 65HRC) Special Cast Iron
Do) Spindle Speed Feed Rate Spindle Speed Feed Rate Spindle Speed Feed Rate Spindle Speed Feed Rate
ctmm (min™) (mm/min) (min-") (mm/min) (min-") (mm/min) (min1) (mm/min)
16.0 1,350 1,000 1,100 600 450 190 1,350 1,000
20.0 1,100 850 900 520 350 160 1,100 850
25.0 850 700 700 420 300 150 850 700
32.0 680 580 550 350 220 120 680 580
Standard [ ap 2.0D, 2.0D, 2.0D; 2.0D.
Deptotcut| @e 0.05D. 0.02D. 0.01Dc 0.05D.
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ZX Coated UP Mill

SSUP 4000ZX Type

&

Coating Cort

ner Side Miling

Groove Milling  Groove Fiishing

HDo99SeW

Ramping

Face Miling Helical Miling

B sl
40
(eDc) (Units: mm)
401 SSUP4000ZX
Helix Angle 20
Tolerance
-0.014 -0.028 =20
10
[¢) 20 40 60 80 100#)
Dimensions (mm)
Cat. No. Stock
oD, 2 L oD;
SSUP 4020ZX o 2.0 6 50 4
4030ZX ([ 3.0 8 50 6
4040ZX [ 4.0 11 50 6
4050ZX o 5.0 13 60 6
4060ZX [ 6.0 13 60 6
SSUP 4070ZX o 7.0 16 70 8
4080ZX [ J 8.0 19 80 8
4090ZX o 9.0 19 90 10
4100ZX o 10.0 22 90 10
4110ZX [ ] 11.0 22 90 12
SSUP 4120z2X [ 12.0 26 90 12
4140ZX o 14.0 26 110 16
4150ZX [ ) 15.0 26 110 16
4160ZX ([ ] 16.0 | 32 115 16
4180ZX [ ) 18.0 32 120 20
SSUP 4200ZX o 20.0 38 125 20

Il Recommended Cutting Conditions

1. For groove milling of Stainless steel,use 60% of recommended spindle speed and 40% of recommended feed rate. (*)
2. If cutting noise and vibration are present, please change the cutting conditions accordingly.

@ Side Milling and Groove Milling

Grade: ACZ50M

Coated
Carbon
Steel

Hardened Steel
145 to 55|55 to 60|60 to 65|
HRC | HRC

8
=
&

DeSed

=
2
&

© Tenpee Sl

Prehardened
© Sl

© Carbide
© Steel
o Alloy

o Ti Alloy

HRC
©|0] |o

Work Materil | Carbon Steel, Cast Iron Alloy Steel Tempered Steel, Heat Resistive Steel
Cond SS, SC, FC SCM Hardened Steel Stainless Steel (*) Titanium Alloy
' (150 to 250HB) (25 to 35HRC) (40 to 50HRC) (20 to 45HRC)
D, (mm) Spind\g Speed | Feed Rgte Spindlg Speed | Feed Rgte Spind\g Speed | Feed Rgite Spindlg Speed | Feed Rgte Spind\g Speed | Feed Rgte
(min-") (mm/min) (min) (mm/min) (min-") (mm/min) (min-") (mm/min) (min-) (mm/min)
2.0 9,000 720 6,000 430 4,000 320 5,500 320 2,600 120
4.0 6,600 800 4,500 450 3,000 380 4,000 320 2,000 120
6.0 4,800 960 3,000 480 2,500 380 3,000 480 1,200 120
8.0 3,600 1,000 2,200 610 2,000 400 2,000 520 1,000 140
10.0 2,800 1,000 1,800 610 1,500 400 1,700 550 800 160
12.0 2,400 950 1,500 550 1,200 380 1,500 500 700 140
14.0 2,200 880 1,300 490 1,000 360 1,200 430 600 130
16.0 1,800 650 1,100 420 800 300 1,000 360 500 120
18.0 1,600 580 1,000 360 750 270 900 340 450 110
20.0 1,400 500 900 330 700 250 820 300 400 100
Side | ap 1.5D;
Milling| a, 0.1D, 0.05D, 0.1D, 0.05D,
Groove Miling| &, 1.0D, 0.2D, 0.3D, 0.2D,
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ZX Coated UP Mill Radius

SSUPR 4000ZX Type

&

YRS ) == s =[5 =
2 |3 g 5] 2
B35|5 |53 Hardened Steel £ |25 2 8.5 |a
SZ L2 145 10 65[55 10 60[60 10 65| ‘5 &5 | = B |82 8| oo
ZX SOo|lOD|x<D HRC | HRC | HRC |p S |EE| S | < O | & (=]
Coating Corner Side Miling Groove Finishing Face Miling ‘ ‘

Fig 1

oD,
SY
oDsh6
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n
oD,
- |
|
|
|
0D 6|
[

(0D) Units (mm)
401 SSUPR4000ZX
30

20
10 ’:I

o 20 40 60 80 100 (@)

oD Tolerance
0.014 -0.028

6.0<D —0.025 -0.047

H Body
Dimensions (mm)
Cat. No. Stock Fig
oD, I L % | @Ds
SSUPR 4030ZX | @ 3.0 | 45 60 | 12 6 | 1
4040ZX | @ 40| 6 60 | 16 6 | 1
4050ZX @ 5.0 75 60 | 20 6 1
4060ZX | @ 6.0 9 60 | 24 6 1
4070ZX | @ 70 | 10.5 80 — 6 2
SSUPR 4080ZX | @ 8.0 | 12 80 | 34 8 1
4090ZX | @ 9.0 | 135 90 | — 8 | 2
4100ZX ([ ) 10.0 | 15 100 42 10 1
4110ZX o 1.0 | 16.5 | 120 — 10 2
4120ZX | @ | 12.0 | 18 120 | 50 12 1
SSUPR 4130ZX | @ | 13.0 | 19.5 | 130 — 12 2
4160ZX | @ | 16.0 | 24 160 | 66 16 1
4170ZX | @ 170 | 255 | 170 — 16 2
4200ZX | @ | 20.0 | 30 200 | 82 20 1
Grade: ACZ50M
m
29
23
* o
Square
A
a
v—p 4 Flutes
M Recommended Cutting Conditions
1. The conditions recommended are for endmills with standard overhangs of 4xD. For overhangs of 5xD or more, please use e
70% (max.) of recommended conditions. a Radius
e

2. If cutting noise and vibration are present, please change the cutting conditions accordingly.

@ Side Milling Ballnose

WorkMaterial | Carbon Steel, Cast Alloy Steel Tempered Steel, Heat Resistive Steel pDLC
Cond. Iron SCM Hardened Steel Stainless Steel Titanium Alloy
(150 to 250HB) (25 to 35HRC) (40 to 50HRC) (20 to 45HRC) SUMIDIA
D, mm) Spind\g Speed | Feed Hgte Spmdlg Speed | Feed Rgte Spind\g Speed | Feed Hgte Spindlg Speed | Feed Rgte Spindlc_e Speed | Feed Rgte Coat
(min-) (mm/min) (min-") (mm/min) (min) (mm/min) (min-") (mm/min) (min-) (mm/min) Long
3.0 (mint) | (mm/min) | 5,300 400 3,100 200 4,200 350 2,600 160 Neck
4.0 6,600 600 4,000 400 2,400 200 3,200 350 2,000 160 Uncoated
6.0 4,200 600 2,600 400 1,600 200 2,100 350 1,300 160 =5
8.0 3,200 650 2,000 450 1,200 200 1,600 350 1,000| 160 PCD
10.0 2,500 650 1,600 450 950 200 1,200 400 800, 180
12.0 2,100 650 1,300 450 800 200 1,000 400 650| 180
13.0 1,900 650 1,200 450 700 200 950 400 600 180
16.0 1,600 650 1,000 400 600 200 800 350 500 160
17.0 1,500 600 900 400 550 200 750 350 450 160
20.0 1,200 600 800 400 500 200 650 350 400 160
Sendard | @p 1.2D,
Depvoteut a, 0.1D; 0.05D, 0.1D; 0.05D,
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Zé“s“i’\?i’"a'zi"b""‘("iozx Type &

B85 |- o|E §§ Hardened Steel | % % ENIEN R

S celeEs 145 10 55[55 1o 60[60 to 6 = 7 | = 2| ©
ZX SE|SH|= 5| 8| EE USRS S = 8| = 85| &5 | &
Coating Corner SdeMiing  Groe Fnhng L 1]

Lo

(@Dc) (Units: mm)

401 SSM4000Z2X

Helix Angle

Tolerance
-0.010 -0.030

o 20 40 60 80 1000

H Body (Diameter @1.5 to 14.0mm) l Body (Diameter 15.0 to 32.0mm)
Dimensions (mm) Dimensions (mm)
Cat. No. Stock Cat. No. Stock
oD, I L oD oD, 14 L @D
SSM 4015ZX A 1.5 5 40 4 SSM 4150ZX A 15.0 | 25 80 16
4020ZX A 2.0 6 40 4 4160ZX A 16.0 | 35 90 16
4025ZX A 25 8 40 4 4170ZX % 170 | 35 9 | 20
4030ZX A 3.0 8 45 6 4180ZX A 18.0 | 40 | 105 | 20
4035ZX A 3.5 8 45 6 4190ZX % 19.0 | 40 105 | 20
SSM 4040ZX A 4.0 10 45 6 SSM 4200ZX A 20.0 40 105 20
4045ZX A 45 | 10 45 6 4220ZX % 220 | 40 | 105 | 25
4050ZX A 50 | 12 50 6 4240ZX % 240 | 45 15 | 25
4055ZX A 55 | 12 50 6 4250ZX A 250 | 50 | 120 | 25
4060ZX A 6.0 | 12 50 6 4300ZX A 300 55 | 130 | 32
SSM 4065ZX A 6.5 | 12 50 8 SSM 4320ZX A 320 | 55 | 130 | 32
4070ZX A 70 | 15 55 8 Grade: ACZ50
4075ZX A 75 15 55 8
4080ZX A 8.0 15 55 8
4085ZX A 85 | 15 55 10
SSM 4090ZX A 9.0 15 55 10
4095zX A 9.5 | 15 55 10
4100ZX A 10.0 | 18 65 10
4105zX % 105 | 18 65 12
4110ZX A 11.0 | 18 70 12
o2 SSM 4115ZX % 115 | 18 70 12
eF 4120ZX A 12.0 | 18 70 12
S 4130ZX A 13.0 | 20 80 16
o5 4135ZX % | 135 | 20 80 | 16
4140ZX A 14.0 | 20 80 16
Square Grade: ACZ50

afutes [ General Purpose Machines
1. If the machine cannot achieve the standard spindle speed, please use the max. spindle speed available.
2. If cutting noise and vibration are present, please reduce the cutting conditions accordingly.

Radius
@ Side Milling
Ballnose -
M Carbon Steel, Alloy Steel | Carbon Steel, Alloy Steel Cast Iron Stainless Steel
DLC Cond. (Below 25HRC) | (Below 45HRC) | Special Cast Iron | Titanium Alloy
SUMIDIA D Spindle Speed|Feed Rate|Spinde Speed Feed Rate|Spindle Speed|Feed Rate|Spindle Speed Feed Rate
Eost o (mm) (min") | (mm/min) | (Min?) | (mm/min) | (i) | (mm/min) | (min"") | (mm/min)
Long 1.5 16,300 | 290 9,500| 100 |23,000| 390 9,500 | 100
Neck 2.0 12,000 310 7,000 110 [17,000| 410 7,000 110
Uncoated 3.0 8,100 | 390 5,200 120 |11,500| 670 5,200 | 120
4.0 6,100 410 4,000 130 8,800 | 700 4,000 | 130
gg: 6.0 4,100| 470 2,900, 140 5,800 | 810 2,900 | 140
8.0 3,000 | 460 2,150 | 140 4,400 | 780 2,150 | 140
10.0 2,400 | 460 1,700 | 140 3,500 | 780 1,700 | 140
12.0 2,000 460 1,450 | 150 2,900| 780 1,450 | 150
16.0 1,500 | 460 1,100 130 2,150 | 720 1,100 | 130
20.0 1,200 410 850 | 105 1,700 | 680 850 | 105
25.0 950 | 330 700 80 1,400 | 560 700 80
32.0 750 280 550 70 1,100 | 450 550 70
Sendard ap 1.5D, 1.0D, 1.5D, 1.5D,
Dephafst Below 03: @e 0.05D, 0.05D, 0.05D, 0.05D,
93 and above: de 0.1D. 0.1D 0.1D 0.1Dc

I46 A mark : To be replaced by new item (Please confirm stock availability)



&

ZX Coated Spiral Long Endmills

LSM 4000ZX Type

]
IAI Alloy
Copper
IAlloy
(Graphite
CFRP

©|Castron

Coallng Corner Side Miling Groore Frishing ole
L=~ —1
8 - S
£ L
30°
(0D, (Units: mm)
40/ LSM4000ZX
Helix Angle 30
Tolerance 20
-0.010 -0.030
10
o 20 40 60 80 100 ®)
Dimensions (mm)
Cat. No. Stock
oD, 0 L oDs
LSM 4030ZX A 3.0 12 50 6
4035ZX % 3.5 12 50 6
4040ZX A 4.0 15 50 6
4045ZX * 4.5 15 50 6
4050ZX A 50 | 18 55 6
LSM 4055ZX * 5.5 18 55 6
4060ZX A 6.0 18 55 6
4065ZX % 6.5 18 55 8
4070ZX A 7.0 25 65 8
4075ZX % 75 25 65 8
LSM 4080ZX A 8.0 25 65 8
4085ZX * 8.5 25 65 10
4090ZX A 9.0 25 65 10
4095ZX % 9.5 25 65 10
4100ZX A 10.0 30 75 10
LSM 4110ZX A 11.0 30 80 12
4115ZX % 11.5 30 80 12
4120ZX A 12.0 30 80 12
4130ZX A 13.0 35 95 16
4140ZX A 14.0 40 95 16
LSM 4150ZX A 15.0 40 95 16
4160ZX A 16.0 50 105 16
4170ZX % 170 50 105 20
4180ZX A 18.0 50 115 20
4190ZX % 19.0 55 120 20
LSM 4200ZX A 20.0 55 120 20
4220ZX * 22.0 60 135 25
4250ZX A 25.0 65 140 25

B General Purpose Machines
1. If the machine cannot achieve the standard spindle speed, please use the max. spindle speed available.
2. If cutting noise and vibration are present, please reduce the cutting conditions accordingly.

Grade: ACZ50

@ Side Milling
W Carbon Steel, Alloy Steel | Carbon Steel, Alloy Steel Cast Iron Stainless Steel
Cond. \|(Below 25HRC)|(Below 45HRC)| Special Cast Iron| Titanium Alloy
D Spindle Speed | Feed Rate | Spindee Speed | Feed Rate | Spindee Speed | Feed Rate| Spinde Speed |Feed Rate
s (mm) (min-") |(mm/min)| (min-) |(mm/min)| (Min-') |(mm/min)| (Min-') |(mm/min)
3.0 |5,800| 210 |4,100| 140 |7,000| 250 |4,100| 140
40 |4,300| 210 |3,000| 140 |5,200| 250 |3,000| 140
6.0 |2,900| 210 |2,000| 140 |3,500| 250 |2,000| 140
8.0 |2,100| 210 |1,500| 140 |2,600| 250 | 1,500| 140
10.0 |1,700| 210 |1,200| 140 |2,100| 250 |1,200| 140
12.0 |1,450| 210 |[1,000| 120 |1,700| 250 |1,000| 120
16.0 |1,100| 210 770, 90 |1,300| 250 770, 90
20.0 850| 210 600| 70 |1,050| 250 600| 70
25.0 700| 190 500 60 850| 230 490, 60
St |22 2.0D 2.0D. 2.0D 2.0D.
o Below 020: 2 0.05D. 0.05D, (Below g11) 0.05D. 0.05D, (Below g11)
Waidoe 1.0D, 0.5D; (911 and above) 1.0D, 0.5D; (911 and above)

@ SSM-ZX series, long type
@ For deep endmilling

A mark : To be replaced by new item (Please confirm stock availability)
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Apphcable

GSX MILL 4 Flute Radius Endmills Anti-vibration Type SAFE-ADGK™ pisids

GSXVL 4000-R-25D Type =

Ve—

< a[s B g 3= 5| 3 |® 2
, , Olele|e|e|e|0] \@oo
Coating Side Miling Groove Miling  Groove Fiishing Face Miling HelcalMilng ~ Ramping ProfiNiing
GRS S Y —r]
Q . - J S
r $002 4#» T
A
L 1
(eDc) (Units: mm)
40; GSXVL4000-R-2.5D
30
22 20 F
Helix Angle o 20 40 60 80 100
H Body l Body (SAFE-ADCK™ Applicable Products)
Dimensions (mm) Dimensions (mm)
Cat. No. Stock Cat. No. Stock
oD | r y/ % | L |oDs @D. | r 2 % L |@Ds
GSXVL 4030-R02-2.5D | @ 3.0| 0.2 8 95| 50 6 GSXVL 4120S-R05-25D | @ |12.0| 05 | 30 | — 90 | 12
4030-R05-2.5D | @ | 3.0/ 05| 8 | 95| 50| 6 4120S-R10-25D | @ |12.0| 10 | 30 | — | 90 | 12
4040-R02-2.5D | @ | 40| 0.2 | 10 | 11.5| 50| 6 41208-R15-25D | @ |12.0| 15 | 30 | — | 90 | 12
4040-R05-25D | @ 40| 05 | 10 | 11.5| 50 6 4120S-R20-25D | @ [12.0| 2.0 | 30 | — 90 | 12
4040-R10-2.5D | @ 40| 10 | 10 | 11.5| 50 6 4120S-R30-25D | @ |12.0| 3.0 | 30 | — 90 | 12
GSXVL 4050-R02-2.5D | @ 50| 0.2 | 13 |145| 60 6 GSXVL 4160S-R10-25D | @ |16.0| 1.0 | 40 | — | 115 | 16
4050-R05-25D | @ 50 05| 13 |145| 60 6 4160S-R15-25D | @ [16.0| 1.5 | 40 | — | 115 | 16
4050-R10-25D | @ | 5.0| 1.0 | 13 |145| 60| 6 4160S-R20-25D | @ |16.0| 2.0 | 40 | — | 115 | 16
4060-R03-25D | @ 6.0/ 03| 15 | — 60 6 4160S-R30-25D | @ |16.0| 3.0 | 40 | — | 115 | 16
4060-R05-2.5D | @ | 6.0/ 05 | 15 | — | 60| 6 42008-R10-25D | @ |20.0| 1.0 | 50 | — | 125 | 20
GSXVL 4060-R10-2.5D | @ 6.0 10 | 15 | — 60 6 GSXVL 4200S-R15-25D | @ |20.0| 15 | 50 | — | 125 | 20
4060-R1525D | @ | 60| 1.5 | 15 | — | 60| 6 42008-R20-2.5D | @ [20.0| 2.0 | 50 | — | 125 | 20
4080-R03-25D | @ 8003 | 20 | — 80 8 4200S-R30-25D | @ [20.0| 3.0 | 50 | — | 125 | 20
4080-R05-2.5D | @ | 80| 05 | 20 | — | 80| 8 4250S8-R10-25D | @ |25.0| 1.0 | 63 | — | 140 | 25
4080-R10-25D | @ | 80| 10 [ 20 | — | 80| 8 4250S-R15-25D | @ [25.0| 1.5 | 63 | — | 140 | 25
GSXVL 4080-R1525D | @ | 80| 1.5 | 20 | — 80 8 GSXVL 4250S-R20-2.5D | @ |25.0| 2.0 | 63 | — | 140 | 25
4080-R20-2.5D | @ | 80| 20 | 20 | — | 80| 8 4250S-R30-25D | @ |25.0| 3.0 | 63 | — | 140 | 25
4100'R03'2.5D . 10.0 | 0.3 25 — 90 10 Grade: ACF20
4100-R05-25D | @ | 10.0| 0.5 | 25 — 90 | 10 Il Diameter and Corner Radius Selection Range
@ 4100-R10-25D | @ |10.0| 1.0 | 25 | — | 90 | 10 D: |/0.2]/0.3]/0.5|r1.0|r1.5|2.0|r3.0
V= |GSXVL4100-R15-25D | @ [10.0| 1.5 | 25 | — | 90 | 10 03| @ [ J
§-§ 4100-R20-25D | @ |10.0| 20 | 25 | — | 90| 10 4| @ L AN )
o5 4120-R05-2.5D | @ |[12.0/ 05 | 30 | — | 90| 12 5| @ e o
4120-R10-25D | @ |12.0| 1.0 | 30 | — 90 | 12 6 e 6 06 o
Square 4120-R15-25D | @ |12.0| 15 | 30 | — 90 | 12 28 e 6 6 0 o
GSXVL 4120-R20-25D | @ [ 120 2.0 | 30 | — 90 | 12 210 ® 6 6 0 o
4120-R30-25D | @ |12.0| 3.0 | 30 | — 90 | 12 012 ( BN BN BN BN J
4160-R10-25D | @ |16.0| 1.0 | 40 | — | 115 | 16 016 o o o o
4160-R15-25D | @ |16.0| 1.5 | 40 | — | 115 | 16 020 o o o o
4160-R20-2.5D | @ |16.0| 2.0 | 40 | — | 115 | 16 925 ® e o o
GSXVL 4160-R30-25D | @ [16.0| 3.0 | 40 | — | 115 | 16 I
4200-R10-25D | @ |20.0 | 1.0 | 50 | — | 125 | 20 o R \ EFEEIEL. BAWebH A k&b
Radius 4200-R15-2.5D | @ |20.0| 1.5 | 50 | — | 125 | 20 GSX M5 1. ; 50— RLTL 2SN
- 4200-R20-2.5D | @ |20.0| 2.0 | 50 | — | 125 | 20 o naan [www.sumitool.com/products/
anose 4200-R30-2.5D | @ /20.0| 3.0 | 50 | — | 125 | 20 ':‘t;'j@lj’j‘dr'j!ﬂ?j"‘j;ﬁ";'%ﬁﬂé
pLc |GSXVL4250-R10-25D | @ [25.0 1.0 | 63 | — | 140 | 25 L T
— 4250-R1525D | @ |25.0| 15 | 63 | — | 140 | 25 S PRILPGEXMILE 20— A
Coat 4250-R20-2.5D | @ |25.0| 2.0 | 63 | — | 140 | 25
Uong 4250-R30-2.5D | @ | 25.0 3 0| 63 140 | 25
Necl Grade: ACF20
Uncoated
CBN
PCD
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M Recommended Cutting Conditions
1. For stable machining performance use rigid, high-precision machines and holders.
2. Use air blow when dry machining.

GSX MILL 4 Flute Radius Endmills Anti-vibration Type

GSXVL 4000-R-2.5D Type

3. Use wet machining for stainless steel, heat resistant alloy, and titanium alloy applications. ©
4. If the machine cannot achieve the recommended spindle speed, please use the max. &
spindle speed available.
ae
@ Side Milling
Work Material | Carbon Steel , Cast Iron Cast Iron Tempered Steel - Hardened Steel Stainless Steel -
Cond. (gg*tosgéggm (25 to 35HRC) ( 4’8‘&5{:&0) SUS304,SUS316 |  Ntanium Alloy
By Spindlg Speed | Feed Rgte Spindlg Speed | Feed Rgle Spindlg Speed | Feed R;te Spind\g Speed | Feed R_ate Spindlg Speed | Feed R_ate
(min) | (m/min) | (min") | (mm/min) | (min') | (mm/min) | (min") | (mm/min) | (min®) | (mm/min)
2.0 13,000 1,000 | 10,000 800 8,000 700 10,000 580 5,000 200
4.0 9,600 1,200 8,000 | 1,000 6,000 800 5,500 650 3,000 230
6.0 6,800 1,500 5,600 | 1,200 4,200 900 3,800 680 2,100 240
8.0 5,200 1,600 4,400 | 1,300 3,200 950 2,800 650 1,600 250
10.0 4,200 1,500 3,500 | 1,200 2,600 800 2,300 600 1,300 210
12.0 3,500 1,400 3,000 | 1,200 2,200 700 1,900 550 1,100 180
14.0 3,000 1,200 2,600 | 1,100 1,800 600 1,600 500 900 150
16.0 2,700 1,100 2,200 | 1,000 1,600 600 1,400 480 760 130
18.0 2,400 1,000 2,000 900 1,400 570 1,300 450 680 120
20.0 2,200 900 1,700 800 1,200 550 1,100 400 600 100
25.0 1,700 680 1,400 630 1,000 450 890 310 480 82
Standard ‘ap 1.5D,
Deplh-Of-CUT\ ae 0.2D, 0.05D, 0.1D, 0.05D,

@ Groove Milling

Work Material | Carbon Steel , Cast Iron Cast Iron Tempered Steel - Hardened Steel Stainless Steel -
e \| Sy | @SSO | MCEE | SUSasye | Tenm ey
By Spindlg Speed | Feed Rgte Spindlg Speed | Feed Rgle Spindlg Speed | Feed Rgte Spind\g Speed | Feed Rgte Spindlg Speed | Feed Rgte
(min) | (mm/min) | (min) | (mm/min) | (mint) | (mm/min) | (min?) | (mm/min) | (min') | (mm/min)
2.0 13,000 750 | 10,000 550 8,400 500 6,500 300 4,000 140
4.0 8,200 800 6,000 600 5,200 500 4,000 330 2,000 130
6.0 6,100 1,100 4,000 600 3,500 580 2,700 350 1,350 150
8.0 4,600 1,000 3,000 580 2,600 570 2,000 330 1,000 140
10.0 3,600 1,000 2,400 550 2,100 510 1,600 200 800 130
12.0 3,100 920 2,000 500 1,700 450 1,300 280 660 110
14.0 2,600 750 1,700 450 1,500 400 1,100 250 570 100
16.0 2,300 670 1,500 420 1,300 350 1,000 230 500 90
18.0 2,000 620 1,300 380 1,100 330 900 200 430 80
20.0 1,900 600 1,200 360 1,000 320 800 180 380 70
25.0 1,500 470 1,000 300 790 250 640 140 300 55
Sttt \ ap 1.0D, 0.2D, 0.5D, 0.2D,

oD,

sijwpu3
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72
=
<
=
@

Radius
Ballnose

DLC

SUMIDIA
Coat

Long
Neck

Uncoated

CBN
PCD

149



Coated
Endmills

Square

Radius
Ballnose

DLC

SUMIDIA
Coat

Long
Neck

Uncoated

CBN
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GS MILL Radius Endmills

GLM 4000 SF-

R Type @

— 28[58 ]. 5 Hardened Steel| £ [S=] & | & §> £ o
OB ISP O P IS HIEE
Coating SdeMiling  Groove Miling  Grooie Fnihing Face Miling HelicalMiling ~ Ramping Pofle g eleje olo
%
30° (0D2) (Units: mm)
40} GLM4000SF-R
30
Helix Angle
oD. Tolerance 20
D80 0..7008 . e ;
30<D 0 -008 o 20 40 60 80 100
0 iameter 3.0 to 10.0 mm 0 iameter 12.0 mm
B Body (Diameter 3.0 to 10.0 B Body (Diameter 612.0
Dimensions (mm) Dimensions (mm)
Cat. No. Stock Cat. No. Stock
oD, r 0 L aDg oD, r 0 L oD
GLM 4030SF-R02 A 3.0 0.2 8 45 6 GLM 4120SF-R02 A 12.0 | 0.2 26 75 12
4030SF-R05 A 3.0| 05 8 45 6 4120SF-R05 A | 120 | 05 | 26 75 12
4040SF-R02 A 4.0 | 0.2 11 45 6 4120SF-R10 A 120 | 1.0 26 75 12
4040SF-R05 A 4.0 | 0.5 11 45 6 4120SF-R15 A 120 | 15 26 75 12
4040SF-R10 A 4.0 | 1.0 11 45 6 4120SF-R20 A | 120 | 2.0 | 26 75 12
GLM 4050SF-R02 | A 50| 02 | 13 | 50 6 _ . . Grade: ACZ20W
4050SF-R0O5 A 5.0 0.5 13 50 6 Il Diameter and Corner Radius Selection Range
4050SF-R10 | A | 50| 1.0 | 13 | 50 6 2 | f02 | 705 || 710 | r15 || 20 ‘ B
4060SF-R02 | A | 60| 02 | 13 | 50 6 3| @ | @
4060SF-R05 | A | 60| 05 | 13 | 50 6 SRR 7
GLM 4060SF-R10 | A | 6.0] 1.0 | 13 | 50 6 sl I L v,
4060SF-R15 | A | 60| 15 | 13 | 50 | 6 ol L L A L & .
4080SF-R02 | A | 80| 02 | 19 | 60 8 S N . . N . © =
4080SF-R05 | A | 80| 05 | 19 | 60 8 el0 | & | & | & o | o oD
4080SF-R10 | A | 80| 10 | 19 | 60 8 clc| @ | @ | e | e | o g d
- 8.0 15 19 60 8 . -
GEMBOS0SECHI S A M Recommended Cutting Conditions
4100SF-R02 A | 100 | 0.2 22 70 10 . ) .
4100SF-R05 A 100! 05 25 70 10 1. If the mgchlne cannot af:hleve the standard spindle speed, please use the
: : max. spindle speed available.
4100SF-R10 A 10.0 1.0 22 70 10 2. If cutting noise and vibration are present, please reduce the cutting
4100SF-R15 | A |100| 15 | 22 | 70 | 10 conditions accordingly.
GLM 4100SF-R20 A 100 20 | 22 | 70 10 3. For groove milling of Stainless steel, use 60% of recommended spindle
Grade: ACZ20W speed and 40% of recommended feed rate. (*)
@ Side Milling and Groove Milling
Work Material | Structural Ssteg,CgE?n 'S:tecs;\,()astlron AIIoSyCSNtIeeI Tempere'(il SA1?2I, E'a;ﬁed Steel Hardened Steel Stainless Steel (*) Heat Resistive Steel
Cond. (150 ,to 250HB) (25 to 35HRC) (3510 ;15HRC) (45 to 55HRC) SUS304, SUS316 Titanium Alloy
Dq (mm) Spindle Speed Feed Rate | Spindle Speed Feed Rate | Spindle Speed Feed Rate Spindle Speed Feed Rate | Spindle Speed Feed Rate | Spindle Speed Feed Rate
¢ (min) (mm/min) (min) (mm/min) (min-') (mm/min) (min-) (mm/min) (min) (mm/min) (min-') (mm/min)
2.0 12,800 570 12,000 380 8,300 230 6,000 150 6,000 130 3,700 70
4.0 6,800 730 6,400 490 4,400 300 3,200 200 3,200 170 2,000 90
6.0 4,600 770 4,300 520 3,000 320 2,200 210 2,200 180 1,400 100
8.0 3,400 770 3,200 520 2,200 320 1,600 210 1,600 180 1,000 100
10.0 2,800 780 2,600 520 1,800 320 1,300 210 1,300 180 800 100
12.0 2,300 780 2,200 530 1,500 320 1,100 210 1,100 180 700 100
Side |@p 1.5D, 1.5D, 1.5D, 1.0D. 1.5D. 1.0D,
Milling| @e 0.1D, 0.1D, 0.05D, 0.02D, 0.1D, 0.05D,
Groog Miling | &p 0.5D. 0.5D. 0.2D. 0.05D. 0.3D 0.1D

@ Side Milling (High Speed

Machining Centre)

WorkMaterial | Structural Steel, Carbon Steel, Cast Iron Alloy Steel Tempered Steel, Hardened Steel Hardened Steel Stainless Steel ()
Cond S5, SC, FC SCM NAK, HPM (45 to 55HRC) SUS304, SUS316
) (150 to 250HB) (25 to 35HRC) (35 to 45HRC) ’
D, (mm) Spindle Speed Feed Rate Spindle Speed Feed Rate Spindle Speed Feed Rate Spindle Speed Feed Rate Spindle Speed Feed Rate
(min) (mm/min) (min) (mm/min) (min-) (mm/min) (min) (mm/min) (min) (mm/min)
2.0 47,800 2,200 47,800 1,600 39,800 1,200 31,800 900 15,900 400
4.0 23,900 2,600 23,900 1,900 19,900 1,400 15,900 1,100 8,000 490
6.0 16,000 2,700 16,000 2,000 13,300 1,500 10,600 1,200 5,300 510
8.0 12,000 2,700 12,000 2,000 10,000 1,500 8,000 1,200 4,000 520
10.0 9,600 2,700 9,600 2,000 8,000 1,500 6,400 1,200 3,200 520
12.0 8,000 2,700 8,000 2,000 6,700 1,500 5,300 1,200 2,700 520
Standard [ @p 1.5D. 1.5D. 1.5D, 1.0D. 1.5D.
Deptotcut] @e 0.05D 0.05D 0.05D, 0.02D. 0.05D

A mark : To be replaced by new item (Please confirm stock availability)



SAFE-ADOC K™ Applicable

Products
b -

&

Radius Endmills for Exotic Alloys Anti-vibration

SSEHVL 4000W-R Type

— B £ 2 |8=| 5|3 la_|=
CO|lOh | h HRC | HRC |HRC |hHh|EE| S | < |O<<| & S
- ) O|O0|O | loele
‘oating Side Millng Groove Milling  Groove Finishing Face Miling Profie Miling
o © Y
@ :
Y SAA
re8
4#
|- L >
42° (@Dc) (Units: mm)
45" 40| SSEHVL4000W-R
30
Helix Angle
oD Tolerance 20
s0<pzso [ o020 -ooss ]| 10
60<D -0025 -0.047 o 20 40 60 80 100 (&)
H Body l Body (SAFE-ADCK™ Applicable Products)
Dimensions (mm) Dimensions (mm)
Cat. No. Stock Cat. No. Stock
oD, r 2 L | oDs oD, r g L | oDs
SSEHVL 4045W-R05| @ 45 | 05 12 50 6 SSEHVL 4120WS-R10| @ | 12.0 | 1.0 26 90 | 12
4045W-R10 | @ 45 | 10 12 50 6 4120WS-R30| @ | 12.0 | 3.0 | 26 9 | 12
4050W-R05 | @ 50| 05 13 60 6 4160WS-R10| @ 16.0 | 1.0 32 115 16
4050W-R10 | @ 50| 1.0 13 60 6 4160WS-R30, @ 16.0 | 3.0 32 115 16
4060W-R10| @ 6.0 | 1.0 13 60 6 4200WS-R10| @ 20.0 | 1.0 40 125 20
SSEHVL 4080W-R10 | @ 8.0 | 10 19 80 8 SSEHVL 4200WS-R30| @ | 20.0 | 3.0 | 40 | 125 | 20
4100W-R10 | @ 10.0 | 1.0 22 90 10 4250WS-R10| @ 25.0 | 1.0 50 140 25
4100W-R30 | @ 10.0 | 3.0 22 90 10 4250WS-R30, @ 25.0 | 3.0 50 140 25
4120W-R10 | @ 12.0 | 1.0 26 90 12 Grade: ACW52
4120W-R30 | @ | 12.0 | 3.0 26 90 12 Il Diameter and Corner Radius Selection Range
SSEHVL 4160W-R10 | @ 16.0 | 1.0 32 115 16 D. 05 1.0 3.0
4160W-R30 | @ 16.0 | 3.0 32 115 16 245 ° Py
4200W-R10 | @ | 200 | 10 40 125 20 o5 ° °
4200W-R30| @ |20.0 | 3.0 | 40 | 125 | 20 o6 °
4250W-R10 | @ | 25.0 | 1.0 50 140 25 28 °
SSEHVL 4250W-R30| @ | 25.0 | 3.0 50 140 25 210 ° °
Grade: ACW52 s12 ° °
Bl Recommended Cutting Conditions 216 o °
1. For stable machining, a more rigid machine is recommended. 220 ° °
2. Wet machining is recommended for stainless steel and heat resistant alloy applications. 225 ° °
3. If cutting noise and vibration are present, please change the cutting m
conditions accordingly. a 9
Y
-H
@ Side Milling o
Work Material Stainless Steel - - ’T’
cond SUS304. SUS316 Titanium Alloy Heat Resistive Steel ‘ Square
) Spindle Speed | Feed Rate | Spindle Speed | Feed Rate | Spindle Speed | Feed Rate
D, (mm) (min?) | (mmmin) | (min?) | (mwmin) | (min?) | (mm/min) 2 |/
4.5 5,100 480 5,300 600 2,500 200 T
5.0 4,600 520 4,800 700 2,200 220 (ual
6.0 3,800 560 4,000 800 1,800 210 /) m“{—‘é
8.0 2,900 520 3,000 780 1,400 200 T )
10.0 2,300 500 2,400 640 1,100 180 ER oD
12.0 1,900 470 2,000 600 930 160 ! Radius
16.0 1,400 430 1,500 500 700 140
20.0 1,100 330 1,200 260 560 110 Ballnose
25.0 890 270 950 290 450 90
Sendard | 8p 1.5D, 1.5D, 1.5D, DLC
Dephofout] @e 0.1D. 0.05D. 0.05D,
SUMIDIA
- Coat
@ Groove Milling Long
R sStsa:lgrgisfe,Stseg 6 Titanium Alloy Heat Resistive Steel —
Cond. - . - - Uncoated
Spindle Speed | Feed Rate | Spindle Speed | Feed Rate | Spindle Speed | Feed Rate
Dy (mm) (min) (mm/min) (min) (mm/min) (min) (mm/min) CBN
45 | 4200 | 200 | 3,900 | 270 | 1,400 | 100 rpeb
5.0 3,800 240 3,500 300 1,300 120
6.0 3,200 260 2,900 300 1,100 140
8.0 2,400 240 2,200 270 800 120
10.0 1,900 220 1,700 250 650 110
12.0 1,600 200 1,400 230 550 100
16.0 1,200 130 1,100 200 400 80
20.0 950 95 890 90 320 60
25.0 760 75 700 70 250 50
Srtilgtiad] 8 0.3D, 0.2D, 0.15D.
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Radius Endmill for Exotic Alloys

SSEH 4000W-R Type

SAFE-ADQC K™ Applcanie

~—

=

- =[5 2 3= 5| 5 |a 2| o
HAD ololo [ lole
Coating Side Miling Groove Fising Face Miing Poie iing
A Ol D
Q )
® - B8& ) <
r 8%
¢ |
‘ L >
45° (6D (Units: mm)
40| SSEH4000W-R
30
Helix Angle
oDc Tolerance 20
40<D=8O 70020 0038 . e
60<D —0.025 -0.047 o 20 40 60 80 100
H Body l Body (SAFE-ADCK™ Applicable Products)
Dimensions (mm) Dimensions (mm)
Cat. No. Stock 5 7 1 5 Cat. No. Stock 5 7 0 5
o0, r oD (2] D) r (21D
SSEH 4045W-R05 o 45| 0.5 12 50 6 SSEH 4120WS-R10 o 12.0 | 1.0 26 90 12
4045W-R10 45| 10 12 50 6 4120WS-R30 | @ | 12.0 | 3.0 | 26 9 | 12
4050W-R05 o 50| 0.5 13 60 6 4160WS-R10 o 16.0 | 1.0 32 115 16
4050W-R10 50| 10 13 60 6 4160WS-R30 o 16.0 | 3.0 32 115 16
4060W-R10 o 6.0 10 13 60 6 4200WS-R10 o 20.0 | 1.0 40 125 20
SSEH 4080W-R10 o 8.0 10 19 80 8 SSEH 4200WS-R30 | @ 20.0 | 3.0 40 125 20
4100W-R10 o 10.0 | 1.0 22 90 10 4250WS-R10 o 25.0 | 1.0 50 140 25
4100W-R30 o 10.0 | 3.0 22 90 10 4250WS-R30 [ ) 25.0 | 3.0 50 140 25
4120W-R10 [ 12.0 | 1.0 26 90 12 Grade: ACW52
4120W-R30 o 12.0 | 3.0 26 90 12 Il Diameter and Corner Radius Selection Range
SSEH 4160W-R10 [ J 16.0 | 1.0 32 115 16 D. 05 1.0 3.0
4160W-R30 ([ 16.0 | 3.0 32 115 16 24.5 ° °
4200W-R10 o 20.0| 1.0 40 125 20 5 ° °
4200W-R30 | @ | 20.0| 3.0 | 40 | 125 | 20 o6 °
4250W-R10 o 25.0| 1.0 50 140 25 28 °
SSEH 4250W-R30 o 25.0 | 3.0 50 140 25 210 ° °
Grade: ACW52 s12 ° °
M Recommended Cutting Conditions 216 ° °
1. For stable machining, a more rigid machine is recommended. 220 Y °
2. Wet machining is recommended for stainless steel and heat resistant alloy applications. 225 ° °
3. If cutting noise and vibration are present, please change the cutting
conditions accordingly.
@ Side Milling
Work Material Stainless Steel S .
cond SUS304. SUS316 Titanium Alloy Heat Resistive Steel
" | Spindle Speed | Feed Rate | Spindle Speed | Feed Rate | Spindle Speed | Feed Rate
Dy (mm) (min") | (mmmin) | (min") | (mmmin) | (min') | (mm/min) | V
4.5 3,500 350 3,500 280 2,100 170 'em
5.0 3,200 380 3,200 320 1,900 190 &
6.0 2,700 430 2,700 320 1,600 190 «?‘Y—‘é
8.0 2,000 400 2,000 280 1,200 170 )
10.0 1,600 380 1,600 260 1,000 160 e oD,
12.0 1,300 360 1,300 230 800 140
16.0 1,000 320 1,000 200 600 120
20.0 800 260 800 160 480 100
25.0 640 200 640 130 380 80
Standard | @p 1.5D; 1.5D; 1.5D;
Depihofcut] @e 0.1D. 0.05D, 0.05D.
@ Groove Milling
Work Material Stainless Steel S .
m SUS304, SUS316 Titanium Alloy Heat Resistive Steel
Spindle Speed | Feed Rate | Spindle Speed | Feed Rate | Spindle Speed | Feed Rate
Dy (mm) (min'") (mm/min) (min-") (mm/min) (min-") (mm/min)
4.5 2,800 140 2,500 200 1,300 100
5.0 2,500 150 2,200 220 1,100 110
6.0 2,100 170 1,900 230 1,000 120
8.0 1,600 160 1,400 200 700 100
10.0 1,300 160 1,100 180 600 100
12.0 1,100 150 900 160 500 90
16.0 800 130 700 140 400 80
20.0 640 100 560 110 320 65
25.0 510 85 450 90 250 50
Sailotiad] Ap 0.3D. 0.2D. 0.15D,
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UP Mill Radius

SSUP 4000ZX-R Type

23
mo

< 88|85 |.o|E |Z_|[HardenedSteel|2 [5=| &8 [ & [g_| £l a
] - [CRECEECARCREC) olo
Coating SdeMilng  Groove Miling  Grooie Fishing Face Milng HelicalMling ~ Ramping Poe iling
e
S 5|
40°
(eDc) (Units: mm)
40| SSUP4000ZX-R
Helix Angle 30
oDc Tolerance 20
D=30 0014 —0.028 ’_,—l.
X 10
- o 20 40 60 80 100
H Body (Diameter: 3.0 to 10.0 mm) H Body (Diameter: 12.0 to 20.0 mm)
Dimensions (mm) Dimensions (mm)
Cat. No. Stock Cat. No. Stock
oD, r 2 L | oDs oD, r g L | oDs
SSUP 4030ZX-R02 o 3.0 0.2 8 50 6 SSUP 4120ZX-R05 o 12.0 | 0.5 26 90 12
4030ZX-R05 | @ 30| 05 8 50 6 4120ZX-R10 | @ | 12.0 | 1.0 26 9 | 12
4040ZX-R02 o 40| 0.2 11 50 6 4120ZX-R15 o 120 | 15 26 90 12
4040ZX-R05 o 40| 05 1 50 6 4120ZX-R20 o 12.0 | 2.0 26 90 12
4040ZX-R10 o 40| 1.0 11 50 6 4120ZX-R30 [ ) 12.0 | 3.0 26 90 12
SSUP 4050ZX-R02 o 5.0 0.2 13 60 6 SSUP 4160ZX-R10 o 16.0 | 1.0 32 115 16
4050ZX-R05 o 50| 05 13 60 6 4160ZX-R15 o 16.0 | 15 32 115 16
4050ZX-R10 | @ 5.0 | 10 13 60 6 4160ZX-R20 | @ | 16.0 | 2.0 | 32 15 | 16
4060ZX-R03 o 6.0 | 0.3 13 60 6 4160ZX-R30 o 16.0 | 3.0 32 115 16
4060ZX-R05 o 6.0 | 0.5 13 60 6 4200ZX-R10 o 20.0 | 1.0 38 125 20
SSUP 4060ZX-R10 o 6.0 1.0 13 60 6 SSUP 4200ZX-R15 [ 20.0 | 15 38 125 20
4060ZX-R15 o 6.0 | 15 13 60 6 4200ZX-R20 o 20.0 | 2.0 38 125 20
4080ZX-R03 | @ 8.0 | 0.3 19 80 8 4200ZX-R30 | @ | 20.0| 3.0 | 38 | 125 | 20
4080ZX-R05 | @ 80| 05 | 19 | 80 8 Grade: ACZ50M
4080ZX-R10 @ 8.0 | 10 19 80 8 @ Diameter and Corner Radius Selection Range
SSUP 4080ZX-R15 | @ | 80| 15 | 19 | 80 | 8 oo ceTies oo e At =0
4080ZX-R20 | @ | 80 20 | 19 | 80 | 8 = e .
4100ZX-R03 o 10.0 | 0.3 22 90 10 4| @ ° °
4100ZX-R05 | @ | 10.0| 05 | 22 | 9 | 10 S e | o
4100ZX-R10 [ ) 10.0 | 1.0 22 90 10 o6 ° ° ° °
SSUP 4100ZX-R15 o 10.0 | 15 22 90 10 28 ° ° ° ° ° m
4100ZX-R20 | @ | 100 | 20 | 22 | 90 | 10 5 e o oo e 28
Grade: ACZ50M 212 ° Py ° ° P ;- %
016 oo | o | o >
220 [ ] [ J [ J [ ]
Square
B Recommended Cutting Conditions i
1. For groove milling of Stainless steel,use 60% of recommended spindle speed and 40% of recommended feed rate. (*)
2. If cutting noise and vibration are present, please change the cutting conditions accordingly.
@ Side Milling and Groove Milling
Work Material | Carbon Steel, Cast Iron Alloy Steel Tempered Steel, Heat Resistive Steel . .
Cond SS, SC, FC SCM Hardened Steel Stainless Steel (*) Titanium Alloy F g Radius
: (150 to 250HB) (25 to 35HRC) (40 to 50HRC) (20 to 45HRC) P _ILA:—L‘Lap
D, (mm) Spindle Speed | Feed Rate | Spindle Speed | Feed Rate | Spinde Speed | Feed Rate | Spinde Speed | Feed Rate | Spinde Speed | Feed Rate I
(min) (mm/min) (min-) (mm/min) (min) (mm/min) (min-) (mm/min) (min) (mm/min)
20 | 9,000 | 720 | 6,000 | 430 | 4,000 | 320 | 5500 | 320 | 2,600 | 120 oa. oD: pLc
4.0 6,600 800 4,500 450 3,000 380 4,000 320 2,000 120 zw‘m‘\
6.0 4,800 960 3,000 480 2,500 380 3,000 480 1,200 120 Long
8.0 3,600 1,000 2,200 610 2,000 400 2,000 520 1,000 140 Neck
10.0 2,800 1,000 1,800 610 1,500 400 1,700 550 800 160 Uncoated
12.0 2,400 950 1,500 550 1,200 380 1,500 500 700 140
14.0 2,200 880 1,300 490 1,000 360 1,200 430 600 130 ggg
16.0 1,800 650 1,100 420 800 300 1,000 360 500 120
18.0 1,600 580 1,000 360 750 270 900 340 450 110
20.0 1,400 500 900 330 700 250 820 300 400 100
Side |&p 1.5D,
Milling| g, 0.1D, 0.05D, 0.1D, 0.05D,
Groowe Miling| &, 1.0D, 0.2D, 0.3D, 0.2D,
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ZX Coated UP Mill Radius

SSUPR 4000ZX-R Type

< 38845 Hardened Steel| 2 |85 E [ 3 (2. | 2 [ o
©|0|© e ©
Coating Side Miling Groove Fiising Face Miling i Ming
Figl 2
] - sl
' "/ +002{ E L
F\g? r -0.010 —
%E%? —Hi
2
r 388
45
(eDc) (Units: mm)
40| SSUPR4000ZX-R
Helix Angle 30
oDc Tolerance
20
10 ;
o 20 40 60 80 100®)
B Body (Diameter: 3.0 to 12.0 mm) B Body (Diameter: 13.0 to 20.0 mm)
Dimensions (mm) Dimensions (mm)
Cat. No. Stock Fig Cat. No. Stock Fig
oD.| r y/ L | & |@Ds oD.| r /) L | 4 |@Ds
SSUPR 4030ZX-R02 | @ | 3.0/ 0.2 | 45| 60| 12 6 |1 SSUPR 4130ZX-R05 | @ |13.0| 0.5 |[19.5| 130 | — 12 | 2
4030ZX-R05 | @ | 3.0/ 0.5 | 45| 60| 12 6 |1 4130ZX-R10 | @ |13.0| 1.0 (195|130 — | 12 |2
4040ZX-R02 | @ | 4.0/ 0.2 | 6 60 | 16 6 |1 4130ZX-R15 | @ |13.0| 1.5 [19.5| 130 | — 12 | 2
4040ZX-R05 | @ | 4.0/ 0.5 | 6 60 | 16 6 |1 4160ZX-R10 | @ |16.0| 1.0 (24 | 160| 66 | 16 | 1
4050ZX-R02 | @ | 5.0/ 0.2 | 75| 60| 20 6 |1 4160ZX-R15 | @ |16.0| 1.5 |24 160| 66 | 16 | 1
SSUPR 4050ZX-R05 | @ | 5.0/ 0.5 | 75 | 60| 20 6 |1 SSUPR 4160ZX-R20 | @ |16.0| 2.0 (24 | 160| 66 | 16 |1
4060ZX-R03 | @ | 6.0/ 0.3 | 9 60 | 24 6 |1 4170ZX-R10 | @ | 170 | 1.0 [25.5| 170 | — 16 | 2
4060ZX-R05 | @ | 6.0 0.5 | 9 60 | 24 6 |1 4170ZX-R15 | @ | 170 | 1.5 [255| 170 — | 16 | 2
4070ZX-R03 | @ 70/ 03 [105| 80| — 6 |2 4170ZX-R20 | @ | 170 | 2.0 [25.5| 170 | — 16 | 2
4070ZX-R05 | @ 70| 0.5 |10.5| 80 | — 6 |2 4200ZX-R10 | @ /20.0| 1.0 |30 200| 82 | 20 | 1
SSUPR 4080ZX-R05 | @ | 8.0| 0.5 |12 80 | 34 8 |1 SSUPR 4200ZX-R15 | @ |20.0| 1.5 |30 200| 82 | 20 |1
4080ZX-R10 | @ | 8.0| 1.0 |12 80 | 34 8 | 1 4200ZX-R20 | @ |20.0| 2.0 |30 | 200| 82 | 20 |1
4090ZX-R05 | @ | 9.0| 0.5 (135 90| — 8 |2 Grade: ACZ50M
4090ZX-R10 | @ | 9.0| 1.0 [135| 90| — 8 | 2 @ Diameter and Comer Radius Selection Range
4100ZX-R05 | @ |10.0| 0.5 [15 | 100 | 42 | 10 | 1 b. |02|03|05]|1.0|r1.5)|20
SSUPR 4100ZX-R10 | @ [10.0| 1.0 [15 [100| 42 | 10 |1 °3| @ °
4100ZX-R15 | @ |10.0| 1.5 (15 | 100 | 42 | 10 | 1 o4 | @ °
-2 4110ZX-R05 | @ | 11.0| 0.5 [16.5| 120 | — 10 | 2 95| @ b
QE 4110ZX-R10 | @ | 11.0| 1.0 [16.5| 120 | — 10 | 2 o6 LN
S5 4110ZX-R15 | @ | 11.0| 1.5 |165]/120| — | 10 | 2 o7 ° o
olﬁ SSUPR 4120ZX-R05 | @ | 12.0| 0.5 |18 120 | 50 | 12 | 1 28 e o
4120ZX-R10 | @ |12.0| 1.0 |18 120 | 50 | 12 | 1 29 o o
D 4120ZX-R15 | @ [12.0| 1.5 |18 |120| 50 | 12 | 1 210 o o o
Grade: ACZ50M oll o o o
012 [ ] [ J [ J
213 [ ] ® [ J
216 [ ] [ J o
217 [ [ J [ ]
B Recommended Cutting Conditions 220 o | o | o
1. The conditions recommended are for endmills with standard overhangs of 4xD. For overhangs of 5xD or more, please use 70% (max.) of recommended conditions.
Radius 2. If cutting noise and vibration are present, please change the cutting conditions accordingly.
R
% @ Side Milling R
DLC | Work Material Carbon Steel, Alloy Steel Tempered Steel, Heat Resistive Steel a,
TG Cond Cast Iron SCM Hardened Steel Stainless Steel Titanium Alloy
Coat ) (150 to 250HB) (25 to 35HRC) (40 to 50HRC) (20 to 45HRC)
EEEE | D.(mm) Spind\gSpeed Feed Rfate SpindIgSpeed Feed Hgte Spind\gSpeed Feed R:ate SpindlgSpeed Feed Rgte SpindlgSpeed Feed Hgte
Neck (min) | (mm/min) | (min) | (mmmin) | (mint) | (mm/min) | (min?) | (mm/min) | (min) | (mm/min)
S— 3.0 9,000 600 5,300 400 3,100 200 4,200 350 2,600 160
4.0 6,600 600 4,000 400 2,400 200 3,200 350 2,000 160
gg: 6.0 4,200 600 2,600 400 1,600 200 2,100 350 1,300 160
8.0 3,200 650 2,000 450 1,200 200 1,600 350 1,000| 160
10.0 2,500 650 1,600 450 950 200 1,200 400 800 180
12.0 2,100 650 1,300 450 800 200 1,000 400 650 180
13.0 1,900 650 1,200 450 700 200 950 400 600 180
16.0 1,600 650 1,000 400 600 200 800 350 500 160
17.0 1,500 600 900 400 550 200 750 350 450 160
20.0 1,200 600 800 400 500 200 650 350 400 160
Standard | @p 1.2D,
Depinofut| g, 0.1D, 0.05D, 0.1D, 0.05D,
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GS MILL Hard Radius

GSH 6000/ 8000 SF-R Type

— FEER & _ [Hardened Steel| g‘g ENIER N
lr 3515228 i B nprrnrPar B e B | S IS2 8| &
= olololo[o]o]o]
oating Side Miing Groore Frshing Face Miling Pofe iling
D NS
g g [l
r 7 g
L
(eDc) (Units: mm)
40| GSHB000/8000SF-R
30
50° 20
.
Helix Angle o 20 40 60 80 100
Il Body (6 Flutes)
Dimensions (mm)
Cat. No. Stock
oD, r 2 L | aDs

GSH 6060SF-R02 o 6.0 | 0.2 13 50 6
6060SF-R05 o 6.0 | 0.5 13 50 6
6060SF-R10 o 6.0 | 10 13 50 6 i
6080SF-R02 ® 80| 02 19 60 8 B Diameter and Comer Radius Selection Range
6080SF-R05 [ ) 8.0 | 0.5 19 60 8 D, |02]/05]/10]r15]|r20

GSH6080SF-R10 | @ | 80| 10 | 19 | 60 | 8 S e e e
6100SF-R05 o 10.0 | 0.5 22 70 10 S| @ ° °
61 OOSF'R10 . 100 1.0 22 70 10 210 [ () [ ()
6100SF-R15 o 10.0 | 1.5 22 70 10 e ° ° ° °
6100SF-R20 o 10.0 | 2.0 22 70 10 216 ° ° °

GSH 6120SF-R05 o 120 | 0.5 26 75 12 220 ° ° °
6120SF-R10 o 120 | 1.0 26 75 12
6120SF-R15 ® | 120 | 15 26 75 12
6120SF-R20 | @ | 12.0| 2.0 | 26 | 75 | 12 B General Purpose Machines

Grade: ACFO7C 1. If the machine cannot achieve the standard spindle speed, please use the
. BOdy (8 F|UteS) max. spindle speed available
. . 2. If cutting noise and vibration are present, please reduce the cutting
Dimensions (mm) " )
Cat. No Stock conditions accordingly.
oD, | r 2 L | aDs ’T: ’T’

GSH 8160SF-R10 ® |16.0 | 10 32 90 | 16 ! !
8160SF-R15 ( 16.0 | 1.5 32 90 16 . oy r=n o
8160SF-R20 [ J 16.0 | 2.0 32 90 16 | 9 / [=% 8
8200SF-R10 o 20.0 | 1.0 38 100 20 N ? 9 g T3
8200SF-R15 | @ |20.0 | 1.5 | 38 | 100 | 20 S 77 Q% &r @

GSH 8200SF-R20 | @ [20.0 ] 2.0 | 38 [ 100 [ 20 ) it T St

Grade: ACF07C a oD¢ 4
@ Side Milling and Groove Milling ‘
Work Material Low Carbon Steel Middle Hardened Steel Hardened Steel Hardened Steel Hardened Steel Hardened Steel
Cond Carbon Steel, Alloy Steel | Pre-hardened Steel, Die Steel SKD61 SKD11 SKH51 SKH55
ek (Up to 35HRC) (35 to 45HRC) (45 to 55HRC) (55 to 60HRC) (60 to 65HRC) (65 to 70HRC)
Spindle Speed Feed Rate | Spindle Speed Feed Rate Spindle Speed Feed Rate | Spindle Speed Feed Rate | Spindle Speed Feed Rate | Spindle Speed Feed Rate
D¢ (mm)
(min-) (mm/min) (min-) (mm/min) (min-1) (mm/min) (min-) (mm/min) (min-) (mm/min) (min-) (mm/min)
6.0 7,500 2,700 6,700 1,930 5,200 1,300 4,100 810 3,700 670 2,600 470
8.0 5,600 2,700 5,000 1,930 3,900 1,300 3,050 810 2,800 670 1,950 470 Radius
10.0 4,500 2,700 4,000 1,930 3,100 1,300 2,450 810 2,200 670 1,550 470
12.0 3,750 2,700 3,350 1,930 2,600 1,300 2,050 810 1,850 670 1,300 470 Ballnose
16.0 2,800 2,500 2,500 1,800 1,950 1,220 1,530 760 1,400 630 980 440
20.0 2,250 2,100 2,000 1,540 1,550 1,050 1,230 650 1,100 540 780 380 DLC
Side [@p 110 1.5D; SUMIDIA
Milling | e 0.1D [ 0.05Dc [ 0.02D, Coat
Groove Miling| @p 0.1D. \ 0.05D, \ Up to 0.05D; Max. 0.5mm oy
Neck
@ Side Milling (High Speed Machining Centre) o
Work Material Low Carbon Steel Middle Hardened Steel Hardened Steel Hardened Steel Hardened Steel e
Cond Carbon Steel, Alloy Steel | Pre-hardened Steel, Die Steel SKD61 SKD11 SKH51 CBN
ek (Up to 35HRC) (35 to 45HRC) (45 to 55HRC) (55 to 60HRC) (60 to 65HRC) BCD)
D (mm) Spindle Speed Feed Rate Spindle Speed Feed Rate Spindle Speed Feed Rate Spindle Speed Feed Rate Spindle Speed Feed Rate
¢ (min-) (mm/min) (min-) (mm/min) (min-) (mm/min) (min-) (mm/min) (min-) (mm/min)
6.0 16,000 5,800 16,000 5,800 16,000 5,800 12,000 3,200 8,000 2,000
8.0 12,000 5,800 12,000 5,800 12,000 5,800 9,000 3,200 6,000 2,000
10.0 9,600 5,800 9,600 5,800 9,600 5,800 7,200 3,200 4,800 2,000
12.0 8,000 5,800 8,000 5,800 8,000 5,800 6,000 3,200 4,000 2,000
16.0 6,000 5,400 6,000 5,400 6,000 5,400 4,500 3,000 3,000 1,900
20.0 4,800 4,600 4,800 4,600 4,800 4,600 3,600 2,580 2,400 1,600

Standard [ @p 1to 1.5D;

Depihotcut| e 0.1D¢ [ 0.05D [ 0.05D, [ 0.02D, [ 0.01Dc

155



Coated
Endmills

w
o
=
5
@

Radius

Ballnose

DLC

SUMIDIA
Coat

Long
Neck

Uncoated

CBN
PCD

GSX MILL Ballnose E

GSXB 20000

ndmills

T

<
L

e

) 88[8.].5/E [Z_[HardenedSteel|g [S=] E[Z (8 _[ £ [ o
@ @ @ @ 33|3823 PR Est % |2 555 | B
olofo olo| Jelolo
Coating Side Miling Face Milng R Pl Mlng
R=001
Q T ——— ¢
CRNEN 4
ﬂz (Neck portion/for 05 and below)
L
(eDc) (Units: mm)
40" GSXB20000
30
30° 20 |
10
Holix Angle o 20 40 60 80 1000
H Body
Dimensions (mm)
Cat. No. Stock
R |eD.| ¢ % L | aDg
GSXB 20020 o 0.200 04| 06| 0.8 50 4
20030 ® | 030 06| 09| 12| 50 4
20050 o 0.50| 1.0 15| 2.0 50 4
20075 o 0.75| 15| 25| 3.0 50 4
20100 o 1.00] 20| 3.0, 4.0 60 6
GSXB 20125 ([ 125 25| 4.0| 5.0 60 6
20150 o 150 3.0 45| 6.0 60 6
20200 ® | 200 40| 60| 80 70 6
20250 [ 2.50| 5.0 75| 10.0 80 6
20300 ® | 3.000 60| 90| — 80 6
GSXB 20350 [ J 3.50, 70| 11.0| 20.0 90 8
20400 ® | 400 80| 120| — 90 8
20500 o 5.00| 10.0 | 15.0 | — 100 10
20600 ® | 6.00| 12.0 | 18.0| — 110 12
20700 o 700| 14.0 | 21.0| 38.0 | 110 16
GSXB 20800 @® | 8.00| 16.0 | 24.0 | — 140 16
20900 o 9.00| 18.0 | 27.0 | 50.0 | 140 | 20
21000 @ |10.00| 20.0 | 30.0 | — 160 | 20
21250 12.50| 25.0 | 38.0 | — 180 | 25
Grade: ACB20
Hl Recommended Cutting Conditions .
1. If cutting noise and vibration are present, please change the cutting conditions accordingly. N
2. If the machine is not designed to achieve the recommended spindle speed, please use the max. spindle speed available.
S B o/
©
| P
@ Radius Milling
Work Material Carbon Steel, Alloy Steel Carbon Steel, Alloy Steel Cast Iron Stainless Steel
- @@ (Below 25HRC) (Below 50HRC) Special Cast Iron Titanium Alloy
_ Cuting Conditons _ Spindle Speed Feed Rate Spindle Speed Feed Rate Spindle Speed Feed Rate Spindle Speed Feed Rate
R (mm) (min) (mm/min) (min) (mm/min) (min) (mm/min) (min-") (mm/min)
0.20 50,000 2,100 35,000 1,150 50,000 2,100 50,000 1,750
0.30 50,000 2,500 35,000 1,350 50,000 2,500 50,000 2,100
0.50 50,000 3,000 35,000 1,600 50,000 3,000 50,000 2,500
0.75 35,000 3,000 24,000 1,650 35,000 3,200 34,000 2,500
1.00 27,500 3,000 19,000 1,700 35,000 3,900 26,000 2,500
1.25 22,500 3,000 15,500 1,700 28,000 3,900 21,000 2,500
1.50 19,000 3,000 13,000 1,700 24,000 3,900 17,500 2,500
2.00 17,000 3,800 12,000 2,100 20,000 4,100 15,000 2,700
2.50 15,500 4,300 11,000 2,200 18,000 4,600 12,000 2,500
3.00 14,000 4,700 10,500 2,500 16,500 5,300 10,500 2,500
3.50 12,500 4,200 9,000 2,100 14,000 4,500 9,000 2,200
4.00 11,000 3,500 7,900 1,900 12,500 4,000 7,800 1,900
5.00 9,000 2,800 6,300 1,500 10,500 3,300 6,300 1,500
6.00 7,500 2,400 5,200 1,250 8,700 2,800 5,200 1,250
7.00 6,400 2,100 4,500 1,100 7,400 2,400 4,500 1,100
8.00 5,600 1,800 3,900 950 6,500 2,100 3,900 950
9.00 5,000 1,600 3,500 850 5,800 1,900 3,500 850
10.00 4,500 1,450 3,100 750 5,200 1,700 3,150 750
12.50 3,600 1,150 2,500 600 4,200 1,350 2,500 600
a 0.02Dc 0.02Dc 0.02Dc 0.02Dc
Standard Dep‘““”‘“”*} P 0.05D. 0.05D. 0.05D. 0.05D.
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GS MILL Ballnose Endmills

GLB 2000 SF Type

= gs_[__[B
- ©lo|oe|o
Coating Side Milng Face Miling R e g
R0.01
D :
SN -~ | Sy
8 0 °
05 (Neck porion for| 5 and below)
L
(eDc) (Units: mm)
40} GLB2000SF
30° 20
10 r
Helx Angle o 20 40 60 80 100 )
M Body
Dimensions (mm)
Cat. No. Stock
R ﬁDc 0 22 L gDs
GLB 2010SF A (050 10 15 2 50 4
2015SF A 075 15| 25 3 | 50 4
2020SF A | 100| 20| 3.0 4 60 6
2025SF A 125 | 25| 40 5 60 6
2030SF A | 150 | 3.0 45 6 60 6
GLB 2040SF A (200 40| 6.0 8 70 6
2050SF A | 250 | 5.0 75| 10 80 6
2060SF A (300 6.0 90| — 80 6
2080SF A |400| 8.0 120 | — 90 8
2100SF A |500|10.0 | 150 | — | 100 10
GLB 2120SF A 600|120 210 | — 110 12

Grade: ACZ20W

S| TR £ 2
@)

Al Alloy:

Copper|
Alloy
Graphite
CFRP

©|Castlron

Il Recommended Cutting Conditions BE
1. If cutting noise and vibration are present, please change the cutting conditions accordingly. 7\
2. If the machine cannot achieve the recommended spindle speed, please use the max. spindle speed available.
o r
B3
Ps
@ Radius Milling
Work Material | Structural Steel, Carbon Steel, Cast Iron Alloy Steel Tempered Steel, Hardened Steel, Hardened Steel Stainless Steel Heat Resistive Steel
MConE 5,510 Y S0 NAK, HPM (45 to 55HRC) SUS304, SUS316 Titanium Allo
(150 to 250HB) (25 to 35HRC) (35 to 45HRC) ’ 4
R (mm) Spindle Speed (min') | Feed Rate (mm/min) | Spindle Speed (min’) | Feed Rate (mmimin) | Spindle Speed (min') | Feed Rate (mm/min) | Spindle Speed (min') | Feed Rate (mm/min) | Spindle Speed (min') | Feed Rate (mm/min) | Spindle Speed (min’) | Feed Rate (mm/min)
1.0 19,100 770 12,800 370 10,200 270 8,900 190 8,900 210 6,400 120
2.0 10,800 1,100 7,200 550 5,700 400 5,000 280 5,000 310 3,600 180
3.0 7,700 1,300 5,200 660 4,100 480 3,600 330 3,600 380 2,600 210
4.0 6,000 1,400 4,000 700 3,200 510 2,800 360 2,800 400 2,000 230
5.0 4,800 1,400 3,200 700 2,600 520 2,300 370 2,300 410 1,600 230
6. 4,000 1,400 2,700 710 2,200 530 1,900 370 1,900 410 1,400 240
Standard | @p 0.1Dc¢ 0.1Dc¢ 0.05Dc 0.05Dc 0.1Dc 0.05Dc
Dep1h-owul\ P 0.2D. 0.2Dc¢ 0.1Dc 0.1Dc 0.2D. 0.1Dc

@ Radius Milling (High Speed Machining Centre)

W(o;rk Me:;erial Structural SSteél CSarg)n [S:teoe\ Cast Iron AII%yCS'\/tIeeI Tempered Sr’\:i% :gr'(jlened Steel, Hardened Steel Stainless Steel
ond. , SC, ,
(150 o 250HB) (25 to 35HRC) (35 to 45HRC) b2 Sl SUS304, SUS316
R (mm) Spindle Speed (min) | Feed Rate (mm/min) | Spindle Speed (min) | Feed Rate (mm/min) | Spindle Speed (min') | Feed Rate (mm/min) | Spindle Speed (min') | Feed Rate (mm/min) | Spinde Speed min') | Feed Rate (mm/min)
1.0 51,000 2,100 39,800 1,300 35,700 960 23,700 640 35,700 960
2.0 25,500 2,700 19,900 1,700 17,900 1,300 11,900 830 17,900 1,300
3.0 17,000 3,000 13,300 1,900 11,900 1,400 7,900 920 11,900 1,400
4.0 12,800 3,100 10,000 2,000 9,000 1,500 6,000 960 9,000 1,500
5.0 10,200 3,100 8,000 2,000 7,200 1,500 4,800 960 7,200 1,500
6. 8,500 3,100 6,700 2,000 6,000 1,500 4,000 960 6,000 1,500
Standard | @p 0.05D 0.05Dc 0.05D. 0.02D 0.05D.
Depth-of-cut] Of 0.1Dc¢ 0.1Dc 0.1Dc 0.05Dc 0.1Dc

A mark : To be replaced by new item (Please confirm stock availability)

Sliiwpug
pajeo)

7]

-
=
=
@

2 Flutes
3 Flutes

4 Flutes

6 Flutes
8 Flutes

Radius
Ballnose

DLC

SUMIDIA
Coat

Long
Neck

Uncoated

CBN
PCD

157



2 Flutes
3 Flutes

4 Flutes

6 Flutes
8 Flutes

Radius
Ballnose

DLC

SUMIDIA
Coat

Long
Neck

Uncoated

CBN
PCD

GS MILL Hard Ball Nose Endmills

GSBH 20000 SF

T

<

pe

— B885|-52 |2 HardenedSteelé_g_g ElE 5é>> 2 o
@ @ @ @ B5I58|122 |5 5| 2 errarpar 22t 2 | 2 555 | B
Coating Sde Milng Face lng R Pring ololelo]e]e]e
R188%% .
P-ies s
3 Ll
§, Neck|portion for o5 and below
L
(eD¢) (Units: mm)
40[ GSBH20000SF
30
25 20
10
Helx Angle c)—F 20 40 60 80 100 ()
H Body
Dimensions (mm)
Cat. No. Stock
R |eD.| ¢ 4 L |aDs
GSBH 20020SF ® (020 04| 04| 0.6 50 4
20030SF ® (030 06| 06| 0.9 50 4
20050SF ® 050 10| 10| 15 50 4
20075SF ® (075| 15| 15| 2.3 50 4
20100SF ® [100| 20| 2.0]| 3.0 60 6
GSBH 20125SF ® (125| 25| 25| 3.8 60 6
20150SF ® (150 3.0 3.0| 45 60 6
20200SF ® (2.00| 40| 40| 6.0 70 6
20250SF ® 250 50| 50| 75 80 6
20300SF ® (300 60| 6.0 — 80 6
GSBH 20400SF | @ |4.00| 80| 80| — 90| 8
20500SF ® |5.00/10.0| 10.0| — | 100 | 10
20600SF ® |6.00|12.0| 12.0| — 110 | 12

l Recommended Cutting Conditions

1. When depth of cut is lowered, feed rate can be increased further.

2. If the machine cannot achieve the recommended spindle speed, please use the max. spindle speed
available. In this case, lower the feed rate by the same ratio.

3. If cutting noise and vibration are present, please change the cutting conditions accordingly.

Grade: ACFO7D

Qti L
h
—>

7,
Pt
@ Radius Milling
) Middle Hardened Steel Hardened Steel Hardened Steel Hardened Steel
LOLEE Pre-hardened Steel, Die Steel SKD61 SKDT1 SKH55
Cond (40 to 50HRC) (50 to 55HRC) (55 to 60HRC) (60 to 65HRC)
: Spindle Speed Feed Rate Spindle Speed Feed Rate Spindle Speed Feed Rate Spindle Speed Feed Rate
R (mm) (min — 1) (mm/min) (min 1) (mm/min) (min 1) (mm/min) (min —1) (mm/min)
0.20 50,000 500 50,000 500 50,000 500 50,000 500
0.30 50,000 800 50,000 800 50,000 800 50,000 700
0.50 50,000 1,400 50,000 1,400 50,000 1,300 42,000 1,000
0.75 50,000 2,000 50,000 2,000 37,300 1,400 28,000 1,000
1.00 38,100 2,100 38,100 2,100 28,000 1,400 21,000 1,000
1.25 30,500 2,100 30,500 2,100 22,400 1,400 16,800 1,000
1.50 25,400 2,100 25,400 2,100 18,700 1,400 14,000 1,000
2.00 19,100 2,100 19,100 2,100 14,000 1,400 10,500 1,000
2.50 15,300 2,100 15,300 2,100 11,200 1,400 8,400 1,000
3.00 12,700 2,100 12,700 2,100 9,300 1,400 7,000 1,000
4.00 9,500 2,100 9,500 2,100 7,000 1,400 5,300 1,000
5.00 7,600 2,100 7,600 2,100 5,600 1,400 4,200 1,000
6.00 6,400 2,100 6,400 2,100 4,700 1,400 3,500 1,000
Standard ap 0.08Dc 0.05Dc
Depth-of-cut | Py 0.25D. 0.15D.
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@ ASN 2000DL Type

88[§.|.5|E [&_[HardenedSteel| 2 |55 & | &5 (8 | £ o
) L5828 54 E 45«05555mm%«oss§§§§ z | <|88 8| &
\ @ @ COON|ID|E HRC | HRC | HRC | HIE | S | € |O<t| & S
Coating Corner Side Miling Groove Miling  Groore Fiisting FaceMilng  SpotFacing  HeicalMilng  Ramping ‘ ole
GRS s
Q B [S)
S 0 ‘
L
|
(eDc) (Units: mm)
40| ASM2000/4000DL
30
30° 20
10 F
Helix Angle o 20 40 60 80 100
M Body
Dimensions (mm)
Cat. No. Stock
oD, {/ L 2D;
ASM 2020DL o 2.0 6 40 4
2030DL ([ 3.0 10 45 6
2040DL o 4.0 12 45 6
2050DL o 5.0 15 50 6
2060DL [ ] 6.0 | 15 50 6
ASM 2080DL o 8.0 18 60 8
2100DL o 10.0 22 71 10
2120DL [ ) 12.0 25 75 12
2160DL (] 16.0 32 90 16
Grade: DL1000
m
28
38
=D
* o
Square
B General Purpose Machines Radius
1. If the machine is not designed to achieve the recommended spindle speed, please use the max. spindle speed available.
2. If cutting noise and vibration are present, please change the cutting conditions accordingly. Ballnose
. DLC
@ Groove Milling —
Work Material Al Alloy Coat
Cond. Wet Dry 'ﬁiZE
Spindle Speed| Feed Rate |Spindle Speed| Feed Rate .

D (om) (mint) | (mm/min) | (min") | (mm/min) Groove Milling Uncosted
2.0 |28,000| 280 |28,000f 200 (2 Flutes) CBN
3.0 |22,000| 400 |22,000| 280 reb
4.0 (18,000 520 |18,000| 360 Bl

5.0 [14,000| 520 |14,000| 360
6.0 |12,000| 540 |12,000| 370
8.0 9,000 | 540 9,000 370

10.0 7,200 | 560 7,200| 390 f
12.0 6,000 | 560 6,000 390 o i
16.0 4,500 | 560 4,500] 390 ©

Standrd | @p 1.0D, 0.5D, D
Depth-ofcut] @e 1.0D; 1.0D 0%
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Hardened Steel

ASM 4000DLType &

Coated
Carbide
Carbon
Steel
Prehardened
Seel
Tenpeed St
D St

Alloy
Steel

ITi Alloy
Wasatth
(Cast Iron
Alloy
(Graphite
CFRP

O b N & $ D § & BibLLEE

©|Al Alloy
o Copper

Coating Corner Side Milling Groove Fiishing Face Miling Helical Miling Ramping

*

—0.040

2D. ~0.060
oDsh6
[-——

(eDc) (Units: mm)
401 ASM2000/4000DL
30|

30. 20
Helix Angle o 20 40 60 80 100 @
H Body
Dimensions (mm)
Cat. No. Stock

oD, /) L oDs

ASM 4020DL o 2.0 6 40 4
4030DL o 3.0 10 45 6
4040DL o 4.0 12 45 6
4050DL o 5.0 15 50 6
4060DL [ 6.0 15 50 6

ASM 4080DL o 8.0 18 60 8
4100DL o 10.0 22 71 10
4120DL [ ] 12.0 25 75 12
4160DL (] 16.0 32 90 16

Grade: DL1000

Coated
Endmills

w
o
=
5
@

Radius I General Purpose Machines
1. If the machine is not designed to achieve the recommended spindle speed, please use the max. spindle speed available.

Ballnose 2. If cutting noise and vibration are present, please change the cutting conditions accordingly.
DLC
oo @ Side Milling
Coat Work Material Al A"Oy
Long
Neck Cond. Wet Dry
Spindle Speed| Feed Rate | Spindle Speed | Feed Rate
oot | De(mm) \ i) | (mmvmin) | (min) | (mmmin) Side Milling
CBN 2.0 |40,000| 1,400 | 40,000 980 (4 Flutes)
PEeD 3.0 |32,000| 2,000 |32,000| 1,400
4.0 |26,000| 2,600 | 26,000 1,800
5.0 |20,000| 2,600 |20,000| 1,800 i
6.0 |17,000| 2,700 | 17,000 1,900
8.0 |13,000| 2,700 | 13,000 1,900 *V
10.0 |11,000| 2,800 | 11,000 2,000 N j
12.0 8,500 | 2,800 | 8,500| 2,000 ©
16. 6,400 | 2,800 | 6,400| 2,000
Standard | @p 1.5D 1.5D.
Depth-ofut] @e 0.2D 0.2D. ae
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@ SNB 2600 DL Type

385 |.o|E |2 Hardened Steel| & _ §§ E|& ‘§&>> Z o
E8|3828 2zt BTS2 E5 B | 2152|816
C ] Side Mil ‘ ‘ ‘ @ @
oating ideMilng  Groove Miling  Groove Finishing Pofeilng
Rtom
8 ©_
oo <
@' = .. 5!
Q
gz (Neck portion|for @5 and below)
L
(eDc) (Units: mm;
40 SNB2000DL
30
30° 20
10 F
Heii Angle o 20 40 60 80 100®
H Body
Dimensions (mm)
Cat. No. Stock
R GDC 0 gz L QDS
SNB 2020DL o 1.0 20| 3.0 5 60 6
2030DL ( ] 15 3.0 45 8 80 6
2040DL ® 20 40| 6.0 12 80 6
2050DL ® |25 50| 75| 14 90 6
2060DL ® |30 6.0 9.0 — | 100 6
SNB 2080DL ® 40 8.0 12.0| — | 100 8
2100DL ® 50 100|150 — | 120 | 10
2120DL @® | 60 |12.0 180 — | 120 12
2160DL @® |80 16.0/240| — | 160 | 16
Grade: DL1200
m
28
32
=D
aﬂ.
Square
B General Purpose Machines
1. If the machine is not designed to achieve the recommended spindle speed, please use the max. spindle speed available. .
. . P . . . Radius
2. If cutting noise and vibration are present, please change the cutting conditions accordingly.
Ballnose
@ Radius Milling
- DLC
Work Material Aluminium Alloy
SUMIDIA
Cutting Conditions Wet Dry Coat
Rmm) Spindle Speed|[Feed Rate|Spindle Speed|Feed Rate Long
. (min?) | (mm/min) | (min") |(mm/min) Neek
1.0 48,000 | 1,500 {48,000 | 1,000 Uncoated
38,000 | 2,100 |38,000| 1,500
31,000 | 2,800 |31,000 | 2,000 —~— ggg

24,000 | 2,800 [24,000 | 2,000
20,000 | 2,800 {20,000 | 2,000
15,000 | 2,800 | 15,000 | 2,000
13,000 | 3,000 | 13,000 | 2,100
10,000 | 3,000 [10,000 | 2,100
. 7,700 | 3,000 | 7,700 2,100 2V I,
Sercard | @p 0.1D, 0.1D, ®
Deptiobeut] P 0.2D 0.2D P+

i bl b O
cocooouwow
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AURORA Coat Long Neck Ballnose Endmills

SNB2 Type

— 58[§_|__|E [Z_[HardenedSteel|3 [ZE[ E [ B [2_[ 2| o
@ @ @ @ 355525 5 2 rrarmer 20| B | = 52 B |
Coating Side Milng Groove Fiisting R Pofe g ‘ ‘ ‘ ©le
g, .
%%: Jj‘§
Rz000s,/ ™ M General Purpose Machines
> 1. For radius processing, reduce the feed to 1/2 of the recommendation.
(Units: mm) 2. Non water soluble coolant is recommended.
3. Because of high spindle speeds, run-out of the endmill
30° t when mounted should be less than 10 pm.
} For Copper 51
Electrodes ZSE-
Helix Angle . . . . . . . . X
o 3 6 9 12 15 ()
W Body @ Side Milling
- - Work Material Copper Alloy
Dimensions (mm) -
Cat. No. Stock CutingConions Spinde Speed | Feed Rate: | Standard Depthof-cut (mm)
R |eD;| ¢ | & | L |eDq|@Ds Cat. No. (min) | (mm/min) | 5 a,
SNB2 0005 0034DL| @ |0.05| 0.1 |0.1 | 0.3| 45 |0.09| 4 SNB2 0005 0034DL. | 20 000 90 | 0.005 | 0.005
0005 0064DL| @ |0.05| 0.1 |0.1 | 0.6| 45 |0.09| 4 0005 0064DL | -50,000 80 | 0.005 | 0.005
0010 0054DL | @ |0.10| 0.2 0.2 | 0.5| 45 |0.18| 4 SNB2 0010 0054DL 350 | 0.01 0.02
0010 0104DL | @ [0.10| 0.2 |0.2 | 10| 45 |0.18| 4 0010 010apL | 22090 | 350 | 0.007 | 0.015
0010 0204DL | @ |0.10| 0.2 |0.2 | 2.0| 45 |0.18| 4 0010 0204DL ' 200 | 0.005 | 0.005
SNB2 0015 0054DL | @ |0.15| 0.3 |0.3 | 0.5| 45 |0.27| 4 SNB2 0015 0054DL 400 | 0.015 | 0.025
0015 0104DL | @ |0.15/ 0.3 (0.3 | 10| 45 (0.27| 4 0015 0104DL |20 000 400 | 0.01 0.02
0015 0204DL | @ |0.15| 0.3 |0.3 | 2.0| 45 |0.27| 4 0015 0204DL | -50,000| 300 | 0.007 | 0.01
0015 0304DL | @ (0.15/ 0.3 |0.3 | 3.0| 45 |0.27| 4 0015 0304DL 250 | 0.005 | 0.008
0020 0104DL | @ |0.20| 0.4 |0.4 | 1.0| 45 |0.36| 4 SNB2 0020 0104DL 800 | 0.025 | 0.05
SNB2 0020 0204DL| @ |0.20| 0.4 (0.4 | 2.0| 45 |0.36| 4 0020 0204DL | 20 000 700 | 0.02 0.03
0020 0304DL| @ |0.20 0.4 (0.4 | 3.0/ 45 |0.36| 4 0020 0304DL | -30,000| 600 | 0.015 | 0.02
0020 0404DL| @ |0.20| 0.4 (0.4 | 4.0| 45 |0.36| 4 0020 0404DL 400 | 0.007 | 0.015
0025 0104DL | @ |0.25| 0.5 |0.45| 1.0| 45 |0.45| 4 SNB2 0025 0104DL 1,000 | 0.04 0.07
0025 0204DL| @ |0.25| 0.5 |0.45| 2.0| 45 |0.45| 4 0025 0204DL. | 20 000 800 | 0.03 0.06
SNB2 0025 0304DL| @ |0.25| 0.5 |0.45| 3.0| 45 |0.45| 4 0025 0304DL | -30,000| 700 | 0.02 0.05
0025 0404DL| @ |0.25| 0.5 |0.45| 4.0| 45 |0.45| 4 0025 0404DL 600 | 0.015 | 0.04
0030 0204DL| @ |0.30| 0.6 |0.6 | 2.0| 45 |0.54| 4 SNB2 0030 0204DL 1,400 | 0.05 0.15
0030 0304DL| @ |0.30| 0.6 |0.6 | 3.0| 45 |0.54| 4 0030 0304DL 1,200 | 0.04 0.1
0030 0404DL| @ |0.30| 0.6 |0.6 | 4.0| 45 |0.54| 4 0030 0404pL | 29,990 | 1,000 | 003 | 0.07
o2 SNB2 0030 0504DL| @ |0.30| 0.6 0.6 | 5.0 45 |0.54| 4 0030 0504DL ' 700 | 0.03 0.06
oF 0030 0604DL| @ (0.30| 0.6 0.6 | 6.0| 45 |0.54| 4 0030 0604DL 600 | 0.015 | 0.03
8-% 0050 0304DL| @ (0.50| 1.0 | 1.5 | 3.0 45 |0.90| 4 SNB2 0050 0304DL 3500 | 0.2 0.4
o5 0050 0404DL| @ |0.50| 1.0 | 1.5 | 4.0| 45 |0.90| 4 0050 0404DL 3000 | 0.15 | 0.4
0050 0604DL| @ [0.50| 1.0 | 1.5 | 6.0| 45 |0.90| 4 0050 0604DL 29990 | 2500 | 013 | 03
Square (SNB2 0050 0804DL| @ [0.50] 1.0 [ 1.5 | 8.0| 50 [0.90] 4 0050 0804DL ' 2,000 | 0.07 0.15
0050 1004DL| @ (0.50| 1.0 | 1.5 |10.0| 50 |0.90| 4 0050 1004DL 1,200 | 0.04 0.07
0075 0304DL| @ |0.75| 1.5 |2.3 | 3.0| 45 |1.35| 4 SNB2 0075 0304DL | 20,000 | 4,000 | 0.25 0.4
0075 0604DL| @ (0.75| 1.5 2.3 | 6.0/ 45 |1.35| 4 0075 0604DL | 20,000 | 3,200 | 0.15 0.4
0075 1004DL| @ |0.75| 1.5 |2.3 |10.0| 50 |1.35| 4 0075 1004DL | 20,000 | 2,000 | 0.1 0.3
SNB2 0100 0304DL | @ |1.00| 2.0 |3.0 | 3.0| 50 |1.80| 4 SNB2 0100 0304DL | 16,000 | 4,500 | 0.4 0.6
0100 0604DL | @ |1.00| 2.0 |3.0 | 6.0| 50 |1.80| 4 0100 0604DL | 16,000 | 3,500 | 0.35 0.6
; 0100 1004DL | @ |1.00| 2.0 |3.0 |10.0| 50 |1.80| 4 0100 1004DL | 16,000 | 3,000 | 0.25 | 0.4
LD 0100 1504DL | @ |1.00| 2.0 |3.0 |15.0| 60 |1.80| 4 0100 1504DL | 12,000 | 2,000 | 0.15 | 0.3
Ballnose 0100 2004DL | @ |1.00| 2.0 /3.0 |20.0| 60 [1.80| 4 0100 2004DL | 10,000 | 1,500 | 0.1 0.2
SNB2 0200 1606DL | @ |2.00| 4.0 |6.0 |16.0| 80 |3.60| 6 SNB2 0200 1606DL | 16,000 | 4,000 | 0.4 0.8
DLC 0200 2006DL| @ |2.00| 4.0 |6.0 |20.0| 80 |3.60| 6 0200 2006DL | 16,000 | 3,500 | 0.4 08
SUMIDIA 0200 3006DL| @ |2.00| 4.0 |6.0 |130.0| 80 |3.60| 6 0200 3006DL | 12,000 | 3,000 | 0.2 0.4
Coat Grade: DL1200
Long
Neck . o
Side Milling
Uncoated a
CBN
PCD

p
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@

SUMIDIA Coat Endmills for CFRP

SSDC4000(RL) Type

- g X | X | X XXX XXX (OB K¢
oating Corner SdeMiing  Groove Milling  Grooie Fishing Cut
SSDC4000 (Right-hand Helix Type) SSDC4000RL (Righ/Left-hand Helix Type)
& %‘_-__ 3 3
s )
L
|
(oDc) (Units: mm) (oDc) (Units: mm)
40 SSDC4000 40, SSDC4000RL
30 30
— N -
20 20
Helix Angle e Helix Ang?e e
o 20 40 60 80 100 o 20 40 60 80 100®)
B Body (SSDC4000) B Body (SSDC4000RL)
Dimensions (mm) Dimensions (mm)
Cat. No. Stock Cat. No. Stock
oD, 0 L oD oD, 0 L oD
SSDC 4060 o 6.0 20 70 6 SSDC 4060RL o 6.0 20 70 6
4080 o 8.0 30 80 8 4080RL ([ 8.0 30 80 8
4100 o 10.0 30 90 10 4100RL o 10.0 30 90 10
4120 [} 12.0 30 100 12 4120RL () 12.0 30 100 12
Grade: DCX20 Grade: DCX20

M Endmill Identification
SSDC 4 060 RL

No.of Tegth

Diameter Helix Shape

(Right/Left-hand Helix)

Series Code

B Recommended Cutting Conditions
1. Use the cutting conditions as guide.

Cutting conditions are greatly influenced by clamping state, work grades, work thickness, and machine rigidity. Adjust the conditions accordingly.

2. Take sufficient dust control measures.

3. When radial cutting depth is 0.7D or more in Groove Milling and trimming, reduce feed rate accordingly.

@ Groove Milling (Common)

Work Material CFRP

Cond. Dry
D Spindle Speed|Spindle Speed| Feed Rate|Feed Rate|
™)\ “m/min) | (min-") | (mmimin) | (mmiev)
6.0 |197.8 10,500/ 940 |0.090
8.0 |201.0| 8,000/ 800 |0.100
10.0 [204.1| 6,500 720 |0.111
12.0 |207.2] 5,500/ 670 |0.122

S|jiwpug
pajeo)

7]

-
=
=
@

Radius
Ballnose

DLC

SUMIDIA
Coat

Long
Neck

Uncoated

CBN
PCD
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Item List

GS MILL Long Neck Series

B Item List * Coloured parts( | )refer to standard stock dimensions.

GS MILL Long Neck (Ballnose)

GS MILL Long Neck Ball

@ Long Neck (Ballnose) GSBN2 Type (g4 Shank Series)

et 05 1 |15 2 |25 3| 4| 5| 6| 7| 8] 9]10]12]|14 |16 |18 | 20| 22 | 25 | 30
0.10
0.15
0.20
0.25
0.30
0.40
0.50
0.60
0.70
0.75
0.80
0.90
1.00
1,50
2.00
2.50
3.00

(Units:mm)

@ Long Neck (Ballnose) GSBN2 Type (86 Shank Series)

“o% 05| 1 |15 2 25| 3 | 4 |5 |6 | 7 | 8|9 |10|12]|14 |16 |18 |20 |22 | 25|30 | 3540 | 45 | 50

0.10

0.15

0.20

0.25

0.30

0.40
3% 0.50
2E 0.60
82 0.70
w 0.75
Square 2l

0.90

1.00

150

2.00

2.50

3.00

(Units:mm)
Radius
Ballnose
B Endmill Identification

PLC @ GS MILL Long Neck (Ballnose)
suvbe (Example) GS‘BN 2 0060 160 _6r
Neok Balinose Type Shank Diameter D (6mm)
b No-of Flutes (2) Length Below Neck (16.0mm)
CBN
PCD

Ballnose Radius R (0.60mm)

0
s-0.005

2]

DciUO\
il
ﬁ oDy
X

|

-

|

LL
+0.005 L
R™ L |

oD,
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M Item List

GS MILL Long Neck

—168 to 169

@ Long Neck (Square) GSN2 Type (2 Flutes)

Item List

GS MILL Long Neck Series

* Coloured parts () refer to standard stock dimensions.

Length Below
eck

x| 0.5

1

15| 2

3

4 6 8 9 |10 | 12

14

18

20

24

25

30

35

38

40

45

50 | 60

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1.0

1.2

i

2.0

25

3.0

4.0

5.0

6.0

8.0

10.0

@ Long Neck (Squa

re) GSN4

Type (4 Flutes)

Length Below
Neck

4

6

12

35

40 | 45

50

60

80

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1.0

1.2

1.5

2.0

2.5

3.0

4.0

5.0

6.0

8.0

10.0

B Endmill Identification
@ GS MILL Long Neck (Square)

(Units:mm)

(Example)
a9
Square Type

No. of Flutes (4)

GSN 4 0120 080 4

Shank Diameter Ds (4mm)

Length Below Neck (8mm)

External Diameter D, (1.20mm)

]

0
-5

0Ds

I

(Units:mm)

sijwpu3
pajeo)

72
=
<
=
@

Radius
Ballnose

DLC

SUMIDIA
Coat

Long
Neck

Uncoated

CBN
PCD
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GS MILL Long Neck Ballnose

GSBN 2 Type
(2 Jes ' YPPP

Hardened Steel| 8

Coated
Carbide
Carbon
Steel
Alloy
Steel
Preartened
Cast Iron
Al Alloy
Copper|
Alloy
Graphite|
CFRP

Coating Side Miling (Groove Finishing Profe Milng ©
5 (D) (Units: mm 25
5, :i: 10} GSBN2
Q 75
S s r'——r’_l Helix Angle
R*0.005 / o 3 6 9 12 15 (@)
M Body (Diameter: 0.2 to 1.0 mm) g4mm Shank Series Body (Diameter: 91.2 to 2.0 mm) g4mm Shank Series
Dimensions (mm) Dimensions (mm)
Cat. No. Stock Cat. No. Stock
R |eD¢| ¢ | % | L |@Dy|@oDs R |eD¢| ¢ | % | L |@Dy|@oDs
GSBN2 0010 0054| A |0.10/ 0.2 | 0.2 | 0.5| 45 |0.18| 4 GSBN2 00600604 A [0.60| 1.2 | 1.6 | 6.0| 45 [1.15| 4
00100104 | A (0.10/ 0.2 | 0.2 | 1.0| 45 |0.18| 4 00600804 A (060 1.2 | 1.6 | 8.0| 45 |1.15| 4
00100154 | A (0.10/ 0.2 | 0.2 | 1.5| 45 |0.18]| 4 0060 1004| A (0.60| 1.2 | 1.6 |10.0| 45 |1.15| 4
00100204| A (0.10/ 0.2 | 0.2 | 2.0| 45 |0.18| 4 0060 1204| A |0.60| 1.2 | 1.6 |12.0| 45 |1.15| 4
00100254| A |0.10/ 0.2 | 0.2 | 25| 45 |0.18]| 4 0060 1604, A |0.60| 1.2 | 1.6 [16.0| 50 |1.15| 4
GSBN2 0010 0304| A [0.10/ 0.2 | 0.2 | 3.0| 45 [0.18| 4 GSBN2 00700804 A |0.70| 1.4 | 1.7 | 8.0| 45 [135| 4
00150104 | A |0.15/0.3 | 0.3 | 1.0| 45 |0.28| 4 0070 1204, A |0.70| 1.4 | 1.7 |12.0| 45 |1.35| 4
00150154 | A |0.15/0.3 | 0.3 | 1.5| 45 |0.28| 4 0070 1604| A |0.70| 1.4 | 1.7 |16.0| 50 |1.35| 4
00150204 A (0.15/0.3 | 0.3 | 2.0| 45 |0.28| 4 00750804 A (0.75| 15 | 1.8 | 8.0| 45 |145| 4
00150254, A |0.15/ 0.3 | 0.3 | 25| 45 |0.28| 4 00751004 A |0.75| 15 | 1.8 |10.0| 45 |145| 4
GSBN2 00150304 A [0.15/ 0.3 | 0.3 | 3.0| 45 (0.28| 4 GSBN2 0075 1204| A |0.75| 1.5 | 1.8 |12.0| 45 [145| 4
0020 0104, A |0.20/ 0.4 | 0.4 | 1.0| 45 |0.37| 4 00751404 A |0.75| 15 | 1.8 |14.0| 50 |1.45| 4
00200154 A (0.20/ 04 |04 | 15| 45 |0.37| 4 0075 1604, A |0.75| 1.5 | 1.8 [16.0| 50 |1.45| 4
00200204 A (0.20/ 0.4 |04 | 2.0| 45 |0.37| 4 00751804 A |0.75| 15 | 1.8 |18.0| 55 |145| 4
00200254 A |0.20/ 0.4 | 04 | 25| 45 |0.37| 4 00752004 A |0.75| 1.5 | 1.8 |20.0| 55 |1.45| 4
GSBN2 00200304 A [0.20| 0.4 | 0.4 | 3.0| 45 [0.37| 4 GSBN2 00800804 A |0.80| 1.6 | 1.8 | 8.0| 45 [155| 4
00200404 A (0.20/ 0.4 | 04 | 40| 45 |0.37| 4 0080 1204| A |0.80| 1.6 | 1.8 [12.0| 45 |155| 4
0020 0504, A |0.20|/ 0.4 | 0.4 | 5.0| 45 |0.37| 4 0080 1604| A |0.80| 1.6 | 1.8 |16.0| 50 |1.55| 4
00250154 A |0.25/0.5| 05| 1.5| 45 |0.47| 4 00802004 A |0.80| 1.6 | 1.8 [20.0| 55 |1.55| 4
00250204 A 025/ 0.5 | 05| 2.0| 45 |0.47| 4 0090 0804, A |0.90| 1.8 | 1.8 | 8.0| 45 |1.75| 4
GSBN2 00250304 A [0.25/0.5| 05| 3.0| 45 [0.47| 4 GSBN2 0090 1204| A (0.90| 1.8 | 1.8 |12.0| 45 [175| 4
00250404 A 025/ 05| 05| 4.0| 45 |0.47| 4 0090 1604, A |0.90| 1.8 | 1.8 |16.0| 50 |1.75| 4
00250504 A (0.25/0.5| 05| 5.0/ 45 |0.47| 4 00902004 A (0.90| 1.8 | 1.8 |20.0| 55 |1.75| 4
00250604 A (025 05| 05| 6.0| 45 |0.47| 4 01000404| A (10020 | 20| 4.0| 45 |195| 4
00250804 A |0.25/0.5| 05| 8.0| 45 |0.47| 4 01000604| A (1.00/ 2.0 |20 | 6.0| 45 |195| 4
GSBN2 00300204 A (0.30/ 0.6 | 0.6 | 2.0| 45 [0.56| 4 GSBN2 01000804| A [1.00| 2.0 | 2.0 | 80| 45 [195| 4
= 00300304 A (0.30/ 0.6 | 06| 3.0 45 |0.56| 4 0100 1004| A (1.00| 2.0 | 2.0 |10.0| 45 |195| 4
g = 0030 0404, A |0.30| 0.6 | 0.6 | 4.0| 45 |0.56| 4 0100 1204| A |1.00| 2.0 | 2.0 |12.0| 45 |1.95| 4
'§ .g 00300504 A |0.30/ 0.6 | 0.6 | 5.0| 45 |0.56| 4 01001404 | A (1.00| 2.0 | 2.0 |14.0| 50 |1.95| 4
o u=J 0030 0604, A |0.30| 0.6 | 0.6 | 6.0| 45 |0.56| 4 0100 1604| A |1.00| 2.0 | 2.0 |16.0| 50 |1.95| 4
GSBN2 00300704 A |0.30/ 0.6 | 0.6 | 7.0| 45 [0.56| 4 GSBN2 0100 1804 | A [1.00| 2.0 | 2.0 |18.0| 55 [195| 4
Square 00300804 A (0.30/ 0.6 | 0.6 | 8.0| 45 |0.56| 4 01002004| A (1.00| 2.0 | 2.0 |20.0| 55 |1.95| 4
0030 1004| A (0.30| 0.6 | 0.6 |10.0| 45 |0.56| 4 01002204| A (1.00| 2.0 | 2.0 [22.0| 60 |195| 4
00400204 A (0.40/ 0.8 | 1.4 | 2.0| 45 |0.76| 4 01002504 A |1.00| 2.0 | 2.0 |25.0| 65 |1.95| 4
00400304 A (0.40/ 0.8 | 1.4 | 3.0| 45 |0.76| 4 01003004| A |1.00/ 2.0 | 2.0 |30.0| 70 |1.95| 4
GSBN2 0040 0404| A |0.40| 0.8 | 14 | 4.0| 45 (0.76| 4 Recommented Cuting Condfirs 70 | Gradle: ACZ20W
0040 0504 A (040 0.8 | 1.4 | 5.0| 45 |0.76| 4
0040 0604, A |0.40|/ 0.8 | 1.4 | 6.0| 45 |0.76| 4
00400704 A (0.40/ 0.8 | 14 | 7.0| 45 |0.76| 4
Radius 0040 0804, A |0.40|/ 0.8 | 1.4 | 8.0| 45 |0.76| 4
Ballnose GSBN2 0040 1004| A |0.40| 0.8 | 1.4 |[10.0| 45 [0.76| 4
00500304 A (050 1.0 | 1.5 | 3.0| 45 |0.96| 4
DLC 00500404 A (050 1.0 | 1.5 | 40| 45 |0.96| 4
SUNIDIA 0050 0504, A |0.50| 1.0 | 1.5 | 5.0| 45 |0.96| 4
Coat 0050 0604, A |0.50| 1.0 | 1.5 | 6.0| 45 |0.96| 4
Long |GSBN2 0050 0704 A |0.50| 1.0 | 1.5 | 7.0| 45 |0.96| 4
Neck 0050 0804) A |0.50| 1.0 | 1.5 | 8.0| 45 |0.96| 4
Uncoated 0050 0904, A |0.50| 1.0 | 1.5 | 9.0| 45 |0.96| 4
== 0050 1004| A (0.50| 1.0 | 1.5 |10.0| 45 |0.96| 4
PCD 0050 1204| A (0.50| 1.0 | 1.5 |[12.0| 45 |0.96| 4
GSBN2 0050 1404| A |0.50| 1.0 | 1.5 |14.0| 50 [0.96| 4
0050 1604| A |0.50| 1.0 | 1.5 |16.0| 50 |0.96| 4
0050 1804 A |0.50| 1.0 | 1.5 |18.0| 55 |0.96| 4
0050 2004, A |0.50| 1.0 | 1.5 [20.0| 55 |0.96| 4
0050 2204, A |0.50| 1.0 | 1.5 |22.0| 60 |0.96| 4

Reconmended Cung Condions 70| Giradle: ACZ20W

166 A mark : To be replaced by new item (Please confirm stock availability)
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Sie Ming

Groove Finishing

GS MILL Long Neck Ballnose

GSBN 2 Type

Coated
Carbide
Carbon
Steel

Alloy
Steel
Pefarined

Cast Iron
Al Alloy

Copper|
Alloy

Graphite|
CFRP

©

Profle Miling

(Units: mm}

g . 10 GsBN2 &
H, R 75
Q o
Qii Q 5 Helix Angle
Q 25
Riro.oos [0} 3 6 9 12 15 ()
M Body (Diameter: 0.2 to 1.5 mm) @6mm Shank Series M Body (Diameter: 2.0 to 6.0 mm) @6mm Shank Series
Dimensions (mm) Dimensions (mm)
Cat. No. Stock Cat. No. Stock
R |eD.| ¢ | & | L |@Dy|@Ds R |eD.| ¢ | & | L |oD¢|@Ds
GSBN2 0010 0056| A |0.10/ 0.2 | 0.2 | 0.5| 50(0.18| 6 GSBN2 0100 0406| A [1.00/ 2.0 |2.0| 40| 50(195| 6
00100106 | A |0.10/ 0.2 | 0.2 | 1.0| 50 |0.18| 6 0100 0606| A (1.00/ 2.0 | 2.0| 6.0| 50|195| 6
00100156 | A |0.10/ 0.2 | 0.2 | 15| 50|0.18| 6 0100 0806| A |1.00| 2.0 | 20| 80| 50|195| 6
0010 0206| A |0.10/ 0.2 | 0.2 | 20| 50|0.18| 6 0100 1006| A [1.00| 2.0 | 2.0 |100| 50 |1.95| 6
00150106 | A |0.15/ 0.3 | 0.3 | 1.0| 50|0.28| 6 0100 1206| A |1.00| 2.0 | 2.0 |120| 50|1.95| 6
GSBN2 00150156 | A [0.15/ 0.3 | 0.3 | 1.5| 50|0.28| 6 GSBN2 0100 1406 | A [1.00| 2.0 | 2.0 [140| 50 |1.95| 6
0015 0206| A |0.15/ 0.3 | 0.3 | 20| 50|0.28| 6 0100 1606| A |1.00| 2.0 | 2.0 |160| 60 |1.95| 6
0020 0106| A [0.20( 0.4 | 0.4 | 1.0| 50|0.37| 6 0100 1806 | A |1.00| 2.0 | 2.0 |180| 60 |1.95| 6
0020 0156| A |0.20| 0.4 | 0.4 | 15| 50|0.37| 6 0100 2006| A |1.00| 2.0 | 2.0 |200| 60|1.95| 6
0020 0206| A |0.20| 0.4 | 0.4 | 20| 50/|0.37| 6 0100 2206| A |1.00| 2.0 | 2.0 |220| 60|1.95| 6
GSBN2 0020 0256| A [0.20/ 0.4 | 0.4 | 25| 50(0.37| 6 GSBN2 0100 2506| A [1.00| 2.0 [ 2.0 [25.0| 80[195] 6
0020 0306/ A |0.20| 0.4 | 0.4 | 30| 50|0.37| 6 0100 3006| A |1.00| 2.0 | 2.0 |300| 80|1.95| 6
0025 0156| A |0.25/ 0.5 | 0.5 | 15| 50|0.47| 6 01003506| A |1.00| 2.0 | 2.0 |350| 80|1.95| 6
0025 0206/ A |0.25/ 0.5 | 0.5 | 2.0| 50|0.47| 6 0150 0806| A [1.50(3.0 | 25| 80| 60(2.90| 6
0025 0306] A |0.25/ 0.5 | 0.5| 3.0| 50|0.47| 6 0150 1006| A |1.50| 3.0 | 2.5 |10.0| 60 |2.90| 6
GSBN2 0025 0406| A [0.25| 0.5 | 0.5 | 40| 50(0.47| 6 GSBN2 0150 1206 | A [150| 3.0 | 2.5 |12.0| 60|2.90| 6
0025 0506/ A |0.25/ 0.5 | 0.5 | 5.0| 50|0.47| 6 0150 1606 | A |1.50| 3.0 | 2.5 |16.0| 60 |2.90| 6
0025 0606/ A |0.25/ 0.5 | 0.5 | 6.0| 50|0.47| 6 0150 2006| A |1.50| 3.0 | 2.5 |200| 65|2.90| 6
00250806/ A |0.25/ 0.5 | 0.5 | 8.0 | 50|0.47| 6 01502506| A |1.50| 3.0 | 2.5 |250| 65|2.90| 6
0030 0206/ A |0.30| 0.6 | 0.6 | 20| 50/|0.56| 6 0150 3006| A |1.50| 3.0 | 2.5 |300| 70|2.90| 6
GSBN2 0030 0306/ A [0.30/ 0.6 | 0.6 | 3.0| 50[0.56| 6 GSBN2 0150 3506| A [1.50] 3.0 | 2.5 [35.0| 80[2.90| 6
0030 0406/ A |0.30| 0.6 | 0.6 | 40| 50|0.56| 6 0200 1006/ A [2.00| 4.0 | 3.0 |100| 65|3.90| 6
00300506/ A |0.30| 0.6 | 0.6 | 50| 50|0.56| 6 0200 1206/ A |2.00| 4.0 | 3.0 |120| 65|3.90| 6
0030 0606/ A |0.30| 0.6 | 0.6 | 6.0| 50|0.56| 6 0200 1606 A |2.00| 4.0 | 3.0 |16.0| 65|3.90| 6
0030 0806| A |0.30| 0.6 | 0.6 | 80| 50|0.56| 6 0200 2006/ A |2.00| 4.0 | 3.0 |200| 65|3.90| 6
GSBN2 0030 1006| A [0.30/ 0.6 | 0.6 [10.0| 50[0.56| 6 GSBN2 0200 2506| A [2.00/ 4.0 | 3.0 [25.0| 70[3.90] 6
0040 0206/ A |0.40| 0.8 | 1.4 | 20| 50|0.76| 6 0200 3006) A |2.00| 4.0 | 3.0 |300| 70|3.90| 6
0040 0306/ A |0.40| 0.8 | 1.4 | 3.0| 50|0.76| 6 0200 3506/ A |2.00| 4.0 | 3.0 (350 | 80(3.90| 6 | Mo
0040 0406/ A |0.40| 0.8 | 1.4 | 40| 50|0.76| 6 0200 4006/ A |2.00| 4.0 | 3.0 |400| 85|3.90| 6 5-8
0040 0506/ A |0.40| 0.8 | 1.4 | 5.0| 50/|0.76| 6 0200 4506/ A |2.00| 4.0 | 3.0 |450| 90|3.90| 6 Eg
GSBN2 0040 0606| A [0.40/ 0.8 | 1.4 | 6.0| 50|0.76| 6 GSBN2 0200 5006/ A [2.00] 4.0 [ 3.0 [50.0 100 [3.90] 6 | '@
0040 0806/ A |0.40| 0.8 | 1.4 | 80| 50|0.76| 6 0250 2006/ A |2.50| 5.0 | 3.5 200 | 70 4.90 6 | |square
0040 1006/ A |0.40| 0.8 | 1.4 |100| 50 |0.76| 6 0250 2506| A [2.50| 5.0 | 3.5 [250| 70|4.90| 6
0050 0306/ A |0.50| 1.0 | 1.5 | 3.0| 50|0.96| 6 0250 3006/ A |2.50| 5.0 | 3.5 |30.0| 80 |4.90| 6
0050 0406/ A |0.50| 1.0 | 1.5 | 40| 50|0.96| 6 0250 3506 A |2.50| 5.0 | 3.5 |350| 80|4.90| 6
GSBN2 0050 0506] A [0.50| 1.0 | 1.5 | 5.0| 50[0.96| 6 GSBN2 0300 3006/ A [3.00/ 6.0 | 6.0 [30.0| 80|5.80| 6
0050 0606 A (050 1.0 | 1.5 | 6.0| 50 |0.96| 6 0300 5006/ A |3.00| 6.0 | 6.0 |50.0 | 120 |5.80| 6
0050 0806 A |0.50| 1.0 | 1.5 | 8.0| 50 |0.96| 6 Grade: ACZ20W
0050 1006 A |0.50| 1.0 | 1.5 |10.0| 50 |0.96| 6
0050 1206/ A |0.50| 1.0 | 1.5 |12.0| 50 |0.96| 6 Radius
GSBN2 0050 1406/ A [0.50| 1.0 | 1.5 [140| 50(0.96| 6
0050 1606| A |0.50| 1.0 | 1.5 [16.0| 60 |0.96| 6 Ballnose
0050 1806/ A |0.50| 1.0 | 1.5 |18.0| 60 |0.96| 6 —
0050 2006/ A |0.50| 1.0 | 1.5 |20.0| 60 |0.96| 6
0050 2206| A |0.50| 1.0 | 1.5 |22.0| 60|0.96| 6 SUMIDIA
GSBN2 0060 0606 A [0.60| 1.2 | 1.6 | 6.0| 50 (1.15| 6 —
0060 0806 A |0.60| 1.2 | 1.6 | 8.0| 50|1.15| 6 Neck
0060 1006| A [0.60| 12 | 16 [10.0| 50|115| 6 —
0060 1206/ A |0.60| 1.2 | 1.6 |120| 50 |1.15| 6
0060 1606| A [0.60| 1.2 | 1.6 |16.0| 60 |1.15| 6 cen
GSBN2 00750806/ A |0.75| 1.5 | 1.8 | 8.0| 50 (145| 6
0075 1006| A |0.75| 1.5 | 1.8 |10.0| 50 |1.45| 6
0075 1206/ A |0.75| 1.5 | 1.8 |120| 50 |1.45| 6
0075 1606| A |0.75| 1.5 | 1.8 |16.0| 60 |1.45| 6
00752006] A |0.75| 1.5 | 1.8 |200| 60/145| 6

[ Recommended Cuting Conions 70 | Grade ACZ20W

A mark : To be replaced by new item (Please confirm stock availability)
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GS MILL Long Neck

GSN 2 Type @fiues)

. S eolele/le|le|le| | |
oating Comer SideMllng  GrooeFirhing
3 ° ] oD, Tolerance :GD) e 30°
i B E———— j"f ,,,,, 015004 | 0. 001 . i oS
s — . J vy | 0.4<D <2.9 0..—0.015
LL ° 2ocbzeo |0 oo s ? o
el .
L | o 3 6 9 12 15 &)
H Body (Diameter: 0.2 to 1.5 mm) B Body (Diameter: 1.5 to 6.0 mm)
Dimensions (mm) Dimensions (mm)
Cat. No. Stock Cat. No. Stock
QDC g gz L 0D1 QDS @Dc I gg L 0D1 @DS
GSN2 0020 0054 A 0.2 | 0.3 05| 45|0.18| 4 GSN2 0150 1204 A 15 | 23 (120 50 | 145 | 4
0020 0104 A 0.2 | 0.3 10| 45 |0.18 4 0150 1404 A 1.5 | 23 [ 14.0 60 | 145 4
0020 0154 A 0.2 | 0.3 15| 45 /0.18| 4 0150 1604 A 15 | 23 (16.0| 60 | 145 | 4
0030 0104 A 03 | 04 10| 45 |/028| 4 0150 1804 A 15 | 23 (180| 60 | 145 | 4
00300204 | A | 03 | 04| 20| 45|028| 4 0150 2004 A 15 | 23 [20.0| 60 |145| 4
GSN2 0030 0304 A 03 | 04 3.0| 45028 | 4 GSN2 0150 2504 A 15 | 23 [25.0| 70 | 145 | 4
0030 0604 A 0.3 | 04 6.0 45028 | 4 0150 3004 A 15 | 23 [30.0| 70 | 145 | 4
0030 0904 A 03 | 04 9.0| 45028 | 4 0150 3804 A 15 | 23 |38.0| 80 |145| 4
00400204 | A | 04 | 06| 20| 45|0.37| 4 0150 4504 A 15 | 23 [450| 80 |145| 4
0040 0304 A 04 | 0.6 30| 45037 | 4 0200 0604 A 2.0 | 3.0 6.0/ 50| 195 | 4
GSN2 0040 0404 A 04 | 0.6 40| 45037 4 GSN2 0200 0804 A 2.0 | 3.0 80| 50 |195| 4
0040 0804 A 04 | 0.6 80| 45 037 | 4 0200 1004 A 2.0 | 30 [100| 50| 195 | 4
00401204 | A | 04 | 06 |12.0| 451|037 | 4 02001204 | A | 20 | 3.0 |12.0| 50 |195| 4
0050 0204 A 05 | 0.7 20| 45 047 | 4 0200 1404 A 20 | 30 |140| 60 |195| 4
0050 0404 A 0.5 | 0.7 40| 451|047 | 4 0200 1604 A 2.0 | 30 |[16.0| 60 | 195 | 4
GSN2 0050 0604 A 0.5 | 0.7 6.0 45047 | 4 GSN2 0200 1804 A 20 | 30 |180| 60 | 195 | 4
0050 0804 A 05 | 0.7 80| 501|047 4 0200 2004 A 20 | 3.0 |200| 60 |195| 4
0050 1004 A 05 | 0.7 |10.0| 50 |047 | 4 0200 2504 A 20 | 30 |[250| 70195 | 4
0050 1504 A 0.5 | 0.7 |[15.0| 50 |047| 4 0200 3004 A 20 | 3.0 [30.0| 70195 | 4
0060 0204 A 0.6 | 0.9 20| 45 |057| 4 0200 3504 A 20 | 30 [350| 80 |195| 4
GSN2 0060 0404 A 0.6 | 0.9 40| 45057 | 4 GSN2 0200 4004 A 20 | 3.0 {400 90 |195| 4
0060 0604 A 0.6 | 0.9 6.0| 45 |057| 4 0200 5004 A 2.0 | 3.0 |[50.0| 100 |195 | 4
0060 0804 A 06 | 0.9 80| 501|057 | 4 0200 6004 A 2.0 | 3.0 |[60.0| 110|195 | 4
0060 1004 A 06 | 09 |[10.0| 50 |0.57 | 4 0250 0804 A 25 | 3.7 80| 50 |245| 4
0060 1204 A 06 | 09 |120| 50 |0.57| 4 0250 1204 A 25 | 3.7 |[120| 50 |245| 4
GSN2 0060 1804 A 06 | 09 |[18.0| 50 |0.57 | 4 GSN2 0250 1604 A 25 | 37 |16.0| 60 |245| 4
0070 0204 A 0.7 | 10 20| 45067 | 4 0250 2004 A 25 | 3.7 |[20.0| 60 |245| 4
0070 0404 A 0.7 | 1.0 40| 45067 | 4 0250 2504 A 25 | 37 |25.0| 70 |245| 4
» 0070 0604 A 0.7 | 1.0 6.0| 45067 | 4 0250 3004 A 25 | 37 |30.0| 701|245 4
8 = 0070 0804 A 0.7 | 1.0 80| 50 |067| 4 0250 4004 A 25 | 3.7 |40.0| 90 |245| 4
§ -g GSN2 0070 1004 A 0.7 | 1.0 [{10.0| 50 |0.67| 4 GSN2 0250 5004 A 25 | 3.7 |[50.0| 100 |245| 4
(&) I.I=J 0080 0404 A 0.8 | 12 40| 45 |0.77| 4 0300 0806 A 3.0 | 45 80| 501|290 | 6
0080 0604 A 08 | 12 6.0| 45077 | 4 0300 1206 A 3.0 | 45 |120| 50 |290| 6
Square 00800804 A | 08 | 12 | 80| 50 |0.77| 4 03001606 | A | 3.0 | 45 |16.0| 60 [290| 6
0080 1004 A 0.8 12 | 10.0 50 |0.77| 4 0300 2006 A 3.0 | 45 |20.0 60 |290| 6
GSN200801204 | A | 08 | 12 |120| 50 |0.77| 4 GSN2 03002506 | A | 3.0 | 45 |250| 70 |290| 6
00801604 | A | 08 | 12 |16.0| 50 |0.77| 4 03003006 | A | 3.0 | 45 |30.0| 70 |290| 6
0080 2404 A 0.8 | 12 [24.0| 60 |0.77| 4 0300 4006 A 3.0 | 45 |40.0| 90 |290| 6
0090 0604 A 09 | 14 6.0 45087 | 4 0300 5006 A 3.0 | 45 |[50.0 100 |290| 6
0090 0804 A 09 | 14 80| 501|087 | 4 0400 1206 A 4.0 | 6.0 |[120| 50 |3.90| 6
: GSN2 0090 1004 A 09 | 14 |10.0| 50 |0.87| 4 GSN2 0400 1606 A 4.0 | 6.0 |[16.0| 60 |3.90| 6
Radius 0090 1504 A 09 | 14 |150| 60 |0.87| 4 0400 2006 A 4.0 | 6.0 |[20.0| 60 |3.90| 6
o 01000404 | A |10 | 15 | 40| 50 0.97| 4 04002506 A | 4.0 | 60 |250 70 |3.90| 6
0100 0604 A 1.0 | 15 6.0/ 50 |097| 4 0400 3006 A 4.0 | 6.0 [30.0| 70 |390| 6
DLC 0100 0804 A 1.0 15 80| 50097 | 4 0400 3506 A 4.0 | 6.0 |[350| 80 |390| 6
s | GSN2 01001004 | A | 10 | 15 [10.0| 50 [0.97 | 4 GSN2 0400 4006 | A | 4.0 | 6.0 |40.0| 90 [3.90| 6
Coat 0100 1204 A 1.0 15 |12.0| 50 |0.97| 4 0400 4506 A 4.0 | 6.0 |[450| 90 |390| 6
Long 0100 1604 A 10 | 15 |16.0| 60 | 0.97| 4 0400 5006 A 4.0 | 6.0 |[50.0| 100 |3.90| 6
Beck 01002004 | A | 1.0 | 15 |20.0| 60 |0.97| 4 04006006 | A | 40 | 6.0 |60.0| 110 |3.90| &
Uncoated 0100 2504 A 1.0 | 15 [25.0| 70 |0.97| 4 0500 1606 A 50| 75 |16.0| 60 |490| 6
cen | GSN2 0100 3004 A 10 | 15 [30.0| 70 |097| 4 GSN205002506 | A | 50| 75 |25.0| 70 |490| 6
PCD 0120 0604 A 12 | 18 | 60| 50 | 1.15| 4 05003506 | A | 50 | 75 |35.0| 80 |490| 6
0120 0804 A 1.2 1.8 8.0| 50 | 115 4 0500 5006 A 5.0 | 75 |[50.0| 110 |490| 6
0120 1004 A 1.2 18 |10.0| 50 | 1.15 4 0500 6006 A 5.0 | 75 [60.0| 120 |[490| 6
0120 1204 A 1.2 18 |12.0| 50 | 1.15 4 0600 2006 A 6.0 | 9.0 [200| 80 |590| 6
GSN2 0120 1604 A 1.2 18 |16.0| 60 | 1.15 4 GSN2 0600 3006 A 6.0 | 9.0 [30.0| 90 |590| 6
0120 2004 A 1.2 18 |20.0| 60 | 1.15 4 0600 4006 A 6.0 | 9.0 {40.0| 100 |590| 6
0150 0604 A 15 | 2.3 6.0 50 | 1.45| 4 0600 5006 A 6.0 | 9.0 |50.0| 110 |5.90| 6
0150 0804 A 15 | 23 | 80| 50 |145| 4 06006006 | A | 6.0 | 9.0 |60.0| 120 |5.90| 6
01501004 | A | 1.5 | 23 |10.0| 50 | 145 | 4 Grade: ACZ20W
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Dimensions (mm) Dimensions (mm)
Cat. No. Stock Cat. No. Stock
oD.| ¢ A L |@D;|eDs oD.| ¢ b L |@D;|oDs
GSN4 01000404 | A | 10| 15| 40| 50 [097| 4 GSN4 06002006 | A | 6.0| 9.0/200| 80 |590| 6
01000604 | A | 10| 15| 60| 50 |097| 4 06003006 | A | 6.0 9.0|300| 90|59 | 6
01000804 | A | 10| 15| 80| 50 |0.97| 4 06004006 | A | 6.0 9.0|40.0| 100 |590| 6
01001004 | A | 1.0| 15[100| 50 |0.97| 4 06005006 | A | 6.0 9.0|500| 110 |590| 6
01001204 | A | 10| 15|120| 50 |0.97| 4 08003008 | A | 8.0|12.0|30.0| 100 | 780 | 8
GSN4 01001604 | A | 10| 15[16.0| 60 [0.97| 4 GSN4 08005008 | A | 80]12.0|50.0] 120 [ 780 | 8
01200604 | A | 12| 18| 60| 50 |1.15| 4 08006008 | A | 8.0 12.0|60.0| 130 | 780 | 8
01200804 | A | 12| 18| 80| 50 |115| 4 10004 0010| A |10.0 | 15.0 |40.0 | 110 [9.80| 10
01201004 | A | 12| 18|100| 50 | 115 | 4 10006 0010| A |10.0 | 15.0 |60.0 | 130 [9.80| 10
01201204 | A | 12| 18|120| 50 |115| 4 10008 0010 A |10.0 | 15.0 |80.0 | 150 | 9.80| 10
GSN4 0120 1604 A 12| 18|16.0| 60 |1.15| 4 Grade: ACZ20W
01500604 | A | 15| 23| 60| 50 |145| 4
0150 0804 A 15| 23| 8.0| 50| 145 4
0150 1004 A 15| 23|100| 50 | 145 | 4
01501204 | A | 15| 23|120| 50 |145| 4
GSN4 0150 1404 A 15| 23140 60 |145| 4
01501604 | A | 15| 23|16.0| 60 |145| 4
01501804 | A | 15| 23|180| 60 |145| 4
0150 2004 A 15| 2.3/20.0| 60 | 145 4
0200 0604 A 20| 3.0| 6.0| 50 | 195 4
GSN4 0200 0804 A 20| 3.0| 80| 50| 195 4
0200 1004 A 20| 3.0/10.0| 50 | 1.95 4
02001204 | A | 2.0| 30|120| 50 |195| 4
0200 1404 A 20| 3.0/140| 60 | 1.95 4
0200 1604 A 20| 3.0/16.0| 60 | 1.95 4
GSN4 02001804 | A | 20| 30180 60 [195] 4
02002004 | A | 2.0| 3.0|200| 60 |195| 4
02002504 | A | 20| 3.0|250| 70 |195| 4 To
02003004 | A | 20| 3.0(300| 70 [195| 4 5-8
02500804 | A | 25| 37| 80| 50 |245| 4 =3
GSN4 02501204 | A | 25| 37[120] 50 |245| 4 o
02501604 | A | 25| 37|16.0| 60 |245| 4 Square
02502004 | A | 25| 37|200| 60 |245| 4
02502504 | A | 25| 37(250| 70 |245| 4
03000806 | A | 3.0 45| 80| 50 |290| 6
GSN4 0300 1206 A 30| 45|120| 50 [290| 6
03001606 | A | 3.0 45|160| 60 |290| 6
03002006 | A | 3.0 45|200| 60 |290| 6
03002506 | A | 3.0| 45[250| 70 |290| 6
03003006 | A | 3.0| 45|300| 70 |290| 6 Radius
GSN4 04001206 | A | 40| 6.0|12.0| 50 [3.90| 6
04001606 | A | 40| 6.0|160| 60 |3.90| 6 Ballnose
04002006 | A | 40| 6.0|200| 60 |3.90| 6 _
04002506 | A | 40| 6.0|250| 70 |3.90| 6
04003006 | A | 4.0| 6.0|300| 70 |3.90| 6 SUMIDIA
GSN4 04003506 | A | 40| 60350 80 [390| 6 Long
04004006 | A | 40| 6.0[400| 90 |3.90| 6 Neck
04004506 | A | 4.0| 6.0|450| 90 |390| 6 S—
04005006 | A | 4.0| 6.0|50.0| 100 |3.90| 6
05001606 | A | 50| 75|16.0| 60 |490| 6 e
GSN4 05002506 | A | 50| 75]250] 70 [490| 6
05003506 | A | 5.0| 75|350| 80 |490| 6
05005006 | A | 5.0| 75|50.0| 110 |490| 6
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GS MILL Long Neck Ballnose GSBN2
Recommended Cutting Conditions

R£0.005 b L
B GS MILL Long Neck Ballnose GSBN2 ‘
W Carbon Steel, Alloy Steel Stainless Steel, Die Steel Pre-hardened Steel Hardened Steel
Cond. (150 to 250HB) (25 to 35HRC) (35 to 45HRC) (45 to 55HRC)

R | D. | £ |SoindeSpeed| FeedRate | Depth of Cut (mm) |SpindeSpeed| Feed Rate | Depth of Cut (mm)  [Spinde Speed| Feed Rate | Depth of Cut (mm)  {SpideSpeed | Feed Rate | Depth of Cut (mm)

(mm)|(mm)|(mm)| (min-7) | (mm/min) a, a, [3,(Groove)| (min~") |(mm/min)| &, a, |a,(Groove)| (min=") |(mm/min)| &, a, |a,(Groove)| (min=1) |(mm/min)| &, a, |a,(Groove)

0.1 | 0.2 | 0.5]|50,000{ 410 |0.005 | 0.005 | 0.02 |50,000{ 370 |0.005 | 0.005 | 0.018 |50,000| 320 |0.005 | 0.005 | 0.015 |50,000| 290 |0.005 | 0.005 | 0.013
0.1 | 0.2 | 1.0[50,000f 410 |0.005 | 0.005 | 0.014 50,000 370 |0.005 | 0.005 | 0.013 [50,000| 320 |0.005 | 0.005 | 0.01 |50,000| 290 |0.005 | 0.005 | 0.01
0.1 | 0.2 | 2.0[50,000| 280 | 0.005 | 0.005 | 0.006 [50,000| 250 |0.005 | 0.005 | 0.005 [50,000| 220 |0.005 | 0.005 | 0.004 |50,000| 200 |0.005 | 0.005 | 0.004

0.15| 0.3 | 1.0(50,000| 600 | 0.005 | 0.005 | 0.02 50,000 540 |0.005 | 0.005 | 0.02 |[50,000| 360 |0.005 | 0.005 | 0.02 |50,000| 310 |0.005 | 0.005 | 0.014
0.15] 0.3 | 2.0(50,000| 600 | 0.005 | 0.005 | 0.01 50,000/ 540 |0.005 | 0.005 | 0.01 |[50,000| 360 |0.005 | 0.005 | 0.01 |50,000| 310 |0.005 | 0.005 | 0.008
0.15| 0.3 | 3.0[50,000| 450 | 0.005 | 0.005 | 0.01 50,000/ 380 |0.005 | 0.005 | 0.007 [50,000| 330 |0.005 | 0.005 | 0.006 |50,000| 280 |0.005 | 0.005 | 0.005

0.2 | 0.4 | 1.0[50,000f 900 |0.02 | 0.05 |0.04 [50,000f 810 |0.02 |0.05 |0.04 |[50,000( 720 |0.02 |0.05 |0.03 |50,000| 500 |0.02 |0.05 |O0.03
02 | 0.4 | 1.5(50,000f 900 |0.02 | 0.03 |0.03 [50,000f 810 |0.02 |0.03 |0.03 |[50,000( 720 |0.02 |0.08 |0.02 |50,000| 500 |[0.02 |0.03 |O0.02
0.2 | 0.4 | 2.0(50,000 800 |0.01 0.02 | 0.03 |[50,000f 810 |0.01 0.02 | 0.025 [50,000| 640 |0.01 0.02 | 0.02 |[50,000f 500 |0.01 0.02 | 0.02
0.2 | 0.4 | 25(50,000f 800 |0.005 | 0.01 | 0.016 [50,000/ 740 |0.005 | 0.01 | 0.014 [50,000| 640 |0.005 | 0.01 | 0.01 |50,000| 500 |0.005 |0.01 |0.01
0.2 | 0.4 | 3.0(50,000/ 800 |0.005 | 0.01 |0.016 50,000 740 |0.005 | 0.01 | 0.014 [50,000| 640 |0.005 | 0.01 0.01 [50,000| 500 |0.005 | 0.01 | 0.01
0.2 | 0.4 | 4.0]50,000| 800 |0.005 | 0.005 | 0.01 [50,000| 740 |0.005 | 0.005 | 0.01 |50,000| 640 |0.005 | 0.005 | 0.008 [50,000| 500 |0.005 | 0.005 | 0.008
0.2 | 0.4 | 50]48,000| 480 |0.005 | 0.005 | 0.01 [46,000| 420 |0.005 | 0.005 | 0.01 |44,000| 350 |0.005 | 0.005 | 0.008 [42,000| 290 |0.005 | 0.005 | 0.008

0.25| 0.5 | 2.0|50,000| 1,100 [0.02 | 0.03 | 0.04 |[50,000| 990 [0.02 | 0.03 |0.03 [45000f 770 |0.02 |0.03 |0.083 |[32,000f 500 |0.02 |0.03 |O0.02
0.25| 0.5 | 4.0/50,000| 1,100 | 0.01 0.01 | 0.02 |50,000{ 990 |0.01 0.01 | 0.02 |40,000| 700 |0.01 0.01 0.016 29,000 450 |0.01 0.01 | 0.01
0.25| 0.5 | 5.0(50,000| 1,100 | 0.005 | 0.01 | 0.015 [40,000| 790 |0.005 | 0.01 | 0.014 [40,000| 700 |0.005 | 0.01 | 0.01 |29,000| 450 |0.005 | 0.01 | 0.01
0.25| 0.5 | 6.0(50,000| 1,100 | 0.005 | 0.005 | 0.013 40,000 790 | 0.005 | 0.005 | 0.012 [31,000| 540 |0.005 | 0.005 | 0.009 |29,000| 450 |0.005 | 0.005 | 0.008
0.25| 0.5 | 8.0(38,000| 480 |0.005 | 0.005 | 0.01 34,000/ 390 |0.005 | 0.005 | 0.01 |31,000| 310 |0.005 | 0.005 | 0.008 |29,000| 270 |0.005 | 0.005 | 0.007

0.3 | 0.6 | 2.0(50,000| 1,300 | 0.03 | 0.05 | 0.04 [48,000| 1,410 |0.03 | 0.05 | 0.04 |[37,000( 780 |0.03 |0.05 | 0.035|27,000| 520 |0.03 |0.05 | 0.03
0.3 | 0.6 | 3.0(50,000| 1,300 | 0.02 | 0.03 | 0.04 [46,000| 1,060 |0.02 | 0.03 |0.04 |35000( 740 |0.02 |0.03 |0.083 |25000| 480 [0.02 |0.08 |0.03
0.3 | 0.6 | 4.0(50,000 1,300 | 0.01 0.02 | 0.02 |43,000| 990 |0.01 0.02 | 0.02 |33,000{ 700 |0.01 0.02 | 0.02 |[24,000f 460 |0.01 0.02 | 0.016
0.3 | 0.6 | 5.0(42,000| 1,090 |0.01 0.02 | 0.02 |[38,000 880 |0.01 0.02 | 0.016 [30,000| 630 |0.01 0.02 | 0.015 [24,000| 440 |0.01 0.02 | 0.01
0.3 | 0.6 | 6.0[42,000 1,090 |0.01 0.01 | 0.02 |[33,000f 760 |0.01 0.01 | 0.016 |26,000| 550 |0.01 0.01 | 0.012 |24,000| 440 |0.01 0.01 | 0.01
0.3 | 0.6 | 8.0[42,0001 840 |0.005 | 0.005 | 0.02 [33,000f 600 |0.005 | 0.005 | 0.016 [26,000| 420 |0.005 | 0.005 | 0.01 |24,000| 330 |0.005 | 0.005 | 0.01
0.3 | 0.6 |10.0 (32,000 640 | 0.005 | 0.005 | 0.01 30,000/ 550 |0.005 | 0.005 | 0.01 |[26,000| 420 |0.005 | 0.005 | 0.01 |24,000| 330 |0.005 | 0.005 | 0.007

04 | 0.8 | 2.0]48,000| 1,750 | 0.1 0.1 0.08 (36,000 1,180 |0.1 0.1 0.07 ]28,800| 840 |0.1 0.1 0.06 ]20,000| 500 |O.1 0.1 0.05
04 | 0.8 | 4.0]48,000| 1,750 [0.05 | 0.1 0.06 (36,000 1,180 [0.05 | 0.1 0.05 ]28,800| 840 |0.05 |01 0.04 ]20,000| 500 [0.05 |01 0.04
04 | 0.8 | 5.0]40,000| 1,460 [0.05 |O.1 0.03 ([30,000f 980 [0.05 | 0.1 0.03 ]24,000f 700 |0.05 |01 0.03 |18,000| 420 |0.05 |01 0.02
04 | 0.8 | 6.0]40,000| 1,460 [0.03 |0.05 |0.03 |[30,000] 980 [0.03 |0.05 |0.03 |24000f 700 |0.03 |0.05 |0.024 (18,000 420 |0.08 |0.05 |0.02
04 | 0.8 | 7.0]32,000| 1,120 |0.01 0.02 |0.02 |[24,000 780 |0.01 0.02 | 0.02 |20,000| 560 |0.01 0.02 | 0.02 |18,000| 420 |0.01 0.02 | 0.016
04 | 0.8 | 8032000/ 1,120 [0.005 | 0.01 |0.02 [24,000f 780 |0.005 | 0.01 |0.02 |20,000| 560 |0.005 |0.01 |0.016 (18,000 420 |0.005 | 0.01 |0.016

'52 0.4 | 0.8 [10.0 |24,000| 840 |0.005 | 0.005 | 0.02 ]21,000| 680 |0.005 | 0.005 | 0.02 [18,000| 500 |0.005 | 0.005 | 0.016 |16,000| 380 | 0.005 | 0.005 | 0.016
EE 0.5 | 1.0 | 3.0(38,000| 1,710 | 0.2 0.3 0.1 29,000| 1,160 | 0.2 0.3 0.09 [22,800| 770 |0.2 0.3 0.08 (16,000 480 |0.2 0.3 0.07
g'u 05 | 1.0 | 4.0]38,000( 1,710 | 0.2 0.3 0.07 |29,000| 1,160 | 0.2 0.3 0.06 |[22,800| 770 |0.2 0.3 0.06 |[16,000( 480 |0.2 0.3 0.05
OLE 05 | 1.0 | 5.0|38,000| 1,710 | 0.1 0.3 0.07 129,000| 1,160 | 0.1 0.3 0.06 |[22,800| 770 |0.1 0.3 0.056 [16,000| 480 |O0.1 0.3 0.04

05 | 1.0 | 6.0]32,000| 1,440 | 0.1 0.3 0.04 |[24,000f 960 |0.1 0.3 0.04 [19,200| 650 |O.1 0.3 0.03 |[14,500| 435 |O0.1 0.3 0.03
Square | 0.5 | 1.0 | 7.0]32,000| 1,440 | 0.1 0.2 0.04 |[24,000 960 |0.1 0.2 0.04 [19,200| 650 |O0.1 0.2 0.03 |[14,500| 435 |0.1 0.2 0.03

0.5 | 1.0 | 8.0|32,000| 1,440 | 0.05 0.1 0.04 |[24,000f 960 |0.05 0.1 0.04 |[19,200| 650 |0.05 0.1 0.03 |[14,500| 435 |0.05 0.1 0.03
0.5 | 1.0 | 9.0]26,000| 1,170 | 0.03 0.05 |0.03 |20,000| 800 |0.03 0.05 | 0.03 [15600| 530 |0.03 0.06 | 0.02 |[14,500| 435 |0.03 0.05 | 0.02
0.5 | 1.0 |10.0]26,000( 1,170 | 0.01 0.01 0.03 (20,000 800 |0.01 0.01 0.08 |15,600( 530 |0.01 0.01 0.02 (13,000 390 |0.01 0.01 0.02
0.5 | 1.0 |12.0 126,000 1,170 | 0.01 0.01 0.03 (20,000 800 |0.01 0.01 0.08 ]15,600| 530 |0.01 0.01 0.02 (13,000 390 |0.01 0.01 0.02
0.5 | 1.0 |14.0|20,000( 900 |0.005 | 0.01 0.03 (16,000 640 |0.005 | 0.01 0.08 |12,000( 410 |0.005 | 0.01 0.02 (13,000 390 |0.005 | 0.01 0.02
0.5 | 1.0 [16.0/20,000| 900 |0.005 | 0.01 0.02 |[16,000( 640 |0.005 | 0.01 0.02 12,000 410 |0.005 | 0.01 0.016 |13,000| 390 |0.005 | 0.01 0.01
0.5 | 1.0 [18.0/20,000| 900 |0.005 | 0.005 | 0.015 )16,000| 640 |0.005 | 0.005 | 0.01 [12,000| 410 |0.005 | 0.005 | 0.012 |13,000| 390 |0.005 | 0.005 | 0.01
Radius |05 | 1.0 |120.0|20,000| 900 | 0.005 | 0.005 | 0.015 |16,000| 640 |0.005 | 0.005 | 0.01 ]12,000| 410 |0.005 | 0.005 | 0.012 |13,000| 390 |0.005 | 0.005 | 0.01

0.6 | 1.2 | 6.0]32,000| 1,600 |0.1 0.2 0.08 |24,000| 1,120 | 0.1 0.2 0.08 |19,200| 720 |0.1 0.2 0.07 |12,800| 480 |0.1 0.2 0.05
Ballnose | 0.6 | 1.2 | 8.0 (26,000| 1,300 | 0.1 0.2 0.05 |19,500| 910 |0.1 0.2 0.04 |15,600| 590 |0.1 0.2 0.04 |10,400| 390 |0.1 0.2 0.03
0.6 | 1.2 |10.0 22,000 1,100 |0.05 0.1 0.04 |16,500| 770 |0.05 0.1 0.08 |13,200| 500 |0.05 0.1 0.03 8,800| 330 |0.05 0.1 0.02
DLC 0.6 | 1.2 |12.0 /22,000 1,100 | 0.03 0.05 |0.04 (16,500 770 |0.03 0.05 |0.03 ]13,200( 500 |0.03 0.05 |0.03 8,800 330 |0.03 0.05 | 0.02

sumpliA [ 0.75| 1.5 | 8.0(22,000| 1,500 | 0.1 0.2 0.06 |16,500| 1,050 | 0.1 0.2 0.05 (13,200| 680 |O0.1 0.2 0.05 8,800| 450 |0.1 0.2 0.04
Coat| |75 1.5 |10.0|22,000| 1,500 | 0.1 0.2 0.06 |[16,500| 1,050 | 0.1 0.2 0.05 (13,200| 680 |O0.1 0.2 0.05 8,800| 450 |0.1 0.2 0.04
kl?e?:lg( 0.75| 1.5 |12.0 (22,000 1,500 | 0.1 0.1 0.06 |[16,500| 1,050 | 0.1 0.1 0.05 (13,200| 680 |O0.1 0.1 0.05 8,800| 450 |0.1 0.1 0.04
0.75| 1.5 |14.0(17,000| 1,160 | 0.05 | 0.1 0.05 [12,750| 810 |0.05 | 0.1 0.04 (10,200| 520 |0.05 |01 0.04 6,800| 350 |0.05 | 0.1 0.03

Uncoated | 0.75| 1.5 [16.0 [17,000| 1,160 | 0.03 | 0.05 | 0.05 [12,750| 810 [0.03 | 0.05 | 0.04 |10,200| 520 |0.03 |0.05 | 0.04 6,800| 350 |0.08 |0.05 |O0.03
ceN [075] 1.5 |18.0(17,000| 1,160 | 0.02 | 0.03 |0.05 (12,750| 810 |0.02 |0.03 |0.04 |10,200| 520 |0.02 |0.03 | 0.04 6,800| 350 |0.02 |0.03 |0.03
PCD |0.75| 1.5 |20.0|12,800| 870 | 0.01 0.02 | 0.05 9,600| 610 |0.01 0.02 | 0.04 7,680| 390 |0.01 0.02 | 0.04 5,120| 260 |0.01 0.02 |0.03

0.8 | 1.6 | 8.0(24,000| 1,800 | 0.1 0.3 0.11 (18,000 1,260 |0.1 0.3 0.1 14,400 810 |01 0.3 0.09 9,600| 540 |0.1 0.3 0.07
0.8 | 1.6 [12.0 (20,000 1,500 | 0.05 | 0.1 0.06 (15,000| 1,050 [0.05 | 0.1 0.06 |12,000f 680 |0.05 |O.1 0.05 8,000 450 |0.05 |O0.1 0.04
0.8 | 1.6 |16.0[16,000| 1,200 | 0.03 | 0.05 |0.05 |[12,000f 840 |0.03 | 0.05 |0.04 9,600| 540 |0.03 |0.05 |0.04 6,400| 360 |0.03 |0.05 |0.03
0.8 | 1.6 |20.0|12,000| 900 [0.02 |0.03 | 0.05 9,000| 630 |0.02 |0.03 |0.04 7,200| 410 |0.02 |0.03 | 0.04 4,800 270 |0.02 |0.03 |0.03

1.0 | 20 | 4.0(19,000| 1,710 | 0.3 0.5 0.2 14,250 | 1,200 | 0.3 0.5 0.18 11,400 770 |0.3 0.5 0.16 7,600| 510 |0.3 0.5 0.13
1.0 | 20 | 6.0[19,000| 1,710 | 0.2 0.5 0.2 14,250 | 1,200 | 0.2 0.5 0.18 11,400 770 |0.2 0.5 0.16 7,600| 510 |0.2 0.5 0.13
1.0 |20 | 8.0(19,000| 1,710 | 0.1 0.3 0.14 (14,250 1,200 |0.1 0.3 0.13 11,400 770 |01 0.3 0.11 7,600| 510 |0.1 0.3 0.09
1.0 | 2.0 |12.0|16,000| 1,440 | 0.1 0.2 0.08 |12,000| 1,010 | 0.1 0.2 0.07 9,600| 650 |0.1 0.2 0.06 6,400 430 |0.1 0.2 0.05
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GS MILL Long Neck Ballnose GSBN2
Recommended Cutting Conditions
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B GS MILL Long Neck Ballnose GSBN2

W Carbon Steel, Alloy Steel Stainless Steel, Die Steel Pre-hardened Steel Hardened Steel

Cond. (150 to 250HB) (25 to 35HRC) (35 to 45HRC) (45 to 55HRC)

R | D. | f- |SoindeSpeed| FeedRate | Depth of Cut (mm) |SpindeSpeed| Feed Rate | Depth of Cut (mm) |SpindeSpeed| Feed Rate | Depth of Cut (mm)  {SpideSpeed| Feed Rate | Depth of Cut (mm)
(mm){(mm)|(mm) (min=7) | (mm/min) a, a, ap(Groove) (min=") |(mm/min) a, a, [a,(Groove)| (min=1) |(mm/min) a, a, av(Groove) (min=7) | (mm/min) a, a, ap(Groove)
10|20 | 14 [16,000| 1,440 | O.1 0.2 0.08 |12,000| 1,010 | 0.1 0.2 0.07 | 9,600 | 650 0.1 0.2 0.06 | 6,400 | 430 0.1 0.2 0.05
1.0 | 2.0 | 16 |16,000| 1,440 | 0.1 0.1 0.08 [12,000| 1,010 | 0.1 0.1 0.07 | 9,600 | 650 | 0.1 0.1 0.06 | 6,400 | 430 | 0.1 0.1 0.05
1.0 | 2.0 | 18 |12,800| 1,150 | 0.1 0.1 006 | 9,600| 810 | 0.1 0.1 0.05 | 7,680 | 520 | 0.1 0.1 0.05 | 5,120 | 350 | O.1 0.1 0.04
1.0 | 2.0 | 20 |12,800| 1,150 | 0.05 | 0.1 006 | 9,600| 810 | 005 | 0.1 005 | 7,680 | 520 | 0.05 | 0.1 0.05 | 5,120 | 350 | 0.05 | 0.1 0.04
1.0 | 2.0 | 22 |12,800| 1,150 | 0.03 | 0.05 | 0.06 | 9,600| 810 | 0.03 | 0.05 | 0.05 | 7,680 | 520 | 0.03 | 0.05 | 0.05 | 5120 | 350 | 0.03 | 0.05 | 0.04
1.0 | 20 | 25 |10,000| 900 | 0.02 | 0.03 | 0.06 | 7,500| 630 | 0.02 | 0.03 | 0.05 | 6,000 | 410 0.02 | 0.03 | 0.05 | 4,000 | 270 0.02 | 0.03 | 0.04
10|20 | 30 (10,000| 900 | 0.01 0.02 | 0.04 | 7,500| 630 | 0.01 0.02 | 0.04 | 6,000 | 410 0.01 0.02 | 0.03 | 4,000 | 270 0.01 0.02 | 0.03
15| 3.0 | 8 |12,800| 2,180 | 0.3 05 0.3 9,600 1,530 | 0.3 05 027 (7,680 | 980 | 0.3 0.5 024 | 5120 | 650 | 0.3 0.5 0.2
15| 3.0 | 10 |[12,800| 2,180 | 0.2 0.5 0.21 9,600| 1,530 | 0.2 05 0.19 | 7,680 | 980 0.2 0.5 0.17 | 5,120 | 650 0.2 0.5 0.14
15| 3.0 | 16 (10,600 1,800 | 0.1 0.3 0.12 | 7,950 1,260 | 0.1 0.3 0.11 | 6,360 | 810 0.1 0.3 0.1 4,240 | 540 0.1 0.3 0.08
15| 3.0 | 20 (10,600 1,800 | 0.1 0.2 0.12 | 7,950 1,260 | 0.1 0.2 0.11 | 6,360 | 810 0.1 0.2 0.1 4,240 | 540 0.1 0.2 0.08
15|30 | 25 | 8500| 1,450 | 0.05 | 0.1 0.09 | 6,375| 1,020 | 0.05 | 0.1 0.08 | 5,100 | 650 0.05 | 0.1 0.07 | 3,400 | 440 0.05 | 0.1 0.06
15|30 | 30 | 8500| 1,450 | 0.08 | 0.05 | 0.09 | 6375|1020 | 0.03 | 0.05 | 0.08 | 5100 | 650 0.03 | 0.05 | 0.07 | 3,400 | 440 0.08 | 0.05 | 0.06
15130 | 35| 8500 1,450 | 0.02 | 0.08 | 0.09 | 6375| 1,020 | 0.02 | 0.03 | 0.08 | 5100 | 650 0.02 | 0.08 | 0.07 | 3,400 | 440 0.02 | 0.03 | 0.06
2.0 | 40 | 10 |10,000| 2,200 | 0.3 0.5 04 7,500| 1,540 | 0.3 05 0.36 | 6,000 | 990 | 0.3 05 0.32 | 4,000| 660 | 0.3 0.5 0.26
20| 40| 16 |10,000( 2,200 | 0.2 0.5 028 | 7,500| 1,540 | 0.2 0.5 0.25 | 6,000 | 990 0.2 0.5 0.22 | 4,000 | 660 0.2 0.5 0.18
2.0 | 4.0 | 20 |10,000| 2,200 | 0.1 0.3 028 | 7,500| 1,540 | 0.1 0.3 0.25 | 6,000 | 990 0.1 0.3 0.22 | 4,000 | 660 0.1 0.3 0.18
20| 40| 25 | 8000| 1,760 | 0.1 0.3 0.16 | 6,000| 1,230 | 0.1 0.3 0.14 | 4,800 | 790 0.1 0.3 0.13 | 3,200 | 530 0.1 0.3 0.1
2.0 | 4.0 | 30 | 8000| 1,760 | 0.1 0.2 0.16 | 6,000| 1,230 | 0.1 0.2 0.14 | 4,800 | 790 0.1 0.2 0.13 | 3,200 | 530 0.1 0.2 0.1
2.0 |40 | 35| 6400| 1,410 | 0.1 0.2 0.12 | 4800 990 | 0.1 0.2 0.11 | 3,840 | 630 0.1 0.2 0.1 2,560 | 420 0.1 0.2 0.08
2.0 | 40| 40 | 6,400| 1,410 | 0.05 | 0.1 0.12 | 4,800 990 | 0.05 | O.1 0.11 | 3,840 | 630 0.05 | 0.1 0.1 2,560 | 420 0.05 | 0.1 0.08
20| 40 | 45| 6,400| 1,410 | 0.03 | 0.05 | 0.12 | 4800 990 | 0.08 | 0.05 | 0.11 | 3,840 | 630 0.03 | 0.05 | 0.1 2,560 | 420 0.03 | 0.05 | 0.08
20| 4.0 | 50 | 4,800| 1,060 | 0.02 | 0.03 | 0.12 | 3,600 740 | 0.02 | 0.03 | 0.11 [ 2,880 | 480 0.02 | 0.03 | 01 1,920 | 320 0.02 | 0.08 | 0.08
25|50 | 20 | 7,700( 1,930 | 0.2 0.3 0.35 | 5,775| 1,350 | 0.2 0.3 0.32 | 4620 | 870 0.2 0.3 0.28 | 3,080 | 580 0.2 0.3 0.23
25|50 | 25 | 7,700/ 1,930 | 0.2 0.3 0.35 | 5775|1350 | 0.2 0.3 0.32 | 4620 | 870 0.2 0.3 0.28 | 3,080 | 580 0.2 0.3 0.23
25|50 | 30 | 6,400| 1,600 | 0.1 0.3 0.2 4,800( 1,120 | 0.1 0.3 0.18 | 3,840 | 720 0.1 0.3 0.16 | 2,560 | 480 0.1 0.3 0.13
25|50 | 35 | 6,400 1,600 | 0.1 0.3 0.2 4,800 1,120 | 0.1 0.3 0.18 | 3,840 | 720 0.1 0.3 0.16 | 2,560 | 480 0.1 0.3 0.13
3.0 | 6.0 | 30 | 6,400| 1,860 | 0.3 0.5 0.42 | 4800| 1,300 | 0.3 0.5 0.38 | 3,840 | 840 0.3 0.5 0.34 | 2,560 | 560 0.3 0.5 0.27
3.0 | 6.0 | 50 | 4200| 1,220 | 0.2 0.3 0.18 | 3,150 850 | 0.2 0.3 0.16 | 2,520 | 550 0.2 0.3 0.14 | 1,680 | 370 0.2 0.3 0.12

1. For radius processing, reduce the feed to 1/2 of the recommendation. Groove Milling Side Milling

2. Insoluble cutting oil is recommended.
3. Use the shortest neck length possible in accordance with the depth of the grooves.

4. Because of high spindle speeds, run-out of the endmill when mounted should be less than 10 pm.
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GS MILL Long Neck 2 Flutes GSN2
Recommended Cutting Conditions

1
gk
L ,
B GS MILL Long Neck 2 Flutes GSN2
Work Material . .
. Carbon Steel, Alloy Steel Stainless Steel, Die Steel Pre-hardened Steel Hardened Steel
Cond. (150 to 250HB) (25 to 35HRC) (35 to 45HRC) (45 to 55HRC)
D, 0, |SpindeSpesd| Feed Rate | Depth of Cut (mm) |SpindeSpeed| Feed Rate | Depth of Cut (mm)  |SpindeSpeed| FeedRate | Depth of Cut (mm) |SpndeSpeed| FeedRate | Depth of Cut (mm)
(mm) | (mm) | (min) |(mm/min) a, a, |a(Groove)| (min) |(mm/min)| & a, |a(Groove)| (min) |(mm/min)| &, a, |a(Groove)| (min) |(mm/min) &, a, |a(Groove)
0.2 0.5 |50,000 300 | 0.02 | 0.005 | 0.02 |50,000 270 | 0.02 | 0.005 | 0.02 ]50,000| 240 0.02 | 0.004 | 0.014 |50,000| 210 0.02 | 0.003 | 0.01
0.2 1.0 |50,000 300 | 0.02 | 0.005 | 0.014 |50,000| 270 | 0.02 | 0.005 | 0.013 |50,000| 240 0.02 | 0.004 | 0.01 |50,000| 210 0.02 | 0.003 | 0.007
0.2 1.5 [50,000/ 300 | 0.02 | 0.005 | 0.008 [50,000| 270 | 0.02 | 0.005 | 0.007 [50,000| 240 | 0.02 | 0.004 | 0.006 |50,000| 210 | 0.02 | 0.003 | 0.004
0.3 1.0 |50,000 500 | 0.08 | 0.005 | 0.021 |50,000 450 | 0.03 | 0.005 | 0.02 [50,000| 400 0.03 | 0.004 | 0.015 |42,000| 300 0.03 | 0.003 | 0.011
0.3 2.0 |50,000 500 | 0.03 | 0.005 | 0.012 | 50,000 450 | 0.03 | 0.005 | 0.011 |50,000| 400 0.03 | 0.004 | 0.008 |42,000| 300 0.03 | 0.003 | 0.006
0.3 3.0 |50,000 500 | 0.03 | 0.005 | 0.009 |50,000 450 | 0.03 | 0.005 | 0.008 [45,000| 400 0.03 | 0.004 | 0.006 |42,000| 300 0.03 | 0.003 | 0.005
0.3 6.0 |50,000| 500 | 0.08 | 0.005 | 0.006 |50,000 450 | 0.03 | 0.005 | 0.005 [42,000| 400 0.03 | 0.004 | 0.004 |42,000| 300 0.03 | 0.003 | 0.003
0.3 9.0 |50,000| 500 | 0.03 | 0.005 | 0.003 |50,000| 350 | 0.03 | 0.005 | 0.003 (40,000 300 | 0.03 | 0.004 | 0.002 (42,000 250 | 0.03 | 0.003 | 0.002
0.4 2.0 |50,000 750 | 0.04 | 0.01 0.028 |50,000 680 | 0.04 | 0.009 | 0.03 [50,000| 560 0.04 | 0.007 | 0.02 |34,000| 340 0.04 | 0.005 | 0.014
0.4 3.0 |50,000 750 | 0.04 | 0.01 0.016 |50,000| 680 | 0.04 | 0.009 | 0.014 |50,000| 560 0.04 | 0.007 | 0.011 |34,000| 340 0.04 | 0.005 | 0.008
0.4 4.0 |50,000 750 | 0.04 | 0.008 | 0.012 |50,000| 680 | 0.04 | 0.007 | 0.011 |35,000| 560 0.04 | 0.006 | 0.008 [34,000| 340 0.04 | 0.004 | 0.006
0.4 8.0 48,000 550 | 0.04 | 0.006 | 0.008 |38,000| 500 | 0.04 | 0.005 | 0.007 {32,000| 410 0.04 | 0.004 | 0.006 [34,000| 250 0.04 | 0.003 | 0.004
0.4 12.0 |[48,000| 450 | 0.04 | 0.005 | 0.004 |38,000| 410 | 0.04 | 0.005 | 0.004 [32,000| 340 | 0.04 | 0.004 | 0.003 [34,000| 200 | 0.04 | 0.003 | 0.002
0.5 2.0 |50,000 900 | 0.1 0.02 0.035 |43,000 770 | 0.05 | 0.02 0.03 |30,000| 450 0.05 | 0.014 | 0.02 [25,000| 320 0.05 | 0.01 0.018
0.5 4.0 50,000/ 900 | 0.1 |0.015|0.02 [43,000| 770 | 0.05 |0.014 | 0.02 (30,000 450 | 0.05 |0.011 | 0.014 [25,000| 320 | 0.05 | 0.008 | 0.01
0.5 6.0 |48,000| 860 | 0.1 0.012 | 0.015 [41,000{ 730 | 0.05 | 0.011 | 0.014 [29,000| 430 | 0.05 | 0.008 | 0.011 |24,000| 300 | 0.05 | 0.006 | 0.008
0.5 8.0 (38,000 680 | 0.1 |001 |001 [32000( 580 | 0.05 | 0.009 | 0.009 |23,000| 340 | 0.05 | 0.007 | 0.007 |19,000| 240 | 0.05 | 0.005 | 0.005
0.5 10.0 |38,000| 600 | 0.1 | 0.008 | 0.01 |32,000| 510 | 0.05 | 0.007 | 0.009 |23,000| 300 | 0.05 | 0.006 | 0.007 [19,000| 210 | 0.05 | 0.004 | 0.005
0.5 15.0 |38,000 500 | 0.1 0.006 | 0.005 |32,000 430 | 0.05 | 0.005 | 0.005 [23,000| 250 0.05 | 0.004 | 0.004 |19,000| 180 0.05 | 0.003 | 0.003
0.6 2.0 |50,000| 1,000 | 0.12 | 0.02 0.04 |43,000 850 | 0.06 | 0.02 0.04 |30,000| 500 0.06 | 0.014 | 0.08 |25,000| 350 0.06 | 0.01 0.021
0.6 4.0 |50,000{ 1,000 | 0.12 | 0.02 | 0.02 |43,000/ 850 | 0.06 | 0.02 | 0.02 [30,000f 500 | 0.06 |0.014 | 0.02 (25,000 350 | 0.06 | 0.01 |0.012
0.6 6.0 |42,000| 840 | 0.12 | 0.015 | 0.02 |36,000/ 710 | 0.06 | 0.014 | 0.016 (25,000 420 | 0.06 | 0.011 | 0.013 [21,000| 290 | 0.06 | 0.008 | 0.009
0.6 8.0 |32,000| 640 | 0.12 | 0.012 | 0.02 |27,000| 540 | 0.06 | 0.011 | 0.016 (19,000 320 | 0.06 | 0.008 | 0.013 [16,000| 220 | 0.06 | 0.006 | 0.009
0.6 10.0 [32,000| 640 | 0.12 | 0.012 | 0.012 [27,000| 540 | 0.06 | 0.011 | 0.011 [19,000| 320 0.06 | 0.008 | 0.008 |16,000| 220 0.06 | 0.006 | 0.006
0.6 12.0 |32,000 640 | 0.12 | 0.01 0.012 |27,000| 540 | 0.06 | 0.009 | 0.011 |19,000| 320 0.06 | 0.007 | 0.008 |16,000| 220 0.06 | 0.005 | 0.006
0.6 18.0 32,000 640 | 0.12 | 0.005 | 0.006 |27,000| 540 | 0.06 | 0.005 | 0.005 [19,000| 320 0.06 | 0.004 | 0.004 [16,000| 220 0.06 | 0.003 | 0.003
0.7 2.0 [45,000| 990 | 0.14 |[0.02 |0.07 38,000 840 | 0.07 [ 0.02 |0.06 [27,000/ 500 | 0.07 | 0.014 | 0.05 |23,000| 350 | 0.07 | 0.01 |0.035
0.7 4.0 |45,000 990 | 0.14 | 0.015 | 0.08 |38,000 840 | 0.07 | 0.014 | 0.08 [27,000| 500 0.07 | 0.011 | 0.02 [23,000| 350 0.07 | 0.008 | 0.014
0.7 6.0 |36,000 790 | 0.14 | 0.015 | 0.02 |31,000 670 | 0.07 | 0.014 | 0.02 ([22,000| 400 0.07 | 0.011 | 0.015 [18,000| 280 0.07 | 0.008 | 0.011
0.7 8.0 |36,000 790 | 0.14 | 0.01 0.02 |31,000 670 | 0.07 | 0.009 | 0.02 ([22,000| 400 0.07 | 0.007 | 0.015 [18,000| 280 0.07 | 0.005 | 0.011
0.7 10.0 |28,000 620 | 0.14 | 0.005 | 0.014 |24,000 530 | 0.07 | 0.005 | 0.013 [17,000| 310 0.07 | 0.004 | 0.01 [14,000| 220 0.07 | 0.003 | 0.007
-ag 0.8 4.0 40,000 1,000 | 0.24 |0.04 |0.06 |[34,000| 850 | 0.08 |0.04 |0.05 [24,000( 500 | 0.08 |0.03 |0.04 [20,000| 350 | 0.08 |0.02 |0.03
% E 0.8 6.0 |40,000( 1,000 | 0.24 | 0.03 0.03 |34,000 850 | 0.08 | 0.08 0.03 |24,000| 500 0.08 | 0.02 0.02 |20,000| 350 0.08 | 0.015 | 0.016
(<] -E 0.8 8.0 |32,000 800 | 0.24 | 0.02 0.02 |27,000 680 | 0.08 | 0.02 0.02 |19,000| 400 0.08 | 0.014 | 0.02 [16,000| 280 0.08 | 0.01 0.012
© w 0.8 10.0 |24,000 600 | 0.24 | 0.02 0.02 20,000 510 | 0.08 | 0.02 0.02 |14,000| 300 0.08 | 0.014 | 0.02 |12,000| 210 0.08 | 0.01 0.012
0.8 12.0 |24,000 600 | 0.24 | 0.015 | 0.016 |20,000| 510 | 0.08 | 0.014 | 0.014 | 14,000| 300 0.08 | 0.011 | 0.011 |12,000| 210 0.08 | 0.008 | 0.008
Square 0.8 16.0 24,000 600 | 0.24 | 0.01 0.016 120,000 510 | 0.08 | 0.009 | 0.014 [ 14,000 300 0.08 | 0.007 | 0.011 |12,000| 210 0.08 | 0.005 | 0.008
0.8 24.0 |24,000 600 | 0.24 | 0.008 | 0.008 | 20,000 510 | 0.08 | 0.007 | 0.007 [14,000| 300 0.08 | 0.006 | 0.006 |12,000| 210 0.08 | 0.004 | 0.004
0.9 6.0 |36,000| 1,190 | 0.27 | 0.05 0.04 |31,000( 1,010 | 0.09 | 0.05 0.03 [22,000| 600 0.09 | 0.04 0.03 |[18,000| 420 0.09 | 0.03 0.02
0.9 8.0 |30,000 990 | 0.27 | 0.03 0.03 |26,000 840 | 0.09 | 0.08 0.02 |18,000| 500 0.09 | 0.02 0.02 |15,000| 350 0.09 | 0.015 | 0.014
0.9 10.0 [30,000| 990 | 0.27 | 0.02 0.03 |26,000 840 | 0.09 | 0.02 0.02 |[18,000| 500 0.09 | 0.014 | 0.02 |15,000| 350 0.09 | 0.01 0.014
0.9 15.0 [22,000| 730 | 0.27 |0.01 |[0.02 |[19,000| 620 | 0.09 | 0.01 |0.016 [13,000f 370 | 0.09 | 0.007 | 0.013 [11,000| 260 | 0.09 | 0.005 | 0.009
1.0 4.0 |32,000| 1,280 | 0.5 0.08 0.07 |27,000 900 | 0.1 0.07 0.06 |22,000| 640 0.1 0.06 0.05 |[11,000| 300 0.1 0.04 0.04
1.0 6.0 |32,000| 1,280 | 0.5 0.06 0.04 |27,000f 900 | 0.1 0.05 0.04 |22,000| 640 0.1 0.04 0.08 |[11,000| 300 0.1 0.03 0.02
Radius 1.0 8.0 |32,000| 1,280 | 0.5 0.05 0.04 |27,000f 900 | 0.1 0.05 0.04 |22,000| 640 0.1 0.04 0.03 |[11,000| 300 0.1 0.03 0.02
1.0 10.0 [26,000| 1,040 | 0.5 0.04 0.08 |22,000 730 | 0.1 0.04 0.03 |[18,000| 520 0.1 0.03 0.02 9,000 | 250 0.1 0.02 0.015
Ballnose 1.0 12.0 [26,000| 1,040 | 0.5 0.03 0.08 |[22,000 730 | 0.1 0.03 0.03 [18,000| 520 0.1 0.02 0.02 9,000 | 250 0.1 0.015 | 0.015
DLC 1.0 16.0 19,000 760 | 0.5 0.03 0.02 |16,000 530 | O.1 0.03 0.02 |[13,000| 380 0.1 0.02 0.014 | 9,000| 250 0.1 0.015 | 0.01
1.0 20.0 |19,000 760 | 0.5 0.02 0.02 ]16,000 530 | O.1 0.02 0.02 |13,000| 380 0.1 0.014 | 0.014 | 9,000| 250 0.1 0.01 0.01
SUM(':[;:: 1.0 25.0 |19,000 760 | 0.5 0.015 | 0.01 |[16,000 530 | 0.1 0.014 | 0.009 [13,000| 380 0.1 0.011 | 0.007 | 9,000 | 250 0.1 0.008 | 0.005
Long 1.0 30.0 |19,000| 760 | 0.5 |001 |001 |16,000|/ 530 | 0.1 | 0.009 | 0.009 |13,000| 380 | 0.1 |0.007 | 0.007 | 9,000| 250 | 0.1 |0.005 | 0.005
Neck 1.2 6.0 |26,000( 1,170 | 0.6 0.12 0.08 |22,000 820 | 0.12 | 0.11 0.08 |18,000| 590 0.12 | 0.08 0.06 9,000| 290 0.12 | 0.06 0.04
1.2 8.0 [26,000| 1,170 | 06 | 0.06 | 0.05 [22,000{ 820 | 0.12 | 0.05 | 0.04 |18,000{ 590 | 0.12 | 0.04 | 0.03 | 9,000 290 | 0.12 | 0.03 | 0.02
Uncoated 1.2 10.0 |22,000| 990 | 0.6 |0.05 |0.05 |19,000/ 690 | 0.12 | 0.05 | 0.04 |[15000| 500 | 0.12 | 0.04 | 0.03 | 8000| 260 | 0.12 | 0.03 | 0.02
CBN 1.2 12.0 |22,000| 990 | 0.6 | 0.04 |0.04 |19,000|/ 690 | 0.12 | 0.04 | 0.03 [15000| 500 | 0.12 | 0.03 | 0.03 | 8000| 260 | 0.12 | 0.02 | 0.02
BED) 1.2 16.0 |16,000| 720 | 0.6 |0.02 |0.04 |14,000/ 500 | 0.12 | 0.02 | 0.03 |[11,000/ 360 | 0.12 | 0.014 | 0.03 | 8,000 260 | 0.12 | 0.01 | 0.02
1.2 20.0 |16,000 720 | 0.6 0.01 0.02 |14,000 500 | 0.12 | 0.01 0.02 |[11,000| 360 0.12 | 0.007 | 0.02 8,000| 260 0.12 | 0.005 | 0.012
1.5 6.0 [21,000| 1,130 | 0.75 | 0.12 0.11 | 18,000 790 | 0.15 | 0.11 0.09 [15,000| 570 0.15 | 0.08 0.07 7,000| 300 0.15 | 0.06 0.05
15 8.0 |21,000| 1,130 | 0.75 | 0.1 0.06 |18,000f 790 | 0.15 | 0.09 |0.05 [15000| 570 | 0.15 | 0.07 |0.04 | 7,000{ 300 | 0.15 | 0.05 | 0.03
15 10.0 [21,000| 1,130 | 0.75 | 0.08 |0.06 [18,000( 790 | 0.15 | 0.07 |0.05 [15000| 570 | 0.15 | 0.06 |0.04 | 7,000| 300 | 0.15 | 0.04 | 0.03
1.5 12.0 [21,000| 1,130 | 0.75 | 0.07 |0.06 [18,000| 790 | 0.15 | 0.06 |0.05 [15,000| 570 | 0.15 | 0.05 |0.04 | 7,000| 300 | 0.15 | 0.04 | 0.03
1.5 14.0 [17,000| 920 | 0.75 | 0.05 |0.05 |[14,000| 640 | 0.15 | 0.05 | 0.04 [12,000| 460 | 0.15 | 0.04 | 003 | 6,000/ 260 | 0.15 | 0.03 | 0.02
1.5 16.0 [17,000| 920 | 0.75 | 0.04 |0.05 |[14,000| 640 | 0.15 | 0.04 | 0.04 [12,000| 460 | 0.15 | 0.03 |0.03 | 6,000| 260 | 0.15 | 0.02 | 0.02
1.5 18.0 [17,000| 920 | 0.75 | 0.03 |0.05 |[14,000| 640 | 0.15 | 0.03 |0.04 [12,000| 460 | 0.15 | 0.02 |0.03 | 6,000/ 260 | 0.15 | 0.015 | 0.02
15 20.0 |12,800| 690 | 0.75 | 0.03 |0.05 |11,000| 480 | 0.15 | 003 |0.04 | 9,000 350 | 0.15 [0.02 |0.08 | 6,000 260 | 0.15 | 0.015 | 0.02
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Work Material . .
— Carbon Steel, Alloy Steel Stainless Steel, Die Steel Pre-hardened Steel Hardened Steel
Cond. (150 to 250HB) (25 to 35HRC) (85 to 45HRC) (45 to 55HRC)
D, 0> |SpindeSpeed| Feed Rate | Depth of Cut (mm) |SpindeSpeed| Feed Rate | Depth of Cut (mm) [SpindeSpeed| Feed Rate | Depth of Cut (mm)  [SpideSpeed| Feed Rate | Depth of Cut (mm)
(mm) | (mm) | (min) |(mm/min) a, a  |a(Groove) (min-) | (mm/min) a, a, |a(Groove) (min-) *|(mm/min) a, a, |a(Groove) (min-) | (mm/min) a, a, |a(Groove)
1.5 25 |12,800| 690 | 0.75 | 0.02 | 003 [11,000] 480 | 0.15 | 002 | 003 | 9,000| 350 | 0.15 | 0.014 | 0.02 |6,000| 260 | 0.15 | 0.01 | 0.015
1.5 30 |12,800| 690 | 0.75 | 0.02 | 0.03 [11,000/ 480 | 0.15 | 002 |0.03 | 9,000/ 350 | 0.15 | 0.014 | 0.02 [ 6,000 | 260 | 0.15 | 0.01 | 0.015
1.5 38 12,800/ 690 | 0.75 | 0.015 | 0.015 [11,000| 480 | 0.15 | 0.014 | 0.014 | 9,000| 350 | 0.15 | 0.011 | 0.011 [ 6,000 | 260 | 0.15 | 0.008 | 0.008
1.5 45 |12,800| 690 | 0.75 | 0.01 | 0.015 [11,000/ 480 | 0.15 | 0.009 | 0.014 | 9,000| 350 | 0.15 | 0.007 | 0.011 | 6,000 | 260 | 0.15 | 0.005 | 0.008
2.0 6 |16,000| 1,120 | 1 015 |02 [14000] 780| 02 |[o0.14 |0.18 |11,000( 560 | 0.2 |0.11 |0.14 [6000| 360 | 0.2 |008 |O.1
2.0 8 |16,000| 1,120 | 1 0.12 | 0.14 [14000| 780| 02 |o0.11 |0.13 |11,000| 560 | 0.2 |0.08 | 0.1 6,000 | 360 | 0.2 |006 |0.07
2.0 10 [16,000| 1,120 | 1 011 | 0.14 |14,000| 780 | 0.2 | 0.1 0.13 |11,000| 560 | 0.2 |0.08 |O0.1 6,000 | 360 | 0.2 |006 |0.07
2.0 12 [16,000| 1,120 | 1 0.1 0.08 |14,000| 780 | 0.2 |009 |0.07 [11,000| 560 | 0.2 | 007 |0.06 |6000| 360 | 0.2 |005 |0.04
2.0 14 [16,000| 1,120 | 1 0.08 | 008 |14,000| 780 | 02 |0.07 |007 [11,000/ 560 | 0.2 |0.06 |0.06 |6000| 360 | 0.2 |0.04 |0.04
2.0 16 [16,000| 1,120 | 1 0.08 | 008 |14,000| 780 | 02 |0.07 |007 [11,000/ 560 | 0.2 |0.05 |0.06 |6000| 360 | 0.2 |0.04 |0.04
2.0 18 [12,000| 840 | 1 0.07 |0.06 |10,000| 590 | 02 | 006 |005 | 8000| 420 | 0.2 |005 |0.04 |5000| 300 | 02 |0.04 |0.03
2.0 20 [12,000| 840 | 1 0.05 | 006 |10,000| 590 | 02 | 005 |005 | 8000| 420 | 0.2 |004 |0.04 |5000| 300 | 02 |0.03 |0.03
2.0 25 [10,000| 700 | 1 0.03 | 006 | 9000 490 | 02 |002 |005 | 7,000 350 | 0.2 |0.02 |0.04 |5000| 300 | 02 |001 |0.03
2.0 30 [10,000| 700 | 1 0.03 |0.04 | 9000| 490 | 02 |002 |004 | 70000 350 | 0.2 |0.02 |0.03 |5000| 300 | 02 |001 |0.02
2.0 35 [10,000| 700 | 1 0.02 | 004 | 9000| 490 | 02 |002 |004 | 7,000/ 350 | 0.2 |0.014 |0.03 |5000| 300 | 0.2 |001 |0.02
2.0 40 |[10,000| 700 | 1 0.02 |0.04 | 9000| 490 | 0.2 |002 |004 | 7000 350 | 0.2 |0014|003 |5000| 300 | 02 |0.01 |0.02
2.0 50 |10,000| 700 | 1 0.015| 0.02 | 9,000] 490 | 02 |0.014|002 | 7,000 350 | 0.2 |0.011| 0014|5000 | 300 | 0.2 |0.008 | 0.01
2.0 60 |10,000| 700 | 1 001 | 002 | 9000 49 | 02 |001 |002 | 7,000/ 350 | 0.2 | 0.007 | 0.014 | 5000 | 300 | 0.2 | 0.005 | 0.01
25 8 [13,000] 1,300 | 125 | 0.15 | 0.18 |11,000] 910 | 0.25 | 0.14 |0.16 | 9,000 650 | 0.25 | 0.11 |0.12 | 5000 | 400 | 0.25 | 0.08 | 0.09
25 10 [13,000| 1,300 | 1.25 | 0.12 | 0.18 |11,000| 910 | 0.25 | 0.11 |0.16 | 9,000/ 650 | 0.25 | 0.08 |0.12 |5000 | 400 | 0.25 | 0.06 | 0.09
25 12 [13,000| 1,300 | 1.25 | 0.1 0.18 |11,000| 910 | 0.25 | 0.09 |0.16 | 9,000/ 650 | 0.25 | 0.07 |0.12 |[5000| 400 | 0.25 |0.05 | 0.09
25 14 |13,000| 1,300 | 1.25 | 007 | 0.1 |11,000| 910 | 0.25 |0.06 |0.09 | 9,000/ 650 | 0.25 | 0.05 |0.07 |5000| 400 | 0.25 | 0.04 | 0.05
25 16 [13,000| 1,300 | 1.25 | 006 |01 11,000 910 | 0.25 | 0.05 | 009 | 9000 650 | 0.25 | 0.04 |007 |5000| 400 | 0.25 |0.03 | 0.05
25 18 [13,000| 1,300 | 1.25 | 005 |01 |11,000| 910 | 0.25 | 0.05 | 009 | 9000| 650 | 0.25 | 0.04 |007 |5000| 400 | 0.25 |0.03 | 0.05
25 20 [13,000| 1,300 | 1.25 | 0.04 | 0.1 [11,000 910| 025 | 004 |0.09 | 9,000| 650 | 0.25 | 0.03 |0.07 [5000 | 400 | 0.25 | 0.02 |0.05
25 25 [10,000| 1,000 | 1.25 | 0.03 | 008 | 9000 700| 0.25 | 003 |0.07 | 7,000| 500 | 0.25 |0.02 | 005 [4,000| 320 | 0.25 | 0.015 | 0.04
25 30 [10,000| 1,000 | 1.25 | 0.02 |0.08 | 9000 700| 0.25 |0.02 |0.07 | 7,000| 500 | 0.25 | 0.014 | 0.05 [4,000| 320 | 0.25 | 0.01 |0.04
25 40 | 8300| 830 | 1.25 | 0.015|005 | 7,000| 580 | 0.25 | 0.014 | 0.05 | 6,000 420 | 0.25 [0.01 |0.04 [4,000| 320 | 0.25 | 0.008 | 0.03
25 50 | 8300 830 | 1.25 |0.01 |005 | 7,000/ 580 | 025 | 0.01 |0.05 | 6000 420 | 0.25 | 0.007 | 0.04 |4,000| 320 | 0.25 | 0.005 | 0.03
3.0 8 [11,000| 1,760 | 1.5 |0.15 |03 9,000(1,230 | 0.3 |0.14 [027 | 8000 880 | 03 |0.11 |[0.21 [4,000 | 450 | 0.3 |0.08 |0.15
3.0 10 [11,000| 1,760 | 1.5 |0.13 | 021 | 9000|1230 | 03 |0.12 |0.19 | 8000| 880 | 0.3 |0.09 |0.15 |4000| 450 | 0.3 |0.07 |O0.11
3.0 12 |11,000| 1,760 | 1.5 |0.12 |021 | 9000|1230 | 0.3 [011 |019 | 8000 880 | 0.3 |008 |0.15 |[4,000| 450 | 0.3 |006 |0.11 r=n°
3.0 14 |11,000| 1,760 | 1.5 |0.11 | 021 [ 9000|1230 | 0.3 |0.1 0.19 | 8000| 880 | 0.3 |008 |0.15 |4,000| 450 | 0.3 |0.06 |O0.11 2o
3.0 16 |11,000| 1,760 | 1.5 | 0.1 012 | 9000|1230 | 0.3 |009 |0.11 | 8000/ 880 | 0.3 | 007 |008 |4000| 450 | 0.3 |0.05 |0.06 3_%
3.0 18 [11,000| 1,760 | 1.5 |0.08 | 0.12 | 9,000| 1,230 | 0.3 | 007 |0.11 | 8000| 880 | 0.3 |006 |008 |4,000| 450 | 0.3 |0.04 | 0.06 5o
3.0 20 |11,000| 1,760 | 1.5 |0.07 |o0.12 | 9,000/ 1,230 | 0.3 |006 |0.11 | 8000 880 | 03 |0.05 |008 [4000| 450 | 0.3 |0.04 |0.06
3.0 25 | 8000|1280 | 1.5 | 006 |009 | 7000/ 900| 03 |005 |008 | 6000/ 640 | 0.3 | 004 |006 [3000| 330 | 0.3 |003 |005 | Square
3.0 30 | 8000|1280 | 1.5 |004 |009 | 7000/ 900| 03 |004 |008 | 6000 640 | 0.3 | 003 |006 [3000| 330 | 0.3 |[0.02 |0.05
3.0 40 | 6900| 1,100 | 1.5 |0.02 |009 | 6000/ 770 | 0.3 |002 |008 | 5000 550 | 0.3 | 0014|006 [3000| 330 | 0.3 |001 |005
3.0 50 | 6,900| 1,100 | 1.5 | 001 |006 | 6000/ 770 | 0.3 |001 |005 | 5000 550 | 0.3 |0.007 | 0.04 [3,000| 330 | 0.3 |0.005|0.03
4.0 12 | so000| 1,440 | 2 015 |04 7,000( 1,010 | 04 |014 |036 | 6000 720 | 0.4 |0.11 |028 |3000| 420 | 0.4 |008 |02
4.0 20 | 8000|1440 | 2 0.1 028 | 7,000/ 1,010 | 0.4 |009 |025 | 6000 720 | 0.4 |007 |02 [3000| 420 | 0.4 |005 |0.14
4.0 25 | 8000|1440 | 2 0.07 |016 | 7,000| 1,010 | 04 |006 |0.14 | 6,000 720 | 0.4 |0.05 |0.11 |3,000| 420 | 04 |0.04 |0.08
4.0 30 | 8000|1440 | 2 0.05 |0.16 | 7,000| 1,010 | 04 |005 |0.14 | 6,000 720 | 0.4 |004 |0.11 |3000| 420 | 04 |0.03 |0.08
4.0 35 | 6,000( 1,080 | 2 0.04 |0.12 | 5000( 760| 04 |[0.04 |0.11 | 4,000 540 | 0.4 |0.03 |008 |2500| 350 | 0.4 |0.02 |0.06 | |Radius
4.0 40 | 6,000| 1,080 | 2 003 |012 | 5000 760 | 04 |003 |0.11 | 4000 540 | 0.4 |002 |0.08 |2500| 350 | 0.4 |0.015 |0.06
4.0 45 | 6,000| 1,080 | 2 0.02 |0.12 | 5000 760 | 04 |002 |0.11 | 4000/ 540 | 0.4 |0014|0.08 |2500| 350 | 0.4 |001 |006 | Ballnose
4.0 50 | 5200 940 | 2 0.015 | 0.12 | 4,000| 660 | 0.4 | 0014|011 | 4000 470 | 0.4 |001 |0.08 |2500| 350 | 0.4 |0.008 | 0.06
4.0 60 | 5200 940 | 2 001 |008 | 4000 660| 0.4 |001 |007 | 4000| 470 | 0.4 |0007 |0.06 |2500| 350 | 0.4 |o0005|004 | PLC
5.0 16 | 6400( 1,280 | 25 |0.15 |035 | 5000 900 | 05 |0.14 |0.32 | 4000 640 | 05 |0.11 |025 [2000| 360 | 05 [008 |0.18 | [sUMiDIA
5.0 25 | 6,400| 1,280 | 25 | 0.1 035 | 5000 900| 05 |009 |032 | 4000 640 | 05 |007 |0.25 [2000| 360 | 05 |005 |0.18 | ‘Ceat
5.0 35 | 6400|1280 | 25 |007 |02 5000 900 | 05 |006 |0.18 | 4000| 640 | 05 |0.05 |0.14 |[2000| 360 | 05 |0.04 |O.1 'ﬁzgg
5.0 50 | 4800 960 | 25 |004 |0.15 | 4000/ 670 | 05 |004 |0.14 | 3,000 480 | 05 |003 |0.11 [2000| 360 | 05 |0.02 |0.08
5.0 60 | 4800 960 | 25 |0015|0.15 | 4000/ 670 | 05 | 0014|014 | 3,000 48 | 05 |001 |011 [2000| 360 | 0.5 | 0008 |0.08 | |Uncoated
6.0 20 | 5300[ 1,170 | 3 015 | 042 | 5000 820| 06 |0.14 |038 | 4000| 590 | 0.6 |0.11 | 029 |2000| 400 | 06 |0.08 |0.21 =5
6.0 30 | 5300|1170 | 3 0.1 042 | 5000| 820 | 0.6 |009 |038 | 4000 590 | 06 |007 |029 |2000| 400 | 0.6 |005 |O0.21 PCD
6.0 40 | 5300| 1,170 | 3 0.07 | 024 | 5000 820| 06 |006 |022 | 4000 590 | 0.6 |0.05 |0.17 [2000| 400 | 0.6 |0.04 |0.12
6.0 50 | 4,000/ 880 | 3 0.04 |0.18 | 3000 620| 06 |004 |0.16 | 3,000| 440 | 0.6 |003 |0.13 [2000| 400 | 06 |0.02 |0.09
6.0 60 | 4,000| 880 | 3 0.015 | 0.18 | 3,000| 620 | 0.6 |0.014|0.16 | 3,000 440 | 06 |001 |0.13 |2000| 400 | 06 |0.008 | 0.09
1. For radius processing, reduce the feed to 1/2 of the recommendation. Groove Milling Side Milling
2. Insoluble cutting oil is recommended. . P
3. Use the shortest neck length possible in accordance with the depth of the grooves.
4. Because of high spindle speeds, run-out of the endmill when mounted should be less than 10 ym. & &
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s btz sl Carbon Steel, Alloy Steel Stainless Steel, Die Steel Pre-hardened Steel Hardened Steel
Cond. (150 to 250HB) (25 to 35HRC) (35 to 45HRC) (45 to 55HRC)

D, & |SyindeSpeed| Feed Rate | Depth of Cut (mm)  [Sinde Speed| Feed Rate | Depth of Cut (mm) | SindeSpeed| Feed Rate | Depth of Cut (mm) | Spinde Speed | Feed Rate | Depth of Cut (mm)
(mm) | (mm) | (min-") |(mm/min) a, a, [a,(Groove)| (min~1) |(mm/min)| &, a, |[a,(Groove)| (min~') |(mm/min)| &, a, |a,(Groowe)| (min=) |(mm/min)|  a, a, |[a,(Groove)
1.0 4 32,000| 1,920 | 0.5 0.08 0.07 |27,000| 1,340 | 0.1 0.07 0.06 22,000 960 | 0.1 0.06 0.05 |11,000| 450 0.1 0.04 0.04
1.0 6 32,000| 1,920 | 0.5 0.06 0.04 |27,000| 1,340 | 0.1 0.05 0.04 |22,000 960 | 0.1 0.04 0.03 |11,000| 450 0.1 0.03 0.02
1.0 8 32,000| 1,920 | 0.5 0.05 0.04 |27,000| 1,340 | 0.1 0.05 0.04 22,000 960 | 0.1 0.04 0.08 |11,000| 450 0.1 0.03 0.02
1.0 10 26,000| 1,560 | 0.5 0.04 0.03 |22,000| 1,090 | 0.1 0.04 0.03 |18,000 780 | 0.1 0.03 0.02 9,000| 370 0.1 0.02 0.015
1.0 12 26,000| 1,560 | 0.5 0.03 0.03 |22,000| 1,090 | 0.1 0.03 0.03 |18,000 780 | 0.1 0.02 0.02 9,000| 370 0.1 0.015 | 0.015
1.0 16 19,000| 1,140 | 0.5 0.03 0.02 | 16,000 800 | 0.1 0.03 0.02 |13,000 570 | 0.1 0.02 0.014 | 9,000| 370 0.1 0.015 | 0.01

1.0 20 [19,000| 1,140 | 0.5 0.02 0.02 |16,000| 800 | 0.1 0.02 |0.02 [13,000| 570 | 0.1 0.014 | 0.014 | 9,000| 370 0.1 0.01 |0.01
1.0 25 [19,000| 1,140 | 0.5 0.015 | 0.01 [16,000f 800 | 0.1 0.014 | 0.01 |[13,000| 570 | 0.1 0.01 | 0.007 | 9,000 370 0.1 0.008 | 0.005
1.0 30 (19,000 1,140 | 0.5 0.01 0.01 |16,000| 800 | 0.1 0.01 | 0.01 |[13,000| 570 | 0.1 0.007 | 0.007 | 9,000| 370 0.1 0.005 | 0.005

1.2 6 |26,000| 1,760 | 0.6 0.12 0.08 [22,000| 1,230 | 0.12 | 0.11 0.08 |18,000f 880 | 0.12 | 0.08 | 0.06 9,000| 440 0.12 | 0.06 | 0.04
1.2 8 |26,000| 1,760 | 0.6 0.06 0.05 [22,000( 1,230 | 0.12 | 0.06 | 0.04 ([18,000f 880 | 0.12 | 0.04 | 0.03 9,000 440 0.12 | 0.03 | 0.02
1.2 10 ]22,000| 1,490 | 0.6 0.05 0.05 19,000 1,040 | 0.12 | 0.06 | 0.04 [15,000f 750 | 0.12 | 0.04 | 0.03 8,000 | 390 0.12 | 0.03 | 0.02
1.2 12 ]22,000| 1,490 | 0.6 0.04 0.04 (19,000 1,040 | 0.12 | 0.04 | 0.03 [15,000| 750 | 0.12 | 0.03 | 0.03 8,000 | 390 0.12 ] 0.02 |0.02
1.2 16 16,000 1,080 | 0.6 0.02 0.04 [14,000f 760 | 0.12 | 0.02 | 0.03 |[11,000| 540 | 0.12 | 0.014 | 0.03 8,000 | 390 0.12 | 0.01 0.02
1.2 20 16,000| 1,080 | 0.6 0.01 0.02 |14,000| 760 | 0.12 | 0.01 0.02 |11,000f 540 | 0.12 | 0.007 | 0.017 | 8,000| 390 0.12 | 0.005 | 0.01
1.5 6 21,000 1,700 | 0.75 | 0.12 0.11 |18,000| 1,190 | 0.15 | O0.11 0.09 |[15,000| 850 | 0.15 | 0.08 | 0.07 7,000| 450 0.15 | 0.06 | 0.05
1.5 8 121,000| 1,700 | 0.75 | 0.1 0.06 |18,000| 1,190 | 0.15 | 0.09 | 0.05 |15,000| 850 | 0.15 | 0.07 | 0.04 7,000| 450 0.15 | 0.05 | 0.03
1.5 10 ([21,000| 1,700 | 0.75 | 0.08 0.06 |18,000| 1,190 | 0.15 | 0.07 | 0.05 |15,000| 850 | 0.15 | 0.06 | 0.04 7,000| 450 0.15 | 0.04 | 0.03
1.5 12 [21,000| 1,700 | 0.75 | 0.07 0.06 |18,000| 1,190 | 0.15 | 0.06 | 0.05 |15,000| 850 | 0.15 | 0.05 | 0.04 7,000| 450 0.15 | 0.04 | 0.03
1.5 14 17,000| 1,380 | 0.75 | 0.05 0.05 [14,000| 970 | 0.15 | 0.05 | 0.04 [12,000| 690 | 0.15 | 0.04 | 0.03 6,000| 390 0.15 | 0.03 | 0.02
15 16 17,000| 1,380 | 0.75 | 0.04 0.05 |14,000| 970 | 0.15 | 0.04 | 0.04 12,000 690 | 0.15 | 0.03 | 0.03 6,000| 390 0.15 | 0.02 | 0.02
1.5 18 17,000| 1,380 | 0.75 | 0.03 0.06 [14,000f 970 | 0.15 | 0.08 | 0.04 ([12,000f 690 | 0.15 | 0.02 | 0.03 6,000| 390 0.15 | 0.015 | 0.02

15 20 (12,800 1,040 | 0.75 | 0.03 0.05 |11,000| 730 | 0.15 | 0.03 | 0.04 9,000 520 | 0.15 | 0.02 | 0.03 6,000 390 0.15 | 0.015 | 0.02

1.5 25 12,800| 1,040 | 0.75 | 0.02 0.03 |11,000| 730 | 0.15 | 0.018 | 0.03 9,000 520 | 0.15 | 0.014 | 0.02 6,000 390 0.15 | 0.01 | 0.015
1.5 30 (12,800 1,040 | 0.75 | 0.02 0.03 |11,000| 730 | 0.15 | 0.018 | 0.03 9,000| 520 | 0.15 | 0.014 | 0.02 6,000 390 0.15 | 0.01 | 0.015
1.5 38 |12,800| 1,040 | 0.75 | 0.02 0.02 |11,000| 730 | 0.15 | 0.014 | 0.014 | 9,000 520 | 0.15 | 0.01 | 0.01 6,000 | 390 0.15 | 0.008 | 0.008
1.5 45 112,800| 1,040 | 0.75 | 0.01 0.02 |11,000f 730 | 0.15 | 0.01 | 0.014 | 9,000f 520 | 0.15 | 0.007 | 0.01 6,000 | 390 0.15 | 0.005 | 0.008

2.0 6 [16,000| 1,680 | 1 0.15 0.2 |[14,000| 1,180 | 0.2 0.14 | 0.18 |11,000f 840 | 0.2 0.11 | 0.14 6,000 | 540 0.2 0.08 | 0.1

2.0 8 [16,000| 1,680 | 1 0.12 0.14 [14,000| 1,180 | 0.2 0.11 | 0.13 |11,000f 840 | 0.2 0.08 | 0.1 6,000 | 540 0.2 0.06 | 0.07
2.0 10 16,000 1,680 0.11 0.14 [14,000| 1,180 | 0.2 0.1 0.13 |11,000f 840 | 0.2 0.08 | 0.1 6,000 | 540 0.2 0.06 | 0.07
2.0 12 116,000 1,680 0.1 0.08 [14,000| 1,180 | 0.2 0.09 |0.07 |11,000f 840 | 0.2 0.07 | 0.06 6,000 | 540 0.2 0.05 |0.04

1
1
ko] 2 2.0 14 [16,000| 1,680 | 1 0.08 0.08 |14,000| 1,180 | 0.2 0.07 |0.07 |11,000f 840 | 0.2 0.06 | 0.06 6,000 | 540 0.2 0.04 | 0.04
% E 2.0 16 [16,000| 1,680 | 1 0.08 0.08 |14,000| 1,180 | 0.2 0.07 |0.07 |11,000f 840 | 0.2 0.05 | 0.06 6,000 | 540 0.2 0.04 | 0.04
o -E 2.0 18 |12,000( 1,260 | 1 0.07 0.06 [10,000| 880 | 0.2 0.06 | 0.05 8,000 630 | 0.2 0.05 | 0.04 5,000 450 0.2 0.04 |0.03
o i 2.0 20 [12,000| 1,260 | 1 0.05 0.06 [10,000| 880 | 0.2 0.05 | 0.05 8,000 630 | 0.2 0.04 | 0.04 5,000 450 0.2 0.03 |0.038
2.0 25 [10,000| 1,050 | 1 0.03 0.06 | 9,000f 740 | 0.2 0.02 | 0.05 7,000 530 | 0.2 0.018 | 0.04 5,000 450 0.2 0.013 | 0.03
Square 2.0 30 [10,000| 1,050 | 1 0.03 0.04 | 9,0001 740 | 0.2 0.02 | 0.04 7,000| 530 | 0.2 0.018 | 0.03 5,000 450 0.2 0.013 | 0.02
2.0 35 [10,000| 1,050 | 1 0.02 0.04 | 9,0001 740 | 0.2 0.018 | 0.04 7,000| 530 | 0.2 0.014 | 0.03 5,000 450 0.2 0.01 |0.02
2.0 40 [10,000| 1,050 | 1 0.02 0.04 | 9,0001 740 | 0.2 0.018 | 0.04 7,000| 530 | 0.2 0.014 | 0.03 5,000 450 0.2 0.01 |0.02
2.0 50 [10,000| 1,050 | 1 0.015 | 0.02 | 9,000| 740 | 0.2 0.014 | 0.018 | 7,000| 530 | 0.2 0.01 | 0.014 | 5,000 450 0.2 0.008 | 0.01
2.0 60 [10,000| 1,050 | 1 0.01 0.02 | 9,000| 740 | 0.2 0.01 | 0.018 | 7,000| 530 | 0.2 0.007 | 0.014 | 5,000 450 0.2 0.005 | 0.01
25 8 [13,000| 1,950 | 1.25 | 0.15 0.18 |11,000| 1,370 | 0.25 | 0.14 | 0.16 9,000/ 980 | 0.25 | 0.11 |0.12 5,000 600 0.25 | 0.08 | 0.09
25 10 |13,000| 1,950 | 1.25 | 0.12 0.18 |11,000| 1,370 | 0.25 | 0.11 | 0.16 9,000 980 | 0.25 | 0.08 |0.12 5,000 600 0.25 | 0.06 |0.09
2.5 12 |13,000| 1,950 | 1.25 | 0.1 0.18 |11,000| 1,370 | 0.25 | 0.09 | 0.16 9,000 980 | 0.25 | 0.07 |0.12 5,000 | 600 0.25 | 0.05 |0.09
Radius 25 14 |13,000| 1,950 | 1.25 | 0.07 0.1 11,000| 1,370 | 0.25 | 0.06 | 0.09 9,000 980 | 0.25 | 0.05 |0.07 5,000 | 600 0.25 | 0.04 |0.05
2.5 16 |13,000| 1,950 | 1.25 | 0.06 0.1 11,000| 1,370 | 0.25 | 0.05 | 0.09 9,000| 980 | 0.25 | 0.04 |0.07 5,000 | 600 0.25 | 0.03 |0.05
Ballnose 2.5 18 |13,000| 1,950 | 1.25 | 0.05 0.1 11,000| 1,370 | 0.25 | 0.05 | 0.09 9,000| 980 | 0.25 | 0.04 |0.07 5,000 | 600 0.25 | 0.03 |0.05
DLC 2.5 20 |13,000| 1,950 | 1.25 | 0.04 0.1 11,000| 1,370 | 0.25 | 0.04 | 0.09 9,000| 980 | 0.25 | 0.03 |0.07 5,000 | 600 0.25 | 0.02 |0.05

2.5 25 110,000| 1,500 | 1.25 | 0.03 0.08 | 9,000 1,050 | 0.25 | 0.03 | 0.07 7,000| 750 | 0.25 |0.02 |0.05 4,000 480 | 0.25 |0.015 | 0.04
SUM(':[;:: 2.5 30 |10,000| 1,500 | 1.25 | 0.02 0.08 | 9,000| 1,050 | 0.25 | 0.018 | 0.07 7,000| 750 | 0.25 | 0.01 |0.05 4,000 480 | 0.25 | 0.01 |0.04
25 40 8,300 1,250 | 1.25 | 0.015 | 0.05 | 7,000) 880 | 0.25 | 0.014 | 0.05 6,000 630 | 0.25 |0.01 |0.04 4,000 480 | 0.25 |0.008 | 0.03

Iﬁ?;:;a 2.5 50 8,300( 1,250 | 1.25 | 0.01 0.05 [ 7,000/ 880 | 0.25 | 0.01 0.05 6,000/ 630 | 0.25 | 0.007 | 0.04 4,000 480 0.25 | 0.005 | 0.03
3.0 8 11,000| 2,640 | 1.5 0.15 0.3 9,000| 1,850 | 0.3 0.14 | 0.27 8,000| 1,320 | 0.3 0.11 0.21 4,000| 680 0.3 0.08 | 0.15
Uncoated 3.0 10 11,000| 2,640 | 1.5 0.13 0.21 9,000| 1,850 | 0.3 0.12 | 0.19 8,000| 1,320 | 0.3 0.09 | 0.15 4,000| 680 0.3 0.07 | 0.11
CBN 3.0 12 11,000| 2,640 | 1.5 0.12 0.21 9,000| 1,850 | 0.3 0.11 0.19 8,000| 1,320 | 0.3 0.08 | 0.15 4,000| 680 0.3 0.06 | 0.11
PE= 3.0 14 11,000| 2,640 | 1.5 0.11 0.21 9,000| 1,850 | 0.3 0.1 0.19 8,000| 1,320 | 0.3 0.08 | 0.15 4,000| 680 0.3 0.06 | 0.11
3.0 16 11,000| 2,640 | 1.5 0.1 0.12 | 9,000| 1,850 | 0.3 0.09 |0.11 8,000| 1,320 | 0.3 0.07 | 0.08 4,000| 680 0.3 0.05 | 0.06
3.0 18 11,000| 2,640 | 1.5 0.08 0.12 | 9,000| 1,850 | 0.3 0.07 | 0.1 8,000| 1,320 | 0.3 0.06 | 0.08 4,000| 680 0.3 0.04 | 0.06

3.0 20 11,000| 2,640 | 1.5 0.07 0.12 | 9,000| 1,850 | 0.3 0.06 | 0.11 8,000| 1,320 | 0.3 0.056 | 0.08 4,000| 680 0.3 0.04 | 0.06
3.0 25 8,000| 1,920 | 1.5 0.06 0.09 | 7,000| 1,340 | 0.3 0.05 | 0.08 6,000| 960 | 0.3 0.04 | 0.06 3,000| 500 0.3 0.08 | 0.05
3.0 30 8,000| 1,920 | 1.5 0.04 0.09 | 7,000| 1,340 | 0.3 0.04 | 0.08 6,000 960 | 0.3 0.03 | 0.06 3,000 500 0.3 0.02 | 0.05
3.0 40 6,900| 1,650 | 15 0.02 0.09 | 6,000( 1,740 | 0.3 0.02 | 0.08 5,000| 1,250 | 0.3 0.014 | 0.06 3,000| 500 0.3 0.01 0.05
3.0 50 6,900 1,650 | 1.5 0.01 0.06 | 6,000| 1,740 | 0.3 0.01 0.05 5,000 1,250 | 0.3 0.007 | 0.04 3,000 | 500 0.3 0.005 | 0.03

4.0 12 8,000| 2,160 | 2 0.15 0.4 7,000| 2,270 | 0.4 0.14 | 0.36 6,000| 1,620 | 0.4 0.11 0.28 3,000 630 0.4 0.08 |02
4.0 20 8,000| 2,160 | 2 0.1 028 | 7,000|2270 | 0.4 0.09 |0.25 6,000| 1,620 | 0.4 007 |02 3,000 630 0.4 0.05 |0.14
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GS MILL Long Neck 4 Flutes GSN4
Recommended Cutting Conditions
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Hl GS MILL Long Neck 4 Flutes GSN4 -
W Carbon Steel, Alloy Steel Stainless Steel, Die Steel Pre-hardened Steel Hardened Steel
Cond. (150 to 250HB) (25 to 35HRC) (35 to 45HRC) (45 to 55HRC)
D, 0> |SpndeSpesd| FeedRate | Depth of Cut (mm)  [SoindeSpeed| Feed Rate | Depth of Cut (mm)  [Spindle Speed | Feed Rate | Depth of Cut (mim) | Sinde Speed| Feed Rate | Depth of Cut (mm)
(mm) | (mm) (min=1) |(mm/min)| &, a, [a,(Groove)| (min=1) |(mm/min)| &, a, |a(Groove)| (min=") |(mm/min)| &, a, |a,(Groove)| (min=") |(mm/min)| &, a, |a,(Groove)
4.0 25 |[8000]|2160| 2 0.07 | 0.16 [ 7,000 | 2270 | 0.4 | 006 | 0.14 |6,000| 1,620 | 0.4 | 005 | 0.11 |3,000| 630 | 04 | 004 | 008
4.0 30 |8,000|2160| 2 0.05 | 0.16 | 7,000 | 2270 | 04 | 0.05 | 0.14 | 6,000 | 1,620 | 04 | 004 | 0.11 [3,000| 630 | 0.4 | 003 | 0.08
4.0 35 |6,000|1620| 2 0.04 | 0.12 | 5000 | 1,700 | 0.4 | 0.04 | 0.11 | 4000 | 1,220 | 04 | 003 | 0.08 [2500| 530 | 0.4 | 002 | 0.06
4.0 40 | 6,000 | 1,620 | 2 0.03 | 0.12 | 5,000 | 1,700 | 0.4 | 0.03 | 0.11 | 4000 | 1,220 | 04 | 002 | 0.08 [2500| 530 | 0.4 | 0.015| 0.06
4.0 45 | 6,000 | 1,620 | 2 0.02 | 0.12 | 5000 | 1,700 | 0.4 | 0.02 | 0.11 | 4000 | 1,220 | 0.4 | 0.014| 0.08 [ 2500 | 530 | 0.4 | 001 | 0.06
4.0 50 | 5,200 | 1,410 | 2 0.015 | 0.12 | 4,000 | 1,490 | 0.4 | 0.014| 0.11 | 4000 | 1,070 | 04 | 001 | 0.08 [ 2500 | 530 | 0.4 | 0.008| 0.06
4.0 60 | 5200|1410 | 2 0.01 | 0.08 | 4000 | 1,490 | 04 | 0.01 | 0.07 | 4,000 | 1,070 | 04 | 0.007| 0.06 [2500| 530 | 0.4 | 0.005| 0.04
5.0 16 | 6,400 [ 1,920 | 25 |0.15 | 035 [ 5000 |2010| 05 | 014 | 0.32 | 4,000 | 1,440 | 05 | 0.11 | 0.25 [2,000| 540 | 05 | 0.08 | 0.18
5.0 25 | 6,400 | 1,920 | 25 | 0.1 0.35 | 5,000 | 2010 | 05 | 0.09 | 0.32 | 4000 | 1,440 | 05 | 007 | 025 [2,000| 540 | 0.5 | 0.05 | 0.18
5.0 35 |6,400|1,920| 25 [007 | 02 |5000|2010| 05 | 006 | 0.18 | 4000 | 1,440 | 0.5 | 005 | 0.14 [2,000| 540 | 05 | 0.04 | 01
5.0 50 | 4,800 | 1,440 | 25 [004 | 0.15 | 4000 | 1,520 | 0.5 | 004 | 0.14 | 3,000 | 1,080 | 0.5 | 0.03 | 0.11 [2,000| 540 | 05 | 0.02 | 0.08
5.0 60 | 4,800 | 1,440 | 25 [0.015| 0.15 | 4000 | 1,520 | 0.5 | 0.014| 0.14 | 3,000 | 1,080 | 0.5 | 0.01 | 0.11 [ 2,000 | 540 | 0.5 | 0.008 | 0.08
6.0 20 |[5300| 1,760 | 3 015 | 042 5000|1850 | 06 | 014 | 0.38 | 4000 | 1,320 | 0.6 | 0.11 | 0.29 | 2,000 | 600 | 06 | 0.08 | 0.21
6.0 30 |5300|1,760| 3 0.1 0.42 | 5,000 | 1,850 | 0.6 | 0.09 | 0.38 | 4000 | 1,320 | 0.6 | 007 | 0.29 [2,000| 600 | 0.6 | 0.05 | 0.21
6.0 40 | 5300|1760 | 3 0.07 | 0.24 | 5000 | 1,850 | 0.6 | 0.06 | 0.22 | 4000 | 1,320 | 0.6 | 005 | 0.17 [2,000| 600 | 0.6 | 0.04 | 0.12
6.0 50 | 4,000 | 1320 | 3 0.04 | 0.18 | 3,000 | 1,380 | 0.6 | 0.04 | 0.16 | 3000 | 990 | 06 | 003 | 0.13 [2,000| 600 | 0.6 | 0.02 | 0.09
6.0 60 |4,000|1320| 3 0.015| 0.18 | 3,000 | 1,380 | 0.6 | 0.014| 0.16 | 3000 | 990 | 06 | 001 | 0.13 [2,000| 600 | 0.6 | 0.008| 0.09
1. For radius processing, reduce the feed to 1/2 of the recommendation. Groove Milling Side Milling
2. Insoluble cutting oil is recommended. i
3. Use the shortest neck length possible in accordance with the depth of the grooves.
4. Because of high spindle speeds, run-out of the endmill when mounted should be less than 10 ym. & 3
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Solid Carbide Spiral Endmills

SSM 2000 Type

g8|s_|__|B |[& |HardenedSteel|z (3= 58 |58 _| 2| o
@ B @ @ 5538\28] 5 12 memermee| s 5=0 3 |2 155 5 | B
ole L [ olo
Corner Side Miling Groore Fshing
T e . — 1 ©
@ T —
- e T TSR ) RS
M} L |
30°
(eDc) (Units: mm)
40[ SSM2000
Helix Angle 30
Tolerance F
-0.010 -0.030 20
10
o) 20 40 60 80 100 (&)
B Body (Diameter 0.2 to 3.1mm) l Body (Diameter 3.2 to 6.1mm)
Dimensions (mm) Dimensions (mm)
Cat. No. Stock Cat. No. Stock
oD, 2 L oD oD, 0 L oD
SSM 2002 o 0.2 0.5 40 3 SSM 2032 o 3.2 8 45 6
2003 o 0.3 1.0 40 3 2033 ([ 3.3 8 45 6
2004 o 0.4 1.0 40 3 2034 o 3.4 8 45 6
2005 o 0.5 1.5 40 3 2035 o 3.5 8 45 6
2006 [ ] 0.6 1.5 40 3 2036 o 3.6 10 45 6
SSM 2007 o 0.7 1.5 40 3 SSM 2037 o 3.7 10 45 6
2008 o 0.8 2.0 40 3 2038 (] 3.8 10 45 6
2009 [ ) 0.9 2.0 40 3 2039 ([ 3.9 10 45 6
2010 o 1.0 3.0 40 4 2040 o 4.0 10 45 6
2011 o 1.1 3.0 40 4 2041 [ J 4.1 10 45 6
SSM 2012 o 12 3.0 40 4 SSM 2042 o 4.2 10 45 6
2013 o 13 3.0 40 4 2043 o 4.3 10 45 6
2014 o 14 3.0 40 4 2044 o 4.4 10 45 6
2015 [ ) 15 5.0 40 4 2045 o 4.5 10 45 6
2016 o 1.6 5.0 40 4 2046 o 4.6 12 50 6
SSM 2017 [ 1.7 5.0 40 4 SSM 2047 [ 4.7 12 50 6
2018 o 18 5.0 40 4 2048 o 4.8 12 50 6
2019 o 1.9 5.0 40 4 2049 ([ 4.9 12 50 6
2020 o 2.0 6.0 40 4 2050 o 5.0 12 50 6
2021 [ ) 2.1 6.0 40 4 2051 [ J 5.1 12 50 6
SSM 2022 o 2.2 6.0 40 4 SSM 2052 o 5.2 12 50 6
2023 o 2.3 6.0 40 4 2053 ([ 5.3 12 50 6
2024 o 2.4 6.0 40 4 2054 o 5.4 12 50 6
2025 o 2.5 8.0 40 4 2055 ([ 5.5 12 50 6
2026 o 2.6 8.0 40 4 2056 [ ] 5.6 12 50 6
SSM 2027 o 2.7 8.0 40 4 SSM 2057 o 5.7 12 50 6
2028 o 2.8 8.0 40 4 2058 o 5.8 12 50 6
2029 o 2.9 8.0 40 4 2059 ([ ] 5.9 12 50 6
2030 o 3.0 8.0 45 6 2060 o 6.0 12 50 6
2031 [ ) 3.1 8.0 45 6 2061 [ J 6.1 12 50 8
Grade: A1 Grade: A1
Radius W General Purpose Machines @ Groove Milling
1. If the machine is not designed to achieve Work atera
the recommended spindle speed, please Carbon Steel, Alloy Steel | Carbon Steel, Alloy Steel | Carbon Steel, Alloy Steel Cast Iron
use the max. spindle speed available. Cond. (Below 30HRC) | (Below 40HRC) | (Below 45HRC) | Special Cast Iron
2. If cutting noise and vibration are present, B ) Spind\g Speed|Feed Rate Spind\g Speed|Feed Rate Spind\g Speed|Feed Rate Spind\g Speed|Feed Rlate
please change the cutting conditions ° (min?) | (mm/min) | (min") | (mm/min) | (min') | (mm/min) | (min) | (mm/min)
accordingly. 0.2 35,000 30 (35,000 20 |28,000 15 35,000 30
0.6 20,000 45 |16,000| 30 |13,000f 20 (26,000 80
1.0 12,000 | 45 9,600 | 35 7,800 30 |[15,600| 150
2.0 6,000 70 4,800 35 3,900 30 7,800 | 165
3.0 4,000| 90 3,200 35 2,600 30 5,200 | 170
4.0 3,000 90 2,400 35 1,950 | 30 3,900 | 170
6.0 2,000 90 1,600| 35 1,300 30 2,600 | 210
8.0 1,500| 90 1,200| 35 980 | 30 1,950 | 250
10.0 1,200 90 960 | 35 780 | 30 1,560 | 250
12.0 1,000 | 90 800| 35 650 | 30 1,300 | 250
16.0 750 | 90 600 | 40 490| 30 970 | 260
20.0 600 | 90 480 | 40 390| 30 780 | 260 |
25.0 480 | 90 380 | 40 310| 30 620 | 250
30.0 400| 90 320| 40 260 30 520 | 250
Sndarg 12170 & 0.1D¢ 0.1D¢ 0.1D¢ 0.1D¢ HES
Depthotut 1 192:9 8 0.3D, 0.3Dc 0.3Ds 0.3D. —
93 or more @, 0.5Dc 0.5Dc 0.5D 0.5Dc D,
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Solid Carbide Spiral Endmills

SSM 2000 Type

88§ _|__|E |& |HardenedSteel|g |BE| 8 (B |3 | 2 | o
@ B @ @ 835815805 2 mnermree 100 8 |2 5215 [ §
ole L [ olo
Corner Side Milng Groove Fiisting
\ e
,fﬁ,%
30°
(eDc) (Units: mm)
40} SSM2000
e — 3"? M Body (Diameter 9.2 to 30.0mm)
20
QSB.O -0.010 -0.030 o DimenSiOnS (mm)
Cat. No. Stock
o 20 40 60 80 100 &) QDc Q L 0DS
i SSM 2092 [ ) 9.2 15 55 10
M Body (Diameter 6.2 to 9.1mm) o080 ® o3 | 12 = o
Dimensions (mm) 2094 [ J 9.4 15 55 10
Cat. No. Stock 2095 ) 95 | 15 55 | 10
eb. | ¢ L | oDs 2096 ® | 95 | 18 65 | 10
SSM 2062 o 6.2 12 50 8 SSM 2097 o 9.7 18 65 10
2063 o 6.3 12 50 8 2098 o 9.8 18 65 10
2064 o 6.4 12 50 8 2099 o 9.9 18 65 10
2065 o 6.5 12 50 8 2100 o 10.0 18 65 10
2066 [ J 6.6 15 55 8 2105 [ J 10.5 18 70 12
SSM 2067 o 6.7 15 55 8 SSM 2110 o 1.0 18 70 12
2068 o 6.8 15 55 8 2115 o 11.5 18 70 12
2069 o 6.9 15 55 8 2120 [ J 12.0 18 70 12
2070 o 70 15 55 8 2125 o 12.5 20 80 16
2071 o 71 15 55 8 2130 o 13.0 20 80 16
SSM 2072 o 72 15 55 8 SSM 2135 o 13.5 20 80 16
2073 o 73 15 55 8 2140 o 14.0 20 80 16
2074 o 74 15 55 8 2145 (] 14.5 25 80 16
2075 () 75 15 55 8 2150 [ ) 15.0 25 80 16
2076 [ ) 7.6 15 55 8 2155 [ ) 15.5 35 90 16
SSM 2077 o 77 15 55 8 SSM 2160 [ ) 16.0 35 920 16
2078 o 7.8 15 55 8 2165 [ ) 16.5 35 90 20
2079 o 79 15 55 8 2170 o 170 35 90 20
2080 o 8.0 15 55 8 2175 ( } 175 40 105 20
2081 [ ) 8.1 15 55 10 2180 [ ) 18.0 40 105 20
SSM 2082 o 8.2 15 55 10 SSM 2185 [ ) 18.5 40 105 20
2083 () 8.3 15 55 10 2190 o 19.0 40 105 20
2084 [ ) 8.4 15 55 10 2195 [ ) 19.5 40 105 20
2085 o 8.5 15 55 10 2200 o 20.0 40 105 20
2086 o 8.6 15 55 10 2210 o 21.0 40 105 25
SSM 2087 o 8.7 15 55 10 SSM 2220 o 22.0 40 105 25
2088 o 8.8 15 55 10 2230 ([ 23.0 45 115 25
2089 ([ ) 8.9 15 55 10 2240 [} 24.0 45 115 25
2090 [ J 9.0 15 55 10 2250 () 25.0 50 120 25
2091 [ ) 9.1 15 55 10 2300 @ 30.0 55 130 32
Grade: A1 Grade: A1
B General Purpose Machines @ Groove Milling
1. If the machine is not designed to achieve Work Vatera
the recommended spindle speed, please Carbon Steel, Alloy Steel | Carbon Steel, Alloy Steel | Carbon Steel, Alloy Steel Cast Iron
use the max. spindle speed available. Cond. (Below 30HRC) | (Below 40HRC) | (Below 45HRC) | Special Cast Iron
2. If cutting noise and vibration are present, o Spindle Speed|Feed Rate|Spindle Speed|Feed Rate|Spindle Speed|Feed Rate| Spindle Speed|Feed Ratel
please change the cutting conditions ° (min?) | (mm/min) | (min?) | (mm/min) | (min") | (mm/min) | (min?) | (mm/min)
accordingly. 0.2 35,000 30 35,000 20 [28,000| 15 |35,000 30
0.6 20,000 45 (16,000 30 |13,000| 20 |26,000 80
1.0 12,000 45 9,600 35 7,800 30 |[15,600| 150
2.0 6,000 70 4,800 35 3,900 30 7,800| 165
3.0 4,000 90 3,200 35 2,600 30 5,200 170
4.0 3,000 90 2,400 35 1,950| 30 3,900| 170
6.0 2,000 90 1,600 35 1,300 30 2,600| 210
8.0 1,500 90 1,200 35 980| 30 1,950 | 250
10.0 1,200 90 960| 35 780| 30 1,560 | 250
12.0 1,000 90 800| 35 650 | 30 1,300 | 250
16.0 750 90 600| 40 490| 30 970| 260
20.0 600| 90 480| 40 390| 30 780 | 260 |
25.0 480| 90 380| 40 310| 30 620| 250
30.0 400| 90 320| 40 260 30 520| 250
Sandarg 1210 more p 0.1D, 0.1D, 0.1D, 0.1D, [JES
Depthotut/21-102:9 8 0.3De 0.3Dc 0.3D. 0.3D. —
23 or more @, 0.5D, 0.5D. 0.5D. 0.5D, D
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Long Solid Carbide Spiral Endmills

LSM 2000 Type

B88[E,|.5|E |2 _|HardenedSteel| 2 [3%] 5[ B |8 | £ o
Q B @ @ 53|5828) 5 1 2 meermemne s 320 5 | 2 152 3 | B
O|© o]0
Cormer Side Miling Groove Finihing
@ SSM series long type
%QI - = : E" @ For deep endmilling
e |,
30°
(eDc) (Units: mm)
40} LSM2000/4000
Helix Angle 30
@Dc Tolerance 20
D<60 ~0.010 —0.030 ;
10
o 20 40 60 80 100
Il Body (Diameter 3.0 to 14.0 mm) l Body (Diameter g15.0 to 25.0 mm)
Dimensions (mm) Dimensions (mm)
Cat. No. Stock Cat. No. Stock
oD, 0 L oD oD, g L oDs
LSM 2030 A 3.0 12 50 6 LSM 2150 A 15.0 40 95 16
2035 * 3.5 12 50 6 2160 A 16.0 50 105 16
2040 A 4.0 15 50 6 2170 * 17.0 50 105 20
2045 % 4.5 15 50 6 2180 A 18.0 50 115 20
2050 A 5.0 18 55 6 2190 % 19.0 55 120 20
LSM 2055 % 5.5 18 55 6 LSM 2200 A 20.0 55 120 20
2060 A 6.0 18 55 6 2210 % 21.0 60 125 25
2065 * 6.5 18 55 8 2220 x 22.0 60 135 25
2070 A 7.0 25 65 8 2230 * 23.0 60 135 25
2075 % 75 25 65 8 2240 * 24.0 65 140 25
LSM 2080 A 8.0 25 65 8 LSM 2250 A 25.0 65 140 25
2085 %k 8.5 25 65 10 Grade: A1
2090 A 9.0 25 65 10
2095 * 9.5 25 65 10
2100 A 10.0 30 75 10
LSM 2105 * 10.5 30 80 12
2110 A 11.0 30 80 12
2120 A 12.0 30 80 12
2130 A 13.0 35 95 16
2140 A 14.0 40 95 16
Grade: A1
M General Purpose Machines
2. If the machine is not designed to achieve the recommended spindle speed, please use the max. spindle
speed available.
1. If cutting noise and vibration are present, please change the cutting conditions accordingly.
@ Groove Milling
Work Metera Carbon Steel, Alloy Steel | Carbon Steel, Alloy Steel | Carbon Steel, Alloy Steel Cast Iron
CutingCondions (Below 30HRC) (Below 40HRC) (Below 45HRC) Special Cast Iron
D Spindle Speed| Feed Rate |Spindle Speed| Feed Rate |Spindle Speed| Feed Rate |Spindle Speed| Feed Rate
25 () (min-") (mm/min) (min-") (mm/min) (min-") (mm/min) (min-") (mm/min)
3.0 3,500 80 2,950 35 2,350 30 4,600 140
4.0 2,630 80 2,220 35 1,760 30 3,450 150
6.0 1,750 80 1,480 35 1,170 30 2,300 180
8.0 1,320 80 1,110 35 880 30 1,720 180
10.0 1,050 80 890 35 700 30 1,380 190
12.0 880 80 740 35 580 30 1,150 190
16.0 660 70 555 35 440 30 860 170
20.0 530 60 445 35 350 30 690 160 a,
25.0 420 55 355 35 280 30 550 140
Srddghni] @p 1.0D 1.0D 1.0D, 1.0D, e
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* mark: Semi-standard stock (Please confirm stock availability) A mark : To be replaced by new item (Please confirm stock availability)



@ ELSWM 2000 Type

28|85 o/ B Hardened Steel g_gg HIEEREIRN
Uncoated 33|88|125 22 PR EIES B | < 52| 8| 5
ole 1] ofo
Comer Side Miling Groove Fising
@ SSM series extra long type
S o @ Longest flute I_ength |n.the SSM series,
2 E"g‘-~i-..._ ’S:S —— excellent for high precision deep step
i S illing
2 mi
L
30°
(eDc) (Units: mm)
40" ELSM2000/4000
Helix Angle 30
oD Tolerance
20
D<6.0 -0.010 -0.030
10
o 20 40 60 80 100®)

Dimensions (mm)
Cat. No. Stock
oD, g L oD
ELSM 2030 A 3.0 20 55 6
2040 A 4.0 25 60 6
2050 A 5.0 30 65 6
2060 A 6.0 30 65 6
2070 % 7.0 40 85 8
ELSM 2080 A 8.0 40 85 8
2090 % 9.0 40 85 10
2100 A 10.0 50 100 10
2110 * 11.0 50 100 12
2120 A 12.0 50 100 12
ELSM 2130 * 13.0 70 140 16
2140 A 14.0 70 140 16
2150 A 15.0 70 140 16
2160 A 16.0 70 140 16
2180 A 18.0 80 160 20
ELSM 2200 A 20.0 85 165 20
2220 % 22.0 95 180 25
2250 A 25.0 100 185 25
Grade: A1
me<
3=
38
==
TR
Square
H General Purpose Machines Radius
1. If the machine is not designed to achieve the recommended spindle speed, please use the max. spindle Ballnose
speed available.
2. If cutting noise and vibration are present, please change the cutting conditions accordingly. DLC
@ Groove Milling SUMIDIA
Work atri Carbon Steel, Alloy Steel Carbon Steel, Alloy Steel Carbon Steel, Alloy Steel Cast Iron iojng
Cuting Condiions (Below 30HRC) (Below 40HRC) (Below 45HRC) Special Cast Iron Neck
2D, () Spindle Speed| Feed Rate |Spindle Speed| Feed Rate |Spindle Speed| Feed Rate |Spindle Speed| Feed Rate Uncoated
(min'") (mm/min) (min'") (mm/min) (min'") (mm/min) (min'") (mm/min)
3.0 3,100 70 2,580 30 2,100 20 5,200 175 g’gg
4.0 2,320 70 1,940 30 1,580 20 3,900 175 .
6.0 1,550 70 1,290 30 1,050 20 2,600 215
8.0 1,160 70 970 30 790 20 1,950 250
10.0 930 70 780 30 630 20 1,560 250
12.0 770 70 650 30 525 20 1,300 250
16.0 580 70 485 30 395 20 975 260
20.0 465 70 390 30 315 20 780 260
25.0 370 70 310 30 250 20 625 250 1 a,
Standard | @p 2.5D; 2.5D; 2.5D. 2.5D, ‘
Dept-of-cul] @e 0.05D, 0.05D, 0.05D, 0.05D. “De

* mark: Semi-standard stock (Please confirm stock availability) A mark : To be replaced by new item (Please confirm stock availability) I79



Solid Carbide Endmills for Non-Ferrous Metals

ASM 2000 Type

8|8 E |2 s[alz_| 2
L£5|slzglE |E = | = |83 §| &
D & DD DS S k] JHE
©|©
Corner Side Miling Groove Milling ~ Groove Finishing Face Miling Spot Facing Helical Miling Ramping
@ Square type endmill for Aluminium machining
o3 o @ Excellent flute deslig.n greatly improves chip gvacuation
glgl < @ Excellent for Aluminium and Copper machining
d’I @ 13
© éJ
L M Shape
@ Unique flute design promotes good chip
(;g)ASMZOOO (Unis: o) evacuation.
0 @ Large secondary relief pocket
30° -0 [ Plunging is possible with good chisel edge
*’_,- design
10
Helx Angle o 20 40 60 80 100 ()

H Body
Dimensions (mm)
Cat. No. Stock
oD, I L oDs
ASM 2020 o 2.0 6 40 4
2030 [ ) 3.0 10 45 6
2040 o 4.0 12 45 6
2050 o 5.0 15 50 6
2060 o 6.0 15 50 6
ASM 2080 o 8.0 18 60 8
2100 o 10.0 22 71 10
2120 ([ 12.0 25 75 12
2140 o 14.0 32 90 16
2150 o 15.0 32 90 16
ASM 2160 [ ] 16.0 32 90 16
Grade: H1
H Application

Al-alloy & Copper

Application Range Finishing to Light Cuting

Solid Carbide
Endmills

w
o
=
5
@

Radius
B General Purpose Machines
1. If the machine is not designed to achieve the recommended spindle speed, please use the max. spindle speed

DLC available.
2. If cutting noise and vibration are present, please change the cutting conditions accordingly.

Ballnose

SUMIDIA

ct @ Side Milling

Long
N Work Material

Aluminium Cast Iron
Cond. Alloy Special Cast Iron

Uncoated

De(mm) Spindle Speed [Feed Rate| Spinde Speed | Feed Rate
ggg ° (min") | (mm/min) | (min) | (mm/min)
2.0 |35,000 460 13,000 | 240

3.0 |23,400 770 | 8,750| 275
4.0 |17,500 800 | 6,550| 310
6.0 |11,700 910 | 4,370| 340
8.0

0.0

8,750 980 | 3,280| 390
. 7,000 1,100 | 2,620 | 400
12.0 5,850 | 1,150 | 2,185| 430
16.0 4,380| 1,150 | 1,640| 430
Standerd | @p 1.5D, 1.5D
Dptvctet @ | 0.1D, 0.1D,
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Solid Carbide Spiral Endmills

SSM 4000 Type

83|5_|__|E |& |HardenedSteel| 8 |3=| 5 | 3 |8_| 2| o
@ B @ @ 5358\280 5 1 2 prmmemer 3550 5 | S |55 5 | B
ole \ olo
Corner Side Miling Groove Finishing
< 'Fq:__ ~— %
@ 2 s ﬁ g
¢ L
30°
(0D2) (Units: mm)
40| SSM4000
Helix Angle 30
eDc Tolerance 20?
—0.010 — 0.030
N
0020 ~0050 o 20 40 60 80 100 ()
H Body (Diameter g1.5 to 16.0mm) H Body (Diameter g17.0 to 25.0mm)
Dimensions (mm) Dimensions (mm)
Cat. No. Stock Cat. No. Stock
oD, g L oD oD, g L oD
SSM 4015 o 15 5 40 4 SSM 4170 * 17.0 35 90 20
4020 [ ) 2.0 6 40 4 4180 o 18.0 40 105 20
4025 o 2.5 8 40 4 4190 % 19.0 40 105 20
4030 o 3.0 8 45 6 4200 [ J 20.0 40 105 20
4035 [ J 3.5 8 45 6 4210 * 21.0 40 105 25
SSM 4040 ( 4.0 10 45 6 SSM 4220 * 22.0 40 105 25
4045 o 4.5 10 45 6 4230 % 23.0 45 115 25
4050 () 5.0 12 50 6 4240 % 24.0 45 115 25
4055 o 5.5 12 50 6 4250 [ 25.0 50 120 25
4060 [ J 6.0 12 50 6 Grade:A1
SSM 4065 o 6.5 12 50 8
4070 () 7.0 15 55 8
4075 o 75 15 55 8
4080 o 8.0 15 55 8
4085 [ ) 8.5 15 55 10
SSM 4090 o 9.0 15 55 10
4095 o 9.5 15 55 10
4100 o 10.0 18 65 10
4105 %k 10.5 18 65 12
4110 [ ) 11.0 18 70 12
SSM 4120 o 12.0 18 70 12 mg
4130 () 13.0 20 80 16 g_ =
4140 ® | 140 | 20 80 | 16 38
4150 ® | 150 | 25 80 | 16 75
4160 @ 16.0 35 90 16
Grade:A1 Square
B General Purpose Machines
1. If the machine is not designed to achieve the recommended spindle
speed, please use the max. spindle speed available.
2. If cutting noise and vibration are present, please change the cutting A
conditions accordingly. Radius
Ballnose
@ Side Milling DLC
Work Material Carbon Steel, Carbon Steel, Carbon Steel, Ol SUMIDIA
— Alloy Steel Alloy Steel Alloy Steel Special Cast Iron Cont
CutinCondios \| (Below 30HRC) | (Below 40HRC) | (Below 45HRC) | °P Long
De(rm) SpindIgSpeed Feed Rgte Spindlg Speed| Feed Rgte Spindlg Speed| Feed Rgte Spindlg Speed| Feed Rgte Neck
° (min) | (mmin) | (min-") | (mm/min) | (min-") | (mm/min) | (min-") | (mm/min) Uncoated
15 7,600 | 250 | 7,000 | 100 5,600 85 9,800 | 550
2.0 5,720 | 250 | 5,250 | 100 4,200 85 7,350 | 550 ggg
3.0 3,800 | 250 | 3,500 | 100 2,800 80 4,900 | 550
6.0 1,900 | 280 1,750 | 100 1,400 80 2,450 | 650
8.0 1,430 | 280 1,310 | 100 1,050 80 1,840 | 650
10.0 1,140 | 280 1,050 | 100 840 80 1,470 | 670
12.0 950 | 280 880 | 100 700 80 1,230 | 680
16.0 710 | 320 660 | 100 525 80 920 | 830
20.0 570 | 300 530 95 420 80 740 | 920
25.0 460 | 260 420 80 335 65 590 | 740
Standard [ ap 1.5D; 1.5D; 1.5D; 1.5D,
Deptotcut| @e 0.1D 0.1D 0.1D 0.1D¢

* mark : Semi-standard stock (Please confirm stock availability)
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Long Solid Carbide Spiral Endmills

LSM 4000

Typ

e

Corner Side Miling Groove Fiising ole Olo
@ SSM series long type
dJEE;;:*f = = 1e @ For deep endmilling
8 S P )
30°
(eDc) (Units: mm)
40| LSM2000/4000
Helix Angle 30
Tolerance 20—’_'_,_F
-0.010 -0.030
10
o 20 40 60 80 100&)
l Body (Diameter 3.0 to 19.0mm) H Body (Diameter 220.0 to 25.0mm)
Dimensions (mm) Dimensions (mm)
Cat. No. Stock Cat. No. Stock
oD, 0 L oD oD, 0 L oD
LSM 4030 A 3.0 12 50 6 LSM 4200 A 20.0 55 120 20
4035 * 3.5 12 50 6 4210 % 21.0 60 125 25
4040 A 4.0 15 50 6 4220 % 22.0 60 135 25
4045 % 4.5 15 50 6 4230 % 23.0 60 135 25
4050 A 5.0 18 55 6 4240 % 24.0 65 140 25
LSM 4055 % 5.5 18 55 6 LSM 4250 A 25.0 65 140 25
4060 A 6.0 18 55 6 Grade: A1
4065 * 6.5 18 55 8
4070 A 7.0 25 65 8
4075 % 75 25 65 8
LSM 4080 A 8.0 25 65 8
4085 * 8.5 25 65 10
4090 A 9.0 25 65 10
4095 * 9.5 25 65 10
4100 A 10.0 30 75 10
LSM 4105 * 10.5 30 80 12
4110 A 11.0 30 80 12
4120 A 12.0 30 80 12
4130 A 13.0 35 95 16
4140 A 14.0 40 05) 16
0 LSM 4150 A 15.0 40 95 16
gg 4160 A 16.0 50 105 16
2o 4170 % 17.0 50 105 20
=] 4180 A | 180 | 50 15 | 20
4190 * 19.0 55 120 20
Square Grade: A1
B General Purpose Machines
Radius 1. If the machine is not designed to achieve the recommended spindle speed, please use the max. spindle speed available.
2. If cutting noise and vibration are present, please change the cutting conditions accordingly.
Ballnose
DLC
souion @ Side Milling
Coat 3
o) Work Mateill | Garpon Steel, Alloy Steel | Carbon Steel, Alloy Steel | Carbon Steel, Alloy Steel Qast Iron
Neck | Cond. \|(Below 30HRC)|(Below 40HRC)|(Below 45HRC)|Special Cast Iron
Uncoated | p_coem Spinde Speed) Feed Rate |Spinde Speed| Feed Rate  Spinde Speed| Feed Rate | Spinde Speed Feed Rate
° (min‘') | (mm/min) | (min-") | (mm/min)| (Min-') | (mm/min) | (min-*) | (mm/min)
gg’; 3.0 [3,000f 115 |2,900, 80 |2,350| 65 |4,000| 450
40 |2,250| 115 |2,170) 80 |1,750| 65 |3,000| 530
6.0 |1,500| 130 | 1,450, 80 |1,170| 65 |2,000| 530
8.0 |[1,130| 130 |1,090| 80 875| 65 |1,500| 530
10.0 900| 130 870| 80 700| 65 [1,200| 545
12.0 750| 130 725| 80 585| 65 |1,000| 560
16.0 565| 150 545| 80 440| 65 750| 680
20.0 450 150 435| 75 350| 60 600| 720
25.0 360| 120 350| 65 280| 50 480| 600
Standard [ ap 2.0D. 2.0D; 2.0D. 2.0D¢
Depth-ofcut| @e 0.05D 0.05D, 0.05D. 0.05D.
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* mark: Semi-standard stock (Please confirm stock availability) A mark : To be replaced by new item (Please confirm stock availability)




Long Solid Carbide Spiral Endmills

ELSM 4000 Type

g8[s_[__ Hardened Steel|2 [3=| E [ & |3 _| 2 | o
@ B @ @ 55581280 5| s mrrmemer 52 20 8 | S 55| B | B
Cl© o110
Corner Side Miling Groove Fiising
@ SSM series extra long type
ﬁszgmf—"—— 72;5 @ Longest flute Igngth inl the SSM series, y
B s Q excellent for high precision deep step milling
P
30°
(eDc) (Units: mm)
401 ELSM2000/4000
Helix Angle 30
oD Tolerance
D<6.0 -0.010 -0.030 20 E
10
o 20 40 60 80 100 (&)
Dimensions (mm)
Cat. No. Stock
oD, 2 L 2Ds
ELSM 4030 A 3.0 20 55 6
4040 A 4.0 25 60 6
4050 A 5.0 30 65 6
4060 A 6.0 30 65 6
4070 % 7.0 40 85 8
ELSM 4080 A 8.0 40 85 8
4090 % 9.0 40 85 10
4100 A 10.0 50 100 10
4110 * 11.0 50 100 12
4120 A 12.0 50 100 12
ELSM 4130 * 13.0 70 140 16
4140 A 14.0 70 140 16
4150 A 15.0 70 140 16
4160 A 16.0 70 140 16
4170 * 17.0 80 160 20
ELSM 4180 A 18.0 80 160 20
4190 * 19.0 85 165 20
4200 A 20.0 85 165 20
4210 % 21.0 95 180 25
4220 % 22.0 95 180 25
ELSM 4230 % 23.0 95 180 25
4240 % 24.0 100 185 25
4250 A 25.0 100 185 25
Grade: A1

B General Purpose Machines
1. If the machine is not designed to achieve the recommended spindle speed, please use the max. spindle speed available.
2. If cutting noise and vibration are present, please change the cutting conditions accordingly.

@ Side Milling
WorkMateil | Garpon Steel, Alloy Steel | Carbon Steel, Alloy Steel | Carbon Steel, Alloy Steel Cast Iron
Cond. \|(Below 30HRC)|(Below 40HRC)|(Below 45HRC) |Special Cast Iron
De(mm) Spindle Speed| Feed Rate | Spindle Speed | Feed Rate | Spindle Speed| Feed Rate | Spindle Speed| Feed Rate
° (min') | (mm/min)| (min-") | (mm/min)| (Min-') | (mm/min) | (min-*) | (mm/min)
3.0 2,350/ 80 [1,850| 55 |1,600| 45 |2,900| 140
40 |1,750| 80 |1,400| 55 |1,200| 45 |2,180| 140
6.0 |1,180| 80 930| 55 800| 50 |1,450| 140
8.0 880| 80 700| 55 600 50 |1,090| 140
10.0 700| 80 560| 55 480| 50 870| 140
12.0 590| 80 470| 55 400| 45 725| 140
16.0 440, 80 350 50 300| 45 545| 120
20.0 350| 75 280| 50 240| 45 435| 110
25.0 280| 65 225| 50 190, 45 350| 105
Standrd | ap 2.5D; 2.5D; 2.5D, 2.5D,
Depth-ofcut| @e 0.03Dc 0.03Dc 0.03Dc 0.03Dc

* mark: Semi-standard stock (Please confirm stock availability) A mark : To be replaced by new item (Please confirm stock availability)
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Radius
Ballnose

DLC

SUMIDIA
Coat

Long
Neck

Uncoated

CBN
PCD
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Radius

Roughing Brazed Endmills

RMES 4000/6000 Typ

D

%
&

88|6_|__|B |& |Hardened Steel 3= s |&la_| 2o
% @ . @ @ LERE SR Honeaa b Bl EIEL. O
ololo]o | + ©
Corner SdeMiing  Groove Millng
L K
F\ ‘—#
(eDc) (Units: mm)
40| RMES4000/6000
20
10
o 20 40 60 80 100 ()
M Body (4 Flutes) M Body (6 Flutes)
Dimensions (mm) Dimensions (mm)
Cat. No. Stock Cat. No. Stock
oD, oD g L oD, oD g L
RMES 4140 14.0 16 40 110 RMES 6450 45.0 32 120 222
4150 15.0 16 40 110 6450-42 * 45.0 42 120 237
4160 A 16.0 16 40 110 6500 50.0 32 120 222
4170 170 16 40 110 6500-42 % 50.0 42 120 237
4180 A 18.0 20 50 132 Grade: A1
RMES 4190 19.0 20 50 132
4200 A 20.0 20 50 132
4210 21.0 20 50 132
4220 22.0 20 50 132
4230 23.0 25 60 145
RMES 4240 24.0 25 60 145
4250 A 25.0 25 60 145
4260 26.0 25 60 145
4270 270 25 60 145
4280 28.0 25 60 145
RMES 4290 29.0 32 70 170
4300 A 30.0 32 70 170
4310 31.0 32 70 170
4320 A 32.0 32 70 170
4330 33.0 32 70 170
RMES 4340 34.0 32 80 180
4350 35.0 32 80 180
4360 36.0 32 80 180
4370 370 32 80 180
4380 % 38.0 32 80 180
RMES 4390 39.0 32 100 200
4400 A 40.0 32 100 200
4400-42 % 40.0 42 100 215
Grade: A1

Balnose M General Purpose Machines
1. If the machine is not designed to achieve the recommended spindle speed, please use the max.

spindle speed available.
2. If cutting noise and vibration are present, please change the cutting conditions accordingly.

DLC

SUMIDIA
Coat

Long
Neck

Uncoated

CBN
PCD

QD
°

@ Side Milling
Work ateri Carbon Steel Alloy Steel Cast Iron
Cond. (S40C to S55C) | (Below 40HRC) | Special Cast Iron
De(mm) Spinde Speed [Feed Rate| SpindeSpeed [Feed Rate| SpindeSpeed | Feed Rate
° (min') | (mm/min) | (min?) | (mm/min) | (min*) | (mm/min)
14.0 1,650 | 260 820 110 2,000 | 320
16.0 1,450 | 250 720 110 1,750 | 315
20.0 1,160 | 240 575 110 1,400 | 310
25.0 930 | 220 460 100 1,120 | 290
32.0 725 | 190 360 85 875 | 260
40.0 580 | 160 290 80 700 | 240
45.0 510 | 230 260 110 610 | 330
50.0 460 | 220 235 110 550 | 320
Standard [ @p 1.5D; 1.5D; 1.5D;
Depihofcut @e 0.4D. 0.3D. 0.4D,

de
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* mark : Semi-standard stock (Please confirm stock availability) A mark : To be replaced by new item (Please confirm stock availability)




e

Roughing Coated Brazed Endmills

RMES 4000/6000C Type

83|§_|__|E |& |HardenedSteel| 8 |3=| & | 3|8 _| 2| o
ﬂ @ m .l @ @ 55581280 5 1 tiapmeimer 5720 5 | 2 |55 5 | B
olololofo]e] | ©
Joating Corner Side Miling Groove Milling
B p—
L
N |
(eD¢) (Units: mm)
401 RMES4000/6000C
30
20
10
o 20 40 60 80 100 (&)
l Body (4 Flutes) M Body (6 Flutes)
Dimensions (mm) Dimensions (mm)
Cat. No. Stock Cat. No. Stock
oD, oDs 14 L oD, oDs g L
RMES 4140C 14.0 16 40 110 RMES 6450C 45.0 32 120 222
4150C 15.0 16 40 110 6450C-42 45.0 42 120 237
4160C A 16.0 16 40 110 6500C 50.0 32 120 222
4170C 170 16 40 110 6500C-42 50.0 42 120 237
4180C 18.0 20 50 132 Grade: GAC50
RMES 4190C 19.0 20 50 132
4200C A 20.0 20 50 132
4210C 21.0 20 50 132
4220C 22.0 20 50 132
4230C 23.0 25 60 145
RMES 4240C 24.0 25 60 145
4250C A 25.0 25 60 145
4260C 26.0 25 60 145
4270C 270 25 60 145
4280C 28.0 25 60 145
RMES 4290C 29.0 32 70 170
4300C A 30.0 32 70 170
4310C 31.0 32 70 170
4320C 32.0 32 70 170
4330C 33.0 32 70 170
RMES 4340C 34.0 32 80 180 Mg
4350C 35.0 32 80 180 g_ s
4360C 36.0 32 80 180 § 3
4370C 370 32 80 180 7o
4380C 38.0 32 80 180
RMES 4390C 39.0 32 100 200 Square
4400C A 40.0 32 100 200
4400C-42 40.0 42 100 215
Grade: GAC50
Radius
B General Purpose Machines Ballnose
1. If the machine is not designed to achieve the recommended spindle speed, please use the max. DLC
spindle speed available.
2. If cutting noise and vibration are present, please change the cutting conditions accordingly. (S:grtlDlA
@ Side Milling ons
Work atri Carbon Steel Alloy Steel Cast Iron —
Cond. (S40C to S55C) | (Below 40HRC) | Special Cast Iron Uncoated
De(mm) SpindIgSpeed Feed R.ate SpindIgSpeed Feed R.ate SpindIgSpeed Feed R.ate ggg
° (min) | (mm/min) | (min?) | (mm/min) | (min*) | (mm/min)
14.0 1,650 | 260 830 110 2,000 | 320
16.0 1,450 | 250 730 110 1,750 | 315
20.0 1,160 | 240 580 110 1,400 | 310
25.0 925 | 220 465 100 1,120 | 300
30.0 770 | 190 390 90 930 | 275 [y
40.0 580 | 160 290 80 700 | 240 a
45.0 510 | 230 250 105 610 | 330 5
50.0 460 | 220 225 105 550 | 320
Standard [ @p 1.5D; 1.5D; 1.5D,
Depihofcut] @e 0.4D. 0.3D. 0.4D. ae

A mark : To be replaced by new item (Please confirm stock availability)
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SSEHVL 4000-R Type &
QO-ie9e®

SteMiig  Gooefnsing  Faceiling P g

Hardened Steel

Coated
Carbide
Carbon
Steel
Alloy
Steel
Prearened
sl
Cast Iron
Al Alloy
Copper]
Alloy
Graphite|
CFRP

; o ©
© o EET——:
- X > [S)
rag /" P ‘
L T S—_ L N
42 (D) (Units: mm)
45° 401 SSEHVL4000-R
Helix Angle %0
oD. Tolerance 20?
D<6.0 0028 —-0.043 10
DERS i TR DR -
[ | Body Il Diameter and Corner Radius Selection Range
Dimensions (mm) 4D° rC:5 r1..0 e
Cat. No. Stock 5
oD | r /) L | eDs 5 { (
SSEHVL 4045-R05 | @ | 45| 05 | 12 | 50 | 6 . =
4045-R10 [ ) 45 | 1.0 12 50 6 10 ° °®
4050-R05 o 50| 0.5 13 60 6 12 ° °
4050-R10 o 50| 1.0 13 60 6 16 ° °
4060-R10 [ ) 6.0 | 1.0 13 60 6
SSEHVL 4080-R10 o 8.0 | 1.0 19 80 8
4100-R10 ® | 100 | 10 22 90 10
4100-R30 ® | 10.0 | 3.0 22 90 10
4120-R10 ® | 120 | 1.0 26 90 12
4120-R30 ® | 120 | 3.0 26 90 12
SSEHVL 4160-R10 ® |16.0 | 10 32 115 16
4160-R30 ® | 16.0 | 3.0 32 115 16

Grade: EH520

M Recommended Cutting Conditions
1. For stable machining, a high rigidity machine is recommended. —

2. Wet machining is recommended for stainless steel and heat resistant alloy applications.
3. If cutting noise and vibration are present, please change the cutting conditions accordingly.

%
s2 ]
2= a
SE “’]
=0
=5
w W PR

Square
@ Side Milling
Work Material Stainless Steel

SUS304, SUS316 Titanium Alloy | Heat Resistive Steel

S Spindle Speed | Feed Rate | Spindle Speed | Feed Rate | Spindle Speed | Feed Rate
Dy (mm) (min™) | (mm/min) | (min") | (mm/min) | (min") | (mm/min)
4.5 2,300 120 4,600 370 1,600 130
5.0 2,000 130 4,100 410 1,500 150
Radius 6.0 1,700 130 3,400 400 1,200 140
Ballnose 8.0 1,300 130 2,600 360 900 130
10.0 1,000 130 2,100 340 700 110
DLC 12.0 800 110 1,700 300 600 100
16.0 600 90 1,300 260 500 100
SUMIDIA
Coat | cndad Depthofcut & 1.5Dc 1.5Dc 1.5Dc
Long pt 0.1D; 0.05D, 0.05D;
Neck
et @ Groove Milling
cBN 7&1::?0&::(::0‘;15 Sﬁtsggzsssagg 1' 6 Titanium Alloy | Heat Resistive Steel
BCE Spindle Speed | Feed Rate | Spindle Speed | Feed Rate | Spindle Speed | Feed Rate
Dy (mm) (min™) | (mm/min) | (min") | (mm/min) | (min") | (mm/min)
4.5 1,800 50 3,200 250 1,300 110
5.0 1,600 50 2,900 290 1,200 120
6.0 1,400 50 2,400 290 1,000 120
8.0 1,000 50 1,800 250 700 90
10.0 800 50 1,400 230 600 100
12.0 600 50 1,200 210 500 90
16.0 500 40 900 180 400 80
Standard Depth-of-cut\ ap 0.3D, 0.2D; 0.15D.
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@ SEEHIO0ORType

< 88[8].5[E [£_[HardenedSteel|2 [5=]| E[Z 2. [ £ [ o
@ @ @ @ @ 355328 15 2 merrmrmer 58 20| 5 |2 155§ | B
Side Miling Groove Finising Face Miling Prole Milng ‘ ‘O ©
s e e —T
¥ < NR—
A b N b — [S)
% P ‘
L >
45° (oD2) (Units: mm)
40 SSEH4000-R
30
Helix Angle
oD Tolerance 20
bseo ] 0028 -o043 | 10 ?
60<D —0.033 -0.052 o 20 40 60 80 100 (@)
|| Body Il Diameter and Corner Radius Selection Range
Dimensions (mm) 2 | 09 | 610 sl
Cat. No. Stock 4.5 ® ®
@D | r 2 L | @Ds 5 L :
6
SSEH 4045-R05 o 45 | 0.5 12 50 6 8 °
4045-R10 45 | 1.0 12 50 6 10 ° PY
4050-R05 o 5.0 | 0.5 13 60 6 1 ° °
4050-R10 5.0 1.0 13 60 6 16 ° °
4060-R10 o 6.0 | 1.0 13 60 6
SSEH 4080-R10 o 8.0 10 19 80 8
4100-R10 ® | 100 10 22 90 10
4100-R30 ® | 100 | 3.0 22 90 10
4120-R10 ® 120 10 26 90 12
4120-R30 ® | 120 | 3.0 26 90 12
SSEH 4160-R10 ® 160 10 32 115 16
4160-R30 @® | 16.0 | 3.0 32 115 16

Grade: EH520

M Recommended Cutting Conditions
1. For stable machining, a high rigidity machine is recommended. —_

2. Wet machining is recommended for stainless steel and heat resistant alloy applications. I
3. If cutting noise and vibration are present, please change the cutting conditions accordingly.
z ;/
T mg
Y a0 82
s I 3 8
a wg
Square
@ Side Milling
Work Material Stainless Steel — -
W $USSO4, SUS316 letanlum Alloy Héat Resistive Steel
Spindle Speed | Feed Rate | Spindle Speed | Feed Rate | Spindle Speed | Feed Rate
Dy (mm) (min") | (mm/min) | (min™) | (mm/min) | (min™) | (mm/min)
4.5 1,800 90 3,500 280 1,400 110
5.0 1,600 100 3,200 320 1,300 130
6.0 1,300 100 2,700 320 1,100 130 Radius
8.0 1,000 100 2,000 280 800 110 Ballnose
10.0 800 100 1,600 260 600 100
12.0 700 100 1,300 230 500 90 DLC
16.0 500 80 1,000 200 400 80 SUNIIDIA
Standard Depth-of-cut & 1:50 150 1:50 Coat
ae 01Dc 005Dc OOSDC Long
Neck
@ Groove Milling oot
Work Material Stainless Steel -— - ncoate
W SUS304, SUS316 lTltamum Alloy Héat Resistive Steel P
Spindle Speed | Feed Rate | Spindle Speed | Feed Rate | Spindle Speed | Feed Rate BCD)
Dy (mm) (min") | (mm/min) | (min™) | (mm/min) | (min™) | (mm/min)
45 1,400 40 2,500 200 1,100 90
5.0 1,300 40 2,200 220 1,000 100
6.0 1,100 40 1,900 230 800 100
8.0 800 40 1,400 200 600 80
10.0 600 40 1,100 180 500 80
12.0 500 40 900 160 400 70
16.0 400 30 700 140 300 60
Standard Demh-of-cut\ ap 0.3D; 0.2D, 0.15D,
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Mold Finish Master
SUMIDIA BINDERLESS
Ball nose Endmills N P D B Type

-— S = = =T = =5 o} ]
= = =
. 838|6_|__|E |& |Hardened Steel | 8 = S| S8 || a| SB|IES
Binderless ﬁ =e|€333E_|E= = E =z | |83 & | x| e|l=s
© 2= 2|3 &5 25 (45 10 5555 10 60|60 to 65 F2 — | 9= & jre =1
@ CcD SS|Sh|=h|EH|E= an[nnc[nnc SEEE| S| = |8=| 5 | & S |ES
Grade Side Miling ~ Face Miling R Profile Milling

§g s
Q, Q, —
‘{4 = . L
R%:f S )= l Endmill Identification
(Cutting ¢ !
Edge 20 NPDB 1 030 - 010
Length) L
Series No. of  Ballnose Length
Code Flutes Radius Below Neck
M Body
Dimensions (mm)
Cat. No. Stock
R |eD.| ¢ | 4 | L |@eDq|oDs
NPDB 1010-004 01(02|01|04]| 40 (0.18| 4
1020-008 0.2 (04|02|08| 40 [0.38| 4
1030-010 ® 03/06|03|1.0| 40 |0.58| 4
1050-020 @® 05 1.0|05|20| 40 |095] 4
1100-030 @ 1.0 |20 |10 |3.0| 40 |195| 4

Grade: NPD10

Bl Recommended Cutting Conditions
(1) Use a machine with high rigidity for stable cutting.
(2) Non-water soluble coolant recommended. Supply as a mist or external coolant.
Take fire prevention precautions to avoid fire hazards caused by sparks igniting during machining or tool breakage.
(3) Shorten overhang as much as possible.
(4) Adjust cuttings conditions as necessary as machine rigidity and other conditions may vary.
(5) Depth of cut shown in the table of conditions are maximum depths. Adjust the actual depth of cut to the desired machined surface finish.

@ Flat Surface Finishing @ Profile Finishing

Work Material Carbide Work Material Carbide

ap (mm) | pr(mm) R(mm) | £ (mm) Sp(lm!is,p‘e)ed E;ﬁ/gi:‘;
40,000 | 200 | 0.003 | 0.001
40,000 | 400 | 0.005 | 0.003
40,000 | 600 | 0.010 | 0.005

Spindle Speed| Feed Rate
(min=1) | (mm/min)
40,000 | 200 | 0.001 | 0.001
40,000 | 400 | 0.001 | 0.003
40,000 | 600 | 0.001 | 0.005

R(mm) | £ (mm) ap (mm) | s (mm)

~ OO
cuorw
@
oo

W
coo

2 03
= | 05
£ |10
=

Radius
Ballnose

DLC

SUMIDIA
Coat

Long
Neck

Uncoated

CBN
PCD
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MOLD FINISH MASTER
SUMIBORON

Radius Endmills

BNBR Type

> 88|84 glB HardenedSteel| 3 (8% 5 [ B |2 _| 2 | o
[©) olefe X | X
Grade Side Milng Face Miling ProfeMilng
f +0.005 /5150 .
' ) <}
Il Diameter and Corner Radius Selection Range
L D, |r0.05| r0.1 | 0.2 | 0.3 | rO.5
‘ 02| @
(oD, (Units: mm)
10 BNBR 03 | @
e 04| @
5 0.5 [ ] o
e 10| e | @ | @ | @
L 15 o o | o
o 3 6 9 12 15 @) Ye) ° ° ° °
H Body
. Dimensions (mm) M Endmill Identification
Cat. No. k] Fae eefAnge -
8ol T2 ol t loolon. BNBR 2 D050 R010-015 4
BNBR 2D020R005-0054 | @ 0.2 10.050.1 | 0.5| 50 |0.17 4 No‘of Diameter Co‘rner Len‘ th Shank
2D030R005-0054 | @ | 0.3 |0.05 0.15| 0.5 | 50 |0.27| 4 Flutes Radius Below?\leck Diameter
2D040R005-0054 @ | 0.4 |0.05 0.2 | 0.5| 50 |0.37| 4 No
2D050R005-0054 @ | 0.5 |0.05 0.3 | 0.5| 50 |0.47| 4
2D050R005-0154 (@ | 0.5 |0.05 0.3 | 1.5| 50 |0.47| 4
BNBR 2D050R005-0254 (@ | 0.5 | 0.05 0.3 | 2.5 | 50 |0.47| 4
2D050R010-0154 (@ | 0.5 |0.10 (0.3 | 1.5| 50 |0.47| 4 No
2D050R010-0254 @ | 0.5 |0.10|0.3 | 2.5 | 50 |0.47| 4
2D100R005-0304 @ | 1.0 |0.05 0.7 | 3.0 | 50 |0.97| 4 Yes
2D100R005-0504 (@ | 1.0 |0.05 0.7 | 5.0 | 50 |0.97| 4
BNBR 2D100R010-0304 (@ | 1.0 | 0.10 |0.7 | 3.0 | 50 |0.97| 4
2D100R010-0504 (@ | 1.0 |0.10 0.7 | 5.0 | 50 |0.97| 4 A
2D100R020-0304 |@ | 1.0 [0.20 (0.7 | 3.0 | 50 [0.97| 4 | Yes “%%
2D100R020-0504 @ | 1.0 |0.20|0.7 | 5.0 | 50 |0.97| 4 -
2D100R030-0304 (@ | 1.0 |0.30|0.7 | 3.0 | 50 |0.97| 4 °
BNBR 2D100R030-0504 @ | 1.0 |0.30 (0.7 | 5.0 | 50 |0.97| 4
2D150R010-0454 @ | 15 |0.10|1.2 |45 | 50 [147| 4 . "
2D150R010-0754 |@| 15 [0.10(12 | 7.5| 50 |147| 4 | Yes Fqu{aer::cmnTzﬂZ? rggg'g?gggggﬁ'%”s
2D150R020-0454 @ 1.5 |0.20 12 | 45| 50 |147| 4 2. Non-water soluble coolant recommended. Supply as a mist or
2D150R020-0754 |@ | 1.5 |0.20 |12 | 7.5 | 50 |1.47| 4 external coolant. Take fire prevention precautions to avoid fire
BNBR 2D150R030-0454 (@ | 1.5 |0.30 |1.2 | 4.5| 50 |1.47| 4 hazards caused by sparks igniting during machining or tool me
2D150R030-0754 @ | 1.5 |0.30 1.2 | 7.5| 50 |1.47| 4 breakage. ‘ g_g
2D200R010-0604 |@| 2.0 |0.10|15 | 6.0 | 50 |1.97| 4 Yes 3. Shgrten oyerhang as much as possible. o 33
2D200R020-0604 | @ | 2.0 |0.20 |15 | 6.0| 50 |1.97| 4 4.smgflgtétéligg::r;?;tlo\?:ras necessary as machine rigidity and %é
2D200R030-0604 '@ 2.0 |0.30 15 | 6.0 | 50 |197| 4 5. Depth ofcutshowni);they.tableofconditionsare maximum depths.
BNBR 2D200R050-0604 | @ | 2.0 [0.50 |1.5 | 6.0 | 50 |[1.97| 4 | Yes Adjust the actual depth of cut to the desired machined surface finish, | S9uare
Grade: BNX20
Work Material STAVAX, NAK80, SKD61 (Up to 52HRC) ELMAX, DC53, SKD11 improved (Up to 62HRC) YXR3, SKH (Up to 70HRC)
Diameter| ComerRads | Leghenli | Spindle Speed | Feed R i i
e oy ] oy | adr) | oy (et 9 E | oy | sy S Eesa R o | s
0.2 [ 0.05] 0.5 [ 40,000 400 0.005 0.03 40,000 400 0.005 0.03 40,000 250 0.005 0.02
0.3 | 0.05] 0.5 | 40,000 500 0.010 0.05 40,000 500 0.010 0.05 40,000 300 0.005 0.03 :
0.4 | 0.05] 0.5 | 40,000 | 600 0.015 | 0.1 40,000 | 600 0.015 | 0.1 40,000 | 400 0.01 0.05 e
0.05| 0.5 | 40,000 0.02 0.15 40,000 0.02 0.15 40,000 0.1 Ballnose
0.05 40,000 40,000 35,000
0501 | "5 | 40000 | 600 | 902 | O1 | 40000 | e00 | 002 | Of 35000 | 400 | 0.01 | (s Bl
0.05) 55 | 40,000 001 | 005 | 40,000 001 | 005 | 33000
0.1 40,000 40,000 35,000 SUMIDIA
0.05 35,000 35,000 30,000 Coat
0.1 35,000 35,000 30,000 -
0.2 3.0 35,000 0.03 0.3 35,000 800 0.03 0.2 30,000 600 0.01 0.1 'ﬁ‘;cg
10 0.3 35,000 800 35,000 30,000
0.0 35,000 35,000 30,000 bitgid
o1 |50 | 3900 002 | 02 | 32099 g0 | 002 | o1 ooy | 00 | 001 | 0f cen
0.3 35,000 35,000 30,000
0.1 26,000 26,000 20,000
0.2 | 4.5 | 26,000 0.03 0.5 26,000 800 0.03 0.3 20,000 600 0.02 0.3
15 0.3 26,000 800 26,000 20,000
~ 1041 26,000 26,000 20,000
0.2 | 7.5 | 26,000 0.03 0.5 26,000 800 0.03 0.3 20,000 600 0.02 0.3
0.3 26,000 26,000 20,000
0.1 20,000 20,000 15,000
0.2 20,000 20,000 15,000
2.0 03 6.0 20,000 800 0.03 0.7 20,000 800 0.03 0.7 15,000 600 0.03 0.7
0.5 20,000 20,000 15,000
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SUMIBORON
Endmills

Square

Radius
Ballnose

DLC

SUMIDIA
Coat

Long
Neck

Uncoated

CBN
PCD

MOLD FINISH MASTER
SUMIBORON

Ballnose Endmills

BNBP Type

S B8/6_|._|E |& |HardenedSteelg 85| & | 3 |8_| 2| o
@ @ @ @ 5558281 5 2nrmnene 5320 & | S 555 | B
o olofo] X | X
Grade Side Miling Face Miling R Profe Milng
ft000s @ Utilising CBN SUMIBORON BN350 for excellent fracture resistance!
=) §15° © @ Achieving longer tool life in high speed, high precision
%"%:‘ = I machining of Pre-hardened and
ENIR = Hardened Steel (up to HRC70)!
(FE) . & ‘
L 1
(eDc) (Units: mm)
10[ BNBP
75
5
2.5?
o 3 6 9 12 15 )
H Body (¢4mmShank) H Body (¢6mmShank)
Dimensions (mm) Dimensions (mm)
Cat. No. Stock Cat. No. Stock
R |eD.| ¢ | & | L |@eDq|oDs R |eD.| ¢ | &, | L |@eDq|oDs
BNBP 2R020-0124 ® 0.20/0.4 |03 |12 |50 (0.37| 4 BNBP 2R020-0126 ® (0.20/04|03|1.2| 50 |0.37| 6
2R020-0204 ® (020/04 | 03|20 |50 |0.37| 4 2R030-0156 ® |030/06 |04 |15 | 50 |0.57| 6
2R020-0304 ® |0.20/04|03|3.0]|50 037 4 2R050-0256 @® (05010 | 06|25 |50 |097| 6
2R020-0404 ® |0.20/04 | 0.3|4.0| 50 |0.37| 4 2R075-0406 ® 075/ 15|09 |40 | 50 [147| 6
2R030-0154 @® |030/06|04|15| 50 (057 4 2R100-0556 @® (100|220 |14 |55 |50 |1.97| 6
BNBP 2R030-0204 | @ [0.30| 0.6 | 0.4 | 2.0 | 50 |0.57| 4 Grade: BN350
2R030-0304 @® (0.30/06|04|3.0|50 057 4
2R030-0404 @® |0.30/06|0.4|4.0| 50 |0.57| 4
2R030-0504 ® |030/06 |04 |50/ 50 057 4
2R030-0604 @® |0.30/06|04|6.0| 50 |057| 4
BNBP 2R050-0254 ® (05010 | 06|25 |50 097 4
2R050-0304 ® (050 1.0 | 06|3.0| 50 097 4 . . .
2R050-0404 | @ [0.50| 1.0 | 0.6 | 4.0 | 50 |0.97| 4 B Endmill Identification
2R050-0604 | @ |0.50| 1.0 | 0.6 | 6.0 | 50 |0.97| 4 BNBP 2 R030-015 4
2R050-0804 @® (050 1.0 |06 |8.0| 50 097 4 T T T
BNBP 2R075-0404 | @ [0.75/ 1.5 [ 09 [ 4.0 | 50 |147| 4 Moo Balloe  Lobgh  Shimk
2R100-0554 @® 100/ 20| 14 |55 |50 [197| 4 Flutes Radius  Below Neck Diameter
2R100-0804 @® (100|220 |14 |8.0 |50 |1.97| 4
Grade: BN350
Bl Recommended Cutting Conditions I
1. Use a machine with high rigidity for stable cutting. |
2. Non-water soluble coolant recommended. Supply as a mist or external coolant. Take fire prevention precautions to avoid fire & %
hazards caused by sparks igniting during machining or tool breakage. t A 7.
3. Shorten overhang as much as possible. pi
4. Adjust cuttings conditions as necessary as machine rigidity and other conditions may vary.
5. Depth of cut shown in the table of conditions are maximum depths. Adjust the actual depth of cut to the desired machined surface finish.
Work Material STAVAX, NAK80, SKD61 (Up to 52HRC) ELMAX, DC53, SKD11 improved (Up to 62HRC) YXR3, SKH (Up to 70HRC)
Rimm) | gy P70 00| FOSOPAS | amm) | pym) | SPp0e Sheed| FOSARAS | amm) | pymm) | SPpeheed| FEed RS | amm) | pimm)
1.2 40,000 1,000 0.005 0.010 40,000 800 0.005 0.010 40,000 600 0.005 0.005
0.2 2.0 40,000 800 0.005 0.010 40,000 600 0.005 0.010 40,000 400 0.005 0.005
’ 3.0 40,000 600 0.005 0.010 40,000 500 0.005 0.010 40,000 300 0.005 0.005
4.0 40,000 500 0.005 0.010 40,000 400 0.005 0.005 40,000 200 0.005 0.005
15 40,000 1,600 0.020 0.020 40,000 1,400 0.010 0.020 40,000 1,200 0.010 0.020
2.0 40,000 1,500 0.010 0.020 40,000 1,300 0.010 0.020 40,000 1,100 0.010 0.010
0.3 3.0 40,000 1,400 0.010 0.020 40,000 1,200 0.010 0.020 40,000 1,000 0.010 0.010
: 4.0 30,000 1,200 0.010 0.010 30,000 1,000 0.010 0.010 30,000 700 0.005 0.010
5.0 30,000 800 0.010 0.010 30,000 700 0.005 0.010 30,000 600 0.005 0.005
6.0 30,000 600 0.005 0.010 30,000 500 0.005 0.005 30,000 400 0.005 0.005
2.5 40,000 2,800 0.040 0.050 40,000 2,800 0.030 0.040 40,000 2,200 0.020 0.030
3.0 40,000 2,600 0.040 0.050 40,000 2,600 0.030 0.040 40,000 2,100 0.020 0.030
0.5 4.0 40,000 2,400 0.030 0.050 40,000 2,400 0.020 0.030 40,000 2,000 0.020 0.020
6.0 25,000 1,500 0.020 0.030 25,000 1,500 0.010 0.020 25,000 1,300 0.010 0.010
8.0 16,000 1,200 0.020 0.020 16,000 1,100 0.010 0.020 16,000 850 0.010 0.010
0.75 | 4.0 32,000 2,400 0.030 0.030 32,000 2,200 0.020 0.030 32,000 2,000 0.020 0.020
1.0 5.5 40,000 4,000 0.050 0.050 40,000 4,000 0.030 0.030 40,000 3,000 0.020 0.030
) 8.0 32,000 3,000 0.030 0.050 32,000 2,600 0.020 0.030 32,000 2,200 0.010 0.020
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MOLD FINISH MASTER

sanoseznamis - BNBC Type

— B8 54|~ & _|Hardened Steel| & §§ BEEREN
@ @ @ 35582 SRR B =S| 8|S 82| & | B
Grade Side Milng Face Miling R Pofle g ©
Ri0.00S d_ ;150
o S <
3] = =
(Cutting E»L
Edge | &
Length) L
(aDc) (Units: mm)
10} BNBC
75
5
25
0] 3 6 9 12 15 (D)
H Body
Dimensions (mm)
Cat. No. Stock
R |eD.| ¢ | > | L |@D4|@Ds
BNBC 2R010-0034 ® [0.1/0.2/02/03|5010.17 4
2R010-0104 ® (0.1/0.2/0.2|1.0|50 [0.17| 4 Endmill Identificati
2R020-0054 | @ |0.2|0.4|0.3|05 |50 [0.37] 4 B Endmill Identification
2R020-0204 | @ |0.2|0.4|0.3 |20/ 50 |0.37 4 BNBC 2 R030-010 4
2R030-0104 @® 03/0.6]04|1.0]|50 1057 4 T T T
BNBC 2R030-0304 @ |0.3/0.6|0.4|3.0|50 |0.57 4 NO‘ ” Ba”r‘me Ler‘}gth —_—
2R050-0304 ® 05/1.0/06|3.0|501(097 4 Flutes Radius Below Neck Diameter

* Long neck types with R0.3mm or larger can be produce. For details, please contactus. ~ Grade: BN700

me
3=
(==}
25
® =
Square
Il Recommended Cutting Conditions
1. Use a machine with high rigidity for stable cutting.
2. Non-water soluble coolant recommended. Supply as a mist or external coolant.
Take fire prevention precautions to avoid fire hazards caused by sparks igniting during machining or tool breakage.
3. Shorten overhang as much as possible.
4. Adjust cuttings conditions as necessary as machine rigidity and other conditions may vary.
5. Depth of cut shown in the table of conditions are maximum depths. Adjust the actual depth of cut to the desired machined surface finish.
. - Radius
@ Side Milling
Work Materia Copper Alloy Ballnose
Cuting Codions Spindle Speed |  Feed Rate | Standard Deptti-of-cut (mm) e
Cat.No. (min =) | (mm/min) |~ a, P SuMIDIA
oat
BNBC 2R010-0034 | 20 000 350 | 0.01 0.02
) Long
2R010-0104 | -50,000| 350 | 0.007 | 0.015 Neck
BNBC 2R020-0054 | 20 000 800 | 0.025 | 0.05
: Uncoated
2R020-0204 | -50,000| 700 | 0.02 0.03
BNBC 2R030-0104 |20 000 | 1,400 | 0.05 0.15 ggg
2R030-0304 | -50,000| 1,200 | 0.04 0.1
20,000
BNBC 2R050-0304 ~50,000 2,200 | 0.15 0.35
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ifi"é‘i??al Master BNES Type ()

85| RN
[®) 0 \ ° \ © \ X | X
G rade Side Miling
o3 @ Special Endmill for Hardened Steel
S — g
Q Q
RO.2 | ¢
Z
L
(eDc) (Units: mm)
401 BNES
& -
ol
HexAnge [e] 20 40 60 80 100 (&)
M Body @ For 3-dimensional profile milling, use SUMIBORON Ball
Dimensions (mm) Endmill BNBS type, or MOLD FINISH MASTER BNBR/
Cat. No. Stock BNBP Type.
oD. | ¢ % L | oD
BNES 1060 ® | 60| 70|110]| 60 | 10
1080 ® | 80|100 140 70 | 10
1100 ® 100|120 |170| 75 | 12
1120 ® | 120|140 200 | 80 | 12
1140 ® 140160 |215| 80 | 16
BNES 1160 ® [ 160 180|240 80 | 16

Grade: BN350

B General Purpose Machines
1. Use dry cutting (air blow) conditions.

2. Down cut recommended. Max. a;=EndmillDiameter
g ¥ 3. Make overhang as short as possible and, use a rigid machine.
o0 =
2E @ Side Milling
§ 5 | Hethessof Wor eeri 50 to 57 HRC Harcness ofWork Meterel 58 to 65 HRC
i 1 17 i ' - Cutting Speed 80 to 150m/min
Square | Cutting Conditions (&EtinglspoedklVONNIOTNN Cutting Conditions : g 5P
Spindle Speed n| Feed Rate v; | Depth of Cut a, Spindle Speed n| Feed Rate v; | Depth of Cut a.
D (mm) (min”) (mm/min) (mm) Dc (mm) (min”") (mm/min) (mm)
26108 4,000t0 9,000 | 240 to 540 Up to 0.1 @610 8 3,200 t0 8,000 | 150 to 370 Up to 0.08
210to 12 2,700 to 5,400 180 to 360 Up to 0.15 210to 12 2,100 to 4,800 120 to 370 Upto 0.12
21410 16 2,000 to 3,800 140 to 260 Upto 0.2 21410 16 1,600 to 3,400 110 to 230 Upto0.15
Radius | See L119 for details |
Ballnose
DLC
SUMIDIA
Coat
Long
Neck
Uncoated
CBN
PCD
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Y LI LY

Sie Ming

Grade

Face Miling R

Prof Milng

SUMIBORON

Ball Endmills BNBS Type

o[ == = = 5 =
B3 S| _— 2 2| 28 E| a
S2£8 23 =8 3| =|83 5| &
SO|Oh|IHh EE S| =T o] & | O

R 002

(M T Z :
SIVACIIINN :
)
L
(eDc) (Units: mm)
40 BNBS
30
20—’-"
o 20 40 60 80 100(®)
M Body
Dimensions (mm)
Cat. No. Stock
R | oD, g L | oDs
BNBS 2020S o 10| 2.0 1.5 50 4
2030S [ ) 15| 3.0| 20 60 6
2040S o 20 | 4.0 3.0 70 6
2060S o 30| 6.0 45 80 6
2080S o 4.0 | 8.0 5.5 90 8
BNBS 2100S o 5.0 10.0 | 6.5 | 100 10
2120S o 6.0 | 12.0 75 | 110 12
2140S 70 | 14.0 | 85| 120 16
2160S 8.0 | 16.0 9.5 | 120 16
2180S 9.0 | 18.0 | 105 | 130 | 20
BNBS 2200S 10.0 | 20.0 | 115 | 130 | 20

B General Purpose Machines
1. Use a rigid machine and select a high cutting speed with low feed rate.
2. Use dry cutting conditions.
3. Make overhang as short as possible.
4. If work material hardness is lower than HRC50, try a coated or uncoated carbide ballnose endmill instead. (—158)

@ Radius Milling
WokMaterl | Hyardened Steel | Hardened Steel
Cumng Condltons (50 to 57 HRC) (58 to 65 HRC)
Spindle Speed | Feed Rate | Spindle Speed | Feed Rate
7 i) p(min-p‘) (mm/min) p(min-p‘) (mm/min)
1.0 |26,000| 1,100 (22,000 | 670
1.5 |18,000 700 |15,000| 450
2.0 |13,000 530 |11,000| 330
3.0 8,800 610 | 7,400 | 450
4.0 6,600 460 | 5,600 330
5.0 5,300 630 | 4,500| 400
6.0 4,400 530 | 3,700| 330
8. 3,300 390 | 2,800| 250
10.0 2,600 320 | 2,200 200
Standard [ @p 0.01D. 0.01D,
Depihofcut] pr 0.02D, 0.02D.

| See L123 for details

Grade: BN350

) @ Combination of Special Grade
and Spiral Cutting Edge

The combination of special
SUMIBORON grade with unique
tool design is a break-through
for high efficiency and smooth
endmilling of hardened steels.

S||iwpu3g
NoHogINNS

[72

=
=
=
@

Radius
Ballnose

DLC

SUMIDIA
Coat

Long
Neck

Uncoated

CBN
PCD
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SUMIDIA Endmills

DFE Type

}

838/ §_|__|E |& |Hardened Ste = slzle |2
@ @ @ SEIE888 ég & 22 o5 0 606010 _g 7 | < |88 8| &
COlOD|ID|&EF|= 5| HRC | HRC | HRC |Sh D |iE E| O < Oo<<| S S
X[ X[ X[ X[ X[ X[ X|[X|[X|[X|X]e]e]|O
Grade Side Miling Face Miling
DFE2000S (2 Flutes) DFE4000S (4 Flutes)
Fig 1
TN Oi [ e 2N ié g
N\ </'r % % [~ = %
co.1”"4] co.1 |4
Ly Lt
L L
A.R.:24,05=+3°
08,09,010=+5°
R.R.: 0°
(2Dc) (Units: mm)
40[ DFE £
30 Q
Q
20 4
10] L
o 20 40 60 80 1000 L
M Body (2 Flutes) M Body (4 Flutes)
Dimensions (mm) Dimensions (mm)
Cat. No. Stock Cat. No. Stock Fig
oD, L¢ L oD oD, L¢ L oD
DFE 2040S o 4.0 15 50 6 DFE 4090S o 9.0 15 70 10 1
20508 ( 5.0 15 50 6 4100S o 100 | 15 70 10 1
2080S o 8.0 15 60 10 4130GS (] 13.0 15 70 10 2
2090S o 9.0 15 70 10 Grade: DA2200
2100S [ ) 10.0 15 70 10

Grade: DA2200

@ High rake Cutting Edge with DA2200 grade reduces burrs and enables high-speed, high-efficiency machining.
@ For face milling of Al-alloy, such as computer parts.

<

SE

2 C

(A1)

Square B General Purpose Machines
1. If the machine is not designed to achieve the recommended spindle speed, please use the max. spindle speed available. a
2. If cutting noise and vibration are present, please change the cutting conditions accordingly. P
@ Face Milling (2 Flutes) @ Face Milling (4 Flutes)
\VorkMeterial |~ Afuminium Alloy WorkMeeral |~ Aumninium Alloy

Cond. Copper Alloy Cond. Copper Alloy
: Spindle Speed|Feed Rate Spindle Speed|Feed Rate
Radius | Dc ™™ A\ Fiminy) | (mmimin) Detom [ (min) | (mmimin)
4.0 |40,000 | 4,000 9.0 17,800 | 3,560
Balnose | 50 32,000 3,200 10.0 |16,000 | 3,200
8.0 |20,000| 2,000 13.0 /12,300 | 2,460
DLC | 90 |17,800| 1,780 o] ap 0.4D,
SUMIDIA 10.0 |16,000| 1,600
Coat  [Skilghini] @p 0.4D,

Long

Neck

Uncoated

CBN

PCD
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@ DAEType

38|8_|.-|E |& |HardenedSteellg |5 58 |58 _| 2| o
SEE888 ég & 2 (055 0606010 65| &5 B Eg 7 | < |88 8| &
CO|lOD|ID|&EZ|= 5| HRC | HRC | HRC |h &b |iE B O < Oo<<| S S
X[ X[ X[ X[ X[ X[ X|X|[X|[X[X]e]e]|O
G rade Side Miling Face Millng
/"“ c%, © 7N, c:gf e
@ 8 = T 9
{ = z
Ls L L L
(oDc) (Units: mm)
40r DAE
30
20
10]
o 20 40 60 80 100
Il Body (1 Flute) Il Body (2 Flutes)
Dimensions (mm) Dimensions (mm)
Cat. No. Stock Cat. No. Stock
oD, Ls L oD oD, Ls L oD
DAE 1040 o 4.0 10 45 6 DAE 2060 o 6.0 20 50 6
1050 [ ] 5.0 12 50 6 2070 o 70 20 60 8
Grade: DA200 2080 o 8.0 20 60 8
2090 ( 9.0 25 71 10
2100 [ ) 10.0 25 71 10
DAE 2110 o 1.0 25 75 12
2120 [ 12.0 25 75 12

Grade: DA200

@ Long tool life with excellent surface finish
@ Ideal for finishing aluminium and copper alloys and machining reinforced plastics such as GFRP and CFRP

B General Purpose Machines
1. If the machine is not designed to achieve the recommended spindle speed, please use the max. spindle speed available.
2. If cutting noise and vibration are present, please change the cutting conditions accordingly.

ng
@ Face Milling (1 Flute) @ Face Milling (2 Flutes) §‘§
WorkMeeral | Ajyminium Alloy WorkMeerial | Alyminium Alloy % >
Cond. Copper Alloy Cond. Copper Alloy Square
D Spindle Speed Feed Rate| D Spindle Speed|Feed Rate
e (mm) (min) | (mm/min) o (mm) (min) | (mm/min)
4.0 6,000 | 210 6.0 6,400 | 580
5.0 5,000 | 175 7.0 5,500 | 500
Sutletia] @p 0.4D. 8.0 | 5,400 | 500
9.0 5,300 | 480
10.0 4,800 | 440
11.0 4,400 | 400
12.0 4,000 | 360 Radi
Swailgheial] ap 0.4D. adius
Ballnose
DLC
SUMIDIA
Coat
Long
Neck
Uncoated
CBN
PCD
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