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B Application and selection of type distinctions

Ref. o . . No. of Helix | Outside Dia.
Page Applications Description Features Shape Coating Flutes Angle oDC (mm)
110 2FESS 2 21~016
2FESM 2 flutes, Corner sharp edge 2 20.2~0216
L11 2FESL o~ — 2 91~016
2FEKS 2 30°
L12 ] 2 flutes, Tough corner edge 5 23~0216
Surfape finish MEGACOAT
oriented 4FESM 4 flutes, Corner sharp edge I a— 4 21~016
L13 PSS —
4FEKM 4 flutes, Tough corner edge T T— 4 23~ 0216
2FESW 2
L14 3FESW For Automatic Lathes s 3 35° | 03~013
4FESW 4
L15 3UFSM 3 flutes, Multi-purpose &)f“: 3 45° 21~ 220
4PGSS 4
23~ 025
5PGSS 5
4PGSM 4
SPGSM Multi-edge type : e — 5 26~ 225
i- N b i
L16 | Multi-Purpose P Slotting, Shouldering [y TIAIN 5 o
Multi-Purpose
R High feed rate finishing “
5PGSL 5 26 ~ 225
6PGSL 6
4PGRM AN -
- (Radius) N — 4 23~ 220
L18 SZFKS 3D Muttfuncion high effii = MEGACOAT | 40° 06~ 012
ulti-function high efficien K\
3ZFKM 9 Y = 3 23~012
4YEKM 4
L20 4YECM o NN — TIAIN 4 o4~ 325
4YERM 4/5 flutes, High efficiency h
(Radius) Difficult-to-cut Materials 4 38°
5DEKM Unequally partitioned flute design N 5
IO N e—— AITIN 24~ 325
5SDERM NN 5
L21 (Radius)
4YFSM Difficult-to-cut Materials AN 4
’ 3 NN — i o ~
SYESM Finishing NN TIAIN p 45 24~ 320
H|.gh efflaen_cy 3RDSM 3
chip evacuation
4RDSM 4 84~ 025
5RDSM [SE— 5
L22 Roughing, Large flat surface e L . I 20°
3RDSL ghing. -arg b2 3
4RDSL 4 26 ~ 225
5RDSL TIAIN 5
4RFSM 4 6~ 025
R — 26~o
6RFSM DR — 6
L23 3RFRS Roughing, Notched surface 3 45°
(Radius) R —— ~
4RFRS RN\ — ) 24 ~012
(Radius)




Substrate of all solid endmills is
carbide.

Workpiece Material
Hardened Steel

; Aluminum &
UP to UP to UP to UP to Stainless steel  Titanium Alloys Hea;lrlis;:tant Cast Iron Non-ferrous
30HRC 40HRC 55HRC 68HRC W Description §§§é

p Y p S S N p p N p N — S
~30HRC 30~ 40HRC Titani Heat resistant CastIron A

) A Alloys Alloys | ) Non-ferrous Metals,

\ » \ W \ \ _ ) \ ) \ Y A >

2FESS
| 2FESM |
2FESL | L11
2FEKS
| 2FEKM |
4FESM
4FEKM
2FESW
3FESW | L14
4FESW

O O O O O O O 3UFSM | L15

4PGSS
5PGSS
4PGSM
5PGSM
L
o © O O 6PGSM
4PGSL
5PGSL
6PGSL
4PGRM
O O O O (Radius) | "7
3ZFKS
O O O O O O 1 L8

3ZFKM
4YEKM

O O O O O O 4YECM L20

4YERM
(Radius)
5DEKM
| 5DERM
(Radius) | |21
4YFSM
| 6YFSM |
3RDSM
4RDSM
5RDSM
O O O @) —arpsL | -2
4RDSL
| 5RDSL |
4RFSM

6RFSM
3RFRS L23

(Radius)
O o) o) O O o) O O - (Radius) |
(Radius)
© : 1st Choice (O : 2nd Choice

L10

L12

L13
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Tool Selection Guide -

M Application and selection of type distinctions

Ref. - L : No.of | Helix | Qutside Dia.
Page Applications | Description Features Shape Coating Flutes Angle oDc ()
2UEBS | Ball-nose End Mill with 2 Flutes ;*‘v‘i— 2 30° 21~ 220
L24 ——
Ball nose 3UEBS Ball-nose End Mill with 3 Flutes &\\‘\“— TiAIN 3 30° 23~212
L25 4YEBM | Ball-nose End Mill with 4 Flutes | @ 5 WM e 4 38 | 05~020
Special . i S . o -
L26 | comerR shape| SPDRS 6 flutes, High feed rate e — AITIN 6 20 26~ 012
4HFSS 4
5HFSS 5
6HFSS 6 o1~012
IhESS Multi-edge type MEGACOAT !
L28 4HFSM ) ANNNNN —— 4 45°
Hardened 5HF§M Negative rake angle BN HARD 5
metals 6HFSM Hard(-?nled.metals 6 &1~ 225
7HFSM Finishing 7
8HFSM 8
4UGSM O — . 4 )
- 6UGSM ANNNN\— TIAIN 6 50 23~ 216
L30 3NESM Unegually r_)artlt!oned flute .i\‘ NN 3 38° 23~ 320
. design, With wiper edge e ——
Aluminum & Z2NFSM Sharpness oriented T T — 2 01~ 020
- QNN o —
L3 Non-ferrous ?;:ll::ss“: Smooth chip evacuation XS “-: g 45 ggf’;g
L metals 3AESM 3 E’6 2,25
i IS ® 20~ @
L32 3AESL Roughing T i A — 3 30 26 ~ 225
G
2%
= M Solid End Mill Identification System
2
L
> 2 FESMO020 - 060 - 04 XXXXXXXX
©
a OO O®O®6 6 @ @
\—‘ | | | ‘ ‘ ‘
@ No. of . ®) Helix L ® Length of | ® Outside | @ Length Shank
Flutes @ Series Angle @ Application cut Dia. of cut diameter © Others
2 F  : Surface finish oriented D:20-29° | S: Square S : Short 020 060 04 Corner
3 U wp /P (PG): Multi-purpose E:30-39° |B: Ball Nose M: Medium ! ! l Radius
4 Z : Multi-function high efficiency F:40-49° |R:Radius L :Long 2.0mm 6.0mm 4.0mm | C width
5 Y/D : High efficiency G:50-59° | K: Tough corner W: For etc...
6 (Difficult-to-cut Material) edge Automatic
7 R :Roughing C: with Corner Lathe
8 H/U (ue): Hardened metals Chamfering
N/A : Aluminum &
Non-ferrous metals
B Name of parts
@ Square Type @ Radius Type @ Ball-nosed Type
— Overall length (L) Overall length (L) j——————————Overall length (L)
Lengthof cut (2) N(eg)kD?')av Neck Dia. (D) Under Neck Length (22)
: - L i an i leck Dia.
Du&dnecl))‘a']:j dgsi‘;’"D{T' Outside Dia| jdisahmagter e NWKD?)
Cutting Parts Helix Angle ™~ Neck Shank (Epe) (®Ds)  Outside Dia.| 4 . ‘ —*— ——————— Jdisah:re‘:(er
Corner Radius (r) Flute\—Helix Angle (¢Dc) (¢Ds)
Radius of Ball Nose (R)

L4



Substrate of all solid endmills is

carbide.
Hardened Steel
: Aluminum &
UP to UP to UP to UP to Stainless steel  Titanium Alloys Hea;ﬂz?:tant Cast Iron N(L)Jrrmgﬂrgus
30HRC 40HRC 55HRC 68HRC W Description F'fagé
30~ 40HRC | ~55HRC | @J T' i ) Y ') L aﬁ'.‘?l"..in':.ls"&'eﬁ
@) O 2UEBS
L24
@) O O O O O 3UEBS
@) O O O O O 4YEBM | 125
O O O @) 6PDRS | 126
4HFSS
5HFSS
6HFSS
7HFSS
@) @) @) @) 4HFSM | 128
5HFSM
6HFSM
7HFSM
8HFSM
4UGSM
@) @) sucsm | -2°
3NESM L30
2NFSM
O 3NFSM | L31
3NFSL
3AESM
3AESL e

O : 1st Choice O : 2nd Choice

. Super Micro-arain carbide The products made from super
M How to read icon P 9 micro-grain cemented carbide

Coating Shank Diameter Tolerance

8 MEGACOAT 8 MEGACOAT TiAIN AITIN EN Non-
Q,X Hard Q?SJQ&. Coating @ Coating § coating . S Eh
ank Diameter
& \\ % ® ’-l Tolerance is h5.
ank Dia.

Corner Form
— Shank Diameter
Radius Corner with with Corner f
'arp sharp edge ’nd Corner land Chamfering IR GG
5 S; ank Dia.

Corner Radius Tolerance Ball-nose Radius Tolerance Flutes Helix Angle Cutting edge shape

2l Corner Radius Tolerance [l The R tolerance of ball [ 4 3 edge design Helix Angle 30° Roughing
4l is 0/-0.02mm. 4488 end millis 0/-0.02mm.
) =/

B Cutting parts shape

|| Sold End Mill_ JISSS
Oll n 1N
L

L?

@ End cutting edge @ Cutting edge shape @ with Corner land

Radial Rake angle ® Tough Corner edge (with Corner land)

1st Radial Relief angle

2odladial m R v‘ [General shape] [with Corner land]

Relief angle

Flute

" Cutting edge End Gash ‘ End Gash ‘
Core Dia. \\
e — S ‘

L Corner land

-~
% Square 4 flutes
© Core Diameter Ratio (%)=(Core Diameter ./ Outside Diameter)x100

LS



Guide for tool selection -

M Introduction

. . . L10~L14
Surface finish oriented

MEGACOAT is applied MEGACOAT and sharp cutting edge achieves high precision
finishing by excellent wear resistance and heat-resistance. Total
length 35mm and 45mm are available for automatic lathe.

]
|
I

‘J |
{

(FES)

. L15~L17
Multi-purpose

\ Multi-purpose endmill for slotting and shouldering. Core diameter
PSE,- AT ratio is 60% for 1D distance from the bottom edge, and 80% for
the longer distance. Smooth chip evacuation and high rigidity.

ies
(PGS)

High efficiency chip evacuation L18~L23

Multi-function high efficiency "AXEL MILL". Applicable for plunge
2 Series | milling, slotting and finishing with one endmill. Smooth chip

L

%)
ii

evacuation because sub-groove on gash breaks chips at plunge
milling.

(3ZEKS)

Solid End Mill §\\§\\
olid End Mill NSSIS
-y

A “1__ Varied interval flute design reduces vibration and A
N\ improve efficiency at slotting and shouldering.
T N—
(4YEKM, 4YECM, 4YERM) Applicable for stainless steel and heat resistant s
steel with 3 types of cutting edge. (corner land, vecw varied interval fiute

chamfered, radius)

Varied interval flute design with 5 flutes. For high efficiency
slotting and shouldering.

Applicable for difficult-to-cut materials like stainless steel and heat
resistant steel.

D Series

RDS type is for general use with large flat surface
edge of 20 degrees helix angle.

RFS has notched surface edge of 45 degrees helix

angle. RFS type is applicable for hardened materials
and titanium alloy with strong edge.

UVvVvVVvVvV VvV v

L6



Ball-nose end mill

L24~L27

AN

(UEB, YEB)

Ball-nose end mill with 2 / 3 / 4 flutes.

(3UEBS)
s High efficiency radius. Achieves large cutting allowance and high
0 P ISories, II_ efficiency cutting with special corner radius shape.
- ——
L) (6PDRS) Ramping and arc cutting are possible.

Hardened metals

L28~L29

MEGACOAT Hard is applied
I S —
NN —

(HFS)

New PVD coating MEGACOAT Hard for hardened metals is
applied.

Large core diameter and negative rake angle improves edge
strength.

Helix angle 45 degrees. High efficiency cutting and long tool life
with wide lineup of 4, 5, 6, 7 and 8 flute types.

(UGS)

For hardened metals with negative rake angle. Helix angle is 50
degrees.

Aluminum & Non-ferrous metals

L30~L32

N [
NN N Y

'N IO —
| ( sSeré'?s h\‘\‘\\ ‘—
NES, NF )

(3NESM)
"i — A
£ N

(3NFSM)

NES type realizes good surface finish with wiper cutting edge.
Varied interval flute design prevents chatter and improves
cutting efficiency and surface finish quality of side wall of
workpiece.

MFS type improves chip evacuation by special rake face design
and 45 degrees helix angle.

(D e VLL)
A Seri J‘“!nhm.il'h
d eries | I —
(3AESM)

Roughing endmill for high efficiency cutting of aluminum and
non-ferrous metals.

VeV VVvV Vv

s
YA\

|| Solid End Mill

L7
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Solid End Mill Series

B New PVD technology, MEGACOAT

For high precision finishing, MEGACOAT

— — F-series

S MEGACOAT achieves high precision finishing L1
(RN = 0~L14
£ \\L and a sharp cutting edge.

B High-quality, sharp edge

@ Wear resistance and high heat-resistance

Smooth surface qualit
MEGACOAT e 9 y

Nitride solid solution of high melting point metal
High hardness and oxidation resistant
Smooth surface

@ Fracture resistance and stable cutting

Super Micro-grain cemented carbide

- H-series
_ Achieves longer tool life and stable cutting of hardened L28

metals with a special multi-layer coating.

A —

B Excellent wear resistance and heat resistance

@ MEGACOAT Hard structure 40

: : MEGACOAT Hard
Special multi-layer 35

coating 34 ------------ ..... a .........
30 .- : - :

©
Q30 Qb ot M
) COTAN :
n 0 ; h
' {=m O piverg
New coating layer .5 :
(super oxidation resistance) & 20 | N B ..
MEGACOAT layer T 0 ; ; ;
Super Micro-grain 15 . . .
cemented carbide 400 600 800 1000 1200 1400

Achieves super hardness to control abrasion of the

Oxidation temperature (°C)
edge coating

B Smooth cutting edge quality with a unique coating technology

@ Smooth surface quality
-

Kyocera MEGACOAT Hard Competitor A Competitor B
Smooth and sharp to the tip of the Coating surface is rough and there is much ~ Major abrasion of cutter and exposed
cutting edge. cutter abrasion. material is noticeable.
Longer tool life and improved surface finish. The cutter edge is rounded.
\ /

@ Smooth endmill surface reduces welding and allows stable cutting




M Case studies

9SMnPb28 (SUM24L

*OA parts

V¢ = 88m/min (n=3,500min"") Machined portion
«ap=0.5mm — !

+fz=0.23mm/t (Vf =3200 mm/min)
‘WET
*4FESM080-190-08 —

230
210
i
.

i

MEGACOAT | 230 pcs/edge

Competitor Coating E 100 pcs/edge

*Automotive parts
*Vc = 40m/min (n=3,200min"")
*ap=0.1mm

+fz=0.01mm/t (Vf =70 mm/min)
*WET
*2FESM040-110-06

MEGACOAT

Competitor Coating F 350 pcs/edge

*Kyocera showed 2.3 times longer tool life than Competitor E.

*Kyocera's new coating technology resolved edge fracturing and provided stability
compared with Competitor E.

-Kyocera showed superior finished surface compared with Competitor E.

MEGACOAT Competitor Coating E
(Number of workpiece (Number of workpiece
processed: processed:

230 pcs/edge) 100 pes/edge)

Evaluation from the customer

*Kyocera processed twice as many workpieces compared to Competitor F.
«Competitor H is limited to 350 workpieces due to excessive wear. Kyocera prevents
chipping thereby enabling long-life and stabilized machining.

MEGACOAT Competitor Coating E
(Number of workpiece (Number of workpiece
processed: processed:
700 pcs/edge) 350 pcs/edge)

Evaluation from the customer

5 (S45C

*Machine parts
*Vc=100m/min (n=3,980min"")

+ap =0.45mm /

+fz=0.05mm/t (Vf =800mm/min)

“WET

4 flutes

«Tool life 4000 pcs/edge /

-4FESW080-080-08 : \
Four:times the/‘
producﬁ@!/

IR SSVLEDEVED RN Table feed . Vf=800mm/min

Competitor Coating G Table feed Vf=200mm/min

*Machine parts
*Vc=100m/min (n=3,200min"")
*ap x ae=3.5 x 3.0mm
«fz=0.05mm/t (Vf =640mm/min) 1
‘WET
*4 flutes =
*4FESW100-080-10

1.6 times the
productivity/! /‘
Fiveitimesithe

tool life!
—

I SN DD TR (VRS Table feed 8 Vf=640mm/min

Competitor Coating H Table feed Vf=400mm/min

[Competitor Coating G] User comments:

@84 flutes *Was able to increase both cutting speed and

Ve=63m/min (n=2508min"") table feed rate. " "

ap=0.45mm +Despite the increase in machining conditions, burr
formation decreased.

Tool life 4000 pcs/edge
2=0.02mm/t (Vf=200mm/min)

Evaluation from the customer

[Competitor Coating H] User comments:

@74 flutes «Automatic general purpose end mills have

Ve=44m/min (n=2000min"") a shorter edge length with improved rigidity,

ap x ae=3.5 x 3.0mm which enabled an increase from conventional
— i o . @7 to 810, thus improving machining

z=0.05mm/t (Vf=400mm/min) conditions.

-Compared to conventional tools, tool life
improved five times.

Evaluation from the customer’

Hardened steel (60HRC)

*Mold

*Ve=60m/min (n=1,194min"")
«ap x ae=40 x 0.3mm
+fz=0.056mm/t (Vf=400mm/min)
<6 flutes

*6HFSM160-420-16 S0p 1600

\

Double'the
amount of chip
extraction
Two times the——

—tool lifel]

6HFSM160-420-16  Waie-scy 7ol W ol

Competitor Coating | [mutofchpedeeion () 2. 4cc/min Tool life; 5pes/ edge

X153CrMo

12 (63HRC, SKD11)

*Block

*Ve=70m/min (n=3,700min"")
sap x ae=3 x 0.12mm
+fz=0.04mm/t (Vf=800mm/min)
DRY

the tool life!>
+6 flutes

*6HFSM060-170-06 80

60

40

2|

6HFSM060'1 70'06 kyocera Competitor Competitor Competitor

Competitor Coating J,K,L

o

Cutting Length (m)

[Competitor Coating 1] User comments:

21646 flutes The cutting speed and table feed rate is
Vc=30m/min (n=597min-") doubled compared to competitor's coated
ap x ae=40 x 0.3mm product |. The cut ting edge conditions are
2=0.056mm/t (VF=200mm/min) excellent and the tool life is also doubled.

Evaluation from the customer

[Competitor Coating J,K,L] Shouldering:
26+6 flutes Compared to competitor's coated products, the
Ve=70m/min (n=3700min"") B6HFSM has a three times as much tool life.

ap x ae=3 x 0.12mm
2=0.04mm/t (Vf=800mm/min)

Internal evaluation

=
°
c
L
hel
e}
(72]

L9



M 2FESS (short EEEE F5 W 2FESM (Vedum)  Sroocers [ Sete
(Unit : mm) (Unit : mm)
o Outside T Length Ngck $hank Overall| No. of o Outside e Length Ngck §hank Overall| No. of
Description Std.| Dia. | erance| Of CUt | Dia. |diameter | length | Flutes Description Std.| Dia. | lerance| Of CUt | Dia. |diameter | length | Flutes
oDc 4 D1 oDs L 4 oDc { D1 @Ds L z
2FESS010-015-04 |® | 10 | (S| 15 | 1.1 | 4 | 45 | 2 2FESM002-004-04 | ® | 0.2 | (3.c| 04 |022| 4 | 45 | 2
2FESS015-023-04 (@ | 15 | 0. 23 |16 | 4 | 45 | 2 2FESM003-006-04 |® | 0.3 | (3,.| 06 032 4 | 45 | 2
2FESS020-030-04 |® | 20 | (5.5 30 | 21 | 4 | 45 | 2 2FESMO004-008-04 (® | 0.4 | (0.-| 0.8 |042| 4 | 45 | 2
2FESS025-037-04 (@ | 25 | (0. (37 | 26| 4 | 45 | 2 2FESM005-010-04 | ® | 0.5 | (3.c| 1.0 |053| 4 | 45 | 2
2FESS030-045-06 |® | 30 | (55| 45 |32 | 6 | 50 | 2 2FESM006-012-04 | ® | 06 | (3,c| 1.2 |063| 4 | 45 | 2
2FESS035-052-06 |® | 35 | (0552 37| 6 | 50 | 2 2FESM007-014-04 | @ | 0.7 | (35| 14 |074 | 4 | 45 | 2
2FESS040-060-06 |® | 40 | ,5,5| 60 | 42 | 6 | 50 | 2 2FESM008-016-04 | ® | 0.8 | (3.c| 1.6 084 | 4 | 45 | 2
L 2FESS045-067-06 |® | 45 | 0| 67 | 47| 6 | 50 | 2 2FESM009-020-04 (@ | 0.9 | 5.5 20 |095| 4 | 45 | 2
2FESS050-075-06 |® | 50 | (5| 75 | 52 | 6 | 50 | 2 2FESM010-025-04 | @ | 1.0 | (35| 25 | 1.1 | 4 | 45 | 2
C 2FESS055-082-06 |® | 55 | (9,-| 82 | 57 | 6 | 50 | 2 2FESM011-025-04 | @ | 1.1 | 05| 25 | 12 | 4 | 45 | 2
%[é' 2FESS060-090-06 |® | 60 | 50| 90 | - | 6 | 50 | 2 2FESM012-040-04 (@ | 12 | (0.c| 40 | 13 | 4 | 45 | 2
_ | 2FESS080-120-08 (@ | 80 |02 120 - | 8 | 60 | 2 2FESM013-040-04 | @ | 1.3 | (3.c| 40 | 14 | 4 | 45 | 2
= 2FESS100-150-10 | ® | 10.0 | 0092|150 | - | 10 | 70 | 2 2FESM014-040-04 | @ | 1.4 | (3..| 40 | 15 | 4 | 45 | 2
E 2FESS120-180-12 | @ | 12.0 | 0010 180 - | 12 | 75 | 2 2FESM015-040-04 (@ | 15 | (0.5 40 | 16 | 4 | 45 | 2
% 2FESS140-210-16 | ® | 14.0 | 00301210 | 142 | 16 | 75 | 2 2FESM016-050-04 | ® | 1.6 | (35| 50 | 1.7 | 4 | 45 | 2
@ 2FESS150-230-16 | @ | 15.0 | 39191 23.0 | 152 | 16 | 90 | 2 2FESM017-050-04 | @ | 1.7 | (3.c| 50 | 18 | 4 | 45 | 2
= | 2FESS160-240-16 | ® | 16.0 | 3315|240 - | 16 | 90 | 2 2FESM018-050-04 | ® | 1.8 | o3| 50 | 19 | 4 | 45 | 2
2FESM019-050-04 | @ | 1.9 | (3.c| 50 | 20 | 4 | 45 | 2
Sharp Cutting Edge Reduced Burrs 2FESM020-060-04 |® | 20 | (3.c| 60 | 21 | 4 | 45 | 2
2FESM021-060-04 | @ | 2.1 | (3.c| 6.0 | 22 | 4 | 45 | 2
| 2FESM022-060-04 |® | 22 | (3..| 60 | 23 | 4 | 45 | 2
Bk o 2FESM023-060-04 | ® | 23 | O, | 60 | 24 | 4 | 45 | 2
(n=2,230min") 2FESM024-080-04 (@ | 2.4 | (0. .| 80 | 25 | 4 | 45 | 2

- apxae=>5.0mmx1.0mm 0
. £2=0.03mmit 2FESM025-080-04 |® | 25 | (3..| 80 | 26 | 4 | 45 | 2
Shouldering (vf=134mm/min) 2FESM026-080-04 |® | 26 | (3..| 80 | 27 | 4 | 45 | 2
2FESM027-080-04 |® | 2.7 | (3.-| 80 | 28 | 4 | 45 | 2

Upper workpiece area 0
2FESM100-220-10 Competitor Coating D 2FESM028-080-04 | ® | 2.8 | 5015 80 | 29 | 4 | 45 | 2
2FESM029-080-04 (@ | 29 | (0.-| 80 | 31 | 4 | 45 | 2
2FESM030-100-06 | ® | 3.0 | ,3,5[100| 32| 6 | 50 | 2
2FESM031-100-06 | ® | 3.1 | 43,5/ 100| 33 | 6 | 50 | 2
2FESM032-100-06 | ® | 32 | ;3..|100| 34 | 6 | 50 | 2
2FESM033-100-06 |® | 3.3 | ,3,5[100| 35| 6 | 50 | 2

Surface finish oriented, 2 flutes, Corner sharp edge Va

B 2FESS, 2FESM, 2FESL

Super Micro-grain carbide

MEGACOAT is applied

No. of Flutes: 2

Workpiece Materials

% 1st choice

B

~30HRC | [30~40HRC| | ~55HRC

Stainless

steel

o

Cast Iron

Aluminum &

Non-ferrous Metals)

@Ds™

Recommended Cutting Conditions ® L33

@ : Std. Item

L10



B 2FESM (Medium)

(Unit : mm) (Unit : mm)
o Outside N Length Nepk Shank Overall| No. of o Outside . Length N(?ck Shank Overall| No. of
Description Std.| Dia. |\ orance of cut | Dia. |diameter | length | Flutes Description Std.| Dia. | erance of cut | Dia. |diameter | length | Flutes
@Dc { D1 oDs L z oDc { D1 @Ds L Y4
2FESM034-100-06 | ® | 34 | 0,5/ 100 36 | 6 | 50 | 2 2FESM080-190-08 | ® | 8.0 | 33%|190| - | 8 | 60 | 2
2FESM035-100-06 | ® | 3.5 | 5.5/ 100 |37 | 6 | 50 | 2 2FESM081-190-10 | @ | 8.1 | 3052|190 | 83 | 10 | 70 | 2
2FESM036-100-06 | ® | 36 | ;5.5 10.0| 38 | 6 | 50 | 2 2FESM082-190-10 | @ | 8.2 | 3092|190 | 84 | 10 | 70 | 2
2FESM037-100-06 | ® | 3.7 | 5.5/ 10.0| 39 | 6 | 50 | 2 2FESM083-190-10 | ® | 8.3 | 0952|190 | 85 | 10 | 70 | 2
2FESM038-110-06 | ® | 3.8 | 5.5/ 11.0| 40 | 6 | 50 | 2 2FESM084-190-10 | ® | 8.4 | 3052|190 | 86 | 10 | 70 | 2
2FESM039-110-06 | ® | 3.9 | 5.5/ 10| 41 | 6 | 50 | 2 2FESM085-190-10 | @ | 8.5 | 3092|190 | 87 | 10 | 70 | 2
2FESM040-110-06 | ® | 4.0 | ;5.5 11.0| 42 | 6 | 50 | 2 2FESM086-190-10 | ® | 8.6 | 0052|190 | 88 | 10 | 70 | 2
2FESM041-110-06 | ® | 4.1 | 5.5/ 10| 43 | 6 | 50 | 2 2FESM087-190-10 | @ | 8.7 | 3052|190 | 89 | 10 | 70 | 2
2FESM042-110-06 |® | 42 | (9,.| 110 44 | 6 | 50 | 2 2FESM088-190-10 | @ | 8.8 | 3992|190 90 | 10 | 70 | 2
2FESM043-110-06 | ® | 4.3 | 5.5/ 10| 45 | 6 | 50 | 2 2FESM089-190-10 | @ | 8.9 | 3952|190 91 | 10 | 70 | 2
2FESM044-110-06 | @ | 4.4 | ,O..|11.0| 46 | 6 | 50 | 2 2FESM090-190-10 | @ | 9.0 | 3092|190 92 | 10 | 70 | 2
2FESM045-110-06 | @ | 4.5 | (55| 11.0| 47 | 6 | 50 | 2 2FESM091-190-10 | @ | 9.1 | 3052/19.0| 93 | 10 | 70 | 2
2FESM046-110-06 | ® | 46 | 5./ 11.0| 48 | 6 | 50 | 2 2FESM092-190-10 | @ | 9.2 | 3952190 | 94 | 10 | 70 | 2
2FESM047-110-06 | ® | 47 | 5.,/ 10| 49 | 6 | 50 | 2 2FESM093-190-10 | @ | 9.3 | 3092|190 95 | 10 | 70 | 2
2FESM048-130-06 | ® | 4.8 | 5.5/ 130 | 50 | 6 | 50 | 2 2FESM094-190-10 | @ | 9.4 | 30521 19.0| 96 | 10 | 70 | 2
2FESM049-130-06 | ® | 49 | 5.,/ 130 |51 | 6 | 50 | 2 2FESM095-190-10 | @ | 9.5 | 3052|190 97 | 10 | 70 | 2
2FESM050-130-06 | ® | 50 | ;5,5 13.0| 52 | 6 | 50 | 2 2FESM096-220-10 | ® | 96 | 3092|220 - | 10 | 70 | 2
2FESM051-130-06 | ® | 5.1 | 5.5/ 130 | 53 | 6 | 50 | 2 2FESM097-220-10 | @ | 9.7 | 3%/ 220| - | 10 | 70 | 2
2FESM052-130-06 | ® | 52 | 5.5/ 13.0| 54 | 6 | 50 | 2 2FESM098-220-10 |® | 9.8 | 0% 220| - | 10 | 70 | 2
2FESM053-130-06 | ® | 53 | 13,5130 55 | 6 | 50 | 2 2FESM099-220-10 | @ | 9.9 | 3092|220 - | 10 | 70 | 2
2FESM054-130-06 | ® | 5.4 | ;0.5 13.0| 56 | 6 | 50 | 2 2FESM100-220-10 | ® | 10.0 | 3092220 - | 10 | 70 | 2
2FESM055-130-06 | ® | 55 | 5.5 13.0| 57 | 6 | 50 | 2 2FESM105-220-12 | @ | 10.5 | 3092|220 | 107 | 12 | 75 | 2
2FESM056-130-06 |® | 56 | ;95| 130 | 58 | 6 | 50 | 2 2FESM110-220-12 | @ | 11.0 | 0008 | 22.0 | 11.2 | 12 | 75 | 2
2FESM057-130-06 | ® | 57 | 0.5/ 13.0| - | 6 | 50 | 2 2FESM115-220-12 | @ | 11.5 | 0002 | 22.0 | 11.7 | 12 | 75 | 2 32
2FESM058-130-06 |® | 58 | ;95| 130 - | 6 | 50 | 2 2FESM120-260-12 | ® | 12.0 | 3010260 | - | 12 | 75 | 2
2FESM059-130-06 |® | 59 | ;95| 130 - | 6 | 50 | 2 2FESM130-260-16 | @ | 13.0 | 39301260 | 132 | 16 | 75 | 2 s
2FESM060-130-06 | ® | 6.0 | 5,0 | 13.0| - | 6 | 50 | 2 2FESM140-260-16 | ® | 14.0 | 3930|260 | 142 | 16 | 75 | 2 E
2FESM061-160-08 |® | 6.1 | ,5,| 160 63 | 8 | 60 | 2 2FESM150-300-16 | ® | 15.0 | 30101300 | 152 | 16 | 90 | 2 2
2FESM062-160-08 |® | 6.2 | ;5,0 160 64 | 8 | 60 | 2 2FESM160-320-16 | ® | 16.0 | 390/320| - | 16 | 90 | 2 2
2FESM063-160-08 | ® | 6.3 | ;050|160 | 65 | 8 | 60 | 2 —
2FESM064-160-08 | ® | 6.4 | 5, 16.0| 66 | 8 | 60 | 2 B 2FESL (Long)
2FESM065-160-08 | ® | 6.5 | 05| 160 | 67 | 8 | 60 | 2 -
2FESM066-160-08 | ® | 6.6 -0.820 16.0| 6.8 8 60 2 Outside| . [Length| Neck | Shank |Overall| No. of
2FESM067-160-08 | ® | 6.7 | 9,0/ 160 |69 | 8 | 60 | 2 Zesalgien BU E';C lcance °f2°”‘ Ei;- di:'”:ief 'enf‘h F'Uztes
2FESM068-160-08 | ® | 6.8 | 05| 160 70 | 8 | 60 | 2 2FESL010-040-04 | ® | 10 | (0| 40 | 14 | 4 | 45 | 2
2FESM069-160-08 | ® | 6.9 | 5,0/ 160 | 71 | 8 | 60 | 2 2FESL015-060-04 | ® | 15 | Ouc| 60 | 16 | 4 | 45 | 2
2FESM070-160-08 | ® | 7.0 | 05| 160 72 | 8 | 60 | 2 2FESL020-090-04 | ® | 20 | (05| 90 | 21 | 4 | 45 | 2
2FESM071-160-08 | @ | 7.1 | 05| 16.0| 7.3 | 8 | 60 | 2 2FESL025120-04 | ® | 25 | 9| 120 26 | 4 | 45 | 2
2FESM072-160-08 | @ | 7.2 | ;0| 16.0| 7.4 | 8 | 60 | 2 2FESL030-140-06 | ® | 3.0 | (0140 32 | 6 | 50 | 2
2FESM073-160-08 | @ | 7.3 | ;05| 16.0 | 7.5 | 8 | 60 | 2 2FESL040-170-06 | ® | 40 | 0,5/ 170| 42 | 6 | 50 | 2
2FESMO074-160-08 | ® | 7.4 | ,0,,| 16.0| 76 | 8 | 60 | 2 2FESL050-200-06 | ® | 50 | (5,5(200| 52 | 6 | 60 | 2
2FESM075-190-08 | @ | 7.5 | (05| 190 | 7.7 | 8 | 60 | 2 2FESL060-240-06 |® | 6.0 | 33%/240| - | 6 | 60 | 2
2FESM076-190-08 | ® | 7.6 | o3, | 190 - | 8 | 60 | 2 2FESL080-280-08 |® | 8.0 | 33%/280| - | 8 | 70 | 2
2FESM077-190-08 | ® | 7.7 | ;3,190 - | 8 | 60 | 2 2FESL100-340-10 | @ [ 10.0 | 33%/340| - | 10 | 90 | 2
2FESM078-190-08 |® | 7.8 | (050|190 - | 8 | 60 | 2 2FESL120-400-12 | @ [ 120 | 33191400 - | 12 | 90 | 2
2FESM079-190-08 |® | 7.9 | 1050|190 - | 8 | 60 | 2 2FESL160-480-16 | @ | 16.0 | 3310480 - | 16 | 115 | 2

Recommended Cutting Conditions ® L33~L34

@ : Std. Item
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Surface finish oriented, 2 flutes, Tough corner edge -

No. of Flutes: 2

M 2FEKS, 2FEKM

Workpiece Materials % 1st choice
~30HRC | (30~ 40HRC] | ~55HRC 5‘2{:':,”} {Castlron} yuminum &
S —
t o
b — -
&
® N .

@Dc
=
‘/

"

A D

gO

|

\

\

|

|

\

T
@Ds™

r MEGACOAT is applied
S=h
L2
Super Micro-grain carbide L

M 2FEKS (short) S5 M 2FEKM (Medium)

(Unit : mm) (Unit : mm)
Outside| . Length | Neck |UnderNeck| Shank | Overall | No. of Outside | | Length | Neck |UnderNeck| Shank | Overall | No.of
Description Std. | Dia. tmglraDr:?:é ofcut | Dia. | Lengh |diameter| length | Flutes Description Std.| Dia tmglrgrﬁé ofcut | Dia. | Lengh |diameter| length | Flutes
oDc { eD1 | 2 |eDs| L Z oDc 14 oD1 | f2 | eDs | L z
2FEKS030-045-06| ® | 3.0 | 0, | 45 |3.15| 65| 6 |49.8| 2 | |2FEKM030-100-06| @ | 3.0 | (0.5 |10.0/3.15]120| 6 |498| 2
2FEKMO035-100-06 | ® | 3.5 | 0. |10.0(3.68(12.0| 6 |49.8| 2

2FEKS035-052-06| ® | 3.5 | 0 . |52 (36872 | 6 |49.8| 2 0015
: 2FEKMO040-110-06 | @ | 4.0 | 0. |11.0| 42 [132| 6 |49.8| 2

; .

2FEKS040-060-06| ® | 4.0 | 15 | 6.0 | 42|82 | 6 |498] 2 | |2FEKM045-110-06 | ® | 4.5 | (0. [11.0| 4.7 [132| 6 |49.8| 2
2FEKS045-067-06 | ® | 4.5 _0.815 67147189 6 |498]| 2 2FEKM050-130-06 | ® | 5.0 _0'815 13.0| 52 |156| 6 [49.8| 2
2FEKM055-130-06 | @ | 5.5 | 0. |13.0| 57 |156| 6 |49.8| 2

2FEKS050-075-06| ® | 5.0 | (0.5 | 7.5 | 5.2 [10.1| 6 |49.8] 2 0015
5 2FEKM060-130-06 | ® | 6.0 | 9 (130 - | - | 6 [408] 2
2FEKS055-082-06) @ | 55 | 4015 | 82| 57 |108) 6 1498] 2 | | 5FEKM065-160-08 | @ | 6.5 | %, [16.0| 6.7 |224| 8 |50.8 2
T |2FEKS080-090-06| @ | 6.0 0Se |90 | - | - | 6 |498| 2 | |2FEKM070-160-08| ® | 7.0 | 0., |16.0| 7.2 |224| 8 |59.8| 2

0
JFEKS080-12008| @ | 80| 2% | 120| - | - | & |s08) 2 2FEKMO075-190-08 | @ | 7.5 200 19.0( 7.7 |266| 8 |59.8| 2
S o0e 2FEKMO080-190-08 | @ | 8.0 | 0000 |19.0| - | - | 8 |59.8| 2
%2' 2FEKS100-150-10) @ 10.0| gp5 | 15:0| - | - | 10 |698] 2 | | oFEKm085-190-10| @ | 85 | 9% [19.0| 87 [266| 10 |69.8| 2

2 )

///_ 2FEKS120-180-12| @ [12.0| 01 |18.0| - | - | 12 |748] 2 2FEKM090-190-10 | @ | 9.0 | 0% 19.0| 9.2 |26.6| 10 |69.8| 2

= -0.005
E 2FEKS140-210-16| @ |14.0| 0010 121.0(14.2(31.4| 16 |74.8| 2 2FEKM095-190-10 | @ | 95 | 55 | 190| 9.7 [266] 10 |698] 2
5 o0 2FEKM100-220-10 | @ | 10.0 | 300 |22.0| - | - | 10 |69.8| 2
o |2FEKS150230-16| @ 150 Doy 230 152| 35 | 16 898 2 | [opekmiroza0-2| @ | 10| 090 |220| 12|08 12 |748) 2
B |2FEKS160-240-16| ® 160 9910 |240| - | - | 16 |89.8| 2 | |2FEKM120260-12| @ 120 990 [260| - | - | 12 [748| 2
—— 2FEKM130-260-16 | @ | 13.0 | 000 |26.0|13.2|36.4| 16 |74.8] 2
2FEKM140-260-16 | @ | 14.0 | 0030 |26.0(14.2(36.4| 16 |74.8| 2
2FEKM150-300-16 | @ | 15.0 | 0030 |30.0|15.2(42.0| 16 |89.8| 2
2FEKM160-320-16 | ® | 16.0 | 0010 1320/ - | - | 16 [89.8| 2

MEGACOAT and sharp cutting edge achieves high precision finishing by excellent wear resistance and heat-resistance.

Recommended Cutting Conditions @ L34

@ : Std. Item
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Surface finish oriented

/

4 flutes, Corner sharp edge

M 4FESM

No. of Flutes: 4

4 flutes, Tough corner edge

M 4FEKM

Workpiece Materials

% 1st choice

~30HRC

)

I

30~ 40HRC

Stainless
steel

ol LN,

~55HRC

Cast Iron CAIummnm &

Workpiece Materials

% 1st choice

~30HRC

aa

30~ 40HRC

Do

~55HRC

Stainless
steel

Aluminum &

Castlron | |y femous Metals

e ———
M‘ ]
‘

MEGACOAT is applied
Super Micro-grain carbide

—

D

=

MEGACOAT is applied
Super Micro-grain carbide

T
@Ds"

W 4FESM B 4FEKM
(Unit : mm) (Unit : mm)
Qutside Length | Neck | Shank [Overall| No. of Outside Length | Neck |UnderNeck| Shank | Overall | No. of
Description std. Dia. | MilDia. | of cut | Dia. |diameter | length | Flutes Description Std. Dia. tglllllrgrii'e ofcut | Dia. | lengh |diameter| length | Flutes
sDc (e I oD1 oDs L z eDc { D1 {2 | eDs L 4
4FESM010-025-04 | @ | 1.0 | (0. | 25 | 1.1 | 4 | 45 | 4 4FEKM030-100-06 | @ | 3.0 | 0,5|10.0{3.15| 12 | 6 |49.8| 4
4FESM015-040-04 | @ | 15 | .0, | 40 | 16 | 4 | 45 | 4 4FEKM035-100-06 | @ | 3.5 | 0.,10.0{3.68| 12 | 6 |49.8| 4
0
4FESM020-060-04 | ® | 20 | 4015| 6.0 | 21 | 4 | 45 | 4 4FEKMO040-110-06 | @ | 4.0 | (0. [11.0| 42 [132] 6 |49.8| 4
4FESM025-080-04 | @ | 2.5 | (0. | 80 | 26 | 4 | 45 | 4 5
S 4FEKM045-110-06 | ® | 45| (.| 11.0| 47 |132| 6 |49.8| 4
4FESM030-100-06 | ® | 3.0 | (0. | 100| 32 | 6 | 50 | 4 ;
4FEKMO050-130- ® 50 13.0/ 52 |156| 6 (498 4
4FESM035-100-06 | ® | 3.5 | (0. 1100 | 3.7 | 6 | 50 | 4 050-130-06 -0.015
0
4FESM040-110-06 | ® | 4.0 | (5..| 10| 42 | 6 | 50 | 4 4FEKM055-130-06 | @ | 5.5 | 45| 13.0) 57 |156| 6 149.8) 4
4FESM045-110-06 | ® | 45 | (O | 110 | 47 | 6 | 50 | 4 4FEKM060-130-06 | ® | 6.0 | (0, (130 - | - | 6 [498 4
0
AFESM050-130-06 | ® | 50 | 5015 130 | 52 | 6 | 50 | 4 4FEKM080-190-08 | ® | 8.0 | 00%°/190| - | - | 8 [50.8| 4
0
AFESMO55-130-06 | @ | 55 |.0015| 130| 57 | & | 50 | 4 4FEKM100-220-10 | ® [10.0| 0002|22.0| - | - | 10 [69.8 4
4FESM060-130-06 | ® | 6.0 | (0, | 130| - | 6 | 50 | 4 010
0005 4FEKM120-260-12 | @ [12.0| 0030|260 - | - | 12 |748| 4
4FESM080-190-08 | ® | 8.0 [0002 /190 - | 8 | 60 | 4 :
- -0.010
AFESM100-220-10 | @ | 100 | 2%% 220 - | 10 | 70 | 4 4FEKM140-260-16 | @ [14.0| 70,0|26.0(14.2|36.4| 16 (74.8| 4
4FESM120-260-12 | @ | 120 | 09101 260 | - | 12 | 75 | 4 4FEKM150-300-16 | @ |15.0 0010 130.0|15.2| 42 | 16 |89.8| 4
4FESM140-260-16 | ® | 14.0 | 0010|260 | 142 | 16 | 75 | 4 | ||4FEKM160-320-16 | @ |16.0| 091320 - | - | 16 |80.8| 4
4FESM150-300-16 | @ | 15.0 | 3010 | 300 | 152 | 16 | 90 | 4
4FESM160-320-16 | @ | 16.0 | 00201320 - | 16 | 90 | 4

@ : Std. Item

Recommended Cutting Conditions & L35

Solid End Mill NESSS
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Surface finish oriented, For automatic Iathe/

No. of Flutes: 2,3,4

. 2 F E s W ’ 3 F E SW, 4 F E SW Workpiece Materials * 1st choice
* e ¥
e || K
~30HRC | (30~40HRC| | ~5SHRC | | S | | Castiron | |
\:\“' )
S e - s 3
2FESW %%\ ‘
( : @ J 1]

Workpiece Material: Kovar alloy

Facing of

2FES oY . machine 2FESW
(#3-2flutes) ,}: component = <E P
Osmooth | | -Ve=20m/min s s
surface of J / (P=201 gggnin'1/) e N
shoulder wall | {8 +fz=0.023mmi/t
: (Vf=100mm/
} v A min) 3FESW
Competitor ¥ © \ % m
: i R Q AU R D a
Coating ' } s &
C(o3-2flutes) i £ L
xLarge burrs ! AFESW

Comparison with competitor's endmill after 600 passes

olalo

Sharp Cutting Edge Reduced Burrs
M 2FESW o 01 W 3FESW [svsows S

ﬁ
|
|
-1
|
|
i
——
¢Ds

(Unit : mm) (Unit : mm)
Outside| | Length | Shank | Overall | No. of Outside Length | Shank |Overall | No. of
Description Std. | Dia. tcl\)/llglraDrI\ac‘é of cut |diameter| length | Flutes Description stq. [P t(,\)/llglrzlajriacé of cut |diameter| length | Flutes
eDc L oDs L z eDc 13 2Ds L z
2FESW050-050-05A | @ 5 _0_820 5 5 35 2 3FESW050-050-05A | @ i} o.g 20 5 5 35 3
L 2FESWO60-060-05A | @ | 6 | 0, | 6 5 | 3 | 2 3FESW060-060-05A | ® | 6 | %, | 6 5 | 35 | 3
2FESW030-030-04 | ® 3 _0_320 3 4 45 2 3FESW030-030-04 | @ 3 _0_320 3 4 45 3
%/,,,i' ;:::xgzzgizg: : 345 .0,§20 345 j :z 2 3FESW035-03504 | @ | 35 _0_(‘0:20 35 | 4 45 3
- ~040- -0.020 3FESW040-04004 | ® | 4 | 5 | 4 4 | 45 | 3
= 2FESW050-050-06 | ® | 5 | 0, | 5 6 | 45 | 2 3FESW050-05006 | ® | 5 | 5, | 5 6 | 45 | 3
° 2FESW060-060-06 | ® | 6 | 0, | 6 6 | 45 | 2 3FESW060-06006 | ® | 6 | 5, | 6 6 | 45 | 3
' | 2FESW070-07007 | @ | 7 | G5 | 7 | 7 | 45 | 2 3FESW070-070-07 | ® | 7 | S | 7 | 7 | 45 | 3
'U%) 2FESW080-080-07 | @ 8 _0'825 8 7 45 2 3FESW080-080-07 | @ 8 _0_(0’25 8 7 45 3
2FESW080-08008 | ® | 8 | 0,5 | 8 8 | 45 | 2 3FESW080-08008 | ® | 8 | O | 8 8 | 45 | 3
— | 2FESW100080-07 | ® | 10 | 0. | 8 | 7 | 45 | 2 3FESW100-08007 | ® | 10 | O | 8 | 7 | 45 | 3
2FESW100-080-10 | @ | 10 | 0,5 | 8 | 10 | 45 | 2 3FESW100-080-10 | ® | 10 | O | 8 | 10 | 45 | 3
2FESW120-080-10 | ® | 12 | 0,0 | 8 10 | 45 | 2 3FESW120-080-10 | @ | 12 | 5. | 8 10 | 45 3
2FESW120-080-12 | @ 12 0830 8 12 45 2 3FESW120-080-12 | @ 12 _0_(0’30 8 12 45 3
2FESW130-080-13 | ® | 13 | 0. | 8 13 | 45 2 3FESW130-080-13 | @ | 13 | 5, | 8 13 | 45 3
M 4FESW
(Unit : mm)
- OL|13ti$ai(.je Mill Dia. Loefncgl}th disérr]r?gtir |Oevnegrt?1" l';llztgsf - Og;ifje Mill Dia. Lc?fncgtfth dféhm"é‘t'ér %\:?grtah" l’;llztgsf
Dlesaisiter Std. oD tolerance f oDs L 7 Description Std. oDC tolerance ¢ 2Ds L 7
4FESW030-030-04 | ® | 3 | (00 | 3 | 4 | 45 | 4 4FESW080-080-08 | ® | 8 | 0., | 8 | 8 | 45 | 4
4FESW035035-04 | @ | 35 | (0. | 35 | 4 | 45 | 4 4FESW100-080-07 | @ | 10 | o5 | 8 | 7 | 45 | 4
AFESW040-04004 | ® | 4 | (%0 | 4 | 4 | 45 | 4 4FESW100-080-10 | ® | 10 | 0. | 8 | 10 | 45 | 4
4FESW050-050-06 | ® | 5 | (%0 | 5 | 6 | 45 | 4 4FESW120-080-10 | ® | 12 | 0. | 8 | 10 | 45 | 4
4FESW060-060-06 | ® | 6 | (5,0 | 6 | 6 | 45 | 4 4FESW120-080-12 | @ | 12 | O | 8 | 12 | 45 | 4
4FESW070-07007 | ® | 7 | O | 7 7 | 45 | 4 4FESW130-080-13 | ® | 13 | % | 8 | 13 | 45 | 4
4FESW080-080-07 | ® | 8 | (0. | 8 7 | 45 | 4

Recommended Cutting Conditions & L36-L37

@ : Std. Item
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3 Flutes, Multi-purpose s

No. of Flutes: 3

. 3 U F s M Workpiece Materials * 1st choice
L\,MHRJ LONA!OHRJ L,\.55HRJ LS“‘;{'&‘LT“J \T"Aa,'l‘;;;“J Lastlmn} Lu‘,“'_‘;;',',‘;\‘,‘s'wef;k

‘f « p—
S pEEEE
(p1~3) (¢p4~)

W3UFSM

(Unit : mm)
Outside Dia. Length of cut Shank diameter Overall length No. of Flutes
Description Std. Mill Dia. tolerance

oDc 14 oDs L Z
3UFSMO010-030-04 ° 1 2018 3 4 50 3
3UFSMO015-030-04 ° 15 s 3 4 50 3
3UFSMO020-030-04 ° 2 oo%e 3 4 50 3
3UFSMO025-040-04 ° 25 oot 4 4 50 3
3UFSM030-080-06 ° 3 30 8 6 50 3
3UFSM040-120-06 ° 4 200 12 6 50 3
3UFSM050-140-06 ° 5 5029 14 6 50 3
3UFSM060-160-06 ° 6 2020 16 6 50 3
3UFSM080-200-08 ° 8 2028 20 8 63 3
3UFSM100-220-10 ° 10 2022 22 10 76 3
3UFSM120-250-12 ° 12 2032 25 12 76 3
3UFSM160-320-16 ° 16 2032 32 16 89 3
3UFSM200-380-20 ° 20 S04 38 20 104 3

® Products emphasizing high efficiency cutting, three flutes type for general semi finishing. It is available for slotting and shouldering of
wide range of workpiece materials.

Solid End Mill &‘-

Recommended Cutting Conditions & L37

@ : Std. Item
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Multi-edge for Slotting / Shouldering,
Multi-purpose (High feed finishing)

No. of Flutes: 4,5,6

M 4PGS, 5PGS, 6PGS

AN —
vlolo

Workpiece Materials % 1st choice

el

~30HRC | |30~40HRC| [ ~55HRC

Castlron

M4PGSS, 5PGSS M 4PGSM, 5PGSM, 6PGSM
(Short) (Unit : mm) (Medlum) (Unit : mm)
Outside Length | Shank |Overall | No. of Outside Length | Shank | Overall | No. of
o Dia. | Mill Dia. | of cut |diameter| length | Flutes s Dia. | Mill Dia. | of cut |diameter| length | Flutes
Description Std. Description Std.
DG tolerance ¢ oDs L z oD tolerance f oDs L 7
4PGSS030-045-06| ® | 3 | 0 | 45 | 6 | 57 | 4 | |4PGSM060-150-06| ® | 6 | %X | 15 | & | 76 | 4
4PGSS040-060-06| ® | 4 | o5 | 6 | 6 | 57 | 4 4PGSM080-200-08| ® | 8 | 0%° | 20 | 8 | 100 | 4
-0.020
4PGSS050-075-06| ® | 5 | 405 | 75 | 6 | 76 | 4 | |5pGSM100-250-10 @ | 10 | 3% | 25 | 10 | 100 | 5
-0.020 -
4PGSS060-090-06| ® | € | o3 | O | 6 | 76 | 4 | |gpGsm120-300-12| @ | 12 | 292 | 30 | 12 | 125 | 6
4PGSS080-120-08| ® | 8 | 00%° | 12 | 8 | 100 | 4 0052
ootl 6PGSM160-400-16| ® | 16 | %32 | 40 | 16 | 125 | 6
4PGSS100-150-10 | ® | 10 | 292 | 45 | 10 | 100 | 4 —
0032 6PGSM200-500-20| ® | 20 | 039 | 50 | 20 | 150 | 6
4PGSS120-180-12| ® | 12 | 2032 | 48 | 12 | 125 | 4 0078
4PGSS160-240-16| ® | 16 | 092 | 54 | 16 | 125 | 4 | |SPGSM250-630-25| @ | 25 | oors | 63 | 25 | 150 | 6
BN |4PGSS200-300-20| ® | 20 | 2%0 [ 30 | 20 | 150 | 4
5PGSS250-380-25 ® | 25 | 0020 | 38 | 25 | 150 | 5
A
%' Shouldering
— M4PGSL, 5PGSL, 6PGSL | Srevicerns |
= (Long) (Unit : mm)
E Outside Length | Shank | Overall | No. of
L L Dia. | Mill Dia. | of cut |diameter| length | Flutes
Description Std.
% DG tolerance ¢ oDs L z
@ |4PGSL060-210-06| ® | 6 | 02 | 21 | 6 | 76 | 4
= |4PGSL080-280-08 | ® | 8 | 00° | 28 | 8 | 100 | 4
5PGSL100-350-10 | ® | 10 | 002 | 35 | 10 | 100 | 5
6PGSL120-420-12| @ | 12 | 0032 | 42 | 12 | 125 | 6
6PGSL160-560-16 | ® | 16 | 002 | 56 | 16 | 125 | 6
6PGSL200-70020 | ® | 20 | 0000 | 70 | 20 | 150 | 6
6PGSL250-88025 | ® | 25 | 0000 | 88 | 25 | 150 | 6

Web thickness ratio is 60% between the cutting edge and 1Dc and 80% for the rest. Good chip evacuation and high rigidity
with Corner land.

Recommended Cutting Conditions & L38-L39

@ : Std. Item
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Slotting, Shouldering Multi-purpose (Radius
g g purpose )/

No. of Flutes: 4

M 4PGRM

Workpiece Materials % 1st choice

el

~30HRC | |30~40HRC| [ ~55HRC Castlron

REBEE
B ——— 14

M 4PGRM [ ot |

\\§§-|_I

7‘/

@Dc
D

(Unit : mm)

A - Outside Dia. tmglr Erii'e Length of cut Neck Dia. Unﬁ:r: g’\tlﬁCk dgr]:gtker Overall length gg?:e?;

oDc 4 oD1 2 oDs L r

4PGRM030-045-06-R025 . 3 o0id 45 2.7 9 6 57 R0.25
4PGRM030-045-06-R050 . 3 Sk 45 2.7 9 6 57 R05
4PGRM040-060-06-R025 . 4 9020 6 3.7 12 6 57 R0.25
4PGRM040-060-06-R050 . 4 B 6 3.7 12 6 57 R05
4PGRM050-075-06-R025 . 5 9020 75 46 15 6 76 R0.25
4PGRMO050-075-06-R050 . 5 Bl 75 46 15 6 76 R05
4PGRMO060-090-06-R025 . 6 5029 9 55 18 6 76 R0.25
4PGRMO060-090-06-R050 . 6 gl 9 55 18 6 76 R05
4PGRMO060-090-06-R075 . 6 5020 9 55 18 6 76 RO.75
4PGRMO060-090-06-R100 . 6 ShE 9 55 18 6 76 R1.0 .
4PGRMO080-120-08-R050 . 8 9028 12 7.4 24 8 100 R05 ’4"'
4PGRMO080-120-08-R100 . 8 e 12 7.4 2 8 100 R10
4PGRM080-120-08-R150 . 8 2028 12 7.4 24 8 100 R15 =
4PGRM080-120-08-R200 . 8 i 12 7.4 24 8 100 R20 E
4PGRM100-150-10-R050 . 10 2023 15 9.2 30 10 100 R05 2
4PGRM100-150-10-R100 . 10 B 15 9.2 30 10 100 R10 *
4PGRM100-150-10-R150 . 10 0028 15 9.2 30 10 100 R15 —_—
4PGRM100-150-10-R200 . 10 e 15 9.2 30 10 100 R20
4PGRM120-180-12-R050 . 12 9932 18 11 36 12 125 R05
4PGRM120-180-12-R100 . 12 Bl 18 11 36 12 125 R1.0
4PGRM120-180-12-R150 . 12 5032 18 11 36 12 125 R15
4PGRM120-180-12-R200 . 12 L 18 11 36 12 125 R2.0
4PGRM160-240-16-R050 . 16 9032 24 15 48 16 125 R05
4PGRM160-240-16-R150 . 16 e 24 15 48 16 125 R1.5
4PGRM200-300-20-R050 . 20 9049 30 19 60 20 150 R0.5
4PGRM200-300-20-R200 . 20 040 30 19 60 20 150 R20

No. of Flutes Z=4

Radius type with 4 flutes. The diameter of the neck portion is thinner than the cutting diameter and it is suitable for deep slotting.
Due to the corner R on the cutting edge, it is applicable for finishing of sloped workpiece.

Recommended Cutting Conditions @& L39

@ : Std. Item
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AXEL MILL, Multi-function high efficienc

y -~

No. of Flutes: 3

M 3ZFKS, 3ZFKM

Workpiece Materials * 1st choice
t\aoﬂkj Lownﬂal KS‘;‘:':,“J [Tiﬂ‘;;;"] [Castlron o

&

B —— o J e .
S R

o

@Dc
v
y7A
I
\
|
|
|
\
|
ong”

Super Micro-grain carbide

@D1

&
@Dc
2n)
|
\
|
\
|
| o0&

Performances functions

B 3ZFKS (shon) B 3ZFKM (e

(Unit : mm) (Unit : mm)

Out§ide o Length Ngck Lﬂf Shank Overall | No. of Out§ide o Length Nepk w&r Shank Overall | No. of

Deseroton Std. Dia. tmle"rgr:ze ofcut | Dia. Lengh diameter | length | Flutes Deseroton Std. Dia. tglllglrgr:ie ofcut | Dia. Lergh diameter | length | Flutes

oDc £ | eD1| f2 | oDs L z oDc t | oDt | f2 | eDs L Z

32FKs060-090-06 %) | @ | 60 | 0, | 9 | - | - | 6 |50 3 3ZFKM030-060-06 %) | @ | 3.0 | 0. | 60|32 /65| 6 |50 | 3
3zFKs070-105-08(8 | @ | 7.0 | %, [105/72 (13| 8 |60 3 3ZFKM040-080-06 (8) | @ | 4.0 | 0. |80 |42(86| 6 |50 3
32FKs080-120-08 (%) | @ | 8.0 | %% |12 | - | - | 8 |60 | 3 | [3zFKmoso-10006(8)| @ | 50 | 0. [10.0(5.2 (108 6 |50 | 3

B [3zrks100-150-10 KD | @ | 100 | $0% | 15| - | - | 10 | 70 | 3 | |szFKmoco-13006@H)| @ | 6.0 | 5, 130 - | - | 6 |50 3
3ZFKS120-180-12 (%) | @ |12.0| 00 (18 | - | - | 12 | 75| 3 | |3zFKmoro-t6008[B)| @ | 7.0 | 0, |16.0/7.2(17.3] 8 |60 | 3

" 3ZFKM080-190-08 (%) | @ | 8.0 | 0% [19.0( - | - | 8 |60 3

4 '

2 3ZFKM100-220-10 %) | @ | 10.0| 0%° 220/ - | - | 10 [ 70| 3
= 3ZFKM120-260-12 (%) | @ | 12.0| D% (260 - | - | 12 [ 75| 3
O
c
Ll
2 [l Case studies
a

® Slotting of Titanium Alloy
Outside Dia. | 210 *Better surface finish and longer tool
Material Ti-6Al-4V (WET) <+ life with 3ZFK. !
Soindl 3ZFK: n=1700min-"! t *Compared to competitor's coated
Re\?cl)T ti?)n Competitor Coating products, the 3ZFK has a 1.4
3 An=1300min™* times as much tool life.
230 .
Feed Rate | Vf =460mm/min oz (e ot aepthetonm) *3ZFK prevents burr formation due
Depth of Cut | apxae=2x10mm LDSHED CULILY CEIE.

@ Cutting edge after 35 passes
3ZFK
Competitor
Coating A .
° " 2‘:\Iumber sfo rooves40 * * Competitor 3ZFK Competitor 3ZFK
? Coating A Coating A

Recommended Cutting Conditions & L40

@ : Std. Item
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AXEL MILL

Triple functions Applicable for plunge milling, slotting and
finishing with one endmill

EXIL,

Plunge milling Slotting Plunge milling + Slotting Pocketing

Triple Performances

1. High efficiency cutting due to new design
- Smooth chip evacuation because sub-groove on gash breaks chips at plunge milling

@ Effect of sub-groove on gash T

Plunge milling Smooth chip evacuation
due to small size chip
Plunge | Small chips
milling § Sub- groove on gash
Conventional Endmill . I I“
4
| Poor chip evacuation
_’ increases load on endmill
body and causes cutting edge
\ & breakage
Sub-groove on gash

Large chips

- Prevents chip clogging by deep flute and gash design.

Bottom surface of 3ZFK 3ZFK

Conventional Endmill
cutting edge

2. Longer tool life by MEGACOAT 3. Better surface finish by sharp cutting edge quality

- Excellent wear resistance and
heat-resistance

MEGACOAT (New PVD coat)

35

- Smooth and sharp to the tip of the cutting edge
- Controls burr formation. Better surface roughness

MIEGACOAT
GRS O
o] " 4
8 2 O . 2 _
£ Q | AN ; )
5 2 p— MEGACOAT Competitor Coating A
1
15 Smooth and sharp to the tip of Rough coating surface and
300 500 700 900 1100

the cutting edge round blunt cutting edge

Oxidation temperature (°C) Longer tool life improved surface finish

-

S

| Solid End Mill

L19



High efficiency chip evacuation, for Steel and Difficult-to-cut materials,
Unequally partitioned flute design

/

M 4YEKM, 4YECM, 4YERM

s —

A>B

4YECM varied interval flute

No. of Flutes: 4

Workpiece Materials * 1st choice

[PlPimlshs K
~30HRC 30~40HRJ ainie LT'A"‘;WJ ‘“ it {Castlvon}
NEREE
= s
(YEKM)  (YECM) (YERM) (YERM)
L
R
B (s

.4YEKM (With corner land) W .4YECM(With corner chamfering) W
(Unit : mm) (Unit : mm)
Outside|  |Length| Shank |Overall No. of Outside| ~ [Length| Shank |Overall No. of
Description Std. | Dia. t?)llhe"rgr:?:é of cut | diameter | length (Slgre:e?; Flutes Description Std. | Dia. tmglrg)rlnzé of cut |diameter| length gg?nce(r)sf Flutes
oDc 14 oDs L 4 oDc 4 oDs L z
4YEKM040-120-06 | ® | 4 [0920| 12 | 6 | 55 | - | 4 4YECM040-120-06-C04 | ® | 4 | 3020 12 | 6 | 55 [C04| 4
4YEKM050-130-06 | ® | 5 [0920| 13 | 6 | 57 | - | 4 4YECMO050-130-06-C04 | ® | 5 | 3020 13 | 6 | 57 |C0.4| 4
4YEKMO060-130-06 | ® | 6 |3920| 13 | 6 | 57 | - | 4 4YECMO060-130-06-C04 | ® | 6 | 3020 13 | 6 | 57 |C04| 4
4YEKM080-160-08 | @ | 8 |052%| 16 63 | - | 4 4YECMO080-160-08-C04 | ® | 8 | 3025 16 | 8 | 63 |C0.4| 4
4YEKM090-190-10 | @ | 9 | 59221 49 | 10 | 72 | - | 4 4YECMO090-190-10-C05 | ® | 9 | 3925 19 | 10 | 72 |C05| 4
4YEKM100-220-10 | @ | 10 | 532 22 | 10 | 72 | - | 4 4YECM100-220-10-C05 | @ | 10 | 0025 22 | 10 | 72 |C05| 4
4YEKM120-260-12 | @ | 12 | 59321 26 | 12 | 83 | - | 4 4YECM120-260-12-C05 | ® | 12 | 3932 | 26 | 12 | 83 |C05| 4
4YEKM160-320-16 | @ | 16 | 0532 | 32 | 16 | 92 | - | 4 4YECM160-320-16-C05 | @ | 16 | 0035 | 32 | 16 | 92 |C0.5| 4
L 4YEKM200-380-20 | @ | 20 | 59401 38 | 20 | 104 | - | 4 4YECM200-380-20-C05 | ® | 20 | 3343 | 38 | 20 | 104 [C0.5| 4
4YEKM250-45025| @ | 25 | 50401 45 | 25 | 121 | - | 4 4YECM250-450-25-C05 | @ | 25 | 3043 | 45 | 25 | 121 |C0.5| 4
A
o) WAYERM (asus . =
E (Unit : mm)
2 -, O | il e | of Gt | dameter c|3;:1egrtah" Speccf Fivios
L DR Std. tolerance Comers
- 2Dc { oDs L 4
3 AYERM040-120-06-R020| @ | 4 | 5920| 12 | 6 | 55 |R02| 4
4YERMO050-130-06-R020| ® | 5 | 3320 | 13 | 6 | 57 |R02| 4
4YERMO060-130-06-R020| ® | 6 | 3320 | 13 | 6 | 57 |R02| 4
4YERMO080-160-08-R020| ® | 8 | 3% | 16 | 8 | 63 |R02| 4
4YERM090-190-10-R020| ® | 9 | 332 | 19 | 10 | 72 |R0O2| 4
4YERM100-220-10-R030| @ | 10 | 3325 | 22 | 10 | 72 |R03| 4
4YERM120-260-12-R030| @ | 12 | 3332 | 26 | 12 | 83 |R0.3| 4
AYERM160-320-16-R030| @ | 16 | 5932 | 32 | 16 | 92 |R0.3| 4
4YERM200-380-20-R030| @ | 20 | 3333 | 38 | 20 | 104 |R0.3| 4
4YERM250-450-25-R030| @ | 25 | 3339 | 45 | 25 | 121 |R0.3| 4

Unequally partitioned flute design prevents vibration and reduces cutting force at slotting.

This has led to the high speed and high feed cutting.
We provide three types of edge shape for different application; Radius, Corner Land and Corner Chamfered type.
There is Maximum 0.01mm back taper.

L20

Recommended Cutting Conditions & L41

@ : Std. Item



High efficiency chip evacuation, for Steel and Difficult-to-cut materials,
Unequally partitioned flute design a

No. of Flutes: 5

. 5DEKM, 5DERM Workpiece Materials * 1st choice
%*; %* %* * %*;
el S o
~30HRC | |30~ 40HRC oteel Alloys ‘Alloys CastIron

W_I
| N D

(DEKM)  (DERM)  (DERM

7
S —
B 5DEKM (with comer land) EEEl M 5DERM (Radius)

B 5 5 EE
( ) )

(Unit : mm) (Unit : mm)

Outside | | Length | Shank | Overall | No. of Outside il Di Length| Shank (Overall e No. of

Description Std. ﬂD[l)a(; tmng)Aié of tcut dinl;e:er IenLgth Fluztes Description Std. :I;a(.: toll‘;rar:zé of ;:ut d|:n;ester Ienligth Cgrence?s Fluztes
5DEKM040-120-06 | @ 4 2322 12 6 55 5 5DERM040-120-06-R025 | @ 4 5822 | 12 6 55 |R0.25| 5
5DEKM050-130-06 | @ ) e 13 6 57 o) 5DERM050-130-06-R025 | @ 5 5822 | 13 6 57 |R0.25| 5
5DEKM060-130-06 | @ 6 5829 13 6 57 5 5DERM060-130-06-R040 | @ 6 5820 13 6 57 | R0O4 5
5DEKM080-160-08 | @ 8 2522 | 16 8 63 5 5DERM080-160-08-R050| @ | 8 | 082> | 16 | 8 | 63 |R05| 5
5DEKMO090-190-10 | @ 9 2025 19 10 72 5 5DERM090-190-10-R050| @ | 9 | 0822 | 19 | 10 | 72 |R0O5| 5
5DEKM100-220-10 | @ 10 | 3825 | 22 10 72 5 5DERM100-220-10-R050 | @ | 10 | 9825 | 22 | 10 | 72 |R0O5| 5
5DEKM120-260-12 | @ 12 | 3823 | 26 12 83 5 5DERM120-260-12-R075| @ | 12 | 0823 | 26 | 12 | 83 |RO.75| 5
5DEKM160-320-16 | @ 16 B 32 16 92 5 5DERM160-320-16-R075 | @ | 16 | 23933 | 32 16 92 |R0.75| 5
5DEKM200-380-20 | @ 20 2343 38 20 104 5 5DERM200-380-20-R075| @ | 20 | 3343 | 38 20 | 104 |RO.75| 5
5DEKM250-450-25 | @ 25 2:299 45 25 121 5 5DERM250-450-25-R075 | @ | 25 | 23343 | 45 25 | 121 |R0O.75| 5

® 5 edge design enables high feed rate cutting. Unequally partitioned flute design
prevents vibration. 5DERM is suitable for 0.8Dc slotting. Recommended Cutting Conditions & L42

Steel and Difficult-to-cut materials, F|n|sh|ng/

No. of Flutes: 4,6 3"
.4YFSM, 6YFSM Workpiece Materials % 1st choice
% % * % * =
(PHIPIMOESTES K o
~30HRC | 30~ 40HRe| | Stainte iraum | |Heatsesisant] | cast Iron %
5
w

RaasSsaTTT )
NN\ —

g S— %g

WA4YFSM M6YFSM

%
LE
I8

[N

|

(Unit : mm) (Unit : mm)
Outside Length | Shank | Overall | No. of Outside Length | Shank | Overall | No. of
_ Dia. | Mill Dia. | of cut |diameter| length | Flutes L Dia. | Mill Dia. | of cut |diameter| length | Flutes
Description Std. Description Std.
DG tolerance ¢ oDs L z oD tolerance ' oDs L 7
4YFSMO040-130-06 | @ 4 | 3833 | 13 6 50 4 6YFSM060-130-06 | @ 6 | 005 | 13 6 50 6
4YFSM050-130-06 | @ | 5 | 3952 | 13 6 50 4 6YFSM080-190-08 | ® | 8 | 392 | 19 8 63 6
6YFSM100-220-10 | @ 10 582 22 10 76 6
. . . . 6YFSM120-260-12 12 501 26 12 76 6
© Multiple flutes type with excellent chip evacuation. (web S b e
thickness ratio: 60%) It has positive type rake angle and GYFSM160-320-16 | ® | 16 | oo | 32 | 16 | 89 6
. ()
y 6YFSM200-380-20 | @ 20 iy 38 20 104 6

suitable for semi-finishing of difficult-to-cut materials such as
stainless steel and inconel.

Recommended Cutting Conditions & L43
@ : Std. Item
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High efficiency chip evacuation,
Roughing, Large flat surface s

No. of Flutes: 3,4, 5

M 3RDS, 4RDS, 5RDS

Workpiece Materials * 1st choice
*m *ﬂ\ m *[:!
L'?.OHRCJ (30~ 40HRC| L‘:{:':,“J Lastlron}
“ PEYYYITY N
LTy ' "2
0 S
i SN N | |

afvlo E=~ummn

M 3RDSM, 4RDSM, 5RDSM M 3RDSL, 4RDSL, 5RDSL

@Ds

(Medium) (Long)

(Unit : mm) (Unit : mm)

oDc { oDs L A oDc ! oDs L Z

3RDSM040-110-06 @ | 4 | 02 | 11 | 6 | 55 | 3 3RDSL060-240-06 | ® | 6 | 090 | 24 | 6 | 76 | 3
3RDSM050-130-06 | ® | 5 | 390 | 13 | 6 | 57 | 3 3RDSL080-280-08 | @ | 8 | 0% | 28 | 8 | 76 | 3
3RDSM060-130-06 | ® | 6 | 0900 | 13 | 6 | 57 | 3 4RDSL100-340-10 | ® | 10 | 0% | 34 | 10 | 89 | 4
3RDSM080-160-08 | ® | 8 | 2% | 16 | 8 | 63 | 3 4RDSL120-450-12 | @ | 12 | 090 | 45 | 12 | 100 | 4
4RDSM100-220-10 | ® | 10 | 090 | 22 | 10 | 72 | 4 4RDSL160-560-16 | ® | 16 | 390 | 56 | 16 | 125 | 4
4RDSM120-260-12| ® | 12 | 0000 | 26 | 12 | 83 | 4 4RDSL200-600-20 | ® | 20 | 3% | 60 | 20 | 125 | 4
4RDSM160-320-16| ® | 16 | %0 | 32 | 16 | 92 | 4 5RDSL250-800-25 | ® | 25 | %5 | 80 | 25 | 150 | 5
4RDSM200-380-20 | ® | 20 | 0952 | 38 | 20 | 104 | 4
5RDSM250-450-25 | @ | 25 | 092 | 45 | 25 | 121 | 5

® Three, four and five flutes types are available for roughing.
They reduce cutting force due to the edge design with sine-curve pattern.

! ! §\\'\§\:-‘ .
Solid End Mill NSl B o
| ;

Recommended Cutting Conditions & L43-L44

@ : Std. Item
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High efficiency chip evacuation,
Roughing, Notched surface -

No. of Flutes: 4, 6

Workpiece Materials * 1st choice

= Titani oy
~30HRC [[30~40HRC|| ~ 55HRC || ~ 68HRC steel L Alloys Alloys JKCastIron

M 4RFSM, 6RFSM

vlo

M 4RFSM M 6RFSM 5o |

(Unit : mm) (Unit : mm)
Outside| Length | Shank | Overall | No. of Outside| Length | Shank | Overall | No. of
Description Std. | Dia. tglllglrgr:?:é of cut |diameter| length | Flutes Description Std. | Dia. tgllheJlrEr:i'e of cut |diameter| length | Flutes
oDc 4 oDs L Z oDc L oDs L z
4RFSM060-130-06 | ® | 6 | 39 | 13 | 6 | 57 | 4 6RFSM160-320-16 | @ | 16 | 09% | 32 | 16 | 92 | 6
4RFSM080-160-08 | ® | 8 | 390 | 16 | 8 | 63 | 4 6RFSM200-380-20 | @ | 20 | 09 | 33 | 20 | 104 | 6
4RFSM100-220-10 | @ | 10 | 3930 | 22 | 10 | 72 | 4 6RFSM250-450-25 | ® | 25 | 0% | 45 | 25 | 121 | 6
4RFSM120-260-12 | @ | 12 | 0950 | 26 | 12 | 83 | 4
4RFSM160-320-16 | ® | 16 | 090 | 32 | 16 | 92 | 4
4RFSM200-38020 | ® | 20 | 09° | 38 | 20 | 104 | 4 Recommended Cutting Conditions @ L44

® RFS type is applicable for hardened metals and titanium alloys due to strong cutting edge with notched surface and
45 degrees helix angle.

High efficiency chip evacuation,
Roughing, Notched surface, Radius gf'

No. of Flutes: 3, 4 47
M 3RFRS, 4RFRS

Workpiece Materials * 1st choice

Ay ok vy
et o2 o
N ius '
Bl E8EE

e
e |

s

M 3RFRS (Radius) &8 M A4RFRS (Radus)

L

AN

Solid End Mill

(Unit : mm) (Unit : mm)
Outside| ~ |Length| Shank |Overall | Specof |UnderNeck| No.of Outside| ~ ~ [Length| Shank |Overall| Specof |UnderNeck| No.of
Description Stq.| Dia N|||" Dia. | of cut |diameter| length | Comers | Lengh | Flutes Description Std.| Dia. tglllglrlajr:?:é of cut |diameter | length | Comers | Lengh | Flutes
sDc tolerance ¢ | eDs | L r ge | z 2Dc {Jleos || L U L2 Z
-0.030
3RFRS040-040-06-R075 | @ | 4 8?82 4 | 6 | 75 |[R075/275| 3 4RFRS060-060-10-R075 | @ | 6 | ;5o | 6 | 10 | 100 |R07552.5| 4
K -0.040
3RFRS050-050-06-R075 | @ | 5 g?gg 5 | 6 | 75 [Ro75| 17 | 3 4RFRS080-080-10-R075 | @ | 8 | oy | 8 | 10 | 100 [RO75|31.5| 4
4RFRS100-100-12.R075 | @ | 10 | %0 | 10 | 12 | 125 |R075(335| 4
4RFRS120-120-16.R100 | @ | 12 | 090 | 12 | 16 | 125 |R10|58.5| 4
® Due to the strong cutting edge with large flat surface, it is suitable for handened metals and titanium alloys.
It can provide good surface roughness of 2.5 to 4.9 ymRa. Recommended Cutting Conditions & L45

@ : Std. Item
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Ball-nose End Mill (Copying)

/

B 2UEBS (Ball-nose End Mill with 2 Flutes)

No. of Flutes: 2, 3
B 3UEBS (Ball-nose End Mill with 3 Flutes)

Workpiece Materials * 1st choice Workpiece Materials * 1st choice
[(PhP K [PRPImES KN
L&oﬂnc} LON‘!GHRJ Lastlron} t»zm-mc} LoonRJ L‘;’{g'j“} {Tij\a,;‘;';;'} Lastlron} L‘:‘_‘;;’,',L’:,‘;ﬁ‘ef;h
@|_I

NS

@ f=zo.01
Nl LY
L L
22 | 2
%\
= w (B E
a 4 r el
ST ® ° hd
o Copying - Copying
B 2UEBS (Ball-nose End Mill with 2 Flutes) EZ00 | M 3UEBS (Ball-nose End Mill with 3 Flutes) Ed
(Unit : mm) (Unit : mm)
Radusof | Outside o~ Length | Neck | UnderNeck | Shank | Overall Radus of Ball | Outside I Lengthof |  Shank | Overall
Description Stq. | BelNese | Dia. iiDia. | ofcut | Dia. Length | diameter | length Description Std. Nose Dia. il Dia. cut diameter | length
L R | eDc tolerance 4 D1 2 | eDs L R oDc foerance 4 oDs L
2UEBS010-030-04| ® |[RO5| 1 |00%| 3 | - | - | 4 | 50 | ||3UEBS030-07006 @ Ri5| 3 | 0% | 7 | 6 | 57
7 2. o
V%g 2UEBS020030-04| ® | R1 | 2 |00%| 3 | - | - | 4 | 50 | ||3UEBS040-08006 ® | R2 | 4 | 000 | g | § | 57
222 -
_ 2UEBS030-095-06 | ® R1.5| 3 |00%| 95| - | - | 6 | 58 | ||3UEBS050-100-06 @ |R25| 5 | 0020 | 10 | 6 | 57
= 2UEBS040-120-06 | @ | R2 | 4 |00/ 12 | - | - | 6 | 76 3UEBS060-100-06 | ® | R3 | 6 | 000 | 10 | 6 | 57
5 : :
w 2UEBS050-140-06 | ® |[R2.5| 5 |00 14 | - | - | 6 | 76 | | |3UEBS080-160-08 | ® | R4 | 8 | °00° | 16 | § | 63
el
S 2UEBS060-160-06 | ® | R3 | 6 | 00| 16 | 55 | 40 | 6 | 100 | | | 3UEBS100-190-10 | @ | R5 | 10 | 0%2° | 19 | 10 | 72
n - !
2UEBS080-200-08 | ® | R4 | 8 |01 20 | 7.5 | 40 | 8 |100 | | |3UEBS120-220-12 | ® | R6 | 12 | 022 | 25 | 12 | 83
2UEBS100-220-10 | @ | R5 | 10 [ 02| 22 | 9.5 | 35 | 10 | 100 o ,
) ® Ball-nose end mill with three flutes for cutting of
2UEBS120-250-12 | @ | R6 | 12 [00% | 25 |115| 50 | 12 | 125 difficult-to-cut materials.
2UEBS160-320-16 | @ | R8 | 16 [ 00% | 32 |15.5| 60 | 16 | 150
2UEBS200-380-20 | ® | R10 | 20 |00 | 38 |19.5| 60 | 20 | 150

L24

diameter.

2 Actual ball-nose radius will be half of actual measurement of outer

Recommended Cutting Conditions & L45

Std. Item



Ball-nose End Mill with 4 Flutes

No. of Flutes: 4

M 4YEBM

Workpiece Materials * 1st choice

Enoon

@y\—l- ~30HRC | (30~40HRc] | *'Hati™ | | Titoye | [“Hitaye")  Castlron
-

¢Ds

o f

B 4YEBM (Ball-nose End Mill with 4 Flutes) [ st |

(Unit : mm)
Radius of Ball . f f Under Neck Shank
Description std. Nose Outside Dia. tmnga:)rjli_e Length of cut Neck Dia. Length T Overall length
R sDc 4 oD1 2 oDs L

4YEBM050-090-06 ° R2.5 5 Py 9 45 15 6 57
4YEBMO060-100-06 ° R3 6 020 10 55 15 6 57
4YEBMO080-120-08 ° R4 8 D02 12 7.4 20 8 63
4YEBM100-140-10 ° R5 10 o2 14 9.2 25 10 72
4YEBM120-160-12 ° R6 12 Py 16 11 30 12 83
4YEBM160-220-16 ° R8 16 0% 22 15 38 16 92
4YEBM200-260-20 ° R10 20 e 26 19 50 20 104

No. of Flutes Z=4
% Actual ball-nose radius will be half of actual measurement of outer diameter.
® Ball-nose end mill for semi-finishing of difficult-to-cut materials.

Recommended Cutting Conditions @ L46
@ : Std. Item

Solid End Mill NESSS
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Special corner-R shape,
6 flutes, High feed rate 7

M 6PDRS

No. of Flutes: 6

Workpiece Materials % 1st choice

ot

30~40HRC| | ~55HRC ~ 68HRC
L

. 6PDRS (Unit : mm)
Outside Dia. Mill Dia Length of cut  [Under Neck Length | Shank diameter | Overall length No. of Flutes
Description Std. GIEEREE
oDc { 2 oDs L V4
6PDRS060-045-06 ° 6 2020 45 9 6 57 6
6PDRS080-060-08 ° 8 Py 6 12 8 63 6
6PDRS100-075-10 ° 10 oes 75 15 10 72 6
6PDRS120-090-12 ° 12 Pyss 9 18 12 83 6
® Increased rigidity with large core diameter. 6 edge design enables high
feed rate cutting.
Achieves large cutting allowance and high efficiency cutting with special
corner-R shape.
L Ramping and arc cutting are possible.
PDR General Purpose

Ball-Nosed End Mill

B Recommended Cutting Conditions

7 |
E
o
c
L
2
o
2

. q Depth of Cut Outside Dia.
Workpiece Material (apxae) (mm) Dc (mm) 26 28 210 212
06 :0.32x3.3mm Spindl(?n lﬁ?")"”ﬁ"" 6,400 4,800 3,800 3,200
Pre—g?églened 52HRC (0.32%0.55Dc)
28 :0.42x4.4mm Feed Rate
— - 7,600 7,200 6,900 7,600
(0.42%0.55Dc) (mm/min)
10: 0.53x5.5 i i
? oo SpindicRevolitionl g 55, 6,400 5,100 4,200
= Alloy steel IEERE (0.53x0.55Dc) (min-1)
ae (SCM, SNCM) 212: 0.63%6.6mm Feed Rate
(0.63x0.55Dc) (mm/min) 15,300 15,300 15,300 12,700
Copying
@ : Std. Item
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6PDRS Ramping / Arc cutting

—7
M Details of 6PDRS cutting edge shape
| 2
! > Xfm: Maximum depth of cut
Yfm: Distance between the center line of tool
i and the center of Rfm
i Xfm Yd: Distance between the center line of tool
: ( and the start position of cutting edge
\ Rfm: Radius of tool tip
Yfm_: [l f Rc Rc: Corner-R
o d Re Rt Rt: Virtual radius in program
Distance between the |  Distance between the . A
. Outside Dia. Depth of Cut Radius of Tool Tip Corner-R center line of tool and | center line of tool and the Virtual radius in
Description the center of Rfm |start position of cutting edge program
oDc Xfm Rfm Rc Yfm Yd Rt
6PDRS060-045-06 6 0.32 6 0.62 0.75 1.32 0.62
6PDRS080-060-08 8 0.42 8 0.83 1.00 1.76 0.83
6PDRS100-075-10 10 0.53 10 1.04 1.25 2.20 1.04
6PDRS120-090-12 12 0.63 12 1.24 1.50 2.64 1.24
Cutting with cut amount exceeding the Xfm value is not recommended.
M Ramping
During ramping, lower the feed rate in the ratio in the chart on the right.
P S —
: Ramping angle 1° 2° & 4° 5°
Ramping angle :
L 1\ ; ; Ratio of feed rate 100% | 70% | 50% | 30% | 10%

f

During pocket cutting, set the ramping angle at 0.5°.
Vertical milling is not recommended.

M Arc cutting

In arc cutting, hole diameter of each cutting should be within the range in the chart on the right.

Solid End Mill Q\
olid End Mi &‘-

Description Min. Max. —
6PDRS060-045-06 8.64 12.00
6PDRS080-060-08 11.52 16.00
6PDRS100-075-10 1440 | 20.00
6PDRS120-090-12 17.28 | 24.00

Dc + 2Yd 2 X Dc

Max.

L27



Hardened Metals, Multi-edge,
Negative rake angle, Finishing a

No. of Flutes: 4,5,6,7,8

B 4HFS, 5HFS, 6HFS, 7HFS, 8HFS Workpiece Materials + 1ot choien
*; ¥y ¥y ¥
b\\\\ “ | ~30HRC | [30~40HRC| | ~55HRC | | ~ 68HRC

MEGACOAT Hard i applied %
HFSM
&
Hight efficiency cutting

M 4HFSS, 5HFSS, 6HFSS, 7THFSS I 4HFSM, 5HFSM, 6HFSM, THFSM, 8HFSM

(ShOft) (Unit : mm) (Medlum) (Unit : mm)
. |Outside il Di Length| Neck |UnderNeck| Shank |Overall| No. of . |Outside il D Length| Neck |UnderNeck| Shank |Overall| No. of
Description % Dia. tollerar:; of cut | Dia. | Length |diameter| length | Flutes Description % Dia. tolleranlié ofcut | Dia. | Lengh |diameter| length | Flutes
oDc { D1 173 oDs L Z oDc { oD1 173 oDs L Z
aHFsS010-04006 B @ | 1 | 215 4 |105| 48 | 6 | 60 | 4 anFsMo10-05006 (P8} @ | 1 | | 315 5 |105| 6 6 | 60 | 4
aHFss02006006 [FB) | @ | 2 | | 315 6 |210| 72| 6 | 60 | 4 anFsmo20-09006 FB)| @ | 2 | | 815 9 |210|108| 6 | 60 | 4
4HF$S030-08006 B | @ | 3 | g15 8 |315| 96 | 6 | 60 | 4 anFsmo30-12006 FB)| @ | 3 | | 315 12 | 315|144 | 6 | 60 | 4
aHFss040-10006 [FB)| @ | 4 | 315 10 | 42 [ 120 6 | 60 | 4 anFsmoso-14006 [FB)| @ | 4 | | §15 14 | 42 | 168 | 6 | 60 | 4
4HFSS050-120-06 (D) | @ | 5 _0815 12 | 52 | 144 | 6 | 60 | 4 anrsmoso-170-06 [FB)| @ | 5 | | 315 17 | 52 | 204 | 6 | 60 | 4
5HFSS040-10006 T8} | @ | 4 | 815 10 | 42 | 120| 6 | 60 | 5 sHFSM040-140-06 (B} @ | 4 | | 315 14 | 42 | 168 | 6 | 60 | 5
6HFSS060-140-06 (K} | @ | 6 | 820 14 | - - 6 | 60 | 6 sHFsMo6o-170-06 (XK)| @ | 6 | | 820 17 | - - 6 | 60 | 6
?' GHFSS080-180-08 o s | 18 | - - | 8 | 70| 6 sFsMoso-23008 ()| @ | 8 | 00%| 23 | - - | 8 | 70| 6
9
% sHFsst00220-10 ()| @ | 10 | 00%| 22 | - - | 10 | 80 | & sHFsMt00-200-10 ()| @ | 10 | 00%| 28 | - - |10 |8 | 6
E sHFsst20260-12 )| @ | 12 | 00101 26 | - - |12 |9 | 6 sHFsMt20-330-12 (XD | @ | 12 | 00101 33 | - -l 12| 9 | 6
© N
5 THFss060-14006 ) @ | 6 | 00| 14 | - - | 6 | 60| 7 sHFsMt40-370-16 (FB)| @ | 14 | 00101 37 | 142 444 | 16 | 105 | 6
© - N
= THFss0g0-18008 )| @ | 8 | 00%) 18 | - - | 8 | 70| 7 sHFsMts0420-16 [FB)| @ | 15 | 0010 42 | 152504 | 16 | 105 | 6
%]
THFss100-22010 (X) | @ | 10 | D00 22 | - - | 10| 8 | 7 sHFsm6042016 ()| @ | 16 | D00 42 | - - | 16 | 105 | 6
THFss120260-12 )| @ | 12 | D000 26 | - - |12 | 9 | 7 sHFsM20048020 ()| @ | 20 | 0000 48 | - - | 20 | 110 | s
7HFsMo60-17006 X @ | 6 | 00| 17 | - - 6 | 60 | 7
THFsMos0-23008 X)| @ | & | D0% | 23 | - -8 | 70| 7
7HFsM100-280-10 XD @ | 10 | D0% | 28 | - - |10 | 80 | 7
-0.010
THFSM120.330-12 [P | @ | 12 |0 33 | - - |12 |9 | 7
Bottom surface of 6HSS THFsMi60-420-16 (ZK) | @ | 16 | 00| 42 | - | - | 16 | 105 | 7
cutting edge -
sHFsM250-53025 ()| @ | 25 | D00 | 53 | - - | 25 | 125 | 8

® New PVD coating “MEGACOAT Hard” for hardened metals.
Achieves high rigidity by ensuring a large core diameter, longer tool life and stable cutting.
Also increases cutting edge strength and chip evacuation with a negative rake angle.

Recommended Cutting Conditions & L46
@ : Std. Item
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Hardened Metals, Multi-edge,
Negative rake angle, Finishing a

No. of Flutes: 4,6

Workpiece Materials * 1st choice

% %G
gl
~55HRC | | ~68HRC

M 4UGSM, 6UGSM

M 4UGSM M 6UGSM

(Unit : mm) (Unit : mm)

. | Outside | ... . [Lengthof| Shank | Overall | No. of . | Outside | ,,. . [Lengthof| Shank | Overall | No. of

Description 2 Dia. TR cut |diameter| length | Flutes Description 2 Dia. WD cut |diameter| length | Flutes

2] tolerance n tolerance

2Dc b 2Ds L Z oDc L 2Ds L Z
4UGSM030-080-06| ® | 3 | 30| 8 6 | 50 | 4 6UGSM060-150-06| ® | 6 | 02| 15 | 6 | 60 | 6
4UGSM040-120-06| ® | 4 | 0% 12 | 6 | 57 | 4 6UGSM080-200-08) ® | 8 | 30| 20 | 8 | 75 | 6
4UGSM050-130-06| ® | 5 | 30| 13 | 6 | 57 | 4 6UGSM100-250-10| ® | 10 | 3035 | 25 | 10 | 80 | 6
6UGSM120300-12| @ | 12 | 2032 30 | 12 | 100 | 6
6UGSM160-400-16| ® | 16 | 302 | 40 | 16 | 110 | 6

® In order to achieve stable cutting of hardened metals, negative type rake angle is adopted.
Also, for attaining high efficiency, we provide six flutes type for over dia. 6mm.

Solid End Mill NESSS

Recommended Cutting Conditions & L47
@ : Std. Item
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Aluminum & Non-ferrous Metals, Unequally
partitioned flute design, With wiper edge

No. of Flutes: 3

M 3NESM

Workpiece Materials 1st choice

*m
Aluminum &
Non-ferrous Metals
AN
NSRS \_ | @@ 'p
& ) A

W SNESM

(Unit : mm)
Outside Dia. Length of cut Shank diameter Overall length No. of Flutes
Description Std. Mill Dia. tolerance
@Dc L @Ds L z
3NESM030-120-06 ° 3 0.014 12 6 50 3
-0.028
3NESM040-120-06 ° 4 Py 12 6 50 3
-0.020
3NESMO050-140-06 [ 5 0,038 14 6 50 3
0
3NESM060-160-06 [ J 6 -0.008 16 6 50 3
0
3NESM080-200-08 [ J 8 -0.009 20 8 63 3
0
3NESM100-220-10 [ 10 -0.009 22 10 76 3
3NESM120-250-12 ° 12 oo 25 12 76 3
L 3NESM160-320-16 ° 16 oo 32 16 89 3
3NESM200-380-20 ° 20 s 38 20 104 3

* Cutting edge of over 6mm gDc has margin.

»'

©® Awiper is attached at the lower edge for improving the bottom surface finish.
Chattering is controlled with cutting edge slots at varied intervals, and finishing of lateral surfaces is improved.

| Solid End Mill

Finished surface of

aluminum alloy at

high speed cutting.
Reached 0.25umRa

(Bottom face
/side face/corner)

Unequally partitioned flute design (3 flutes)

with wiper edge

Recommended Cutting Conditions ® L47

@ : Std. Item
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Aluminum & Non-ferrous Metals, Finishing,
Sharpness oriented, Smooth chip evacuation 7

No. of Flutes: 2,3

B 2NFSM, 3NFSM, 3NFSL

Workpiece Materials 1st choice

‘N
Jliv‘v &

& =

‘ L

e

P NN A ]

B 2NFSM (Medium) EE8 W3NFSL (ong)

@Dc

¢Ds

(Unit : mm) (Unit : mm)
Outside Length | Shank | Overall | No. of Outside Length | Shank | Overall | No. of
Description ;79) Dia. tmglrgr:ié of cut |diameter| length | Flutes Desennton % Dia. tm!IraDlii.e of cut |diameter| length | Flutes
@Dc 4 @Ds L Z oDc 4 @Ds L Z
2NFSM010-040-04 @ | 1 | 30| 4 4 | 38 | 2 3NFSL030-190-06 | ® | 3 | 002 | 19 | 6 | 63 | 3
2NFSM015-060-04 | ® | 15 | 30 | 6 | 4 | 38 | 2 3NFSL040-190-06 | ® | 4 | 00| 19 | 6 | 63 | 3
2NFSM020-080-04 | ® | 2 | 0% 8 | 4 | 38 | 2 3NFSL050-200-06 | ® | 5 | 0520 | 20 | 6 | 63 | 3
2NFSM025-080-04 | ® | 25 | 3008 | 8 4 | 38 | 2 3NFSL060-280-06 | ® | 6 | 0. | 28 | 6 | 76 | 3
2NFSM030-080-06 | ® | 3 | 000 | 8 6 | 50 | 2 3NFSL080-300-08 | ® | 8 | (0| 30 | 8 | 76 | 3
2NFSM040-080-06 | ® | 4 | 300 | 8 6 | 50 | 2 3NFSL100-340-10 | ® | 10 | 0| 34 | 10 | 8 | 3
2NFSM050-140-06 | ® | 5 | 3020 | 14 | 6 | 50 | 2 3NFSL120-450-12 | @ | 12 | o | 45 | 12 | 100 | 3
2NFSM060-160-06 ® | 6 | (oo | 16 | 6 | 50 | 2 3NFSL160-560-16 | ® | 16 | 0. | 56 | 16 | 125 | 3
2NFSM080-200-08 | ® | 8 | O | 20 | 8 | 63 | 2 3NFSL200-600-20 | ® | 20 | 0. | 60 | 20 | 125 | 3
2NFSM100-220-10 | ® | 10 | 0. | 22 | 10 | 76 | 2 * Gutting edge of over 6mm oDc has margin.
2NFSM120-250-12 | ® | 12 | (0. | 25 | 12 | 76 | 2
2NFSM160-320-16 | ® | 16 | O | 32 | 16 | 89 | 2
2NFSM200-380-20 | ® | 20 | (0. | 38 | 20 | 104 | 2

* Cutting edge of over 6mm gDc has margin.

M 3NFSM (Vedium) [ Seung |

| w
Solid End Mill ESSS

(Unit : mm)
Outside Length | Shank | Overall | No. of
o = Dia. | Mill Dia. | of cut |diameter| length | Flutes
Description & oDo|clerance| oDs L 5 ':";_:SS'\E' ttyps A convex shape in the slot
P improves chip evacuation.
20.014 rake angle
3NFSM030-120-06 | ® 3 o028 | 12 6 50 3
3NFSM040-120-06 | ® | 4 | 3020 | 12 | 6 | 50 | 3
3NFSM050-140-06 | ® | 5 | 302 | 14 | 6 | 50 | 3
3NFSM060-160-06 | ® 6 _0.000 s| 16 6 50 3
3NFSM080-200-08 ® | 8 | 0. | 20 | 8 | 63 | 3
3NFSM100-220-10 @ | 10 _0_809 22 10 76 3
3NFSM120-250-12 | ® | 12 | (0. | 25 | 12 | 76 | 3
3NFSM160-320-16 | ® | 16 _0811 32 16 89 8
3NFSM200-380-20 | ® | 20 | (). | 38 | 20 | 104 | 3

* Cutting edge of over 6mm gDc has margin.

Sharpness oriented for aluminum cutting. Good chip
evacuation from the 45 degree helix angle.

Recommended Cutting Conditions & L47-L48
@ : Std. Item
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Aluminum & Non-ferrous Metals, Roughing s

No. of Flutes: 3

M 3AESM, 3AESL

Workpiece Materials * 1st choice

%*;

Aluminum &
Non-ferrous Metals

-

B 3AESM (Medium) M 3AESL (Long)

(Unit : mm) (Unit : mm)
Outside Length| Shank |Overall| Spec of | No. of Outside Length| Shank |Overall | Specof | No. of
s ; | Dia. | Mill Dia. | of cut |diameter| length | Comers | Flutes o < | Dia. | MilDia. | of cut |diameter| length | Comers | Flutes
Description 2 Description =
@ opc [P ¢ |lops| L | c | z ®1 ope ™ p s | L | c | z
3AESM060-130-06 | ® | 6 |90 13 | 6 | 57 | 06 | 3 3AESL060-240-06 | @ | 6 |000| 24 | 6 | 76 | 0.6
3AESM080-160-08 @ | 8 |0920| 16 | 8 | 63 | 06 | 3 3AESL080-280-08 | @ | 8 |0%°) 28 | 8 | 76 | 06 | 3
3AESM100-220-10 | @ | 10 |090| 22 | 10 | 72 | 06 | 3 3AESL100-340-10 | @ | 10 | 39| 34 | 10 | 89 | 0.6 | 3
L 3AESM120-260-12 | @ | 12 | 090 26 | 12 [ 83 | 1 | 3 3AESL120-450-12 | @ | 12 | 0%0| 45 | 12 | 100 | 1 | 3
3AESM160-320-16 | @ | 16 | 090 32 | 16 | 92 | 1 | 3 3AESL160-560-16 | @ | 16 | %0 | 56 | 16 | 125 | 1 | 3
] 3AESM200-380-20 @ | 20 |09%| 38 | 20 [104 | 1 | 3 3AESL200-600-20 | @ | 20 | 39| 60 | 20 | 125 | 1 | 3
%/éj' 3AESM250-450-25 @ | 25 |09%| 45 | 25 [121| 1 | 3 3AESL250-800-25 | @ | 25 | 095 80 | 25 | 150 | 1 | 3
g ® Three flutes type for roughing of aluminum. With corner chamfering.
©
c
L
he
5
®

Recommended Cutting Conditions @ L48

@ : Std. Item
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Recommended Cutting Conditions

B 2FESS

Application Workpiece Material Application Outsi(dn?nl?)ia.Dc 21 22 o4 26 28 212 216
Spi”d"fmeﬁY)‘"“‘iO” 25500 | 13,200 | 6600 | 4500 | 3300 | 2200 | 1,700
Shouldering
Carbon Steel Feed Rate (mm/min)| 225 230 375 415 420 410 410
1 Sl Spi”d'?m'?ﬁ‘()‘"““"" 15300 | 8000 | 4000 | 2700 | 2000 | 15300 | 1,000
& Slotting
4 Feed Rate (mm/min)| 135 140 225 250 250 245 245
ae R N
Sp'”d"(am'?:‘.}’)"'““"" 22,000 | 11,000 | 5600 | 3700 | 2800 | 1,900 | 1,400
Shouldering Shouldering
- Alloy Steel Feed Rate (mm/min)| 195 220 285 315 310 310 310
1.2Dcx0.05Dc SCM, SNCM Spindle Revolution 13.000 6.600 3.400 2200 1700 1200 900
(Dc<03) , (min™) : : : : . :
1 2Dex0AD. Slotting
Doz o3) Feed Rate (mm/min)| 115 130 170 190 185 185 185
Sp‘”d'?mer‘fY)‘"“""" 12,700 | 7,200 | 4200 | 3,000 | 2200 | 1,500 | 1,100
Shouldering
Pre-hardened steel Feed Rate (mm/min)| 55 80 100 105 105 110 110
NAK, 30~45HRC Spi”d'? R?Y)‘"“ﬁo" 7,600 4,300 2,500 1,800 1,300 900 700
s : , : , ,
%I Slotting
Feed Rate (mm/min)| 35 50 60 63 63 65 65
Spindle Revolution | 5, 509 | 11,000 | 5600 | 3700 | 2,800 | 1,900 | 1,400
. (min™)
Slotting Shouldering
Depth of Cut (ap) (mm) Stainless steel Feed Rate (mm/min) 95 95 110 115 115 115 115
0.1Dc (Dc<o1) SuUs Spindle Revolution
N . b 13,000 | 6,600 3,400 | 2,200 1,700 1,200 900
0.5Dc (Dc = 23) Slotting
Feed Rate (mm/min) 60 60 65 70 70 70 70
* Cutting with coolant is recommended for stainless steel.
Application Workpiece Material Application OUtSi(dn?n%ia'Dc 20.5 21 2 o4 26 28 212 216
Spi”d'?m'fﬁ")"'““°" 32,000 | 25,500 | 13,200 | 6,600 | 4500 | 3,300 | 2,200 | 1,700
Shouldering
Garbon Steel Feed Rate (mm/min)| 210 225 230 375 415 420 410 410 =
SxxC Spindle Revolution | 49 009 | 15300 | 8,000 | 4,000 | 2,700 | 2,000 | 1,300 | 1,000 2
a (min™) I
© Slotting
Feed Rate (mm/min)| 130 135 140 225 250 250 245 245 %
ae - - (%)
Spindle Revolution | »7 409 | 22,000 | 11,000 | 5600 | 3,700 | 2,800 | 1,900 | 1,400
. (min™)
Shouldering Shouldering
e S E RN Alloy Steel Feed Rate (mm/min)| 180 195 220 285 315 310 310 310
1:8Dx0.050c SIEA, SN Spindle Reyolution | 16 000 | 13,000 | 6,600 | 3400 | 2200 | 1,700 | 1200 | 900
(DC<¢3) . (mln ) ’ ’ ’ ’ ’ ’ ’
1.5Dcx0.1Dc Slotting
(Do = 03) Feed Rate (mm/min)| 105 15 130 170 190 185 185 185
Sp‘”d'?mer‘fY)‘"““"" 22,500 | 12,700 | 7,200 | 4,200 | 3,000 | 2,200 | 1,500 | 1,100
Shouldering
Pre-hardened steel Feed Rate (mm/min)| 50 55 80 100 105 105 110 110
NAK, 30=45HRC Spi”d'?m'?ﬁ")‘"“m" 13,500 | 7,600 | 4,300 | 2,500 | 1,800 | 1,300 | 900 700
%I Slotting
Feed Rate (mm/min) 30 35 50 60 63 63 65 65
Spindle Revolution | 57 50 | 22,000 | 11,000 | 5600 | 3,700 | 2,800 | 1,900 | 1,400
(min™)
Slotting Shouldering
Depth of Cut (ap) (mm) Stainless steel Feed Rate (mm/min) 60 95 95 110 115 115 115 115
0.1Dc (Dc<g1) SuUs Spindle Revolution
0o oo . pbads 16,000 | 13,000 | 6,600 | 3,400 | 2,200 | 1,700 | 1,200 | 900
0.5Dc (Dc 2 23) Slotting
Feed Rate (mm/min)| 35 60 60 65 70 70 70 70

* Cutting with coolant is recommended for stainless steel.
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Solid End Mill §\\}\\\
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Recommended Cutting Condltlons/

B 2FESL (shouldering)
Application Workpiece Material OUtSi‘(jr?"E)ia' Do o1 22 o4 26 28 212 216
Spindle Revolution | 19 399 | g ,500 4,800 3,200 2,400 1,600 1,200
Carbon Steel (min™)
SxxC heediRate 210 210 210 210 210 210 210
(mm/min)
Spindle Revolution
O 14,300 | 7,200 3,600 2,400 2,000 1,300 1,000
%T Alloy Steel (min™")
H SCM, SNCM
: IFed [Rel 155 160 160 160 170 170 150
ae (mm/min)
Spindle Revolution
) e 11,200 | 5,600 2,800 1,900 1,600 1,000 800
Shouldering Pre-hardened steel (min™)
Depth of Cut (apxae) (mm) NAK, 30~45HRC Feed Rate 85 85 90 90 100 95 80
2.5Dcx0.05D¢ (mm/min)
(De<a3) , Spindle Revolution | 44 350 | 7200 | 3600 | 2400 | 2,000 1,300 1,000
2.5Dcx0.1Dc Stainless steel (min™)
(Dc = 23) SuUS
IFed [Rele 95 95 95 95 105 105 80
(mm/min)
* Cutting with coolant is recommended for stainless steel.
Slotting is not recommended.
B 2FEKS, 2FEKM
Application Workpiece Material | Application OUtSi?n‘in[]))ia' 20 23 o4 26 28 210 212 216
Spi”d'fm'?:’.i’)‘"““°" 9,300 7,000 4,600 3,500 3,000 2,700 2,200
Shouldering -
ee ate
; 450 450 470 470 470 470 440
Carbon Steel (mm/min)
SxxC i i
X Sp'”d'fm':fﬁ}’)"'““"" 7,500 6,000 4,400 3,300 2,700 2,300 1,900
heediRate 240 260 340 340 340 340 320
— (mm/min)
Q . .
“’]7 Sp'”d'(emFi{:.Y)"'”“"“ 8800 | 6,600 | 4400 | 3,300 2600 | 2,200 1,800
Shouldering
ae heedizate 370 370 380 380 380 380 360
Alloy Steel (mm/min)
Shouldering SCM, SNCM ; ;
Spindle Revolution | 7 500 | 5400 | 3600 | 2700 | 2200 | 1800 | 1,500
Depth of Cut (apxae) (mm) (min™)
1.2Dcx0.1Dc heediRate 270 270 270 270 270 270 270
(mm/min)
Spi”d'?m*?r‘:'.‘()‘"““°" 6,400 | 4,800 | 3,200 | 2,400 1,900 1,600 1,200
Shouldering R
EE! ate
. 130 130 130 140 140 140 140
Pre-hardened steel (mm/min)
e NAK, 30~45HRC i i
{ : Sp'”d'?m*?r‘:i‘()‘"“"°" 5300 | 4000 | 2600 | 2000 | 1,600 | 1300 | 1,000
@
Feed Rate
% mmmimin) 120 120 120 120 120 120 120
Slotting Spi”d'?m*?ﬁi’)‘"“tion 8,000 6,000 4,000 3,000 2,400 2,000 1,500
Depth of Cut (ap) (mm) Shouldering Food Rat
EE ate
: 140 140 140 140 140 140 140
0.5Dc Stainless steel (mm/min)
Sus i i
Sp'”d'(em’?r?,}’)‘"“"o" 5,300 4,000 2,600 2,000 1,600 1,300 1,000
e Rl 80 90 100 100 100 90 90
(mm/min)

* Cutting with coolant is recommended for stainless steel.




Recommended Cutting Condltlons/

B 4FESM (shouldering)
Application Workpiece Material OUtSi?nin?)ia' De o1 22 o4 26 28 212 216
Spindle Revolution
e 2. 1 4.4 2,2 1,7
Carbon Steel (min) 5,500 3,000 6,600 ,400 3,300 ,200 ,700
SxxC Feed Rate
(mm/min) 335 345 580 620 625 630 600
Spindle Revolution
Pe 22,000 1" 5,600 7! 2,80 1,900 1,4
%I Alloy Steel (min™) ’ /000 ’ 3.700 /800 90 400
SCM, SNCM Feed Rate 290 290 395 455 455 470 460
ae (mm/min)
Spindle Revolution
Shouldering Pre-hardened steel (min") 12,000 7,200 4,200 3,000 2,200 1,500 1,100
D0 &7 G ez i) NAK, 30~45HRC Feed Rate 105 125 150 160 160 165 140
(mm/min)
1.5Dcx0.05Dc - -
(De<ad) . Spindle Reyolution | 55 09 | 11,000 | 5600 | 3700 | 2,800 | 1,900 | 1,400
1.5Dcx0.1Dc Stainless steel (min”)
(Dc =z 23) SuUs Feed Rate
(mm/min) 130 145 165 165 170 175 155
* Cutting with coolant is recommended for stainless steel.
Slotting is not recommended.
. 4FEKM (Tough corner edge) (Shouldering)
Application Workpiece Material Outsi?nin?)ia. e 23 23 26 28 210 212 216
Spindle Revolution
et 10,600 8,000 5,300 4,000 3,200 2,700 2,100
Carbon Steel (min”) ’ ’ ’ ’ ’ ’ ’
SxxC Feed Rate
(mm/min) 680 690 770 770 770 770 770
Spindle Revolution
- Alloy Steel (min) 8,800 6,600 4,400 3,300 2,600 2,200 2,000
o SCM, SNCM Feed Rate
“’L (mm/min) 500 550 620 630 630 630 610
Spindle Revolution
ae .
Pre-hardened steel (min'") 6,400 4,800 3,200 2,400 1,900 1,600 1,200
Shouldering NAK, 30~45HRC Feed Rate 180 180 180 190 190 190 190
(mm/min)
Depth of Cut (apxae) (mm)
Spindle Revolution
Pt 4 2 2 1
1.5Dcx0.1Dc T (i) 8,000 | 6,000 ,000 3,000 ,300 ,000 ,500
Sus et (Rl 190 200 200 200 210 210 210
(mm/min)

* Cutting with coolant is recommended for stainless steel.

Slotting is not recommended.
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Recommended Cutting Conditions

Application Workpiece Material | Application OUtSi‘(jn‘in?)ia' 2 23 o4 25 26 28 210 212 213
Sp'"d'(em'?r‘:‘_l’)‘"”t"’" 11,000 | 8000 | 6400 | 5300 | 4,000 | 3200 | 2700 | 2,500
Shouldering Feed Rate
Carbon Steel fEsaT 660 640 640 640 520 450 410 350
SXC Sp'”d'fm'?rfil’)‘"”t'on 11,000 | 8000 | 6400 | 5300 | 4,000 | 3200 | 2700 | 2,500
Slotting Foed Rat
eed hate 660 640 640 640 520 450 410 350
53 (mm/min)
Sp'"d'?mRir‘:‘.Y)o lution | 7 400 | 5600 | 4500 | 3700 | 2,800 | 2200 | 1,800 | 1,700
ae Shouldering Feed Rat
J— (;em /m?n)e 420 430 430 430 350 300 270 230
Shouldering i
SCM, SNCM Spindle Revolution
g o pREK 7,400 | 5600 | 4,500 | 3700 | 2,800 | 2,200 | 1,900 | 1,700
otting
1Dcx0.2D¢ FECR RELE 420 430 430 430 350 300 270 230
(mm/min)
Sp'"d'?mﬁ{:l’f lution | 7 400 | 5600 | 4500 | 3700 | 2,800 | 2200 | 1,900 | 1,700
Shouldering Food Rate
Pro-hardened steel e 420 430 430 430 350 300 270 230
If B, I0=AnIRC Sp'"d'fm'?r‘:il’)‘"”t“’" 7400 | 5600 | 4500 | 3700 | 2,800 | 2200 | 1,900 | 1,700
=1 Slotting
©
FECR REL 420 430 430 430 350 300 270 230
(mm/min)
Sp'"d'meir‘:iY)‘) lution | 5400 | 4,800 | 3,800 | 3200 | 2400 | 1,900 | 1,600 | 1,500
Slotting Shouldering T
Depth of Cut (ap) (mm) Stainless steel (mm/min) 320 320 320 320 260 230 210 180
0.2D¢ S5 Sp'"d'?m'?r‘il’)‘"”t'°" 6,400 | 4800 | 380 | 3200 | 2400 | 1900 | 1,600 | 1500
Slotting Feed Rat
eed hate 320 320 320 320 260 230 210 180
(mm/min)
* Cutting with coolant is recommended for stainless steel.
> Application Workpiece Material | Application OUtSi?rin?)ia' D 23 o4 25 26 28 210 212 213
% g' Spindle Revolution
2 el 11,000 | 8000 | 6400 | 5300 | 4000 | 3200 | 2700 | 2,500
Shouldering Feed Rate
= Carbon Stel e e 810 800 800 800 650 560 510 450
2 SxxC Sp'"d'(em'frfi')‘) lution | 11000 | 8,000 | 6400 | 5300 | 4000 | 3,200 | 2700 | 2,500
Ll Slotting =i
o) eed hate 810 800 800 800 650 560 510 450
o g (mm/min)
%) SP'"d'fmFi*r?Y)‘"”t"’" 7,400 | 5600 | 4500 | 3700 | 2,800 | 2200 | 1,00 | 1,700
— ae Shouldering Feed Rate
: 530 530 530 530 430 370 340 300
Shouldering Alloy Steel (mm/min)
u 1
SCM, SNCM Spindle Revolution
sy ——, o = 7,400 | 5600 | 4,500 | 3,700 | 2,800 | 2,200 | 1,900 | 1,700
otting
1Dcx0.2Dc Fece [RELE 530 530 530 530 430 370 340 300
(mm/min)
5"'""'?me§¥;"”“°" 7,400 | 5600 | 4,500 | 3,700 | 2,800 | 2,200 | 1900 | 1,700
Shouldering Feed Rate
Pro-hardencd stecl prliel 530 530 530 530 430 370 340 300
7 DRSS, SU=RIRIRE Sp'"d'?m'?r‘:‘_}’)‘"”“°“ 7,400 | 5600 | 4500 | 3700 | 2800 | 2200 | 1,900 | 1,700
%I Slotting P
eed Rate 530 530 530 530 430 370 340 300
(mm/min)
Spindle Revolution | ¢ 400 | 4800 | 3800 | 3200 | 2400 | 1,900 | 1600 | 1,500
Slotting Shouldering (min”)
Feed Rate
Depth of Cut (ap) (mm) Stainless steel (mm/min) 400 400 400 400 320 280 260 230
0.2Dc sus Sp'"d'?m'fg’)‘"”“°“ 6,400 | 4,800 | 3800 | 3200 | 2400 | 1,900 | 1,600 | 1,500
Slotting Feed Rate
; 400 400 400 400 320 280 260 230
(mm/min)

* Cutting with coolant is recommended for stainless steel.
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Recommended Cutting Conditions

Application Workpiece Material | Application OUtSi?nem?)ia' De 23 o4 @5 26 28 210 212 213
Sp'”d'fm'?:ﬁ')c"“"m 11,000 | 8,000 | 6,400 | 5300 | 4,000 | 3,200 | 2,700 | 2,500
Shouldering Feed Rate
Carbon Steel i 960 | 960 | 960 | 960 | 780 | 680 | 620 | 570
Bt Sp'”d"(sm'?r‘f,}’)‘"“"o" 11,000 | 8,000 | 6,400 | 5,300 | 4,000 | 3,200 | 2,700 | 2,500
- Slotting Feed Rat
eed hate 960 960 960 | 960 | 780 | 680 | 620 | 570
g (mm/min)
B Sp'”d'?m'?fi’f'“m" 7,400 | 5600 | 4,500 | 3,700 | 2,800 | 2,200 | 1,900 | 1,700
ae Shouldering Feed Rat
P (r‘;’;/m?n)e 640 640 640 640 520 450 410 370
Shouldering 4 s
SCM, SNCM pindle Revolution
Dopth of Cut (apas) (™) o ot 7,400 | 5600 | 4,500 | 3,700 | 2,800 | 2,200 | 1,900 | 1,700
otting
1Dcx0.2Dc e REE 640 640 640 640 520 | 450 | 410 370
(mm/min)
Sp'”d'?m'?r‘:‘_}’)‘"““°" 7,400 | 5600 | 4,500 | 3,700 | 2,800 | 2,200 | 1,900 | 1,700
Shouldering Feed Rate
Pre-hardened steel o) 640 | 640 | 640 | 640 | 520 | 450 | 410 | 370
. A, 0=2KiRIRE Sp'”d'fm?r‘f,}’)‘"“""" 7,400 | 5600 | 4,500 | 3,700 | 2,800 | 2,200 | 1,900 | 1,700
o .
“’I Stotting Feed Rate
; 640 | 640 | 640 | 640 | 520 | 450 | 410 | 370
(mm/min)
Spindle Revolution
, (i’ 6,400 | 4,800 | 3,800 | 3,200 | 2,400 | 1,900 | 1,600 | 1,500
Slotting Shouldering T
Depth of Cut (ap) (mm) Stainless steel (mm/min) 480 480 480 480 390 340 310 290
0.20c S Sp'”d"(?m?r‘:‘_}’)‘"“""" 6400 | 4800 | 3,800 | 3,200 | 2400 | 1900 | 1,600 | 1,500
Slotting Feed Rat
eed nate 480 480 480 480 390 340 310 290
(mm/min)
* Cutting with coolant is recommended for stainless steel.
Application Workpiece Material | Application OUtSi‘(jﬁm?)ia' o 22 23 o4 25 26 28 210 212 | 216 220
Spi”dlfm'?r?Y;"“""" 18,000|12,000| 9,200 | 7,300 | 6,100 | 4,600 | 3,700 | 3,100 | 2,300 | 1,800
Shouldering Feed Rat
eed nate 380 | 430 | 440 | 500 | 510 | 500 | 560 | 560 | 590 | 590
Carbon Steel (mm/min)
il Sp'”d"fm’?‘fﬁ’)‘"“"o” 16,000{11,000| 8,000 | 6,400 | 5,300 | 4,000 | 3,200 | 2,700 | 2,000 | 1,600
Slotting Feed Rat
eed Rate 190 | 230 | 240 | 290 | 300 | 290 | 280 | 290 | 310 | 350
(mm/min)
Sp'“'?ﬁ:ﬁ';"“""" 14,000| 9,000 | 6,800 | 5,400 | 4,500 | 3,400 | 2,700 | 2,300 | 1,700 | 1,400
Shouldering
a Feed Rate
{ ; 250 | 270 | 270 | 320 | 350 | 340 | 360 | 350 | 390 | 420
Alloy Steel (mm/min)
ae S, SNEY Sp'”d"(am'?'fj’)‘"“"°” 11,000/ 7,400 | 5,600 | 4,500 | 3,700 | 2,800 | 2,200 | 1,900 | 1,400 | 1,100
Slotting Feed Rate
Shouldering omimin) 130 | 130 | 150 | 180 | 190 | 180 | 170 | 180 | 190 | 210
et Gl CUi(END-E) (i) Sp'”d"(sm'?r‘:‘_}’)‘"“""" 10,000/ 6,400 | 4,800 | 3,800 | 3,200 | 2,400 | 1,900 | 1,600 | 1,200 | 1,000
1.5Dcx0.1Dc Shouldering Feed Rat
: eed nate 180 | 170 | 170 | 210 | 230 | 220 | 230 | 220 | 220 | 230
Stainless steel (mm/min)
UL Sp'”d'fm?r‘:i}’)‘"“""” 10,000 6,400 | 4,800 | 3,800 | 3,200 | 2,400 | 1,900 | 1,600 | 1,200 | 1,000
Slotting Feed Rat
eed rate 120 | 120 | 120 | 140 | 150 | 140 | 140 | 140 | 150 | 180
(mm/min)
a Spindle Revolution | ¢ 1 | 4 200 | 3,200 | 2,500 | 2,100 | 1,600 | 1,300 | 1,100 | 800 | 600
S . (min™)
Shouldering Feed Rat
Titanium Alloys (sﬁn/m‘f‘n‘; 60 | 90 | 100 | 120 | 110 | 110 | 120 | 110 | 120 | 130
Heat-resistant Alloys = =
: Spindle Revolution
Slotting (40~50HRC) ot 6,000 | 4,200 | 3,200 | 2,500 | 2,100 | 1,600 | 1,300 | 1,100 | 800 | 600
Slottin
Depth of Cut (ap) (mm) )
Feed Rate 50 | 60 | 70 | 80 | 90 | 9 | 90 | 8 | 9 | 100
0.25Dc (mm/min)
Carbon %‘%%/CC“‘ fron Sp'”d'?m'?lf‘()‘"““°" 32,000/21,000{16,000|13,000| 11,000/ 8,000 | 6,400 | 5,300 | 4,000 | 3,200
- Shouldering R
o) 670 | 760 | 770 | 900 | 920 | 860 | 1,000 1,100 | 1,100 | 1,200
Aluminum Alloys Spindle Revolufi
= (emir?Y)o“"’” 32,000(21,000|16,000|13,000| 11,000| 8,000 | 6,400 | 5,300 | 4,000 | 3,200
Slotting Feed Rat
eed nate 480 | 440 | 480 | 590 | 630 | 580 | 670 | 730 | 860 | 960
(mm/min)

* Cutting with coolant is recommended for stainless steel, titanium alloys and heat-resistant alloys.
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Recommended Cutting Conditions

M 4PGSS, 5PGSS

I n . - Depth of Cut Outside Dia.
Application Workpiece Material |Application (apxae) (mm) Dc (mm) 23 o4 @5 26 28 210 212 216 220 225
Spi"d'(eme:.Y)O'““"” 13,300 | 10,000| 8,000 | 6,600 | 5,000 | 4,000 | 3,300 | 2,500 | 2,000 | 1,600
Shouldering 1Dx0.3D
Feed Rate (mmimin)| 1,860 | 1,600 | 1,440 | 1,320 | 1,200 | 1,360 | 1,320 | 1,200 | 1,200 | 1,360
Carbon Steel
S Sp‘“"'fﬁ;}g"'““"” 6,600 | 5,000 | 4,000 | 3,300 | 2,500 | 2,000 | 1,600
Slotting 1D
Feed Rate (mmimin) 660 | 600 | 680 | 660 | 600 | 600 | 680
Spi“d'fmﬁ‘r?\’)‘"““"” 10,600 | 8,000 | 6,400 | 5,300 | 4,000 | 3,200 | 2,700 | 2,000 | 1,600 | 1,300
Shouldering 1Dx0.3D
e Feed Rate (mm/min) | 1,180 | 1,020 | 920 | 840 | 880 | 890 | 860 | 880 | 830 | 1,040
%I SCMIENCH] Sp‘""'fmﬁ‘r?.}’)"'““"” 5,300 | 4,000 | 3,200 | 2,700 | 2,000 | 1,600 | 1,300
Slotting 0.75D
Feed Rate (mm/min) 420 | 440 | 440 | 430 | 440 | 410 | 520
ae
SP'"d'?meﬁY)"'“""” 8,500 | 6,400 | 5,100 | 4,200 | 3,200 | 2,500 | 2,100 | 1,600 | 1,300 | 1,000
Shouldering Shouldering 1Dx0.25D
Feed Rate (nm/min)| 710 | 610 | 550 | 500 | 570 | 550 | 580 | 570 | 570 | 700
Pre-hardened steel
A, SO=4dHIe Sp'"d'(emeneX)O'““O” 4,200 | 3,200 | 2,500 | 2,100 | 1,600 | 1,300 | 1,000
Slotting 0.5D
Feed Rate (mmimin) 250 | 290 | 280 | 290 | 280 | 280 | 350
Spi“d'fme;Y)"'““"” 5,300 | 4,000 | 3,200 | 2,700 | 2,000 | 1,600 | 1,300 | 1,000 | 800 | 600
Shouldering 1Dx0.25D
o : Feed Rate (nm/min)| 290 | 250 | 230 | 210 | 240 | 250 | 230 | 240 | 240 | 270
Q'I Stainless steel
® Sl Sp'"d'?m':i‘r?\’)°'““°” 2,700 | 2,000 | 1,600 | 1,300 | 1,000 | 800 | 600
Slotting 0.4D
Feed Rate (mmimin) 100 | 120 | 120 | 120 | 120 | 120 | 130
Slotting Spi"d'(eme:.Y)O'““"” 3,700 | 2,800 | 2,200 | 1,900 | 1,400 | 1,100 | 900 | 700 | 550 | 450
Shouldering 1Dx0.2D
Titanium Alloys Feed Rate (mm/min)| 160 | 130 | 110 | 110 | 110 | 130 | 120 | 140 | 130 | 150
Heat-resistant Alloys - -
(40~50HRC) Sp'“d'fm$§}3°'“"°” 1,900 | 1,400 | 1,100 | 900 | 700 | 550 | 450
Slotting 0.3D
Feed Rate (mmmin) 60 | 60 | 60 | 60 | 70 | 70 | 80
* Cutting with coolant is recommended for stainless steel, titanium alloys and heat-resistant alloys.
M 4PGSM, 5PGSM, 6PGSM
s . . - Depth of Cut Outside Dia.
Application Workpiece Material |Application (apxae) (mm) Dc (mm) 26 28 210 212 216 820 825
SpindlfmFii:_}')O'“t‘O” 6,600 5,000 4,000 3,300 2,500 2,000 1,600
Shouldering 1.5Dx0.3D
Feed Rate (mmimin)| 1,030 980 1,260 1,520 1,570 1,510 1,340
Carbon Steel
SxxC Spmdl(eml?r?\()olunon 6,600 5,000 4,000 3,300 2,500 2,000 1,600
Slotting 0.5D
Feed Rate (nm/min)| 520 500 640 770 790 750 670
Spi""'(emﬁ‘r?\’)‘"““"” 5300 | 4,000 3200 | 2,700 | 2,000 1,600 1,300
Shouldering 1.5Dx0.3D
Feed Rate (mm/min) 740 670 940 1,130 1,170 1,140 1,030
Alloy Steel
o . .
J SCM, SNCM SondeReolion | 5300 | 4000 | 3200 | 2700 | 2000 | 1600 | 1,300
o Slotting 0.5D
e Feed Rate (nm/min)| 380 330 480 560 580 570 520
Shouldert SindeReyoliion | 4200 | 3200 | 2500 | 2100 | 1600 | 1300 | 1,000
ouldering Shouldering| ~ 1.5Dx0.2D
bro-hardensd stoe! Feed Rate (nm/min)| 470 490 610 700 730 710 710
DANECER RS Sp'"d'(eme:.Y)O'““O” 4,200 3200 | 2,500 | 2,100 1,600 1,300 1,000
Slotting 0.4D
Feed Rate (mmimin)| 230 250 310 350 370 350 360
Sp‘“"'fﬁ;}g"'““"” 2,700 2,000 1,600 1,300 1,000 800 600
Shouldering 1.5Dx0.2D
S : Feed Rate (nm/min)| 170 190 250 280 280 280 250
Q'T Stainless steel
Sl Sl Sp'“d'fmﬁ‘r?\’)‘"““"” 2700 | 2,000 1,600 | 1,300 | 1,000 800 600
Slotting 0.4D
Feed Rate (nm/min)| 80 90 120 140 140 140 130
Slotting SP‘""'fmFi‘rf.Y)O'““"” 1,900 1,400 1,100 900 700 550 450
Shouldering 1.5Dx0.2D
Titanium Alloys Feed Rate (nm/min)| 90 90 130 150 160 150 150
Heat-resistant Alloys - -
(40~50HRC) SP'"d'?meﬁY)"'“""” 1,900 1,400 1,100 900 700 550 450
Slotting 0.3D
Feed Rate (nm/min)| 40 40 60 70 80 70 70

* Cutting with coolant is recommended for stainless steel, titanium alloys and heat-resistant alloys.




M 4PGSL, 5PGSL, 6PGSL

Depth of Cut Outside Dia.

Application Workpiece Material |Application (apxae) (mm) Dc (mm) 26 28 210 212 216 220 225
Sonde Reoluion | 6600 | 5000 | 4000 | 3300 | 2500 | 2000 | 1600
Shouldering 1.5Dx0.3D
Carbon Steel Feed Rate (mm/min)| 1,030 980 1,260 1,520 1,570 1,510 1,340
S Sp‘“"'fﬁ;}g"'““"” 6,600 5000 | 4,000 3,300 2,500 2,000 1,600
Slotting 0.5D
Feed Rate (nm/min)| 520 500 640 770 790 750 670
Spindl(eml?:\golution 5,300 4,000 3,200 2,700 2,000 1,600 1,300
Shouldering 1.5Dx0.3D
- Feed Rate (nm/min)| 740 670 940 1,130 1,170 1,140 1,030
o . .
J S SondeReolion | 5300 | 4000 | 3200 | 2700 | 2000 | 1600 | 1,300
o Slotting 0.5D
a Feed Rate (mm/min)| 380 330 480 560 580 570 520
_ Spi“d'fmﬁ{rﬁ?\’)O'“‘iO” 4200 | 3200 | 2500 | 2100 | 1,600 | 1300 | 1,000
Shouldering Shouldering|  1.5D%0.2D
Pre-hardened steel Feed Rate (nm/min)| 470 490 610 700 730 710 710
WAL, SD=413HIRE Spi""'(emﬁ‘neX)O'““O” 4,200 3200 | 2,500 | 2,100 1,600 1,300 1,000

Slotting 0.4D

Feed Rate (mm/min) 230 250 310 350 370 350 360

Spindle Reyolution

(min'"y 2,700 2,000 1,600 1,300 1,000 800 600

Shouldering 1.5Dx0.2D

N : Feed Rate (mmimin)| 170 190 250 280 280 280 250
Stainless Steel
sl Spindle Reyolution | 5 7 2,000 1,600 1,300 1,000 800 600

g
i (min™)

Slotting 0.4D
Feed Rate (nm/min)| 80 90 120 140 140 140 130
Slotting Sp'"d'(emeﬁY)O'““O” 1,900 1,400 1,100 900 700 550 450

Shouldering 1.5Dx0.2D
Titanium Alloys Feed Rate (nm/min)| 90 90 130 150 160 150 150
Heat-resistant Alloys - -

(40~50HRC) Spinde Reyoluton | 1,000 | 1,400 | 1,100 900 700 550 450

Slotting 0.3D
Feed Rate (nm/min)| 40 40 60 70 80 70 70

* Cutting with coolant is recommended for stainless steel, titanium alloys and heat-resistant alloys.

M 4PGRM

Application Workpiece Material |Application

Depth of Cut Outside Dia.

(apxae) (mm) Dc (mm) 23 o4 25 26 28 210 212 216 220

Sp‘""'fm?r?}’)"'““"” 13,300 | 10,000 | 8,000 | 6,600 | 5,000 | 4,000 | 3,300 | 2,500 | 2,000

Shouldering 1Dx0.3D

Feed Rate (mm/min)| 1,860 | 1,600 | 1,440 | 1,320 | 1,200 | 1,360 | 1,320 | 1,200 | 1,200
Carbon Steel

S SeideiRevation 6,600 | 5000 | 4,000 | 3,300 | 2,500 | 2,000 =
: (min”) =
Slotting 1D -
Feed Rate (mmimin) 660 | 600 | 680 | 660 | 600 | 600 2
: . w
Spinde Reyoluton | 10,600 | 8,000 | 6,400 | 5,300 | 4,000 | 3200 | 2700 | 2,000 | 1,600 o
Shouldering 1Dx0.3D °
— Feed Rate (nmimin)| 1,180 | 1,020 | 920 | 840 | 880 | 890 | 860 | 880 | 830 n
%T SCRIEEEN Seindle Rayoluton 5,300 | 4,000 | 3,200 | 2,700 | 2,000 | 1,600 ——
- Slotting 0.75D
Feed Rate (mmimin) 420 | 440 | 440 | 430 | 440 | 410
ae

Spi""'&ﬁf\’f'““"” 8,500 | 6,400 | 5100 | 4,200 | 3,200 | 2,500 | 2,100 | 1,600 | 1,300

Shouldering Shouldering 1Dx0.25D

Feed Rate (mm/min)| 710 610 550 500 570 550 580 570 570
Pre-hardened steel

WA SOLEAIRE Sp'"d'(emeﬁY)O'““O” 4,200 | 3,200 | 2,500 | 2,100 | 1,600 | 1,300
Slotting 0.5D
Feed Rate (mmimin) 250 | 200 | 280 | 290 | 280 | 280
Sp‘“"'ﬁ;}g"'“""” 5300 | 4,000 | 3,200 | 2,700 | 2,000 | 1,600 | 1,300 | 1,000 | 800
Shouldering 1D%0.25D
S Stainless Steel FeedRate (nm/min)| 200 | 250 | 230 | 210 | 240 | 250 | 230 | 240 | 240
Q
‘{ Sl Sp'“d'(emﬁ‘r?\’)‘"““"” 2,700 | 2,000 | 1,600 | 1,300 | 1,000 | 800
Slotting 0.4D
Feed Rate (mmimin) 100 | 120 | 120 | 120 | 120 | 120
Slotting Sp‘""'fmﬁ‘r?}’)"'““"” 3,700 | 2,800 | 2,200 | 1,900 | 1,400 | 1,100 | 900 | 700 | 550
Shouldering 1Dx0.2D
Titanium Alloys FeedRate (nm/min)| 160 | 130 | 110 | 110 | 110 | 130 | 120 | 140 | 130
Heat-resistant Alloys - -
(40~50HRC) SP'"d'fmeﬁY)"'“""” 1,900 | 1,400 | 1,100 | 900 | 700 | 550
Slotting 0.3D
Feed Rate (mm/min) 60 60 60 60 70 70

* Cutting with coolant is recommended for stainless steel, titanium alloys and heat-resistant alloys.
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Recommended Cutting Conditions -

M 3ZFKS (short), 3ZFKM (Medium)

Application Workpiece Material | Depth of Cut (apxae) (mm) | Outside Dia. Dc (mm) 23 o4 25 26 a7 28 210 212
SP‘"d'(em'Trf.Yf'U“O” 13,800 | 10,700 | 8,800 | 7,500 | 6,600 | 6,000 | 4,800 | 4,000
Short
1.2Dcx0.3Dc Shouidering| 850 | 950 | 1,100 | 1,200 | 1,100 | 1,000 | 910 | 850
Carbon Steel Medium
SxxC 1.5Dcx0.3Dc Feed Rate| Plunge
e oy | Do | 80 | 170 | 170 | 170 | 160 | 150 | 120 | 100
miIIing m
1Dc Slotting | 570 | €50 | 700 | 730 | 750 | 780 | 800 | 750
Spi"d'(em'fr‘:t}’)"'“tm” 10,600 | 9,300 | 8300 | 7,400 | 6,500 | 6,000 | 4,700 | 3,500
_ Shoudeing| 700 | 780 | 900 | 980 | 900 | 850 | 750 | 700
Q'L Alloy Steel
8 SCM, SNCM el R
Shouldering eed Rate | Plunge
g ooy | Tiiee | 120 | 120 | 130 | 140 | 130 | 130 | 120 | 100
Short
ae 1.2Dcx0.3Dc Slotting | 500 | 540 | 570 | 590 | 610 | 600 | 580 | 500
Shoulder Medium
ouldering 1.5Dcx0.3Dc - :
Sp'"d'?m’frf.}’)o'”t"’” 5200 | 4,000 | 3,200 | 2,600 | 2,300 | 2,000 | 1,600 | 1,400
A
— Shoudeing| 440 | 440 | 490 | 490 | 490 | 440 | 400 | 370
Pre-hardened steel 0.5Dc
NAK, 30~45HRC Feed Rate | Plunge
vy | miinss | 90 110 10 | 130 | 110 100 80 70
Slotting | 220 | 270 | 270 | 320 | 330 | 330 | 230 | 200
Spi"d'?m'fne,")o'“m” 3,300 | 2,500 | 2,000 | 1,700 | 1,400 | 1,300 | 1,100 | 900
Shoudeing| 280 | 270 | 330 | 340 | 330 | 330 | 350 | 320
S Stainless Steel
Shoulderin, eed Rate | Plunge
g vy | miines | 20 30 40 40 40 30 20 20
Short
Plunge milling 1.2Dcx0.2Dc Slotting | 110 110 130 140 130 130 120 120
Slotting 15'\|A36cilggoc - :
: ' Sp'"d'?m'fﬁ)’)d“m“ 3,300 | 2,500 | 2,000 | 1,700 | 1,400 | 1,300 | 1,100 | 900
A
ul '"g e Shoudeing| 280 | 270 | 330 | 340 | 330 | 330 | 350 | 320
Titanium Alloys ' Feed Rate| P
eel ate unge
ooy | e | 20 30 40 40 40 30 20 20
Slotting | 110 10 | 130 | 140 | 130 | 130 | 120 | 120

« Compressed air is recommended for cutting steel.

« Water soluble coolant is recommended for machining stainless steel and titanium alloys.

« Adjust depth of cut (ap) to suit machine rigidity




M 4YEKM, 4YECM, 4YERM

- . ; ot Depth of Cut |Outside Dia. Dc
Application Workpiece Material | Application (apxae) (mm) (mm) o4 25 26 28 210 212 216 220 225
Sp‘”d'fmﬁr?")‘"““"” 8400 | 6700 | 5600 | 4200 | 3,300 | 2,800 | 2,00 | 1,700 | 1,300
Shouldering| 1D X0.5D FosdlRal
Carbon steel (ﬁfm /mian‘)* 840 | 800 | 890 | 840 | 790 | 720 | 580 | 510 | 390
Alloy steel Soi -
~HRC30 p'”d'(emer?Yf'“m" 8400 | 6700 | 5600 | 4,200 | 3,300 | 2,800 | 2,00 | 1,700 | 1,300
Slotting 1D Foed Rate
ooyt 840 | 800 | 890 | 840 | 790 | 720 | 580 | 510 | 390
Spi”d'(em'?r?\’)°'“‘i°” 6,800 | 5400 | 4,500 | 3,400 | 2,700 | 2,300 | 1,700 | 1,400 | 1,100
Shouldering| 1D X0.3D Feed Rat
Carbon steel (mmmny | 540 | 540 | 630 | 610 | 540 | 500 | 400 | 360 | 300
Alloy steel " -
- 30~40HRC Sp'”d'?m’?ﬁ)’)"'“""” 6,800 | 5400 | 4,500 | 3,400 | 2,700 | 2,300 | 1,700 | 1,400 | 1,100
%L Slotting 1D Foed Rale
e 540 | 540 | 630 | 610 | 540 | 500 | 400 | 360 | 300
ae i 1
Sp'”d'?mﬁﬁ")"'““"" 6400 | 5100 | 4,200 | 3,200 | 2,600 | 2,100 | 1,600 | 1,300 | 1,000
Shouldering Shouldering| 1D X 0.25D FoedRal
Stinoss clon s 510 | 510 | 580 | 570 | 520 | 460 | 380 | 330 | 280
SuUs i i
Sp'”d'(emﬁ‘;}’)°'“"°" 6,400 | 5100 | 4,200 | 3,200 | 2,600 | 2,100 | 1,600 | 1,300 | 1,000
Slotting 0.5D Foed Rate
oyt 510 | 510 | 580 | 570 | 520 | 460 | 380 | 330 | 280
Spi”‘*'?fﬂ'?ﬁ\’f'““"” 4,000 | 3,200 | 2,700 | 2,000 | 1,600 | 1,300 | 1,000 | 800 | 600
e ord] Shouldering| 1D X 0.25D Foed Rate
%I - iy 190 | 190 | 210 | 240 | 190 | 200 | 180 | 190 | 160
Titanium Alloys - "
Spindle Revolution| 4 nq | 3200 | 2,700 | 2,000 | 1,600 | 1,300 | 1,000 | 800 | 600
. (min™)
Slotting 0.5D Foed Rate
Slotting jeod RS 190 | 190 | 210 | 240 | 190 | 200 | 180 | 190 | 160
Sp‘”d'(em?ﬁ,"f'“m" 2,400 | 1,900 | 1,600 | 1,200 | 1,000 | 800 | 600 | 500 | 400
Shouldering| 1D X 0.25D Foed Rat
ee ate
. s 100 80 100 | 130 | 100 | 120 | 110 | 110 80
Heat-resistant Alloys Soindle Revolufi
pin (emirf.\’)°“ 0N 2400 | 1,900 | 1,600 | 1,200 | 1,000 | 800 600 500 400
Slotting 0.3D Foed Rate
ovaliimy 100 80 100 | 130 | 100 | 120 | 110 | 110 80

* Cutting with coolant is recommended for stainless steel, titanium alloys and heat-resistant alloys.
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Recommended Cutting Conditions

I 5DEKM, 5DERM

L42

Application Workpiece Material |Application OUtSi?n(:n?)ia' e o4 @5 26 28 210 212 216 220 225
Spi”d'?m'?r?Y)‘"“tiO" 16,000 | 12,700 | 10,600 | 8,000 | 6,400 | 5,300 | 4,000 | 3,200 | 2,500
Shouldering Feed Rat
Madium and high i) 2,400 | 2,500 | 2,700 | 2,400 | 2,200 | 1,900 | 1,600 | 1,600 | 1,400
carbon steel Spindle Revoluti
>0.3%C pin ?mir‘:t")" ution | 16 000 | 12,700 | 10,600 | 8,000 | 6,400 | 5300 | 4,000 | 3,200 | 2,500
Slotting Feed Rate
I o) 2,400 | 2,500 | 2,700 | 2,400 | 2,200 | 1,900 | 1,600 | 1,600 | 1,400
Q . .
® Sp'”d'?mer?Y)‘"u"O" 14,300 | 11,500 | 9,600 | 7,200 | 5700 | 4,800 | 3,600 | 2,900 | 2,300
Shouldering
ae Alloy steel and Feed Rate 2,100 | 1,700 | 1,900 | 1,800 | 1,700 | 1,700 | 1,400 | 1,300 | 1,100
alloy tool steel (mm/min) ' ' ’ ’ ' ' ’ ’ ’
, < 330HB i i
Shouldering < 35HRC Sp'”d'?mer‘f,Y)‘"“"O" 14,300 | 11,500 | 9,600 | 7,200 | 5,700 | 4,800 | 3,600 | 2900 | 2,300
Slotting
Depth of Cut (apxae)(mm) '?;";ﬁ,ﬁfg;’ 2,100 | 1,700 | 1,900 | 1,800 | 1,700 | 1,700 | 1,400 | 1,300 | 1,100
5DEKM: 1.5Dcx0.25Dc i -
5SDERM: 1.5Dcx0.5Dc Sp'”d'fmeﬁY)‘"“""" 13,000 | 10,000 | 8500 | 6400 | 5100 | 4200 | 3200 | 2500 | 2,000
Shouldering
Alloy steel and Feed Rate 1,300 | 1,500 | 1,700 | 1,300 | 1,300 | 1,300 | 1,100 | 1,000 | 1,000
alloy tool steel (mm/min) ' ' ' ' ' ' ' ' '
340~450HB i -
36~48HRC . Sp'”d'fmeﬁY)‘"“""" 13,000 | 10,000 | 8,500 | 6,400 | 5,00 | 4,200 | 3,200 | 2,500 | 2,000
otting
Feed Rate
i 1,300 | 1,500 | 1,700 | 1,300 | 1,300 | 1,300 | 1,100 | 1,000 | 1,000
Spi”d'?m'?r?}’)‘"““"" 9,200 | 7,300 | 6,100 | 4,600 | 3,700 | 3,100 | 2,300 | 1,800 | 1,500
R Shouldering Feed Rate
ustenitic Stainless : 1,400 | 1,100 | 1,200 | 1,100 | 1,100 | 1,700 | 920 | 820 | 730
Steel (mm/min) : : : : : :
X5CrNi1810 i i
e 1 o) - Spindle Reyolution | 6200 | 7300 | 6,100 | 4,600 | 3700 | 3100 | 2,300 | 1800 | 1,500
otting
Feed Rate
Pl 1,400 | 1,100 | 1,200 | 1,100 | 1,00 | 1,700 | 920 | 820 | 730
Spi”d'?m'?ﬁ")‘"“m" 6400 | 5100 | 4200 | 3,200 | 2,500 | 2,100 | 1,600 | 1,300 | 1,000
Shouldering
Austenitic Stainless pEcOiNale 640 | 760 | 640 | 640 | 640 | 640 | 560 | 510 | 410
Steel (mm/min)
X5CrNiMo17122 i -
( S 6"’316”) » SP'”d'?m'?ﬁY)‘"““°" 6,400 | 5100 | 4,200 | 3,200 | 2,500 | 2,100 | 1,600 | 1,300 | 1,000
otting
Feed Rate
L fhaicion 640 | 760 | 640 | 640 | 640 | 640 | 560 | 510 | 410
%I Spi”d'?meﬁY)‘"“m" 4,800 | 3,800 | 3,200 | 2,400 | 1,900 | 1,600 | 1,200 | 960 | 760
Shouldering Foed Rat
) (sﬁn/mf’n)e 480 380 480 480 380 400 360 380 340
?4 ] Titanium Alloys e —
0 % Slotting pin ?mhf")"“ 1o 4800 | 3,800 | 3,200 | 2,400 | 1,900 | 1,600 | 1,200 | 960 760
Slotting
= Depth of Cut (apxae)(mm Feed Rate
= p (apxae)(mm) i 480 380 480 480 380 400 360 380 340
2 gBEEMf 8'%%? Spindle Reyolution | 3544 | 5500 | 2100 | 1,600 | 1,300 | 1,100 | 800 640 510
Ll - Shouldering (min")
o) T;i(wj/ri?n“)e 160 | 130 | 210 | 240 | 190 | 210 | 200 | 190 | 180
(/O) Heat-resistant Alloys SoieTe Rewelil
pin ‘fmiﬁt}’)" ution | 3500 | 2,500 | 2,100 | 1,600 | 1,300 | 1,100 | 800 640 510
Slotting
— Feed Rate
ol 160 | 130 | 210 | 240 | 190 | 210 | 200 | 190 | 180
Sp‘”d'?mer‘f,")‘"“""" 14,000 | 11,000 | 9,000 | 6,800 | 5400 | 4,500 | 3400 | 2,700 | 2,200
Shouldering Feed Rat
(gﬁn ; mian;* 2,000 | 2,200 | 2,300 | 2,000 | 2,200 | 1,800 | 1,700 | 1,600 | 1,400
Gray Cast Iron Soindle Revoldi
pin ?mif.}’)"“ 19| 14,000 | 11,000 | 9,000 | 6,800 | 5400 | 4,500 | 3,400 | 2,700 | 2,200
Slotting
Feed Rate
fhaticns 2,000 | 2,200 | 2,300 | 2,000 | 2,200 | 1,800 | 1,700 | 1,600 | 1,400
Sp‘”d'fmeﬁY)‘"““"" 10,000 | 8,300 | 6,900 | 5200 | 4,100 | 3,500 | 2,600 | 2,100 | 1,700
Shouldering Feed Rat
Nodular Cast Iron (ﬁﬁn ; mian;e 1,000 | 1,200 | 1,000 | 1,300 | 1,000 | 1,000 | 910 830 830
cal _ .
Malleable Cast Iron Sp'”d'?m'?ﬁ")‘"“""" 10,000 | 8,300 | 6,900 | 5200 | 4,100 | 3,500 | 2,600 | 2,100 | 1,700
Slotting
Feed Rate
oo 1,000 | 1,200 | 1,000 | 1,300 | 1,000 | 1,000 | 910 | 830 | 830

* Cutting with coolant is recommended for stainless steel, titanium alloys and heat-resistant alloys.




B 4YFSM, 6YFSM (shouldering)

Application Workpiece Material Depth of Cut (apxae) (mm) | Outside Dia. Dc (mm) o4 25 26 28 210 212 216 220

Spindle Revolution (min")| 10,000 | 8,000 6,600 5,000 4,000 3,300 2,500 2,000
Carbon Steel

< 2URIRE FeedRate (mmin)| 800 | 800 | 1,340 | 1,340 | 1,340 | 1,350 | 1,490 | 1,610
Spindle Revoluton (min®)| 8,000 | 6,400 | 5,300 | 4,000 | 3,200 | 2,700 | 2,000 | 1,600
Alloy Steel
< IR Feed Rate (nmmin)| 570 | 570 | 960 | 960 | 960 | 960 | 1,080 | 1,150
1.5D¢x0.1Dc
o Spindle Revoluton (min')| 6,000 | 4,800 | 4,000 | 3,000 | 2,400 | 2,000 | 1,500 | 1,200
re-hardened steel
- S=ARHIRE Feed Rate (mm/min)| 360 | 360 | 620 | 660 | 660 | 660 | 740 | 790
Q
i . Spindle Revoluton (min')| 5,200 | 4,100 | 3,500 | 2,600 | 2,100 | 1,700 | 1,300 | 1,000
Stainless steel
ae S FeedRate (nm/min)| 270 | 280 | 520 | 540 | 550 | 550 | 620 | 650
Shouldering Spindle Revoluton (min®)| 3,600 | 2,900 | 2400 | 1,800 | 1,400 | 1,200 | 900 | 700
Titanium Alloys
FeedRate (nm/min)| 160 | 170 | 340 | 360 | 360 | 360 | 410 | 410
1Dcx0.05D¢

Spindle Revolution (min")| 3,600 2,900 2,400 1,800 1,400 1,200 900 700

Heat-resistant Alloys
Feed Rate (mm/min) | 160 170 340 360 360 360 410 410

* Cutting with coolant is recommended for stainless steel, titanium alloys and heat-resistant alloys.

Slotting is not recommended.

I 3RDSM, 4RDSM, 5SRDSM

Application Workpiece Material |Application | Depth of Cut (apxae) (mm)| Outside Dia. Dc (mm) 26 28 210 212 216 220 225
Spindle Revolution (min”)| 11,100 8,400 6,700 5,600 4,200 3,300 2,700
Shouldering 1.5Dc*0.5Dc
Feed Rate (mm/min) | 1,000 1,000 1,320 1,340 1,340 1,340 1,380
<22HRC
Spindle Revolution (min")| 9,300 6,900 5,600 4,600 3,500 2,800 2,200
Slotting 1Dc
Feed Rate (mm/min) 800 800 1,000 1,030 1,040 1,050 1,110
Spindle Revolution (min'*) 9,600 7,200 5,700 4,800 3,600 2,900 2,300
Shouldering 1.5Dcx0.4Dc
Feed Rate (mm/min) 720 720 860 860 860 920 1,030
22~32HRC
Spindle Revolution (min")| 7,900 5,900 4,800 4,000 3,000 2,400 1,900
Slotting 0.75Dc
Feed Rate (mm/min) 550 550 740 740 740 760 860
Spindle Revolution (min™)| 6,400 4,800 3,800 3,200 2,400 1,900 1,500
Shouldering 1.5Dcx0.4Dc —
- Feed Rate (mm/min) 320 320 410 410 400 400 400 E
o Steel | 32~40HRC
© Spindle Revolution (min")| 5,300 4,000 3,200 2,600 2,000 1,600 1,300 'g
Slotting 0.6Dc w
ae Feed Rate (mm/min) 260 260 340 340 330 330 330 -
. Spindle Revolution (min'*) 4,800 3,600 2,900 2,400 1,800 1,400 1,100 C/O)
Shouldering Shouldering 1Dcx0.4Dc
Feed Rate (mm/min) 220 220 260 260 250 250 250
40~45HRC
Spindle Revolution (min™)| 4,300 3,200 2,600 2,200 1,600 1,300 1,000
Slotting 0.5Dc
Feed Rate (mm/min) 180 180 240 230 230 220 220
Spindle Revolution (min™)| 4,200 3,200 2,500 2,100 1,600 1,300 1,000
Shouldering 1Dcx0.3Dc
ol Feed Rate (mm/min) 150 150 180 180 170 170 170
%I 45~50HRC
Spindle Revolution (min”)| 3,800 2,900 2,300 1,900 1,400 1,100 900
Slotting 0.4Dc
Feed Rate (mm/min) 140 140 170 160 160 150 150
Slotting Spindle Revolution (min)| 3,700 2,800 2,200 1,900 1,400 1,100 900
Shouldering 1.5Dcx0.4Dc
Stai Feed Rate (mm/min) 190 230 310 300 340 310 360
tainless steel
sl Spindle Revoluton (min®)| 2,700 | 2,000 | 1,600 | 1,300 | 1,000 800 600
Slotting 0.5Dc
Feed Rate (mm/min) 110 130 180 170 190 180 190
Spindle Revolution (min")| 9,600 7,200 5,700 4,800 3,600 2,900 2,300
Shouldering 1.5Dcx0.5Dc
Feed Rate (mm/min) 850 850 1,030 1,030 1,030 1,100 1,380
Cast Iron
Spindle Revolution (min)| 7,900 5,900 4,800 4,000 3,000 2,400 1,900
Slotting 1Dc
Feed Rate (mm/min) 700 700 900 900 900 910 1,140

* Cutting with coolant is recommended for stainless steel.
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Recommended Cutting Conditions

B 3RDSL, 4RDSL, 5RDSL (Shouldering)

Application Workpiece Material Depth of Cut (apxae) (mm) | Outside Dia. Dc (mm) 26 28 210 212 216 220 825
Spindle Revolution (min™)| 7,800 5,900 4,700 3,900 2,900 2,300 1,900
<22HRC 2.5Dcx0.5Dc
Feed Rate (mm/min) 700 700 770 780 840 840 940
Spindle Revolution (min)| 6,700 5,000 4,000 3,400 2,500 2,000 1,600
22~32HRC
Feed Rate (mm/min) 500 500 600 600 600 640 720
Spindle Revolution (min)| 4,500 3,400 2,700 2,200 1,700 1,300 1,100
Steel 32~40HRC 2.5Dcx0.4Dc
Feed Rate (mm/min) 220 220 290 290 280 280 280
T Spindle Revolution (min™)| 3,400 2,500 2,000 1,700 1,300 1,000 800
%L 40~45HRC
Feed Rate (mm/min) 150 150 180 180 180 180 180
ae Spindle Revolution (min™)| 2,900 2,200 1,800 1,500 1,100 900 700
45~50HRC 2.5Dcx0.3Dc
Shouldering Feed Rate (mm/min) 110 110 130 130 120 120 120
. Spindle Revolution (min)| 3,700 2,800 2,200 1,900 1,400 1,100 900
Stainless steel 1.5Dcx0.1D
Sus -5Dcx0.1Dc A
Feed Rate (mm/min) 120 150 200 200 220 200 230
Spindle Revolution (min")| 6,700 5,000 4,000 3,400 2,500 2,000 1,600
Cast Iron 2.5Dcx0.5Dc
Feed Rate (mm/min) 600 600 720 720 720 770 970
* Cutting with coolant is recommended for stainless steel.
Slotting is not recommended.
M 4RFSM, 6RFSM
. . 216 220
— . . o Depth of Cut Outside Dia. Dc
Application Workpiece Material | Application (apae) (mm) (mm) 26 28 210 212 4 Flute | 6 Flute | 4 Fiute | 6 Flute 225

Spindle Revolution (min')| 8,000 | 6,000 | 4,800 | 4,000 | 3,000 | 3,000 | 2,400 | 2,400 | 1,900
Shouldering 1.5DcX0.4Dc

Feed Rate (mm/min) | 630 630 630 640 640 900 640 930 800

35~45HRC
Spindle Revolution (min")| 6,400 | 4,800 | 3,800 | 3,200 | 2,400 | 2,400 | 1,900 | 1,900 | 1,500

L

Slotting 0.5Dc

Feed Rate (mm/min) | 480 480 490 500 500 720 500 750 640

Spindle Revolution (min")| 5,800 | 4,400 | 3,500 | 2,900 | 2,200 | 2,200 | 1,800 | 1,800 | 1,400
Shouldering 1.5Dc X 0.33Dc

Feed Rate (mm/min) | 350 350 350 350 350 530 350 530 460
Steel |45~55HRC

Spindle Revolution (min")| 4,700 | 3,500 | 2,800 | 2,300 | 1,800 | 1,800 | 1,400 | 1,400 | 1,100
Slotting 0.5Dc

Feed Rate (mm/min) | 280 280 280 280 280 420 280 420 370

Spindle Revolution (min”)| 4,800 | 3,600 | 2,900 | 2,400 | 1,800 | 1,800 | 1,400 | 1,400 | 1,100

Shouldering 1.5Dc X 0.25D¢c
Feed Rate (mm/min) | 190 220 230 240 220 320 230 340 310

Solid End Mill §\\}\\\
olid End Mill NSSI
-y

o 55~60HRC
5 Spindle Revolution (min™)| 3,800 | 2,900 | 2,300 | 1,900 | 1,400 | 1,400 | 1,100 | 1,100 | 900
- Slotting 0.3Dc
Feed Rate (mm/min) | 150 170 180 180 180 260 180 280 250
ae
. Spindle Revolution (min")| 3,700 | 2,800 | 2,200 | 1,900 | 1,400 | 1,400 | 1,100 | 1,100 | 900
Shouldering Shouldering 1.5DcX0.4Dc
Stainless Steel Feed Rate (mm/min) | 300 280 260 300 280 420 290 430 380
SuUs

Spindle Revolution (min")| 3,200 | 2,400 | 1,900 | 1,600 | 1,200 | 1,200 | 1,000 | 1,000 | 800
Slotting 0.5Dc

Feed Rate (mm/min) | 200 190 180 200 190 290 210 310 270

Spindle Revolution (min)| 3,700 | 2,800 | 2,200 | 1,900 | 1,400 | 1,400 | 1,100 | 1,100 | 900
Shouldering 2DcX0.4Dc

ap

R Feed Rate (mm/min) | 390 390 390 390 390 590 390 540 450
<40HRC
Spindle Revolution (min)| 3,000 | 2,200 | 1,800 | 1,500 | 1,100 | 1,100 | 900 900 700

Slotting 0.5Dc
Titani Feed Rate (mm/min) | 310 310 310 310 310 470 310 430 360
itanium
Slotting Pl Spindle Revolution (min")| 3,200 | 2,400 | 1,900 | 1,600 | 1,200 | 1,200 | 1,000 | 1,000 | 800
Shouldering 1.5Dc X 0.25Dc
Feed Rate (mm/min) | 300 300 300 300 300 430 300 430 370
> 40HRC
Spindle Revolution (min")| 2,500 | 1,900 | 1,500 | 1,300 | 1,000 | 1,000 800 800 600
Slotting 0.3Dc
Feed Rate (mm/min) | 230 230 230 230 230 340 230 340 290
Spindle Revolution (min")| 1,600 | 1,200 | 1,000 | 800 600 600 500 500 400
Shouldering 1DcX0.2Dc
Feed Rate (mm/min) | 100 100 100 100 100 140 100 140 130
Inconel

Spindle Revolution (min)| 1,300 | 1,000 | 800 600 500 500 400 400 300

Slotting 0.25Dc

Feed Rate (mm/min) | 80 80 80 80 80 120 80 120 100

* Cutting with coolant is recommended for stainless steel, titanium alloys and heat-resistant alloys.
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M 3RFRS, 4RFRS

Application Workpiece Material |Application| Depth of Cut (apxae) (mm) | Outside Dia. Dc (mm) o4 25 26 28 210 212
Spindle Revolution (min”)| 14,300 11,500 9,600 7,200 5,700 4,800
Shouldering 0.8Dcx0.5Dc
Feed Rate (mm/min) 860 860 1,150 1,150 1,150 1,150
< 30HRC
Spindle Revolution (min")| 11,500 9,200 7,600 5,700 4,600 3,800
Slotting 0.8Dc
Feed Rate (mm/min) 690 690 920 920 920 920
Spindle Revolution (min")| 9,600 7,600 6,400 4,800 3,800 3,200
Shouldering 0.8Dcx0.4Dc
Feed Rate (mm/min) 430 460 640 610 610 570
30~40HRC
Spindle Revolution (min")| 7,600 6,100 5,100 3,800 3,100 2,500
Slotting 0.8Dc
- Feed Rate (mm/min) 340 370 490 490 490 460
%L Spindle Revolution (min")| 6,400 5,100 4,200 3,200 2,500 2,100
Shouldering 0.8Dcx0.4Dc
Feed Rate (mm/min) 190 230 320 320 320 340
ae Steel | 40~50HRC
. Spindle Revolution (min) 5,100 4,100 3,400 2,500 2,000 1,700
Shouldering Slotting 0.5Dc
Feed Rate (mm/min) 150 180 260 260 260 270
Spindle Revolution (min")| 4,800 3,800 3,200 2,400 1,900 1,600
Shouldering|  0.8Dcx0.25Dc
Feed Rate (mm/min) 100 100 130 140 150 160
50~60HRC
Spindle Revolution (min")| 3,800 3,100 2,500 1,900 1,500 1,300
Slotting 0.3Dc
ol Feed Rate (mm/min) 80 80 100 120 120 130
Q
“’I Spindle Revolution (min')| 3,200 2,500 2,100 1,600 1,300 1,100
Shouldering 0.8Dcx0.2Dc
Feed Rate (mm/min) 60 60 70 70 80 90
. 60~70HRC
Slotting Spindle Revolution (min)| 2,500 2,000 1,700 1,300 1,000 800
Slotting 0.25Dc
Feed Rate (mm/min) 50 50 60 60 60 70
Spindle Revolution (min")| 6,400 5,100 4,200 3,200 2,500 2,100
Shouldering 0.8Dcx0.4Dc
Feed Rate (mm/min) 190 230 340 320 350 380
Titanium Alloys
Spindle Revolution (min")| 4,000 3,200 2,700 2,000 1,600 1,300
Slotting 0.5Dc
Feed Rate (mm/min) 80 100 150 140 160 170
* Cutting with coolant is recommended for titanium alloys.
Application Workpiece Material | Depth of Cut (apxae) (mm) | Outside Dia. Dc (mm) o4 26 28 210 212 216 220 E
Spindle Revolution (min)| 9,600 6,400 4,800 3,800 3,200 2,400 1,900 'g
<42HRC i
Feed Rate (mm/min) 380 420 380 380 340 300 310 -
Spindle Revolution (min")| 8,000 5,300 4,000 3,200 2,700 2,000 1,600 8
Steel | 42~48HRC
Feed Rate (mm/min) 300 330 300 290 270 240 240
@ Spindle Revolution (min")| 6,400 4,200 3,200 2,500 2,100 1,600 1,300
11 48~52HRC 0.3Dcx0.7Dc
‘ % Feed Rate (nmimin) | 190 210 190 190 170 150 150
7 Spindle Revolution (min)| 12,700 8,500 6,400 5,100 4,200 3,200 2,500
< 180HB
Copying Cast Feed Rate (mm/min) 760 850 760 750 690 610 610
ey Spindle Revolution (min)| 11,100 | 7,400 | 5,600 | 4,500 | 3,700 | 2,800 | 2,200
> 180HB
Feed Rate (mm/min) 540 590 540 530 480 420 430
Application Workpiece Material | Depth of Cut (apxae) (mm) | Outside Dia. Dc (mm) 23 o4 25 26 28 210 212
. . Pl
Carbon Steel 0.2D6%0.3D Spindle Revolution (min”)| 13,300 10,000 8,000 6,600 5,000 4,000 3,300
< 20HRC -£00x0.30¢ !
Feed Rate (mm/min) 600 870 840 850 1,400 1,200 990
All Spindle Revolution (min")| 10,600 8,000 6,400 5,300 4,000 3,200 2,700
oy Steel 0.2Dcx0.3D:
< 35HRC -Pex.oue ’
% Feed Rate (mm/min) 410 500 610 640 940 830 730
Spindle Revolution (min™)| 7,400 5,600 4,500 3,700 2,800 2,200 1,900
Pre-hardened steel 0.1Dcx0.2D
30~45HRC -10ex0.2Le !
FrS Feed Rate (mm/min) 220 250 257 280 250 240 230
. 9 el
Copying Stainless steel 0.05Dex0.1D Spindle Revolution (min”)| 5,800 4,400 3,500 2,900 2,200 1,800 1,500
SUS .05Dcx0.1Dc -
Feed Rate (mm/min) 160 180 190 180 190 190 170

* Cutting with coolant is recommended for stainless steel.

L45



Recommended Cutting Conditions

M 4YEBM
Application Workpiece Material | Application | Depth of Cut (apxae) (mm) |Outside Dia. Dc (mm) @5 26 28 210 212 216 220
Spindle Revolution (min”)| 9,400 7,900 5,900 4,700 3,900 2,900 2,400
Shouldering 1Dcx0.5Dc
Feed Rate (mm/min) | 1,020 1,130 1,270 1,020 990 800 760
Soft Steel
Spindle Revolution (min)| 8,600 7,200 5,400 4,300 3,600 2,700 2,200
Slotting 1Dc
Feed Rate (mm/min) 930 1,030 1,160 930 900 730 700
Spindle Revolution (min)| 5,700 4,800 3,600 2,900 2,400 1,800 1,400
Shouldering 1Dcx0.5Dc
Stai Feed Rate (mm/min) 620 630 630 640 560 450 390
ainless steel
%I Sus Spindle Revolution (min)| 5,100 4,200 3,200 2,500 2,100 1,600 1,300
Slotting 1Dc
Feed Rate (mm/min) 550 610 570 550 500 400 350
[ ae
Spindle Revolution (min)| 3,200 2,700 2,000 1,600 1,300 1,000 800
Shouldering Shouldering 1Dcx0.3Dc
Feed Rate (mm/min) 180 190 220 170 170 160 160
Titanium Alloys
Spindle Revolution (min™)| 2,900 2,400 1,800 1,400 1,200 900 700
Slotting 0.5Dc
Feed Rate (mm/min) 160 170 190 170 170 160 160
Spindle Revolution (min") 1,700 1,400 1,000 800 700 500 400
Shouldering 1Dcx0.2Dc
. Feed Rate (mm/min) 70 80 100 80 90 90 80
Heat-resistant
Q
‘{ Rlere Spindee Revoluon (min®)| 1,400 | 1,200 | 900 700 600 400 400
Slotting 0.5Dc
Feed Rate (mm/min) 60 70 80 80 80 80 70
Slotting Spindle Revolution (min”)| 7,800 6,500 4,900 3,900 3,200 2,400 1,900
Shouldering 1Dcx0.4Dc
Feed Rate (mm/min) 840 930 1,050 840 820 660 630
Gray Cast Iron
Spindle Revolution (min)| 7,000 5,800 4,400 3,500 2,900 2,200 1,800
Slotting 1Dc
Feed Rate (mm/min) 760 840 950 760 740 600 570

* Cutting with coolant is recommended for stainless steel, titanium alloys and heat-resistant alloys.

. 4HFSS, 5HFSS, GHFSS, THFSS (Shouldering)
. 4HFSM, 5HFSM, GHFSM, 7HFSM, 8HFSM (Shouldering)

L

? 2' Application Workpiece Material Depth of Cut (apxae) (mm) |Outside Dia. Dc (mm) 21 22 24 26 28 gl12
2, : —
— Tool Steel (< 40HRC) Spindle Revolution (min”)| 20,700 20,000 11,100 7,400 5,600 3,700
= A SEEl 1-5(ng<°£§)% Feed Rate (mmimin) |~ 910 1,750 2,000 2,900 2,930 2,930
he]
UCJ Tool Steel / Hardened Steel 1'(50%(:;051:')30 Spindle Revolution (min”)| 20,700 20,000 9,900 6,600 5,000 3,300
ke (40~45HRC) =
% Pre-hardened steel Feed Rate (mm/min) 910 1,750 1,800 2,630 2,650 2,650
n
Hardened Steel Spindle Revolution (min”)| 20,700 | 16,000 8,000 5,300 4,000 2,700
45~55HRC 1.5Dcx0.05Dc
o Feed Rate (mm/min) 910 1,400 1,400 2,100 2,100 2,100
©
Hardened Steel Spindle Revoluton (min”)| 20,700 | 12,000 6,000 4,000 3,000 2,000
ae 55~60HRC Feed Rate (nm/min) | 640 730 740 1,100 1,100 1,100
Shouldering Hardened Steel Spindle Revolution (min”)| 20,700 | 11,100 5,600 3,700 2,800 1,900
60~65HRC 1.5Dcx0.02Dc
Feed Rate (mm/min) 550 600 600 880 880 880
Hardened Steel Spindle Revolution (min™)| 15,900 8,000 4,000 2,700 2,000 1,330
65~70HRC Feed Rate (nm/min) | 370 370 370 560 560 550
* Above is even number flute condition. In case of Odd number flute, please take standard with increasing feed rate 15-20% condition.
Slotting is not recommended.
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B 4UGSM, 6UGSM (Shouldering)

Application Workpiece Material Depth of Cut (apxae) (mm) | Outside Dia. Dc (mm) o4 26 28 210 212 216
Spindle Revolution (min™)| 11,900 8,000 6,000 4,800 4,000 3,000
45~55HRC
Feed Rate (mm/min) 810 1,200 1,200 1,000 980 900
1Dcx0.05Dc
Spindle Revolution (min")| 8,000 5,300 4,000 3,200 2,700 2,000
55~60HRC
Feed Rate (mm/min) 510 760 740 610 610 540
%I Steel
Spindle Revolution (min")| 5,200 3,500 2,600 2,100 1,700 1,300
60~65HRC
ae Feed Rate (mm/min) 290 480 450 390 370 330
1Dcx0.2mm
Shouldering Spindle Revolution (min")| 2,800 1,900 1,400 1,100 900 700
65~70HRC
Feed Rate (mm/min) 150 250 230 200 200 170
Slotting is not recommended.

Application Workpiece Material | Application | Depth of Cut (apxae) (mm) | Outside Dia. Dc (mm) 23 26 28 210 212 216 220
Spindle Revolution (min")| 34,000 | 17,000 | 13,000 | 10,200 | 8,500 6,400 5,100
%T Shouldering 1.5Dcx0.5Dc
ae Feed Rate (mm/min) | 2,750 2,750 2,750 2,750 2,750 2,750 2,750
Shouldering

Aluminum Alloys

Spindle Revolution (min")| 26,500 | 13,000 9,800 8,000 6,600 5,000 4,000

% Slotting 1Dc
Feed Rate (mm/min) | 1,100 1,100 1,100 1,100 1,100 1,100 1,100

2P

Slotting
B 2NFSM s
2
Application Workpiece Material  |Application | Depth of Cut (apxae) (mm) | Outside Dia. Dc (mm) 23 26 28 210 212 216 220 w
S
Spindle Revolution (min")| 26,500 | 13,300 | 10,000 8,000 6,600 5,000 4,000 8
Shouldering 1Dcx0.5Dc
- Feed Rate (mm/min) 690 950 950 1,130 1,260 1,000 880 F—
%L Aluminum Alloys
Spindle Revolution (min")| 21,200 | 10,600 8,000 6,400 5,300 4,000 3,200
ae Slotting 1Dc
. Feed Rate (mm/min) 550 750 750 900 1,010 800 700
Shouldering
Spindle Revolution (min”™)| 19,100 9,600 7,200 5,700 4,800 3,600 2,900
Shouldering 1Dcx0.5Dc
Feed Rate (mm/min) | 420 500 500 600 670 770 570
e ord] High-silicon
%I Aluminum Alloys
Spindle Revolution (min™)| 15,900 7,900 5,900 4,800 4,000 3,000 2,400
Slotting 1Dc
Slotting Feed Rate (mm/min) 350 420 420 500 560 640 480
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Recommended Cutting Condltlons/

B 3NFSM

Workpiece
Material

o _— Depth of Cut  |Outside Dia. Dc
Application Application (apxae) (mm) (mm) 23 26 28 210 212 216 220

Spindle Revolution (min')| 26,500 | 13,300 | 10,000 | 8,000 | 6,600 | 5,000 | 4,000
Shouldering 1Dcx0.5Dc

. Feed Rate (mm/min)| 1,040 | 1,400 | 1,400 | 1,700 | 1,890 | 1,490 | 1,310
Aluminum

Al Spindle Revoluon (min')| 21,200 | 10,600 | 8,000 | 6,400 | 5,300 | 4,000 | 3,200

Slotting 1Dc
Feed Rate (mm/min)| 830 1,100 | 1,100 | 1,360 | 1,510 | 1,290 | 1,050

ap

gl

Shouldering 1Dcx0.5Dc

I %E%% Spindle Revolution (min")| 19,100 | 9,600 | 7,200 | 5,700 | 4,800 | 3,600 | 2,900

ae High-silicon Feed Rate (mm/min)| 630 750 750 890 1,000 | 1,160 860
) Aluminum
Shouldering Slotting Alloys Spindle Revoluton (min")| 15,900 | 7,900 | 5,900 | 4,800 | 4,000 | 3,000 | 2,400
Slotting 1Dc
Feed Rate (mm/min)| 520 630 630 740 830 960 710
B 3NFSL (shouldering)

Application Workpiece Material Depth of Cut (apxae) (mm)|Outside Dia. Dc (mm)| @6 28 210 212 216 220 225

Spindle
Revolution (min™!) 18,500 | 9,300 | 7,000 | 5,600 | 4,600 | 3,500 | 2,800

Aluminum Alloys 2.5Dcx0.5Dc

Feed Rate

(mm/min) 730 980 980 1,200 | 1,320 | 1,040 920
Q

{ Spindle
High-siicon Revolution (min'!) 13,400 | 6,700 | 5,000 | 4,000 | 3,400 | 2,500 | 2,000

ae Aluminum Alloys 1.5Dcx0.5Dc R,
Shouldering (mm/min) 440 530 530 620 700 810 600

Slotting is not recommended.
P Workpiece _— Depth of Cut  |Outside Dia. Dc

L Application Material Application (apxae) (mm) (mm) 26 28 210 212 216 220 225

Spindle Revoluton (min”)| 33,200 | 24,900 | 19,900 | 16,600 | 12,400 | 10,000 | 8,000

Shouldering 1.5Dcx0.5Dc

Alumi Feed Rate (mm/min)| 5,370 | 5,150 | 5,080 | 4,980 | 4,890 | 4,840 | 4,780
uminum

Aiowe Spindle Revoion ()| 19,900 | 14,900 | 11,900 | 10,000 | 7,500 | 6,000 | 4,800

Slotting 1Dc
Feed Rate (mm/min)| 3,230 | 3,090 | 3,050 | 2,990 | 2,930 | 2,900 | 2,870

P

|

Q|

Shouldering 1.5Dcx0.5Dc

I %%%% Spindle Revoluton (min”)| 10,600 | 8,000 | 6,400 | 5,300 | 4,000 | 3,200 | 2,500

7 |
E
]
c
L
2
o
2

ae High-silicon Feed Rate (mm/min)| 1,430 | 1,390 | 1,360 | 1,320 | 1,300 | 1,290 | 1,280
) Aluminum
Shouldering Slotting Alloys Spindle Revoluton (min")| 6,400 | 4,800 | 3,800 | 3,200 | 2,400 | 1,900 | 1,500
Slotting 1Dc
Feed Rate (mm/min)| 860 830 810 790 780 770 770
. 3AESL (Shouldering)
Application Workpiece Material Depth of Cut (apxae) (mm)|Outside Dia. Dc (mm)| @6 28 210 212 216 220 225
Spindle
Revolution (min'!) 23,000 | 17,500 | 14,000 | 11,600 | 8,700 | 7,000 | 5,600
Aluminum Alloys
Feed Rate
(mmJmin) 3,760 | 3,600 | 3,560 | 3,490 | 3,420 | 3,390 | 3,350
g{ 2.5Dcx0.5Dc
Spindle
i N Revolution (min™!) 7,400 | 5,600 | 4,500 | 3,700 | 2,800 | 2,200 | 1,800
High-silicon
ae Aluminum Alloys M.
Shouldering (mm/min) 1,000 970 950 920 910 900 900

Slotting is not recommended.
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