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Solid End Mill Series

® Kyocera's solid end mill series has a wide product lineup from roughing to finishing as well as items for difficult-to-cut materials
and hardened materials.

B New PVD technology, MEGACOAT

MEGACOAT - for hardened materials.

Achieves longer tool life and stable machining of Hseries
= hardened materials with a special multi-layer P25~P26 :

s coating.

H Excellent wear resistance and heat resistance

@® MEGACOAT hard structure 4000 _ i i
. . MEGACOAT
Special multi-layer 3500 et v
coating % TIiCN
% 3000 |--
(O]
4] y 8
c 0 ' .
B 2500 f--------- TN B o
: ] 5 : ]
New coating layer T
(super oxidation resistance) 2070 1 PO S S SO,
MEGACOAT layer
Super Micro-grain 1500 . . . '
cemented carbide 400 600 800 1000 1200 1400
Achieves super hardness to control abrasion of the edge coating Oxidation temperature (°C)

B Smooth cutting edge quality with a unique coating technology

@ Smooth surface quality
( \

Kyocera MEGACOAT Competitor A Competitor B

Smooth and sharp to the tip of the cutting  Coating surface is rough and there is much Major abrasion of cutter and exposed

edge. cutter abrasion. material is noticeable.
Longer tool life and improved surface  The cutter edge is rounded.
finish.
\. J

@ Smooth endmill surface reduces welding and allows stable machining.

MEGACOAT - for high precision finishing.

MEGACOAT achieves high precision finishing and E
K S sharp cutting edge. P10~P19
‘L

-—

E High-quality, sharp edge

@ Smooth surface quality
MEGACOAT - S

Nitride solid solution of high melting point metal

@ Wear resistant and high heat resistant

High hardness and oxidation resistant

Smooth surface

@ Fracture resistant and stable machining
F(FES) Series edge

Super Micro-grain cemented carbide




BNew product introduction

HFS  End mill for finishing of
type hardened materials.

(4,5,6,7HFSS) (4,5,6,7HFSM)

MEGACOAT is applied

e

with Corner land HFS cross section  FES cross section

@ For finishing of hardened materials

- End mill for hardened materials that achieves longer tool
life and stable machining.

- Applicable for hardened materials up to 67HRC.

- Achieves high feed rate machining for cutting of
hardened materials.

- Compared to the FES type, the core diameter was
increased by 30%, for higher rigidity. Negative rake
angle and stronger cutting edge design with corner
land.

DEK

type End mill for high feed rate machining
DER of difficult-to-cut material.

type

(5DEKM, 5DERM)

@ For high efficiency machining of difficult-to-cut materials

- Achieves high feed rate machining with 5 edge design.

- Achieves high efficiency machining for difficult-to-cut
materials, such as stainless steel and heat-resistant
alloys.

- Applicable for slotting with a cutting depth up to 0.8Dc.

- Unequally partitioned flute design prevents vibration
and reduces cutting force.

- Able to accommodate work from roughing to finishing
with a single tool.

P37

PDR High efficiency radius end mill
type for hardened materials.

[
(6PDRS)
PDR type General Purpose Ball-Nosed
End Mill

@ For high efficiency machining of hardened materials

- Improved productivity with 6 edge design and high feed
rate.

- Achieves large machining allowance and high efficiency
machining with special corner-R shape, due to the large
contact area on the bottom surface.

- Applicable for hardened materials up to 67HRC.

P32

NES  End mill for finishing of aluminum &
type non-ferrous materials.

with wiper edge (BNESM)

@ For finishing of aluminum

- A wiper is attached at the lower edge for improving
bottom surface finish.

- Chattering is controlled with cutting edge slots at varied
intervals, and finishing of lateral surfaces is improved.

- A special core shape facilitates improved chip evacuation,
while assuring rigidity.

-+ Able to accommodate work from roughing to finishing
with a single tool.

P39




. End mill for difficult-to-cut materials, cast iron, and steel machining.
General Purpose End Mill ! ied Y s, ron. ning

P10~P24

> w For finishing. Beautiful surface finish is achieved by high quality cutting

U Finishing

edges and MEGACOAT that has excellent wear resistance and heat
resistance.

P10~P19

Semi For semi-finishing. High efficiency machining products
I Finishing such as the 3-edge square type and ball-nose end mill have
been added to the lineup.

(BUEBS)

End mill for stainless steel and cast iron centered on steel
machining. The sine curve shaped cutting edge reduces
cutting resistance and controls chatter.

End mill applicable for End mill developed primarily for machining hardened materials.
hardened materials Also suitable for steel.

P25~P34

L. Applicable for finishing of hardened materials. MEGACOAT Hard is
" Finishing

E applied. Achieves stable machining of hardened materials.

0 P
oo —
[ Finishing N !
(UGS) (PGS) (6PDRS)

For stable and high efficiency =~ Good chip evacuation and high  High efficiency radius. Achieves large
machining of hardened rigidity. Short, medium and long  machining allowance and high efficiency
materials. types available. machining with special corner radius shape.

For rough copying/profiling. Strong cutting edge suitable for machining of
hardened materials and titanium alloys.

(3/4RFRS)

End mill designed for difficult-to-cut materials, such as stainless steel,

L S iy inconel and titanium.

2 ALM\AA AL

P35~P38

Semi Reduced vibration (chattering) and high efficiency A 8
I Finishing w machining with the cutting edge slots (flutes) at varying
intervals. Various types of cutting edges are available,

such as sharp edge, chamfered, land, radius and ball-nose. A8

4YECM varied interval flute

5 edge design. Achieves machining of difficult-to-cut materials, such as
stainless steel and high temperature alloys at high feed rates.

(5DEKM, 5DERM)

End mill for aluminum & End mills available for finishing, semi finishing and roughing of aluminum
non-ferrous materials & non-ferrous materials.

P39~P43

P«\ A wiper is attached at the lower edge for improving the bottom surface
3 1 finish. Chattering is controlled with cutting edge slots at varied intervals,
and finishing of lateral surfaces is improved.

?
!

(3NESM)
R _m—— o =  Achieves good chip evacuation with special
e ke face sh 45° helix ang|
b - rake face shape and 45° helix angle.
(2NFSM) (3NFSM)

P40~P41

lMﬁh- For roughing of aluminum & non-ferrous materials. Achieves high
J !m efficiency machining with a large chip evacuation space.

|

(3AESM)

P42~P43

VVV VXN




Guide for tool selection

BApplication and selection

Material Process Application Recommendation
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Shape Ref. Page

OFESS TS P12

OFESM ST  P.13-~14
OFESL BSESSESE PS5
OFEKS memismss P17
OFEKM mimmsss P18
4FEKM sosmeiesss P19
4FESM SSESSS P16

2/3/4FESW WS P.10~11
3UFSM SRS P20
2UEBS s P21
3UEBS i P22
3/4/5RDSM [EiT— P23
3/4/5RDSL [EEiSRe—  P.24
4/5/6/THFSS P.25
4/5/6/THFSM & P.26
4PGRM BESSS P27
4/6UGSM ERNTEE-= P31
6PDRS IS P32
4/5PGSS PRENSSSS P28
4/5/6PGSM BRI P29
4/5/6PGSL DN P.30
4/6RFSM BEEIESS P33
3/4RFRS [ P.34
4YECM BRSNS P35
4YEKM EEENESSS P35
4YERM BRSNS P35
4/6YFSM RN P36
sDEKM ESESS P37
SDERM S P37
4YEBM @SS P38
SNESMITOUESSE P39
ONFSM SO SE=EE P40
3NFSM (SRS P40
NFSL AR == P41
3AESM NSRS P42
SAESLIMSESSSS P43




Guide for tool selection

B Application and selection of type distinctions

Type Flutes Application Shape Description Ogltjs;d(:eml?:)a. Page
. 2FESW
0/3/4 For automatic lathe, for general use, 3FESW 03 ~212 | P10~11
for finishing AFESW
2 Finishing 2FESS o1 ~ 016 P12
2 Finishing 2FESM 00.2 ~ 016 | P13~14
2 Finishing 2FESL o1 ~ 016 P15
4 Finishing 4FESM o1 ~ 016 P16
2 Finishing, Tough corner edge 2FEKS 23 ~ 2016 P17
2 Finishing, Tough corner edge 2FEKM 23 ~ 016 P18
4 Finishing, Tough corner edge 4FEKM 23 ~ 016 P19
3 Semi-Finishing 3UFSM o1 ~ 220 P.20
3RDSM
3/4/5 Roughing 4RDSM o4 ~ 925 P.23
5RDSM
3RDSL
3/4/5 Roughing 4RDSL 06 ~ 025 P24
5RDSL
4HFSS
4/5/6/7 Finishing of Hardened Material eSS | o1-ol2 | P25
7HFSS
4HFSM
4/5/6/7 Finishing of Hardened Material g::;gm ol ~016 | P26
s 7HFSM
G Deep Slotting and Semi-Finishing 4PGSS
G of Hardened Material spass | 23925 | P28
4PGSM
4/5/6 Semi-Finishing of Hardened Material 5PGSM 26 ~ 025 P.29
6PGSM
4PGSL
4/5/6 Semi-Finishing of Hardened Material 5PGSL 26 ~ 225 P.30
6PGSL
Semi-Finishing and high efficiency 4UGSM 5
/6 machining of Hardened Material 6UGSM 03~ 016 P31
) . 4RFSM
4/6 Roughing of Hardened Material 6RFSM 26 ~ 025 P.33
4 Semi-Finishing of Difficult-to-Cut Material | i — 4YECM | o4-025 | P35
4 Semi-Finishing of Difficult-to-Cut Material | i —— 4YEKM | o04-~025 | P35
4/6 | Semi-Finishing of Dificult-to-Cut Material ayESM | o4-020 | P36
5 Semi-Finishing of Diffcult-to-Cut Material | | — 5DEKM | o4-025 | P37
3 Finishing of Aluminum aN “\“"_l 3NESM | 03-020 | P39
e
\ _I 5
2/3 Semi-Finishing of Aluminum t — Nrom Z; - Zgg P40
S —
3 Semi-Finishing of Aluminum L;“ “\‘l‘.‘_u 3NFSL | 03 -~020 P41
3 Roughing of Aluminum M_I 3AESM | 06~ 025 P42
3 Roughing of Aluminum W_I 3AESL 06 ~ 025 P43




Workpiece material

Steel for Steel Hardened Steel

| Stainless T Heat- Aluminum &
s UP to UP to UP to UP to resistant | Cast Iron |Non Ferrous

structures steel Alloy Alloy Material Page

30HRC 40HRC 55HRC 68HRC
Heat-resistant
Alloy

Carbon steel
Titanium CastIron

~30HRC 30~ 40HRC { | ~ 68HRC

=
[

O
@)
O
O
O
O

P10~11

P12

P13~14

P.15

P.16

P17

P18

519

Ol0|010|0|0]0[0
Ol0|0]10|0|0]0[0

P.20

P.23

OO0 |0|0|0|00|0|O0|O0| O
O|O0 | |O0|0|0|0|0|0|0]0

P.24

P.25

©  O0|0|0|00]0|0|O0|0|0O
O | OO0 |0|0O0]0|0]O0|0|0O

©)
O

O
@)

P.26

O P28

P.29

O] O |0l O

P.30

P.31

P.33

00| 0| O |0 O
Olo| OO0 |0 O

P.35

P.35

P.36

0|0|0|0 |0
0|0|0|0|O
00|00 |0
0|0|0O|0O |0
0|0|0|0 |0

0|0]|O0|0O

P.37

P.39

P.40

P.41

0|0 O |O

P.42

O P43

O : 1st Recommendation O : 2nd Recommendation




Guide for tool selection

B Application and Tool Selection

L . .. | Outside Dia.
Type Flutes Application Shape Description oDc (mm) Page
Deep Slotting and Finishing
4 for Hardened Material GHER o3 ~ 020 P27
6 Semi Finishing for Hardened Material _ 6PDRS 06 ~ 012 P32
Radius 3/4 Rough Copying for Hardened Material _ SRFRS 04 ~ 012 P34
N 4RFRS
4 | semiFinishing for Difficuit-to-Cut Material | | — AYERM | o4~025 | P35
Semi Finishing and high feed machining E
5 for Difficult-to-Cut Material SDERM | o4~e25 | P37
2 Copying ST — 2UEBS | of~020 | P21
Ball g
4 Semi Finishing for Difficult-to-Cut Material ~=| 4YEBM | o5~020 | P38
Solid End Mill Series
W Solid End Mill Identification System
Do ® o6 © @ ®
H | | | | ‘
| ] ] | l | |
DFlutes @Series @Helix Angle @Application ®Length of cut |@®Outside Dia.| @Length of cut | @Shank Dia. | @Others
2 F : Finishing D:20-29° |S: Square S : Short 020 060 04 Corner Radius
3 U Semi Finishing E:30-39° | B: Ball Nose M: Medium 2 S { C width etc...
4 Y : Difficult-to-Cut Material F :40-49° | R:Radius L :Long 2.0mm 6.0mm 4.0mm
5 D Difficult-to-Cut Material G:50-59° | K: Tough corner edge | W: For automatic
6 H: Hardened Material, Finishing (Corner land) lathe
7 P : Hardened Material C: with Corner
R : Roughing Chamfering
A : Roughing for Aluminum
N : Aluminum
B How to read icon
Coating Shank Diameter Tolerance =~ Corner Radius Tolerance
MEGACOAT ALTIN Shank Diameter ~- Corner Radius
Hard Coalting | h5 | Tolerancle is h5. 02'% Tolerance isILI

N
N
&

‘8] MEGACOAT TiAEN
§ ‘® Cloating \«:\%
& QA Q

@ Non-coating
&
N

Shank Dia.

SN 0/-0.02mm.

Corner Form

TRy Radius
_R)

Corner
sharp edge

q.and with Corner land [ C
] )

with Corner
Chamfering

Ball-nose Radius Tolerance

izl The R tolerance of ball
4l end mill is 0/-0.02mm.
=/

Helix Angle

o Helix Angle
30 ﬂ e




Workpiece material

Steel for Steel Hardened Steel

general Stainless Titanium
structures UP to UP to UP to UP to - Alloy

Carbon steel SOHRC 55HRC

Heat- Aluminum &
resistant Cast Iron |Non Ferrous
Alloy Material Page

Titanium Heat-resistant Aluminum &
| ~ 30HRC 30~ 40HR( L ) ~ 68HRC Alloy Alloy CastIron ) Non Ferrous Material

O O O O P27
O O O O O P32
O O O O O O P34
O © O O @) P35
©) © @ @ ©) @) P37
O (@) P.21

O O P22
O O P38

O : 1st Recommendation O : 2nd Recommendation

O
0|0|0|0]|0O

O
@)
O

Name of Solid End Mill Parts and Shapes

B Name of parts Bl Cutting parts shape

@ Square Type @® End Cutting edge

Radial Rake angle

Overall length(L) 1st Radial Relief angle

Length of cut(2) Neck Dia.(eD1)
- Flute 2nd Radial Relief angle
Outside Dia.I: n Shank Dia.
(eDc) (oDs) - _
Cutting Parts Helix Angle Neck Shank Core Dia.
*Square 4 flutes
® Radius Type ® Core Diameter Ratio (%) = (Core Diameter / Outside Diameter) x 100
j————————————— Overall length(L)
Length of cut() Neck Dia.(0D1) @ Cutting edge shape
NN
Outside Dia. jshank Dia.
(eDc) (oDs)
Corner Radius(r) \(I/:ite\—Henx Angle R Wi~ | N
Py |
Cutting edge
@ Ball-nosed Type
@® With Corner land
Overall length(L)
Under Neck Length(£z) ©® Tough Corner edge (with Corner land)
Length of cut(®) Neck Dia.(eD1)
I [General shape] [With Corner land]
Outside Dia. Shank Dia.
= & B e T e
Rudius of Ball Nose(R) H \ I\ \
B — . ;‘\
f Corner land




2FESW, 3FESW, 4FESW Flutes : 2,3, 4

For General Use and Finishing Recommended Material % 15t Recommendation

. . % * *
using an Automatic Lathe {ﬂ ‘PP !}] M “ (N |

Aluminum &
Non Ferrous Material

750N/mm?| [ ~30HRC | (30~ 40HRC

> I Sharp
®V~

r@ 35°

(2FESW) Shank Dia.

eDc

|
|
|
|
|
|
S
oDs

oDc
oDs

eDc
oDs

MEGACOAT is applied

Super micro grain carbide

General
Purpose
Workpiece Material: Kovar
2FES Facing of mac?ine
componen
(232 flutes) ~o=zomimin
® Applicable to the Swiss-type automatic lathe. gg%(gglggf;caﬁ .%2:5,10 z%r:q.:n/t)
® Acieves high precision machining by reducing burr formation with new PVD Competitor \ (Vt=100mm/min)
coating “MEGACOAT” and sharp edge. Coating C
(932 flutes)
X Large burrs

Comparison with competitor's endmill after 68

B Stock ltems

(Unit : mm) (Unit : mm)

Outside Outside | Length Shank | Overall | Number Outside Outside | Length Shank | Overall | Number

Description Stock| Dia. Dia. of cut Dia. length |of flutes Description Stock| Dia. Dia. of cut Dia. length |of flutes
oDc | tolerance L oDs L z oDc | tolerance L oDs L z
2FESW030-030-04 [ ] 3 _0820 3 4 45 2 3FESW030-030-04 [ ] 3 _0820 3 4 45 3
2FESW035-035-04 [ ] 3.5 _0820 3.5 4 45 2 3FESW035-035-04 [ ) 3.5 _0820 3.5 4 45 3
2FESW040-040-04 [ ] 4 _0820 4 4 45 2 3FESW040-040-04 [ ) 4 -0.820 4 4 45 3
2FESW050-05006 | @ | 5 | 0. | 5 6 45 2 aFESW05005006 | @ | 5 | O | 5 6 45 3
2FESW060-060-06 [ ] 6 _0820 6 6 45 2 3FESW060-060-06 [ ) 6 _0.820 6 6 45 3
2FESW070-070-07 [ ) 7 _0825 7 7 45 2 3FESW070-070-07 [ ] 7 -0.825 7 7 45 3
oFESW080-08007 | @ | 8 | 0. | 8 7 45 2 aFESwoso0s0-07 | @ | 8 | O | 8 7 45 3
2FESW080-080-08 [ ] 8 _0_825 8 8 45 2 3FESW080-080-08 [ ) 8 _0825 8 8 45 3
2FESW100-080-07 [ ] 10 »0.825 8 7 45 2 3FESW100-080-07 [ ] 10 _0825 8 7 45 3
2FESW100-080-10 ( ] 10 »0825 8 10 45 2 3FESW100-080-10 [ ) 10 _0825 8 10 45 3
2FESW120-080-10 [ ] 12 _0825 8 10 45 2 3FESW120-080-10 [ ] 12 _0.825 8 10 45 3

@ : Standard Stock

10



(Unit : mm)

Outside | qgtsige | Length | Shank | Overall | Number
Description Stock | Dia. Dia. of cut Dia. length |of flutes
oDc | tolerance| p oDs L z
4FESWO030-030-04 [ ] 3 0 3 4 45 4
-0.020
0
4FESW035-035-04 [ ] 315 20,020 3.5 4 45 4
0
4FESW040-040-04 | @ 4 0,020 4 4 45 4
0
4FESW050-050-06 [ ] 5 10,020 5 6 45 4
0
4FESWO060-060-06 [ ] 6 10,020 6 6 45 4
0
4FESWO070-070-07 [ ] 7 0025 7 7 45 4
0
4FESWO080-080-07 [ ] 8 0025 8 7 45 4
4FESWO080-080-08 [ ) 8 0 gZS 8 8 45 4
5 An easy to use total length of 45mm
4FESW100-080-07 | @ 10 8 7 45 4
-0.025
0
4FESW100-080-10 [ ] 10 0025 8 10 45 4
0
4FESW120-080-10 [ ] 12 0025 8 10 45 4
@ : Standard

B Recommended Milling Conditions

Shouldering
Material ‘ '(:;;'f:e‘)’(f,fn:‘; O“t(sr:f;)D'a' ‘ 03 ‘ 04 ‘ o5 ‘ 06 ‘ 08 ‘ 210 ‘ 012 ‘ o14
2FESW a .
. , enera
N Spindle Revolution | 41 45| 8000 | 6,400 | 5,300 | 4,000 | 3,200 | 2,700 | 2,300 P
Cargiggteel 1Dex0.2Dc (min™) urpose
' Feed Rate
nmiminy 660 | 640 | 640 | 640 | 520 | 450 | 410 | 350
. Spindle Revolution | 7 45 | 5 600 | 4,500 | 3,700 | 2,800 | 2,200 | 1,900 | 1,600
Shouldering Alloy steel 1Dex0.2De (min™) b ; ) , ) , , ,
SCM, SNCM : Feed Rate
o) 420 | 430 | 430 | 430 | 350 | 300 | 270 | 230
pro-hardenad stocl Spindle Reyolion | 7,400 | 5,600 | 4500 | 3,700 | 2:800 | 2200 | 1,900 | 1,600
NAK, 30~45HRC 1Dex0.2De Feed Rate
g ; 420 | 430 | 430 | 430 | 350 | 300 | 270 | 230
(mm/min)
. Stainless stee! Sp'“d'fm'?ﬁl/)‘"““"“ 6,400 | 4,800 | 3,800 | 3,200 | 2,400 | 1,900 | 1,600 | 1,400
; SUS304 1Dex0.2Dc Feed Rat
eed nale 320 | 320 | 320 | 320 | 260 | 230 | 210 | 180
(mm/min)
- 3FESW
otting - -
Carbon steel Sp'“d'fm'?ﬁl/)‘"““"“ 11,000 | 8,000 | 6,400 | 5,300 | 4,000 | 3,200 | 2,700 | 2,300
S450 1Dcx0.2Dc Bl
ceed nale 810 | 800 | 800 | 800 | 650 | 560 | 510 | 450
(mm/min)
Alloy stecl SF"”d'fmerfY)o'“t'O” 7,400 | 5,600 | 4,500 | 3,700 | 2,800 | 2,200 | 1,900 | 1,600
ScM, SKGM 1Dex0:2be IRt (R 530 | 530 | 530 | 530 | 430 | 370 | 340 | 290
(mm/min)
Pre-hardened steel Sp'”d'fm':i‘:}’)o'“t'on 7,400 | 5,600 | 4,500 | 3,700 | 2,800 | 2,200 | 1,900 | 1,600
MG EP=AIIATE 1Dex0:2be IRt Rl 530 | 530 | 530 | 530 | 430 | 370 | 340 | 290
(mm/min)
Stainless steel Sp'“"'&ﬁ‘ﬂ;"““"” 6,400 | 4,800 | 3800 | 3,200 | 2,400 | 1900 | 1,600 | 1,400
*suUsa08 1Dex0.2De Feed Rate
: 400 | 400 | 400 | 400 | 320 | 280 | 260 | 230
(mm/min)
AFESW
Carbon steel Sp'“d'fm':i‘r‘:tY)c"“t'O” 11,000 | 8,000 | 6,400 | 5,300 | 4,000 | 3,200 | 2,700 | 2,300
° stg o 1Dex0.2De Feed Rate
: 960 | 960 | 960 | 960 | 780 | 680 | 620 | 550
(mm/min)
Aloy steal Sp'“d'fmﬁ‘r‘]’ii’)‘"“t'on 7,400 | 5,600 | 4500 | 3,700 | 2,800 | 2,200 | 1,900 | 1,600
SCMVSNCM 1Dex0.2Dc Food i
’ eed nale 640 | 640 | 640 | 640 | 520 | 450 | 410 | 350
(mm/min)
Pro-hardencd steel Sp'”d'fmﬁ*ﬁi’)o'“t'on 7,400 | 5,600 | 4,500 | 3,700 | 2,800 | 2,200 | 1,900 | 1,600
;‘leAKarQOe:.:5Hste 1Dex0.2Dc Feed Rate
nmiminy 640 | 640 | 640 | 640 | 520 | 450 | 410 | 350
Stainless stee! Sp'”d'(em?:,Y)o'“t'O” 6,400 | 4,800 | 3,800 | 3,200 | 2,400 | 1,900 | 1,600 | 1,400
SUSS0 1Dex0:2be RSt i 480 | 480 | 480 | 480 | 390 | 340 | 310 | 280
(mm/min)

* Machining with coolant is recommended for stainless steel.

Please refer to page 44 about slotting.
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2FESS Flutes: 2
FiniShing Recommended Material % 1st Recommendation
%*; %*; *: Y
(PIPHPIH VM K|
~750N/mm?| | ~30HRC | [30~40HRC| | ~55HRC Castlron | [, Auminum&
e
- e —

oDs"

MEGACOAT is applied
Super micro grain carbide

(2

B Stock Items

(Unit : mm) (Unit : mm)
Outside | Qutside |Length| Neck | Shank |Overall [Number Outside| Qutside |Length| Neck | Shank |Overall [Number
Description Stock| Dia. Dia. of cut | Dia. Dia. | length |of flutes Description Stock| Dia. Dia. of cut | Dia. Dia. | length |of flutes
oDc |tolerance| ¢ oD1 | oDs L z oDc |tolerance | ¢ oD1 | oDs L z
2FESS010-015-04 | @ 1.0 0 1.5 1.1 4 45 2 2FESS055-082-06 | @ 55 0 8.2 57 6 50 2
-0.015 -0.015
0 0
2FESS015-023-04 | @ 1.5 0015 2.3 1.6 4 45 2 2FESS060-090-06 | @ 6.0 .0.020 9.0 = 6 50 2
2FESS020-030-04 | @ | 20 | O | 30 | 21 | 4 | a5 | 2 2FESS080-120-08 | @ | 80 | 0995 100 | - 8 | 60 | 2
-0.015 -0.025
2FESS025-037-04 | @ 25) 0 3.7 2.6 4 45 2 2FESS100-150-10 | @ | 10.0 s 15.0 = 10 70 2
-0.015 -0.025
0 -0.010
2FESS030-045-06 | @ 3.0 0015 4.5 3.2 6 50 2 2FESS120-180-12 | @ | 12.0 0030 18.0 - 12 75 2
General 2FESS035-052-06 | @ | 35 | O | 52 | 37 | 6 | s0 | 2 2FESS140-210-16 | @ | 140 | 0910 010 | 142 | 16 | 75 | 2
Purpose -0.015 -0.030
2FESS040-060-06 | @ 4.0 0 315 6.0 4.2 6 50 2 2FESS150-230-16 | @ | 15.0 88;8 23.0 15.2 16 90 2
0 -0.010
2FESS045-067-06 | @ 4.5 0015 6.7 4.7 6 50 2 2FESS160-240-16 | @ | 16.0 0030 24.0 - 16 90 2
2FESS050-075-06 | @ 5.0 0 815 7.5 52 6 50 2 @ : Standard Stock

® This product has attained excellent wear resistance by utilizing the new PVD coating technology, “MEGACOAT” It has also
achieved fracture resistance and stability of machining with its super micro grain carbide. Stable machining has been realized
by greatly reducing welding due to smooth surface quality. Achieves high precision machining with coating and a sharp
cutting edge.

B Recommended Milling Conditions

Shouldering
. Depth of Cut Outside Dia.
Material (apxae)(mm) (mm) 20.5 o1 02 o4 26 28 212 016
1.2Dcx0.08Dc | Spindle Revolution | 55 1) | o5 500 | 13,200 | 6,600 | 4,500 | 3.300 | 2,200 | 1,700
g Carbon steel (Dc<eB) (min™)
$45C 1.2Dcx0.1Dc Feed Rate
(Dosa3) nmimin) 210 | 225 | 230 | 375 | 415 | 420 | 410 | 410
ae
] 1.2Dcx0.05Dc | Spindle Revolution| 57 1 | 55 000 | 11,000 | 5,600 | 3,700 | 2,800 | 1900 | 1400
Shouldering Alloy steel (Dc<@3) (min™)
SCM, SNCM 1.2Dcx0.1Dc Feed Rate
(Dos03) i) 180 | 195 | 220 | 285 | 315 | 310 | 310 | 310
1.2Dcx0.05Dc | Spindle Revolution| 5 544 | 12700 | 7,200 | 4,200 | 3,000 | 2,200 | 1500 | 1,100
Pre-hardened steel (Dc<eB) (min™)
NAK, 30~45HRC 1.2Dcx0.1Dc Feed Rate
; (Doso3) i) 50 55 80 100 | 105 | 105 | 110 | 110
8
1.2Dcx0.08Dc | Spindle Revolution | 57 1) | 55 000 | 11,000 | 5,600 | 3,700 | 2,800 | 1,900 | 1,400
Stainless steel (Dc<el) (min™)
_ SUS304 1.2Dcx0.1Dc Feed Rate
Slotting (Dc>23) (mm/min) 60 95 95 110 115 115 115 115
* Machining with coolant is recommended for stainless steel.
Please refer to page 44 about slotting.
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2FESM

Flutes: 2

Finishing

(2

B Stock Items

Recommended Material

%*; %*;
PP

~750N/mm?| | ~30HRC

*
(P H VM K N
30~40HRC| | ~55HRC Cast Iron

% 1st Recommendation

Aluminum &
Non Ferrous Material

oDs"

(Unit : mm) (Unit : mm)

Outside| Qutside |Length| Neck | Shank |Overall [Number Outside | Qutside |Length| Neck | Shank |Overall [Number

Description Stock| Dia. Dia. of cut | Dia. Dia. | length |of flutes Description Stock| Dia. Dia. of cut | Dia. Dia. | length |of flutes
oDc |tolerance | ¢ oD1 | oDs L z oDc | tolerance | ¢ oD1 | oDs L z
2FESM002-004-04 | @ 0.2 70_81 5 0.4 0.22 4 45 2 2FESM034-100-06 | @ 3.4 70_81 5 10.0 3.6 6 50 2
2FESM003-006-04 | @ | 0.3 _081 5 0.6 0.32 4 45 2 2FESM035-100-06 | @ | 35 _0.81 5 10.0 3.7 6 50 2
2FESM004-008-04 | @ 0.4 _081 5 0.8 0.42 4 45 2 2FESM036-100-06 | @ 3.6 _0_81 5 10.0 3.8 6 50 2
2FESM005-010-04 | @ 0.5 _081 5 1.0 0.53 4 45 2 2FESM037-100-06 | @ 3.7 _0181 5 10.0 3.9 6 50 2
2FESM006-012-04 | @ 0.6 _0.815 1.2 0.63 4 45 2 2FESM038-110-06 | @ 3.8 _0815 11.0 4.0 6 50 2
2FESM007-014-04 | @ 0.7 _0815 1.4 0.74 4 45 2 2FESM039-110-06 | @ 3.9 _0_815 11.0 4.1 6 50 2
2FESM008-016-04 | @ 0.8 _0.815 1.6 0.84 4 45 2 2FESM040-110-06 | @ 4.0 _0815 1.0 4.2 6 50 2
2FESM009-020-04 | @ 0.9 _0'81 5 2.0 0.95 4 45 2 2FESM041-110-06 | @ 4.1 _0.81 5 11.0 4.3 6 50 2
2FESM010-025-04 | @ | 1.0 70_8 15| 25 1.1 4 45 2 2FESM042-110-06 | @ | 4.2 70_8 15| 110 | 44 6 50 2
2FESM011-025-04 | @ 1.1 .0815 25 1.2 4 45 2 2FESM043-110-06 | @ 4.3 _0815 1.0 4.5 6 50 2
2FESM012-040-04 | @ 1.2 _0_815 4.0 1.3 4 45 2 2FESM044-110-06 | @ 4.4 _0_815 11.0 4.6 6 50 2
2FESM013-040-04 | @ 1.3 _0.815 4.0 1.4 4 45 2 2FESM045-110-06 | @ 4.5 _01815 1.0 4.7 6 50 2
2FESM014-040-04 | @ 1.4 _0815 4.0 1.5 4 45 2 2FESM046-110-06 | @ 4.6 _0_815 11.0 4.8 6 50 2
2FESM015-040-04 | @ 145 _0_815 4.0 1.6 4 45 2 2FESM047-110-06 | @ 4.7 _0_815 11.0 4.9 6 50 2
2FESM016-050-04 | @ | 1.6 -o.g 15| 80 | 17 4 45 2 2FESM048-130-06 | @ | 4.8 _081 5| 130 | 50 6 50 2
2FESM017-050-04 | @ 1.7 _0_815 5.0 1.8 4 45 2 2FESM049-130-06 | @ 4.9 _0_815 13.0 5.1 6 50 2
2FESM018-050-04 | @ 1.8 7081 5 5.0 1.9 4 45 2 2FESM050-130-06 | @ 5.0 70_81 5 13.0 52 6 50 2
2FESM019-050-04 | @ 1.9 _0.815 5.0 2.0 4 45 2 2FESM051-130-06 | @ 5.1 _0815 13.0 518] 6 50 2
2FESM020-060-04 | @ 20 70_81 5 6.0 2.1 4 45 2 2FESM052-130-06 | @ 5.2 70_81 5 13.0 54 6 50 2
2FESM021-060-04 | @ | 2.1 _0.81 5 6.0 2.2 4 45 2 2FESM053-130-06 | @ | 53 _0.81 5 13.0 515 6 50 2
2FESM022-060-04 | @ 22 _081 5 6.0 2.3 4 45 2 2FESM054-130-06 | @ 5.4 _0_81 5 13.0 56 6 50 2
2FESM023-060-04 | @ | 23 | O | 60 | 24 | 4 | 45 | 2 2FESM055-130-06 (@ | 55 | (O | 130 | 57 | & | 50 | 2
2FESM024-080-04 | @ 2.4 _0.81 5 8.0 25 4 45 2 2FESM056-130-06 | @ 5.6 _081 5 13.0 58 6 50 2
2FESM025-080-04 | @ 25 _0_81 5 8.0 2.6 4 45 2 2FESM057-130-06 | @ 5.7 _0_81 5 13.0 - 6 50 2
2FESM026-080-04 | @ | 26 | (0 | 80 | 27 | 4 | 45 | 2 2FESM058-130-06 | @ | 58 | (O | 130 | - | & | 50 | 2
2FESM027-080-04 | @ 2.7 _0.81 5 8.0 2.8 4 45 2 2FESM059-130-06 | @ 5.9 _0.81 5 13.0 - 6 50 2
2FESM028-080-04 | @ 2.8 70_81 5 8.0 2.9 4 45 2 2FESM060-130-06 | @ 6.0 70_820 13.0 - 6 50 2
2FESM029-080-04 | @ | 2.9 _081 5 8.0 3.1 4 45 2 2FESM061-160-08 | @ | 6.1 _0.820 16.0 6.3 8 60 2
2FESM030-100-06 | @ 3.0 _081 5 10.0 3.2 6 50 2 2FESM062-160-08 | @ 6.2 _0_820 16.0 6.4 8 60 2
2FESM031-100-06 | @ 3.1 _0815 10.0 3.3 6 50 2 2FESM063-160-08 | @ 6.3 _01820 16.0 6.5 8 60 2
2FESM032-100-06 | @ 3.2 _0.815 10.0 3.4 6 50 2 2FESM064-160-08 | @ 6.4 _0820 16.0 6.6 8 60 2
2FESM033-100-06 | @ 3.3 _0815 10.0 3.5 6 50 2 2FESM065-160-08 | @ 6.5 _0_820 16.0 6.7 8 60 2
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@ : Standard Stock

General

Purpose




(Unit : mm) (Unit : mm)

Outside | Qutside |Length| Neck | Shank | Overall [Number Outside| Qutside |Length| Neck | Shank |Overall [Number
Description Stock| Dia. Dia. of cut | Dia. Dia. | length |of flutes Description Stock| Dia. Dia. of cut | Dia. Dia. | length |of flutes
oDc |folerance | ¢ oD1 oDs L z oDc | tolerance | ¢ oD1 oDs L z
2FESM066-160-08 | @ | 66 | O, | 160 | 68 | 8 | 60 | 2 2FESM088-190-10 | @ | 88 | 000 | 190 | 90 | 10 | 70 | 2
0 0.005
2FESM067-160-08 | @ | 67 | o0 | 160 | 69 | 8 | 60 | 2 2FESM089-190-10 | @ | 89 | 00% | 190 | 91 | 10 | 70 | 2
2FESM068-160-08 | @ | 68 | (O, | 160 | 70 | & | 60 2 2FESM090-190-10 | @ | 90 |00% ) 190 | 92 | 10 | 70 | 2
0 0.005
2FESM069-160-08 | @ | 69 | O | 160 | 71 | 8 | 60 | 2 2FESM091-190-10 | @ | 91 |09% | 190 | 93 | 10 | 70 | 2
2FESM070-160-08 | @ | 70 | O, | 160 | 72 | 8 | 60 | 2 2FESM092-190-10 | @ | 92 |09% | 100 | 94 | 10 | 70 | 2
0 0.005
2FESMO71-160-08 | @ | 71 | (0 | 160 | 73 | 8 | 60 | 2 2FESM093-190-10 | @ | 93 | 00% | 190 | 95 | 10 | 70 | 2
2FESMo72-160-08 | @ | 72 | 0. | 160 | 74 | 8 | 60 2 2FESM094-190-10 | @ | 94 |09 | 190 | 96 | 10 | 70 | 2
-0.020 -0.025
0 0,005
2FESM073-160-08 | @ | 7.3 | 50| 160 | 75 8 60 2 2FESM095-190-10 | @ | 95 | joon | 190 | 97 10 70 2
0 20.005
2FESMO74-160-08 | @ | 7.4 | 0 | 160 | 76 | 8 | 60 | 2 2FESM096-220-10 | @ | 96 | 000 | 220 | - 10 | 70 | 2
0 0.005
2FESM075-190-08 | @ | 75 | (0 [ 190 | 77 | 8 | 60 | 2 2FESM097-220-10 | @ | 97 | 00| 220 | - 10 | 70 | 2
0 0.005
2FESM076-190-08 | @ | 76 | (0 | 190 | - 8 | 60 | 2 2FESM098-220-10 | @ | 98 | 000 | 220 | - 10 | 70| 2
0 20,005
2FESM077-190-08 | @ | 7.7 | ;50| 190 - 8 60 2 2FESM099-220-10 | @ | 99 | joon | 220 - 10 70 2
0 20.005
2FESM078-190-08 | @ | 7.8 | (0 | 190 | - 8 | e0 | 2 2FESM100-220-10 | @ | 100 | 00% | 220 | - 10 | 70 | 2
0 0.005
2FESM079-190-08 | @ | 79 | (0 | 190 | - 8 | e0 | 2 2FESM105-220-12 | @ | 105 | 00% | 220 | 107 | 12 | 75 | 2
20005 20.005
2FESM080-190-08 | @ | 80 | 000 | 190 | - 8 | 60 | 2 2FESM110-220-12 | @ | 110 | 00% | 220 | 112 | 12 | 75 | 2
20.005 0,005
2FESM081-190-10 | @ | 81 | 000|190 | 83 | 10 | 70 | 2 OFESM115-220-12 | @ | 115 | 000 | 220 | 117 | 12 | 75 | 2
~0.005 0,010
2FESM082-190-10 | @ | 82 | 00| 190 | 84 | 10 | 70 | 2 2FESM120-260-12 | @ | 120 | 0010|260 | - 12 | 75 2
2FESM083-190-10 | @ | 83 | 000 | 190 | 85 | 10 | 70 | 2 2FESM130-260-16 | @ | 130 | 0010 ) 260 | 132 | 16 | 75 | 2
Sadbogiadl | 2FEsMos4-190-10 | @ | 84 | 0905 400 | 86 | 10 | 70 | 2 2FESM140-260-16 | @ | 140 | 00101 260 | 142 | 16 | 75 | 2
Purpose -0.005 20,010
2FESM085-190-10 | @ | 85 | j\ios| 190 | 87 10 70 2 2FESM150-300-16 | @ | 150 | ;o0 | 300 | 1562 | 16 90 2
2FESM086-190-10 | @ | 86 | 99| 190 | 88 | 10 | 70 | 2 2FESM160-320-16 | @ | 160 | 9010|300 | - 6 | 90 | 2
-0.025 -0.030
2FESM087-190-10 | @ | 87 |00 | 190 | 89 | 10 | 70 | 2 @ : Standard Stock

Inhibits burrs with sharp cuting edge

block Upper workpiece area
® \/c=70m/min
(n=2,230min"") 2FESM100-220-10 Competitor Coating D
e apxae=5.0mmx1.0mm
e fz=0.03mm/t
(Vf=134mm/min)
Shouldering

B Recommended Milling Conditions

Shouldering
. Depth of Cut Outside Dia.
Material (apxae)(mm) (mm) 0.5 1] 22 o4 06 28 o012 216
1.5D0x0.05Dc | Spindle Revolution| o5 4 | o5 500 | 13,200 | 6,600 | 4500 | 3,300 | 2,200 | 1,700
QI Carbon steel (Dc<o3) (min™)
N $45C 1.5D0x0.1Dc Feed Rate
i pas el 210 | 225 | 230 | 375 | 415 | 420 | 410 | 410
= 1.5Dcx0.05De | Spindle Revolution | 57 5y | 55 540 | 11,000 | 5,600 | 3,700 | 2,800 | 1,900 | 1,400
Shouldering Alloy steel (Dc<o3) (min™)
SCM, SNCM 1.5Dcx0.1Dc Feed Rate
Dose) pERR i 180 | 195 | 220 | 285 | 315 | 310 | 310 | 310

1.5Dcx0.05Dc Spindle Revolution
.
Pre-hardened steel (Dc<@3) (min™)

NAK, 30~45HRC 1.5Dcx0.1Dc Feed Rate
(Dosgd) (mmimin) 50 55 80 100 105 105 110 110

g % 1.5Dex0.05Dc | Spindle Revolution| 57 1 | 55 000 | 11,000 | 5,600 | 3,700 | 2,800 | 1,900 | 1,400
Stainless steel (Dc<@B) (min™)

22,500 | 12,700 | 7,200 | 4,200 | 3,000 | 2,200 | 1,500 | 1,100

SUS304 1.5Dcx0.1Dc Feed Rate

(Dc>3) (mm/min) 60 95 95 110 115 115 115 115

Slotting
* Machining with coolant is recommended for stainless steel.

Please refer to page 44 about slotting.
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2FESL Flutes: 2

FInIShlng Recommended Material % 1st Recommendation
*; %*; * y
(PUPHPI H IBVIM KN |
~750Njmm| | ~30HRC | |30~ 40HRC| | ~55HRC Castlron | | Muminumf
| T i
~ MEGACOAT is applied 2
9 Q
Super micro grain carbide
B Stock ltems
(Unit : mm) (Unit : mm)
Outside| Qutside |Length| Neck | Shank |Overall [Number Outside | Qutside |Length| Neck | Shank |Overall [Number
Description Stock| Dia. Dia. of cut | Dia. Dia. | length |of flutes Description Stock| Dia. Dia. of cut | Dia. Dia. | length |of flutes
oDc |folerance | ¢ oD1 oDs L z oDc |folerance | ¢ oD1 oDs L z
2FESL010-040-04 | @ | 1.0 0 40 | 1.1 4 45 2 2FESL050-200-06 | @ | 5.0 O | 200 | 52 6 60 2
-0.015 0015
2FESL015-060-04 | @ | 15 @ 60 | 16 4 45 2 2FESL060-240-06 | @ | 60 | 909 | 240 | - 6 60 2
~ |-0015| ¥ : 2 0025 | <™
0 -0.005
2FESL020-090-04 | @ | 2.0 90 | 21 4 45 2 2FESL080-280-08 | @ | 8.0 280 | - 8 70 2
-0.015 -0.025
0 -0.005
2FESL025-120-04 | @ | 25 120 | 26 4 45 2 2FESL100-340-10 | @ | 10.0 340 | - 10 9 2
-0.015 -0.025
2FESL030-140-06 | @ | 30 | O | 140 | 32 | & | 50 2 2FESL120-400-12 | @ | 120 | 0O19) 400 | - 12 | w0 | 2 General
- . Purpose
2FESL040-170-06 | @ | 4.0 @ 170 | 42 6 50 2 2FESL160-480-16 | @ | 160 | 9010| 480 | - 16 | 115 2
-0.015 -0.030
@ : Standard Stock
B Recommended Milling Conditions
Shouldering
. Depth of Cut Outside Dia.
Material (apxae)(mm) (mm) o1 22 o4 26 28 212 216
2.5Dcx0.05D¢ Spindle Revolution | 4q yy | 9500 | 4,800 | 3,200 | 2400 | 1,600 | 1,200
g Carbon steel (Dc<e3) (min)
S45C 2.5Dcx0.1Dc Feed Rate
(De=03) (mmjminy 210 210 210 210 210 210 210
ae
2.5Dcx0.05Dc Spindle Revolution 143
] e 300 | 7,200 | 3,600 | 2400 | 2,000 | 1,300 | 1,000
Shouldering Alloy steel (Dc<a3) (min”)
SCM, SNCM 2.5Dcx0.1Dc Feed Rate
(Do=a3) (omminy 155 160 160 160 170 170 150
2.5Dcx0.05D¢ Spindle Revolution | 44 50 | 5600 | 2,800 | 1,900 | 1,600 | 1,000 | 800
Pre-hardened steel (Dc<e3) (min™)
NAK, 30~45HRC 2.5Dcx0.1Dc Feed Rate
(De=03) (mjminy 85 85 90 90 100 95 80
2.5D0x0.05Dc Spindle Revolution | 4 3y | 7500 | 3,600 | 2400 | 2,000 | 1,300 | 1,000
Stainless steel (Dc<o3) (min™)
SUS304 2.5Dcx0.1Dc Feed Rate
(Doso3) (mmjmin) 95 95 95 95 105 105 80
* Machining with coolant is recommended for stainless steel.
Slotting is not recommended.
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4FESM Flutes: 4

Fi n iSh i ng Recommended Material % 1st Recommendation
%*; %*; *:
Y
(PUPHPI H IBVIM KN |
~750N/mm?| | ~30HRC | [30~40HRC| | ~55HRC Castlron | [, Auminum&

( : MEGACOAT is applied
Super micro grain carbide

B Stock Items

(Unit : mm) (Unit : mm)
Outside| Qutside |Length| Neck | Shank |Overall [Number Outside | Qutside |Length| Neck | Shank |Overall [Number
Description Stock| Dia. Dia. of cut | Dia. Dia. | length |of flutes Description Stock| Dia. Dia. of cut | Dia. Dia. | length |of flutes
oDc |tolerance | ¢ oD1 | oDs L z oDc |tolerance | ¢ oD1 | oDs L z
4FESM010-025-04 | @ 1.0 0 81 5 25 11 4 45 4 4FESM055-130-06 | @ 5.5 0 81 5 13.0 57 6 50 4
0 0
4FESMO015-040-04 | @ 1.5 0015 4.0 1.6 4 45 4 4FESM060-130-06 | @ 6.0 10,020 13.0 = 6 50 4
4FESM020-060-04 | @ 2.0 0 81 5 6.0 21 4 45 4 4FESM080-190-08 | @ 8.0 :gggg 19.0 - 8 60 4
4FESM025-080-04 | @ 2.5 0 81 5 8.0 2.6 4 45 4 4FESM100-220-10 | @ | 10.0 igggg 220 = 10 70 4
4FESM030-100-06 | @ 3.0 0 815 10.0 3.2 6 50 4 4FESM120-260-12 | @ | 12.0 :88;8 26.0 - 12 75 4
General 4FESM035-100-06 | @ | 35 | O | 100 | 37 | & | 50 | 4 4FESM140-260-16 | @ | 140 | 2910 260 | 142 | 16 | 75 | a4
Purpose -0.015 -0.030
4FESM040-110-06 | @ 4.0 0 815 1.0 4.2 6 50 4 4FESM150-300-16 | @ | 15.0 :88:158 30.0 156.2 16 90 4
4FESM045-110-06 | @ 4.5 © 11.0 4.7 6 50 4 4FESM160-320-16 | @ | 16.0 00 32.0 - 16 90 4
-0.015 -0.030
4FESM050-130-06 | @ 5.0 0 81 5 13.0 5.2 6 50 4 @ : Standard Stock

B Recommended Milling Conditions

Shouldering
. Depth of Cut Outside Dia.
Material (apxae)(mm) (mm) o1 22 o4 26 28 212 216
1.5Dcx0.05D¢ Spindle Revolution | o5 50y | 43000 | 6,600 | 4,400 | 3,300 | 2,200 | 1,700
g Carbon steel (Dc<e3) (min™)

S45C 1.5Dcx0.1Dc Feed Rate

(Dos03) i) 335 | 345 | 580 | 620 | 625 | 630 | 600
ae
Shouldering Aloy stoct 1-5(DDC;<O£§DC Sp'”d'fmﬁ‘r‘:ii’)o‘“t'on 22,000 | 11,000 | 5,600 | 3,700 | 2,800 | 1,900 | 1,400
oy steel

SCM, SNCM 1.5Dcx0.1Dc Feed Rate
(Do=03) (i) 200 | 200 | 395 | 455 | 455 | 470 | 460
1-5?1:‘6;02-]2?0 Sp'”d'(em':i‘:’_}’)o‘““o” 12,000 | 7,200 | 4,200 | 3,000 | 2,200 | 1,500 | 1,100

Pre-hardened steel <

NAK, 30~45HRC 1.5Dcx0.1Dc Feed Rate
(Dos03) nmimin) 105 125 150 160 160 165 140
s 1-5?5‘CX<O£§’DC Sp'”d'fm'?ﬁi’)o‘““o” 22,000 | 11,000 | 5,600 | 3,700 | 2,800 | 1900 | 1,400

tainless steel

SUS304 1.5Dcx0.1Dc Feed Rate

(Dos03) (i) 130 145 165 165 170 175 155
* Machining with coolant is recommended for stainless steel.
Slotting is not recommended.
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2FEKS Flutes : 2
FInIShlng WIth Iand Recommended Material Y% 1st Recommendation
%*; % * y
(PP P HISVIM KN
e I Aluminum &
e
~ ; MEGACOAT is applied -3
Super micro grain carbide
W Stock ltems
(Unit : mm) (Unit : mm)
Outside | Outside chm‘g Neck | S"%" | Shank | Overal| Number Outside | Qutside E;'m“ge Neck | Y%" | Shank | Overal Number
Description Stock| Dia. t(’lgiaal:lce Length Dia. Length Dia. | length |of flutes Description Stock| Dia. “Dia_ Length Dia. Length Dia. | length |of flutes
oDc ¢ |eDi| 22 [ @Ds | L z oDc | | ¢ |eDi| 22 | @Ds | L z
2FEKS030-045-06 | @ | 3.0 _0815 45 (315 65| 6 |498]| 2 2FEKS080-120-08 | @ | 8.0 jg'ggg 20| - | - 8 |598]| 2
0 -0.005
2FEKS035-052-06 | @ | 35 | (0| 52 |368| 72| 6 |498| 2 2FEKS100-150-10 | @ | 100 | 002150 | - | - | 10 |698| 2
2FEKS040-060-06 | @ | 4.0 _0315 60 | 42 | 82| 6 |498]| 2 2FEKS120-180-12 | @ | 12.0 :8'8;8 180 - | - | 12 |748]| 2
OFEKS045-067-06 | @ | 4.5 _0315 67 | 47 | 89 | 6 |498] 2 2FEKS140-210-16 | @ | 14.0 :8'8;8 210|142 (314 | 16 |748| 2
o 0010 General
2FEKS050-075-06 | @ | 50 | (0 .| 75 | 52 [101| 6 |498| 2 2FEKS150-230-16 | @ | 150 | 0010(230 | 152 | 35 | 16 | 898 2 Purpose
2FEKS055-082-06 | @ | 5.5 _0g15 82 | 57 |108| 6 |498]| 2 2FEKS160-240-16 | @ | 16.0 :8'8;8 240| - | - | 16 |898]| 2
2FEKS060-090-06 | @ | 6.0 _0820 90| - | - | & |498] 2 @ : Standard Stock
® Corner lands improve the cutting edge strength.
B Recommended Milling Conditions
Shouldering
. Depth of Cut Outside Dia.
Material (apxae)(mm) (mm) 23 o4 26 28 210 212 216
spi”d'fm?ﬁ’)o‘““o” 9,300 | 7,000 | 4,600 | 3500 | 3,000 | 2,700 | 2,200
8 Ca’g‘;’;gt”' 1.2D6x0.1Dc
IRezel [REte 450 | 450 | 470 | 470 | 470 | 470 | 440
(mm/min)
ae
Spindle Revolution
Shouldering Aloy stes it 8,800 | 6,600 | 4,400 | 3,300 | 2,600 | 2,200 | 1,800
sont shem 1.2Dex0.1Dc
’ (RSt (R 370 | 370 | 3s0 | 3s0 | 380 | 380 | 360
(mm/min)
Spindle Revolution | ¢ 4, | 4800 | 3200 | 2400 | 1,900 | 1,600 | 1,200
Pre-hardened steel (min”)
Wik beiare 1.2Dex0.1Dc S
: 130 | 130 | 130 | 140 | 140 | 140 | 140
o (mm/min)
@
Spindle Revolution | g 455 | §000 | 4,000 | 3,000 | 2400 | 2,000 | 1,500
Stainless steel 12D (min”)
SUS304 .2Dcx0.1Dc
Slotting IRzl Rtz 140 140 140 140 140 140 140
(mm/min)
* Machining with coolant is recommended for stainless steel.
Please refer to page 44 about slotting.
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2FEKM Flutes: 2

FiniShing with |and Recommended Material % 1st Recommendation
A *
- B P PPN HISVIN KIN
—“_

| %
— ; MEGACOAT is applied :
Super micro grain carbide
B Stock ltems
(Unit : mm) (Unit : mm)
Outside | Outside EC":;;'E Neck | S"%" | Shank | Overal| Number Outside | Qutside E;'mf Neck | Y%" | Shank | Overal| Nurber
Description Stock| Dia. mlgi;,we Length Dia. Length Dia. | length |of flutes Description Stock| Dia. “Dia. Length Dia. Length Dia. | length |of flutes
oDc ¢ |eDi| 22 [ @Ds | L z oDc | | ¢ |eDi| &2 | @Ds | L z
2FEKM030-100-06 | @ | 3.0 _0315 100315120 6 |498]| 2 2FEKM085-190-10 | @ | 85 :8'822 190| 87 [266| 10 |698| 2
2FEKM035-100-06 | @ | 3.5 _0815 100|368 |120| 6 |498] 2 2FEKM090-190-10 | @ | 9.0 :gggg 190| 92 |266| 10 |698]| 2
2FEKM040-110-06 | @ | 4.0 _0815 10| 42 |132] 6 |498] 2 2FEKM095-190-10 | @ | 95 :8'822 190 97 |266| 10 |698| 2
2FEKM045-110-06 | @ | 45 | (O 110 |47 [132] 6 |498| 2 2FEKM100-220-10 | @ | 100 | 09% 220 | — | - | 10 |98 | 2
2FEKM050-130-06 | @ | 50 | O 130 |52 |156| 6 |498) 2 2FEKM110-220-12 | @ | 110 | 099 | 220|112 | 308 | 12 |748| 2
2FEKM055-130-06 | @ | 55 | (O 130 |57 |156| 6 |498| 2 2FEKM120-260-12 | @ | 120 | 0010 60| ~ | - | 12 |748| 2
General 2FEKMO060-130-06 | @ | 60 | (0 [130| - | - | & |98 2 2FEKM130-260-16 | @ | 130 | 00101260 | 132|364 | 16 |748| 2
Purpose 3 20,010
2FEKMO065-160-08 | @ | 65 | (0 160 |67 |224| 8 |s08| 2 2FEKM140-260-16 | @ | 140 | 00101260 | 142|364 | 16 |748| 2
2FEKM070-160-08 | @ | 7.0 _0320 160 7.2 |224| 8 |598]| 2 2FEKM150-300-16 | @ | 15.0 :8'8;8 300|152 |420| 16 |898| 2
2FEKM075-190-08 | @ | 75 | (O 1190| 77 [266| 8 |598| 2 2FEKM160-320-16 | @ | 160 | 00101320 — | - | 16 |898| 2
-0.005
2FEKMO080-190-08 | @ | 80 | 000190 | - | - | 8 |s08| 2 @ : Standard Stock

B Recommended Milling Conditions

Shouldering
. Depth of Cut Outside Dia.
Material (apxae)(mm) (mm) 23 o4 26 28 210 212 216
Spindle Revolution | g 55, | 7000 | 4600 | 3500 | 3,000 | 2,700 | 2,200
g Carbon steel 1 5D6x0.1Dc (min™)
$45C Feed Rate
omyminy 450 | 450 | 470 | 470 | 470 | 470 | 440
ae
] Spindle Revolution | g 355 | g600 | 4,400 | 3,300 | 2,600 | 2,200 | 1,800
Shouldering Alloy steel (i)
SCM. SNCM 1.5Dcx0.1Dc
’ (RSt (R 370 | 370 | 3s0 | 3s0 | 380 | 380 | 360
(mm/min)
Sp'”d'(em'?ﬁY)o‘“t'O” 6,400 | 4,800 | 3,200 | 2,400 | 1,900 | 1,600 | 1,200
Pre-hardened steel 1.5Dex0.1Dc
NAK, 30~45HRC Feod Rate
om/miny 130 130 130 140 140 140 140
g
Spindle Revolution | g 555 | §000 | 4,000 | 3,000 | 2400 | 2,000 | 1,500
Stainless steel 15D D (min”)
SUS304 -5Dex0.10e
Slotting heeclijale 140 140 140 140 140 140 140
(mm/min)
* Machining with coolant is recommended for stainless steel.
Please refer to page 44 about slotting.
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4FEKM

Flutes: 4

Finishing with land

e e e —————————

Recommended Material

%*; %*; *
(P PP H IOV “ (N |
30~40HRC| | ~55HRC Castlron

~750N/mm?| | ~30HRC Aluminum &

Y% 1st Recommendation

Non Ferrous Material

MEGACOAT is applied

0
Super micro grain carbide

B Stock Items

=

Shank Dia.

> §fland
®V~
&

T
oDs"

(Unit : mm) (Unit : mm)
Outside | Outside chm‘g Neck | S"%" | Shank | Overal| Number Outside | Qutside E;'m“ge Neck | Y%" | Shank | Overal| Nurber
Description Stock| Dia. mlgi;ce Lengf Dia. Lenoth Dia. |length |of flutes Description Stock| Dia. “Dia. Length Dia. Length Dia. | length |of flutes
oDc ¢ |eDi| 22 [ @Ds | L z oDc | | ¢ |eDi| &2 | @Ds | L z
4FEKM030-100-06 | @ | 3.0 _0815 100|315| 12 | 6 |498| 4 4FEKMO080-190-08 | @ | 8.0 :8'822 190 - | - 8 |598| 4
0 -0.005
4FEKM035-100-06 | @ | 35 | (.| 100(368| 12 | 6 |498| 4 4FEKM100-220-10 | @ | 100 | 'oon | 220 [ = | - 10 |698]| 4
4FEKM040-110-06 | @ | 4.0 _0815 11.0| 42 |132| 6 |498| 4 4FEKM120-260-12 | @ | 12.0 :8'8;8 20| - | - 12 | 748 4
4FEKM045-110-06 | @ | 45 70815 11.0| 47 |1832| 6 |498| 4 4FEKM140-260-16 | @ | 14.0 :8'8;8 260 | 142|364 | 16 |748]| 4
4FEKM050-130-06 | @ | 50 _0815 130 | 52 |156| 6 |498| 4 4FEKM150-300-16 | @ | 15.0 :8'8;8 300|152 | 42 | 16 |898]| 4
0 -0.010
4FEKMO055-130-06 | @ | 55 | (0. | 130| 57 [156| 6 |498| 4 4FEKM160-320-16 | @ | 16.0 | (oo0(820| - | - 16 | 898 4
4FEKM060-130-06 | @ | 6.0 _0820 130 - | - 6 |498]| 4 @ : Standard Stock
B Recommended Milling Conditions
Shouldering
Material EeriiofCrt (OIED By 23 o4 26 28 210 212 216
(apxae)(mm) (mm)
Spindle Revolution | 4 50y | 8000 | 5300 | 4,000 | 3200 | 2700 | 2100
g Carbon steel 15D D (min™)
S45C .5Dcx0.1D¢c
(RG] [ 680 | 690 | 770 | 770 | 770 | 770 | 770
(mm/min)
ae N N
] Spindle Revolution | g g0 | 6600 | 4400 | 3,300 | 2,600 | 2,200 | 2,000
Shouldering Alloy steel (min™)
1.5Dcx0.1Dc
SCM, SNCM Feed Rate
; 500 550 620 630 630 630 610
(mm/min)
Spindle Revolution | ¢ 455 | 4800 | 3,200 | 2400 | 1,900 | 1,600 | 1,200
Pre-hardened steel 1.5D6x0.1Dc (min™)
NAK, 30~45HRC ’ ' Feed Rate
omyminy 180 180 180 190 190 190 190
Spindle Revolution | g 454 | §000 | 4,000 | 3,000 | 2300 | 2,000 | 1,500
Stainless steel (min”)
1.5Dcx0.1Dc
Sus3o4 Feed Rate
; 190 200 200 200 210 210 210
(mm/min)
* Machining with coolant is recommended for stainless steel.
Slotting is not recommended.
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3UFSM Flutes: 3

semi Fin iShing Recommended Material Y% 1st Recommendation

* * * *
(PP HIOVIN ST KJN]
~30HRC | |30~40HRC| [ ~55HRC

Titanium Aluminum &
Alloy Castlron | | yoFerous aterial

MTh

T
oDs

Q

B Stock Items

(Unit : mm)
Description Stock Outside Dia. otugls;g; Eéa_ Length of cut Shank Dia. | Overall length Nufrm):; of

oDc 2 oDs L z

3UFSMO010-030-04 ® 1 005 3 4 50 3

3UFSM015-030-04 ° 15 o0 3 4 50 3

3UFSM020-030-04 ° 2 oo 3 4 50 3

3UFSM025-040-04 ° 25 o5 4 4 50 3

3UFSM030-080-06 ° 3 55 8 6 50 3

General 3UFSMO040-120-06 ° 4 o5 12 6 50 3
Purpose 20020

3UFSMO050-140-06 ° 5 9020 14 6 50 3

3UFSM060-160-06 ° 6 9020 16 6 50 3

3UFSM080-200-08 ° 8 90 20 8 63 3

3UFSM100-220-10 ° 10 o0 22 10 76 3

3UFSM120-250-12 ° 12 0022 25 12 76 3

3UFSM160-320-16 ° 16 002 32 16 89 3

3UFSM200-380-20 ° 20 5999 38 20 104 3

@ : Standard Stock

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

B Recommended Milling Conditions

Shouldering
. Depth of Cut Outside Dia.
Material (apxae)(mm) (mm) 22 23 o4 o5 26 28 210 o012 016 220
Carbon steel, Sp‘”d'(fn??.‘{?'“t“’” 16,000 | 10,600 | 8,000 | 6,400 | 5,300 | 4,000 | 3,200 | 2,700 | 2,000 | 1,600
& Cast iron 1.0Dcx0.1Dc Feod Rat
800N/m eed nate 330 | 330 | 390 | 420 | 430 | 450 | 480 | 480 | 510 | 530
(mm/min)
ae Spindle Revolution | 44 44| 7 400 | 5,600 | 4,500 | 3,700 | 2,800 | 2,200 | 1,900 | 1,400 | 1,100
Alloy steel, SCM 1.0Dex0.1Dc (min™)
Shoulderin ~30HRC] : |
uidering ( ) Rzl R 240 | 290 | 290 | 310 | 330 | 330 | 340 | 340 | 340 | 340
(mm/min)
Pre-hardened steel s"‘”"mﬁ.‘(;"“t“’” 8,000 | 5,300 | 4,000 | 3,200 | 2,700 | 2,000 | 1,600 | 1,300 | 1,000 | 800
Stainless steel 1.0Dcx0.1Dc Feed Rat
(30~40HRC) eed nale 140 | 140 | 140 | 170 | 180 | 180 | 190 | 190 | 190 | 190
(mm/min)
Titanium Alloy s"‘”"'ﬁﬂ?ﬁ;"uno” 4,000 | 2,700 | 2,000 | 1,600 | 1,300 | 1,000 | 800 | 700 | 500 | 400
& Heat-resistant Alloy | 1.0Dcx0.1Dc =i
(40~50HRC) eed nale 40 50 60 60 70 70 70 70 80 80
(mm/min)
) Sp‘”d'(in?ﬁ;"u“o” 32,000 |21,000| 16,000 | 12,800 | 10,600 | 8,000 | 6,400 | 5,300 | 4,000 | 3,200
Slotting Aluminum Alloy 1.0Dex0.1Dc Food
ceed nale 670 | 700 | 760 | 820 | 860 | 880 | 1,000 | 1,100 | 1,100 | 1,250
(mm/min)
* Machining with coolant is recommended for stainless steel.
Please refer to page 44 about slotting.
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2UEBS Flutes: 2

copyi ng Recommended Material % 1st Recommendation

(Ball-nose End Mill with 2 Flutes) Tn *'2 *II *II!

~750N/mm?| | ~30HRC | |30~40HRC| | Castlron

oDs

E —

B Stock Items

(Unit : mm)
*Rudius of | Outside X ) . Under Neck . Overall
st Stock | Ball Nose Dia. 0?3%'9& Eéa_ Length of cut | Neck Dia. Length Shank Dia. | | ength
R oDc 2 oD 22 oDs L
2UEBS010-030-04 ° RO.5 1 e 3 - - 4 50
2UEBS020-030-04 ° R1 2 oo 3 - - 4 50
2UEBS030-095-06 ° R1.5 3 Py 95 - - 6 58
2UEBS040-120-06 ° R2 4 o0 12 - - 6 76
2UEBS050-140-06 ° R2.5 5 R 14 - - 6 76 p—
2UEBS060-160-06 ° R3 6 :8'852 16 55 40 6 100 Plzesis
2UEBS080-200-08 ° R4 8 oo 20 75 40 8 100
2UEBS100-220-10 ° RS 10 oo 22 95 35 10 100
2UEBS120-250-12 ° R6 12 oo 25 15 50 12 125
2UEBS160-320-16 ° R8 16 o3 32 15.5 60 16 150
2UEBS200-380-20 ° R10 20 oo 38 19.5 60 20 150
Flutes Z=2 @ : Standard Stock
* Actual ball-nose radius will be half of actual measurement of outer diameter.
® Ball-nose end mill with two flutes.
B Recommended Milling Conditions
. Depth of Cut Outside Dia.
Material (apxae)(mm) (mm) o4 26 28 210 212 216 220
Spi”d'(‘%m'?ﬁY)o‘“tiO” 9,600 | 6,400 | 4,800 | 3,800 | 3,200 | 2,400 | 1,900
g <42HRC 0.3Dcx0.7Dc
j F(rener: /51?,:)6 380 | 420 | 380 | 380 | 340 | 300 | 310
‘ % Spi”d'fmﬁ*ﬁi’)o‘““o” 8,000 | 5300 | 4000 | 3200 | 2,700 | 2,000 | 1600
= Steel 42~48HRC 0.3Dcx0.7D
. * ¢ Feed Rate
Copying i) 300 | 330 | 300 | 200 | 270 | 240 | 240
Spi”d'fm'?ﬁY)o‘“tiO” 6,400 | 4,200 | 3200 | 2,500 | 2,100 | 1,600 | 1,300
48~52HRC 0.3Dcx0.7Dc
Tfnenﬁlgﬁ)e 190 210 190 190 170 150 150
spi”d'fm?ﬁ’)o‘““o” 12,700 | 8,500 | 6,400 | 5,100 | 4,200 | 3200 | 2,500
<180HB 0.3Dcx0.7Dc
Tﬁeﬁlgﬁfi’ 760 | 850 | 760 | 750 | 690 | 610 | 610
Cast Iron
Sp'”d'fmﬁ‘rfi’)o‘“t'on 11,100 | 7,400 | 5600 | 4,500 | 3,700 | 2,800 | 2,200
180HB 0.3Dcx0.7D
” o hecciiel 540 | 590 | 540 | 530 | 480 | 420 | 430
(mm/min)
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3UEBS Flutes: 3

copyi ng Recommended Material % 1st Recommendation

(Ball-nose End Mill with 3 Flutes) hj"ﬂ_} M

Aluminum &
Non Ferrous Material

oDs

B Stock Items

(Unit : mm)
*Radius of Ball . . .
. Outside Dia. i i Length of cut | Shank Dia. | Overall length
Description Stock Nose Outside Dia. 9 9
tolerance
R oDc 2 oDs L
3UEBS030-070-06 ° R1.5 3 0014 7 6 57
! -0.028
-0.020
SUEBS040-080-06 [ ) R2 4 0038 8 6 57
3UEBS050-100-06 ° R2.5 5 Py 10 6 57
-0.020
BUEBS060-100-06 [ ) R3 6 0038 10 6 57
-0.025
SUEBS080-160-08 [ ) R4 8 0047 16 8 63
General 3UEBS100-190-10 ° RS 10 0,025 19 10 72
Purpose -0.
3UEBS120-220-12 ° R6 12 0082 22 12 83
-0.059
Flutes Z=3 @ : Standard Stock
* Actual ball-nose radius will be half of actual measurement of outer diameter.
® Ball-nose end mill with three flues for machining of machining of difficult-to-cut materials.
g g
B Recommended Milling Conditions
Material DspthiofiCut Outsids|Dia. 23 o4 25 26 28 210 212
(apxae)(mm) (mm)
Spindle Revolution | 43 34 | 19000 | 8,000 | 6600 | 5000 | 4000 | 3300
Carbon steel 020 (min™)
% <20HRC 2Dex0.3De Feed Rate
(i) 600 | 870 | 840 | 850 | 1,400 | 1200 | 990
Spindle Revolution | 46 50 | 800 | 6400 | 5300 | 4,000 | 3200 | 2700
lae ] ovEtces 0.2Dcx0.3Dc i)
) <35HRC ) ) Feed Rate
Copying om/miny 410 | 500 | 610 | 640 | 940 | 830 | 730
Spindle Revolution | 7 455 | 5600 | 4,500 | 3700 | 2800 | 2,200 | 1,900
Pre-hardened steel 01D (min™)
30~45HRC 1Dex0.2De Feed Rate
(omyminy 220 | 250 | 257 | 280 | 250 | 240 | 230
Spindle Revolution | 5 054 | 4 400 | 3,500 | 2,900 | 2,200 | 1,800 | 1,500
Stainless steel 0.05D (min™)
SUS304 X cx0.1Dc Sl
eed nale 160 180 190 180 190 190 170
(mm/min)
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3RDSM, 4RDSM, 5RDSM Flutes : 3,4, 5

Roug h i ng Recommended Material Y 1st Recommendation
%*; %*; %*; *
\
(P ICPICP INVIN K
~750N/mm?| | ~30HRC | |30~ 40HRC CastlIron

i ”
(Cutting SIEL5)

B Stock Items

(Unit : mm)
s Outside Dia. | Qutside Dia. | Length of cut Shank Dia. | Overall length | Number of flutes
Description Stock 2DG el 3 oDs L Z
3RDSM040-110-06 ° 4 0% 11 6 55 3
3RDSMO050-130-06 ° 5 0% 13 6 57 3
3RDSM060-130-06 ° 6 oo 13 6 57 3
3RDSM080-160-08 ° 8 oo 16 8 63 3
4RDSM100-220-10 ° 10 oo 22 10 72 4
-0.050
4RDSM120-260-12 ° 12 00 26 12 83 4 General
4RDSM160-320-16 ° 16 oo 32 16 92 4 Purpose
-0.065
4RDSM200-380-20 ° 20 0% 38 20 104 4
5RDSM250-450-25 ° 25 oo 45 25 121 5

@ : Standard Stock

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

B Recommended Milling Conditions

Shouldering

Material DepihiofiCut Clitsids|Dia: 26 28 210 212 216 220 225

(apxae)(mm) (mm)
Sp'”d'fmﬁ*ﬁi’)o‘“t'on 11,100 | 8,400 | 6,700 | 5600 | 4,200 | 3,300 | 2,700

{ < 22HRC 1.5Dcx0.50c Food B
eed Hate 1,000 | 1,000 | 1,100 | 1,120 | 1,200 | 1,200 | 1,340

(mm/min)
a Sp'”d'(em?ﬁ}’)o‘“t'on 9,600 | 7,200 | 5,700 | 4,800 | 3,600 | 2,900 | 2,300

_ 22~32HRC 1.5D6x0.4Dc Food Bl
Shouldering T 720 720 860 860 860 920 | 1,080

(mm/min)

Spindle Revolution
(min™)
Feed Rate
(mm/min)
Sp'”d'fm'?lfl’)o‘““o” 4800 | 3,600 | 2900 | 2,400 | 1,800 | 1,400 | 1,100
s 40~45HRC 1Dcx0.4Dc oot Fals
(mm/min) 220 220 260 260 250 250 250
Spindle Revolution
(min’™")

Feed Rate
(mm/min)
Spindle Revolution
(min™")

Feed Rate
(mm/min)

6,400 | 4,800 | 3,800 | 3,200 | 2,400 | 1,900 | 1,500
Steel 32~40HRC 1.5Dcx0.4Dc

320 320 410 410 400 400 400

4,200 | 3,200 | 2,500 | 2,100 | 1,600 | 1,300 | 1,000

Slotting 45~50HRC 1Dcx0.3Dc

150 150 180 180 170 170 170

9,600 | 7,200 | 5,700 | 4,800 | 3,600 | 2,900 | 2,300
Cast Iron 1.5Dcx0.5Dc

850 850 1,030 | 1,080 | 1,030 | 1,100 | 1,380

Please refer to page 45 about slotting.
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3RDSL, 4RDSL, 5RDSL Flutes : 3,4, 5

Roug h i ng Recommended Material Y 1st Recommendation
%*; %*; %*; *
\
(P ICPICP VI K
~750N/mm?| | ~30HRC | |30~ 40HRC CastlIron

B Stock Items

(Unit : mm)
. Outside Dia. | Qutside Dia. | Length of cut Shank Dia. | Overall length | Number of flutes
Description Stock 2DG FSIaTanca 3 oDs L Z
-0.030
3RDSL060-240-06 [ ) 6 0105 24 6 76 3
3RDSL080-280-08 ° 8 0o 28 8 76 3
4RDSL100-340-10 ° 10 oo 34 10 89 4
4RDSL120-450-12 ° 12 oo 45 12 100 4
4RDSL160-560-16 ° 16 0o 56 16 125 4
General -
Purpose 4RDSL200-600-20 ° 20 D00 60 20 125 4
-0.065
5RDSL250-800-25 [ ) 25 0195 80 25 150 5
@ : Standard Stock
B Recommended Milling Conditions
Shouldering
Material zz'f:e?{rf;; °“t(s;:’;)ma' 06 08 | o010 | o12 | o6 | 020 | 025
Spi”d'fm'?ﬁY)o‘“tiO” 7,800 | 5900 | 4700 | 3900 | 2900 | 2,300 | 1,900
x{ < 22HRC 2.5Dcx0.5Dc
Tfnerg/ri?rf)e 700 700 770 780 840 840 940
. Spi”d'fm?g)o‘““o” 6,700 | 5000 | 4000 | 3400 | 2,500 | 2,000 | 1,600
Shouldering 22~32HRC 2.5Dcx0.4Dc
T;er‘:/rifgi 500 | 500 | 600 | 600 | 600 | 640 | 720
Spi”d'fm'?ﬁY)o‘“tiO“ 4500 | 3400 | 2,700 | 2200 | 1,700 | 1,300 | 1,100
steel | 32-40HRC 2.5Dcx0.4Dc
Tfnenﬁlgﬁ)e 220 220 290 290 280 280 280
Spi”d'fm?ﬁ’)o‘““o” 3,400 | 2,500 | 2,000 | 1,700 | 1,300 | 1,000 | 800
40~45HRC 2.5Dcx0.4Dc
F(;erg /E?rf;’ 150 150 180 180 180 180 180
Spi”d'fm?r?‘()o‘““o” 2900 | 2,200 | 1,800 | 1,500 | 1,100 | 900 | 700
45~50HRC 2.5Dcx0.3Dc
T%erg/m:‘; 110 110 130 130 120 120 120
Spi”"'&?{f’.}g"‘““"” 6,700 | 5000 | 4,000 | 3,400 | 2,500 | 2,000 | 1,600
Cast Iron 2.5Dcx0.5Dc
Tfnerglﬁfg‘; 600 600 720 720 720 770 970
Slotting is not recommended.
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4HFSS, SHFSS, 6HFSS, 7THFSS ruts:4,5,6,7

Finishing of Hardened Materials | Recommended Material 1t Recommendation
(PUPNPIH]H
~750N/mm?| | ~30HRC | |30~40HRC| | ~55HRC ~ 68HRC
@f\\ (Land 45°

N

&

. .a .: .| i — app"ed

Super micro grain carbide

B Stock Items

(Unit : mm) (Unit : mm)
Outside| Qutside | Length | Neck | Under | Shank | Overall | Number Outside| Qutside | Length | Neck | Under | Shank | Overall | Number
L ) : f Neck N o ) . ' Neck €
Description Stock| Dia. | Da. | ofcut | Dia. | |engtn | Dia. | length | of flutes Description Stock| Dia. | Dia | ofcut | Dia. | |engh | Dia. | length | of flutes
oDc |tlerance| ¢ | oD1 | 82 | @Ds | L z oDc |tolerance| ¢ | D1 | g2 | @Ds | L z
0 -0.005
4HFSS010-040-06 [T} | @ | 1 | oic| 4 | 105 48 | 6 | 60 | 4 6HFSS080-180-08 [FK) | @ | 8 | 00| 18 | - | - | 8 | 70 | 6
0 -0.005
4HFss020-060-06 [TH) | @ | 2 | | 6 |20 72 | 6 | 60 | 4 6HFss100-220-10 ()| @ | 10 |[oo0| 22 | - | - | 10 | &0 | 6
0 -0.010
aHFss030-080-06 [T | @ | 3 | oic| 8 | 315 96 | 6 | 60 | 4 6HFss120260-12 )| @ | 12 |\ oo0| 26 | - | - | 12 | %0 | 6
0 0
4HFsS040-100-06 [FH) | @ | 4 | o.c| 10 | 42 [120| 6 | 60 | 4 7HFSS060-140-06 [[°K) | @ | 6 | o00| 14 | - | - | 68 | 60 | 7
0 -0.005
4HFSS050-120-06 [TH) | @ | 5 | (o | 12 | 52 | 144 | 6 | 60 | 4 7HFsS080-180-08 [T @ | & | 07| 18 | - | - g8 |70 | 7
0 -0.005
5HFSS040-10006 [FH) | @ | 4 | o..| 10 | 42 [120| 6 | 60 | 5 THFSS100-220-10 () | @ | 10 |00 22 | - | - | 10 | 8O | 7
0 -0.010
6HFss060-140-06 () | @ | 6 | 00| 14 | - | - | 6 | 60 | 6 THFSS120-260-12 )| @ | 12 |0 26 | - | - | 12 | %0 | 7

Hardened

@ : Standard Stock WY EVE L
® New PVD coating “MEGACOAT Hard” for hardened materials. Achieves high rigidity by ensuring a large core diameter,
longer tool life and stable machining. Also increases cutting edge strength and chip evacuation with a negative rake angle.

B Recommended Milling Conditions

Shouldering
Material gi'f:e‘)’(f"?n:’)t °“t(s:ne,|)D'a' o1 02 04 06 08 | o2 | ol6
1.5Dcx0.05D Spindle Revolution | 4 700 | 20,000 | 11,100 | 7,400 | 5,600 | 3,700 | 2,800
{ Steel (< 40HRC), (D<23) (min”)
© Pre-hardened steel 1.5Dcx0.1Dc
(23<D) IR S 910 | 1,750 | 2,000 | 2900 | 2,930 | 2930 | 2,720
(mm/min)
ae . .
Steel. Hardened Steel 1.5D0x0.05D Sp'”d'fmﬁ‘r?‘()o‘““o” 20,700 | 20,000 | 9,900 | 6,600 | 5000 | 3,300 | 2,500
Shouldering (’40-45HRC) (D<@3)
Pre-hardened steel oD e IRt (R 910 | 1750 | 1,800 | 2,630 | 2,650 | 2,650 | 2,400
(23<D) (mm/min) ' i ' ' ' g

Spindle Revolution | 4 700 | 15000 | 8000 | 5300 | 4000 | 2,700 | 2,000

Hardened Steel (min™")
45-55HRC 1.5Dcx0.05D
- Feed Rate
. 910 1,400 1,400 2,100 2,100 2,100 1,900
(mm/min)

Spindle Revolution | 5 761 | 12,000 | 6,000 | 4,000 | 3,000 | 2,000 | 1,500

Hardened Steel (min™)
55~60HRC 1.5Dcx0.02Dc
) Feed Rate 640 | 730 | 740 | 1,100 | 1,00 | 1,100 | 1,050
(mm/min) , ) ) B

Spindle Revolution | 4 700 | 11,100 | 5600 | 3,700 | 2,800 | 1,900 | 1,400

(min™)
Hardened sreel 1.5D0x0.02D¢
- Feed Rate
R 550 600 600 880 880 880 910
(mm/min)

Spindle Revolution | 45 50 | 8000 | 4,000 | 2700 | 2,000 | 1,330 | 1,000

Hardened Steel (min™)
65~70HRC 1.5Dcx0.02Dc
- Feed Rate
: 370 370 370 560 560 550 550
(mm/min)

Slotting is not recommended.
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4AHFSM, S5HFSM, 6HFSM, 7HFSM rus:4,5,6,7

Finishing of Hardened Materials | Recommended Material * 15t Recommendation

%*; %*; %*; %* %*
(PHPHPHHIH

~750N/mm?| | ~30HRC | |30~40HRC| [ ~55HRC ~ 68HRC

. .a .E .li —— app"ed
Super micro grain carbide

B Stock Items

(Unit : mm) (Unit : mm)
Qutside | Qutside | Length | Neck l:";‘éi' Shank | Overall | Number Outside | Qutside | Length | Neck l#;i?(’ Shank | Overall | Number
Description Stock | Dia. Dia. | ofcut | Dia. Length Dia. | length | of flutes Description Stock | Dia. Dia. | ofcut | Dia. Length Dia. | length | of flutes
eDc BB 2 oD1 22 oDs L z oDc (B D L oD1 L2 oDs L z
4HFSM010-050-06 (0] | @ | 1 _0815 5 [105] 6 | 6 | 60 | 4 6HFSM120-330-12 (%) | @ | 12 :8'8;8 33| - | - | 12] 9| 6
4HFSMo20-000-06 [FF) | @ | 2 _0815 9 |210|108| 6 | 60 | 4 6HFSM140370-16 [[FF) | @ | 14 :8‘8;8 37 | 142 | 444 | 16 | 105 | &
4HFSM030-120-06 [FF) | @ | 3 _0815 12 | 315|144 6 | 60 | 4 6HFSM150-420-16 (1) | @ | 15 :8‘8;8 42 | 152|504 | 16 | 105 | 6
aHFSMo40-140-06 (P8} | @ | 4 _0815 14 | 42 |68 | 6 | 60 | 4 6HFSM160-420-16 [[°8) | @ | 16 88;8 2 | - | - | 16 |105]| 6
4HFSMos0-170-06 [FF) | @ | 5 _0815 17 | 52 |204| 6 | 60 | 4 7HFswoeo-17006 (K] | @ | 6 | gzo 7| - | -] 6 | e | 7
srsvoo-14006 [T | @ | 4 | (O | 14 | 42 [168| 6 | 60 | 5 7Hrsmoso-23008 () (@ | 8 |99°| 23 | - | - | 8 | 70 | 7
sHFsMoso-7006 (K} | @ | 6 | O | 17 | - | - | 6 |60 | 6 7HFsMi00280-10 ([T | @ | 10 | 00| 28 | - | - | 10 | 80 | 7
Hardened 0008 0010
(VESUE | orFsMoso2s008 (8D | @ [ 8 (02| 28 | - | - | 8 | 70| 6 7Hrsmizoa30-12 [T (@ | 12 | D00 a3 | - | - | 12 | 90 | 7
sHrsmioo2s00 [TK) | @ | 10 [ D000 28 | - | - | 10 | 80 | 6 7HrsMieo42016 [T5) | @ | 16 | D000| 42 | - | - | 16 |05 | 7
@ : Standard Stock
B Recommended Milling Conditions
Shouldering
Material PeriiofCht (OIELD By o1 22 o4 26 28 212 216
(apxae)(mm) (mm)
1.5Dcx0.05D Spindle Revolution
i 20,700 | 20,000 | 11,100 | 7,400 | 5600 | 3,700 | 2,800
{ Steel (< 40HRC), (D<e3) (min”)
°© Pre-hardened steel 1.5Dcx0.1Dc Feed Rate
(23<D) o) 910 | 1,750 | 2,000 | 2900 | 2930 | 2,930 | 2,720
ae Steel, Hardened Steel 1-5?53:;’53’5[’ Sp'”d'(em?ﬁ)’)o‘“t'o” 20,700 | 20,000 | 9,900 | 6,600 | 5000 | 3,300 | 2,500
] (40~45HRC),
Shouldering Pre-hardened steel 1.5Dex0.1Dc RGeS 910 | 1,750 | 1,800 | 2,630 | 2,650 | 2,650 | 2,400
(23<D) (mm/min) ) ) ) ) ) ,
Spindle Revolution | 5 701 | 16000 | 8,000 | 5300 | 4000 | 2700 | 2,000
Hardened Steel 15D D (min”)
45~55HRC SDex0.05 Feed Rate
. 910 | 1,400 | 1,400 | 2,100 | 2,100 | 2,100 | 1,900
(mm/min)
Spindle Revolution | 5 701 | 12,000 | 6,000 | 4,000 | 3,000 | 2,000 | 1,500
Hardened Steel 15D D (min”)
55~60HRC SDex0.02De Feed Rate
i 640 | 730 | 740 | 1,00 | 1,100 | 1,100 | 1,050
Spindle Revolution | 5 76 | 11,100 | 5,600 | 3700 | 2,800 | 1,900 | 1,400
Hardened Steel 15D D (min”)
60~65HRC SDex0.020e Feed Rate
(i 550 | 600 | 600 | 880 | 880 | 880 | 910
Spindle Revolution | 45 g0 | 8000 | 4,000 | 2700 | 2,000 | 1,330 | 1,000
Hardened Steel (min”)
65~70HRC 1.5D0x0.02D0 Feed Rate
ikt 370 | 370 | 370 | 560 | 560 | 550 | 550
Slotting is not recommended.
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4PGRM Flutes: 4

Deep SIOtting and FiniShing Of Recommended Material Y% 1st Recommendation
Hardened Material (Radius) PI'H ﬁ @

B Stock Items

(Unit : mm) (Unit : mm)

Outside | Outside |Length | Neck We%?(r Shank | Overall | Spec of Outside| Outside | Length | Neck UNrger Shank | Overall | Spec of

Description Stock| Dia. | Dia. | ofcut | Dia. ||ength | Dia. |length |Comers Description Stock| Dia. | Dia. | ofcut| Dia. ||ength| Dia. |length |Corners

oDc |tolerance g oDt | €2 | oDs | L r oDc |tolerance 5[ oDt | €2 | oDs | L r
4PGRM030-045-06-R025 | @ | 3 | D031 45 | 27 | 9 | 6 | 57 |R025| | 4PGRM0S0-12008Re00 | @ | 8 |D0%5) 12 | 74 | 24 | 8 | 100 | R20
4PGRM030-045-06-R050 | @ | 3 | 901 45 | 27 | o | 6 | 57 |ROs 4PGRM100-150-10-R050 | @ | 10 | 99251 45 | 92 | 30 | 10 | 100 | ROS5
4PGRM040-060-06-R025 | @ | 4 | 99201 6 | 37 | 12 | 6 | 57 |R025| | 4PGRM100-150-10-R100 | @ | 10 | 25| 45 | 92 | 30 | 10 | 100 |R10
4PGRM040-060-06-R050 | @ | 4 | 90201 6 | 37 | 12 | 6 | 57 |RO5 4PGRM100-150-10-R150 | @ | 10 | 90251 45 | 92 | 30 | 10 | 100 |R15
4PGRM050-075-06-R025 | @ | 5 | 99201 75 | 46 | 15 | 6 | 76 |R025| | 4PGRM100-150-10-R200 | @ | 10 | 3025| 45 | 92 | 30 | 10 | 100 | R20
4PGRM050-075-06-R050 | @ | 5 | 99201 75 | 46 | 15 | 6 | 76 |RO5 4PGRM120-180-12-R050 | @ | 12 | 50321 48 | 11 | 36 | 12 | 125 | ROS5
4PGRM060-090-06-R025 | @ | 6 | 9020 9 | 55 | 18 | 6 | 76 |R025| | 4PGRM120-180-12-R100 | @ | 12 | 9032) 48 | 11 | 36 | 12 | 125 |R10
4PGRM060-090-06-R050 | @ | 6 | 9001 9 | 55 | 18 | 6 | 76 |ROS5 4PGRM120-180-12-R150 | @ | 12 | 50321 48 | 11 | 36 | 12 | 125 |R15
4PGRM060-090-06-R075 | @ | 6 | 90201 9 | 55 | 18 | 6 | 76 |RO75| | 4PGRM120-180-12-R200 | @ | 12 | 9032) 48 | 11 | 36 | 12 | 125 | R20
4PGRMOG0-090-06-R100 | @ | 6 | D020| 9 | 55 | 18 | 6 | 76 |R10 4PGRM160-240-16-R050 | @ | 16 | 00321 24 | 15 | 48 | 16 | 125 | ROS5
2. ) Hardened
4PGRM080-120-08-R050 | @ | 8 | D025| 12 | 74 | 24 | & | 100 |ROS5 4PGRM160-240-16-R150 | @ | 16 | 0032 | 24 | 15 | 48 | 16 | 125 |R15 Ay
4PGRM080-120-08-R100 | @ | 8 |Q00%| 1o | 74 | 24 | & | 100 |R10 4PGRM200-300-20-R050 | @ | 20 |0%401 30 | 19 | 60 | 20 | 150 | ROS
-0.047 -0.073

4PGRM080-120-08-R150 | @ | 8 | 9025) 2 | 74 | 24 | 8 | 100 |R15 4PGRM200-300-20-R200 | @ | 20 | 90401 30 | 19 | 60 | 20 | 150 | R20

Flutes Z=4 @ : Standard Stock

© 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.

B Recommended Milling Conditions

Shouldering
Depth of Cut n q
Material (apxae)(mm) °“t(sr::’;)o'a' 03 06 08 | o010 | o2 | o6 | 020
Roughing Finishing
o b , , , , , , ,
. Sp'”d'fm'frfv)o‘““on 21,200 | 10,600 | 8,000 | 6,400 | 5300 | 4,000 | 3,200
<30HRC| 1Dcx0.2Dc | 1.5D0x0.1Dc Food Fato
mimin) 2400 | 2,400 | 2,400 | 2,400 | 2400 | 2,400 | 2,400
ae i il
- Sp'”d'fm?ﬁ’)o‘“t'o” 19,100 | 9,600 | 7,200 | 5700 | 4,800 | 3,600 | 2900
Shouldering 1Dex0.2Dc | 1.5Dex0.1Dc
ROHEC Rzl R 1,900 | 1,900 | 1,900 | 1,950 | 1,950 | 2,010 | 1950
(mm/min)

Spindle Revolution
40~ (min™)

45HRC 1Dcx0.2Dc 1.5Dcx0.1Dc Feod Rato
(mm/min)

Steel Spindle Revolution

% . i’y 12,700 | 6,400 | 4,800 | 3,800 | 3,200 | 2,400 | 1,900
g it 1Dcx0.2Dc | 1.5Dcx0.1Dc
% SOHRC IRzt (R 820 | 820 | 860 | 80 | 890 | 860 | 840

17,000 | 8,500 | 6,400 | 5,100 | 4,200 | 3,200 | 2,500

1,400 1,400 1,400 1,430 1,400 1,400 1,330

(mm/min)
Spindle Re\‘/o\ution
Slotting 5553% 1Dcx0.2Dc | 1.5Dcx0.1Dc Fe(g(‘j'”R;te

(mm/min)
Spindle Revolution

(min’™)

Feed Rate

(mm/min)

8,600 | 4,200 | 3,200 | 2,500 | 2,100 | 1,600 | 1,300

3,500 350 380 410 380 380 380

7,400 | 3,700 | 2,800 | 2,200 1,900 1,400 1,100
>55HRC| 1Dcx0.2Dc 1.56Dcx0.1Dc

250 250 250 270 270 280 270

Please refer to page 46 about slotting.
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4PGSS, 5PGSS Flutes : 4,5

Deep Slotting and Semi-Finishing | Recommended Material * 15t Recommendation

of Hardened Materials P | m mm ﬁm

MTh

B Stock Items

(Unit : mm)

B Stock Outs’zi‘céi Dia. ot”cfﬁ,ff'a?, Eéa' Lengtl; of cut Sha:lI;sDia. Overalll-length NumberZ of flutes
4PGSS030-045-06 ° 3 o 45 6 57 4
4PGSS040-060-06 ° 4 Ry 6 6 57 4
4PGSS050-075-06 ° 5 e 75 6 76 4
4PGSS060-090-06 ° 6 Ry 9 6 76 4
4PGSS080-120-08 ° 8 oo 12 8 100 4
4PGSS100-150-10 ° 10 oo 15 10 100 4
4PGSS120-180-12 ° 12 Py 18 12 125 4
4PGSS160-240-16 ° 16 o3 24 16 125 4
Hardened 4PGSS200-300-20 ° 20 -0.040 30 20 150 4

Material :8:818

5PGSS250-380-25 ° 25 oo 38 25 150 5

@ : Standard Stock

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

B Recommended Milling Conditions

Shouldering
Depth of Cut . X
Material (apxae)(mm) °“t(sr::’;)°'a' 03 | o6 | 08 | o010 | 012 | o016 | 020 | 025
Roughing Finishing
. , .
{ . Sp'”d'fm??’)o‘“t'on 21,200{ 10,600 | 8,000 | 6,400 | 5,300 | 4,000 | 3,200 | 2,500
1Dex0.2Dc | 1.5D0x0.1Dc
SohEC Rzl R 2,400 | 2,400 | 2,400 | 2,400 | 2,400 | 2,400 | 2,400 | 2,500
ae (mm/min)
Shouldering a Sp'”d'fm?r?‘()o‘““o” 19,100 | 9,600 | 7,200 | 5,700 | 4,800 | 3,600 | 2,900 | 2,300
40HRC 1Dcx0.2Dc 1.5Dcx0.1Dc Feed Rate
; 1,900 | 1,900 | 1,900 | 1,900 | 1,900 | 2,000 | 2,000 | 2,100
(mm/min)
Spindle Revolution | 17 536 | 8500 | 6,400 | 5,100 | 4,200 | 3,200 | 2,500 | 2,000
40~ (min™)
45HRC 1Dcx0.2Dc 1.5Dcx0.1Dc Feed Rat
eed nate 1,400 | 1,400 | 1,400 | 1,400 | 1,400 | 1,400 | 1,400 | 1,700
(mm/min)
Sice! Spindle Revolut
5. pin fmir‘?iY)ou'O” 12,700 | 6,400 | 4,800 | 3,800 | 3,200 | 2,400 | 1,900 | 1,500
50HRC 1Dcx0.2Dc 1.5Dcx0.1Dc Feod Rate
. 850 | 850 | 860 | 860 | 870 | 870 | 870 | 1,000
(mm/min)
50 Sp'”d'(em'?ﬁY)o‘“t'O” 8,500 | 4,200 | 3,200 | 2,500 | 2,100 | 1,600 | 1,300 | 1,000
55H;{C 1Dcx0.2Dc | 1.5Dcx0.1Dc Faod Rals
i) 400 | 400 | 400 | 410 | 410 | 410 | 410 | 450
. Sp'"d'(emFi‘fY)o‘“"O” 7,400 | 3,700 | 2,800 | 2,200 | 1,900 | 1,400 | 1,100 | 900
1Dcx0.2Dc 1.5Dcx0.1Dc
55HRC Feed Rate
(i) 250 | 250 | 250 | 260 | 260 | 280 | 280 | 310
Slotting is not recommended.
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4PGSM, 5PGSM, 6PGSM

Flutes: 4,5,6

Semi-Finishing
of Hardened Materials

B Stock Items

Recommended Material

30~ 40HRC {‘VSSHRC ~ 68HRC Cast Iron

Y% 1st Recommendation

[he]

Shank Dia.

N

[
gy i
IR — BE

(Unit : mm)

s Outside Dia. | Qutside Dia. | Length of cut Shank Dia. | Overall length | Number of flutes
Description Stock 2DG el 3 oDs L Z
4PGSMO060-150-06 ° 6 Ry 15 6 76 4
4PGSM080-200-08 ° 8 oo 20 8 100 4
5PGSM100-250-10 ° 10 oo 25 10 100 5
6PGSM120-300-12 ° 12 oo 30 12 125 6
6PGSM160-400-16 ° 16 os 40 16 125 6

-0.040

6PGSM200-500-20 ° 20 oo 50 20 150 6
6PGSM250-630-25 ° 25 Py 63 25 150 6

@ : Standard Stock

® Four, five and six flutes types are available for semi finishing of hardened materials. Web thickness ratio is 60% between the
cutting edge and 1Dc and 80% for the rest. Good chip evacuation and high rigidity.

B Recommended Milling Conditions

Shouldering
Depth of Cut i .
Material (apxae)(mm) OUt?:;)D'a' 06 08 | o010 | o12 | o16 | 020 | 025
Roughing Finishing
o . .
{ Sp'”d'(emﬁ‘ﬁi’)o‘“t'on 10,700 | 8,000 | 6,400 | 5300 | 4,000 | 3,200 | 2500
<
sonRc | 100x02Dc | 2.5D0x0.1Dc .
a ; 2240 | 2,240 | 2,870 | 3500 | 3580 | 3,440 | 3,060
(mm/min)
Shouldering % Sp'”d'fm?r?}’)o‘“t'on 9,600 | 7,200 | 5700 | 4,800 | 3,600 | 2,900 | 2,300
40HRC 1Dcx0.2Dc 2.5Dcx0.1Dc =
: 1,710 | 1,720 | 2,440 | 2,870 | 3,010 | 2,920 | 2,610
(mm/min)
‘0 Sp'”d'fmﬁ‘r?‘()o‘““o” 8500 | 6,400 | 5100 | 4,200 | 3200 | 2,500 | 2,000
dshRe | 10200 | 20 be RG] [ 1360 | 1400 | 1,780 | 2,040 | 2,000 | 2,000 | 2,080
et (mm/min) ’ ’ ’ ’ ’ ’ ’
ee - -
i Sp'”d'fm'?ﬁY)o‘“t'O” 6,400 | 4,800 | 3,800 | 3,200 | 2,400 | 1,900 | 1,500
soHRG | 1Dex0.2Dc | 25Dex0.1Dc E—
; 760 | 860 | 1,050 | 1,340 | 1,290 | 1,260 | 1,260
(mm/min)
I Sp'”d'(em':i‘:’.}’)"‘““o” 4,200 | 3200 | 2500 | 2,100 | 1,600 | 1,300 | 1,000
ssHRC | 1D0x02Dc | 2.5D0x0.1Dc .
; 340 | 380 | 510 | 570 | 570 | 570 | 550
(mm/min)
Sp'”d'(em?rf}’)o‘““o” 3,700 | 2,800 | 2,200 | 1,900 | 1,400 | 1,100 | 900
>
55HRC 1Dcx0.2Dc 2.5Dcx0.1Dc =
; 220 | 220 | 330 | 390 | 420 | 400 | 380
(mm/min)
Slotting is not recommended.
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4PGSL, 5PGSL, 6PGSL Flutes : 4,5, 6

Semi-Finishi ng Recommended Material J 1st Recommendation

of Hardened Materials P | m H | @

6 o ~ 7‘
g TOSY ———— — 13

B Stock Items

(Unit : mm)
B il Stock Outs;i,gi Dia. otugggﬁl E(iea' Lengtt; of cut Sha:ID(sDia. Overalll-length NumberZ of flutes
4PGSL060-210-06 ° 6 Ry 21 6 76 4
4PGSL080-280-08 ° 8 oo 28 8 100 4
5PGSL100-350-10 ° 10 oo 35 10 100 5
6PGSL120-420-12 ° 12 oo 2 12 125 6
6PGSL160-560-16 ° 16 os 56 16 125 6
6PGSL200-700-20 ° 20 oo 70 20 150 6
6PGSL250-880-25 ° 25 Py 88 25 150 6

@ : Standard Stock
Hardened

Material

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

B Recommended Milling Conditions

Shouldering
Depth of Cut X .
Material (apxae)(mm) °“t(sr'::l)D'a' 06 08 | o010 | o2 | o16 | 020 | 025
Roughing Finishing
o . ,
{ Sp'”d'fmﬁ‘;‘,“’)o‘““o“ 10,700 | 8,000 | 6,400 | 5300 | 4,000 | 3,200 | 2,500
aofmc 1Dcx0.2Dc | 3.5Dcx0.1Dc
ae IRt (R 2230 | 2,230 | 2870 | 3,500 | 3,580 | 3.440 | 3,060
(mm/min) ’ ’ ’ ’ ’ ’ ’
Shouldering - .
Sp'”d'(emﬁ‘rii’)o‘“t'on 9,600 | 7,200 | 5700 | 4,800 | 3,600 | 2900 | 2,300
4&2;{0 1Dcx0.2Dc | 3.5Dcx0.1Dc
Feed Rate
; 1,810 | 1,820 | 2,440 | 2,870 | 3,010 | 2,920 | 2,610
(mm/min)
Sp'”d'fm'?lfl’)o‘““o” 8500 | 6,400 | 5100 | 4,200 | 3200 | 2,500 | 2,000
4543510 1Dcx0.2Dc | 3.5Dcx0.1Dc
RG] R 1360 | 1400 | 1780 | 2,040 | 2,080 | 2,080 | 2,080
(mm/min) ’ ’ ’ ’ ’ ’ ’
Steel - -
Sp'”d'(‘%m'?ﬁY)o‘“t'O” 6,400 | 4,800 | 3,800 | 3,200 | 2,400 | 1,900 | 1,500
5(?3;{0 1Dcx0.2Dc | 3.5Dcx0.1Dc
Feed Rate
; 760 | 860 | 1,050 | 1,340 | 1,290 | 1,280 | 1,280
(mm/min)
Sp'”d'fm?ﬁ’)o‘“t'o” 4,200 | 3,200 | 2500 | 2,100 | 1,600 | 1,300 | 1,000
saNmG | 1Dex0:2Dc | 3.5Dex0.10c
iReEel IRt 340 | 380 | 510 | 570 | 570 | 570 | 550
(mm/min)
Sp'”d'fm'?ﬁY)o‘“t'O“ 3,700 | 2:800 | 2,200 | 1,900 | 1,400 | 1,100 | 900
>
1Dex0.2Dc | 3.5D0x0.1Dc
55HRC
Rzl R 220 220 330 390 420 400 380
(mm/min)
Slotting is not recommended.
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4UGSM, 6UGSM Flutes : 4, 6

Semi-Finishi ng Recommended Material J 1st Recommendation

of Hardened Materials *'I.:] *'I.:]

T
oDs

B Stock Items

(Unit : mm)
B il Stock Outs;i,gi Dia. otugggﬁl E(iea' Lengtt; of cut Sha:ID(sDia. Overalll-length NumberZ of flutes
4UGSM030-080-06 ° 3 ool 8 6 50 4
4UGSM040-120-06 ° 4 Ry 12 6 57 4
4UGSM050-130-06 ° 5 oo 13 6 57 4
6UGSMO60-150-06 ° 6 Ry 15 6 60 6
6UGSM080-200-08 ° 8 Do 20 8 75 6
6UGSM100-250-10 ° 10 oo 25 10 80 6
6UGSM120-300-12 ° 12 oo 30 12 100 6
6UGSM160-400-16 ° 16 ool 40 16 110 6 ardencd

@ : Standard Stock  JALELELEL

® In order to achieve stable machining of hardened materials, negative type rake angle is adopted. Also, to attain high efficiency
we provide a six-flute type for diameters over 6mm.

B Recommended Milling Conditions

Shouldering
. Depth of Cut Outside Dia.
Material (apxae)(mm) (mm) o4 26 28 210 212 216
Sp'”d'fm'?ﬁY)o‘“t'o” 11900 | 8000 | 6000 | 480 | 4000 | 3,000
o
8 45-55HRC 1Dcx0.05Dc
Rzl R 810 1,200 1,200 1,000 980 900
(mm/min)
ae
] Spindle Revolution | g 505 | 5300 | 4000 | 3200 | 2700 | 2,000
Shouldering (min™")
55-60HRC 1Dex0.05Dc
feeciiiate 510 760 740 610 610 540
(mm/min)
Steel - -
Sp'”d'fmﬁ‘rfi)’)o‘““o” 5200 | 3500 | 2600 | 2100 | 1,700 | 1,300
60~65HRC 1Dex0.2Dc o
ee ate
(i) 290 480 450 390 370 330
Sp'”d'(em?g)o‘“t'on 2,800 1,900 1,400 1,100 900 700
65~70HRC 1Dcx0.2Dc
Rezel R 150 250 230 200 200 170
(mm/min)
Slotting is not recommended.
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Flutes : 6

6PDRS

Semi-Finishing of
Hardened Materials

Y% 1st Recommendation

%*
(H
~ 68HRC

Recommended Material

%*; %*; %*; %*
(P ﬂ} [P H !
~55HRC

~750N/mm?| | ~30HRC | |30~ 40HRC

& =

P L
2] L

B Stock Items

[he]

Shank Dia.

oDc

32

(Unit : mm)
; ; . .| Under Neck ; Overall Number of
Description Stock Outside Dia. | Qutside Dia. Length Length of cut| Shank Dia. length flutes
tolerance
oDc 22 L oDs L V4
-0.020
6PDRS060-045-06 [ J 6 0038 9 4.5 6 57 6
-0.025
6PDRS080-060-08 o 8 0047 12 6 8 63 6
6PDRS100-075-10 ° 10 oo 15 75 10 72 6
-0.032
6PDRS120-090-12 [} 12 0059 18 9 12 83 6
@ : Standard Stock
Hardened
Material
® Increased rigidity with large core diameter. 6 edge design enables high feed rate cutting.
Achieves large machining allowance and high efficiency machining with special
corner-R shape.
Ramping and arc machining are possible.
PDR type General Purpose Ball-Nosed
End Mill
B Recommended Milling Conditions
. Depth of Cut Outside Dia.
Material (apxae)(mm) (mm) @6 8 10 @12
Pre-hardened S 6400 4,800 3800 3,200
steel 52HRC
(MISI P20, C) 06 0.32mmx0.550c IRezel IRt 7,600 7,200 6,900 7,600
28 :0.42mmx0.55Dc (mmy/min)
10:0.53mmx0.55D - -
g Z o12:0.63mmu0.550c TR 8,500 6,400 5,100 4,200
ae SNCM439 | , (min™")
5HRC
) (AISI 4340, C) Feed Rate
Copying (mmfmin) 15,300 15,300 15,300 12,700
For ramping and arc machining, please refer to page 47.



4RFSM, 6RFSM s 4,6

Roughing of Hardened Materials | Recommended Material % 15t Recommendation

Heaxﬁ;';tam { Cast Iron

%*; %* %*;
(P {III H IV S |
30~40HRC| | ~55HRC | | ~ 68HRC Titanium

Shank Dia. é.”...,’-?g

Alloy

B Stock Items

(Unit : mm)
B Stock Outs;i,gi Dia. otugggﬁl E(iea' Lengtt; of cut Sha:II;sDia. Overalll-length NumberZ of flutes
4RFSM060-130-06 ° 6 000 13 6 57 4
4RFSMO080-160-08 ° 8 oo 16 8 63 4
4RFSM100-220-10 ° 10 oo 22 10 72 4
4RFSM120-260-12 ° 12 oo 26 12 83 4
4RFSM160-320-16 ° 16 oo 32 16 92 4
4RFSM200-380-20 ° 20 000 38 20 104 4
6RFSM160-320-16 ° 16 oo 32 16 92 6
6RFSM200-380-20 ° 20 Pyt 38 20 104 6
6RFSM250-450-25 ° 25 009 45 25 121 6 Hardened
Material

@ : Standard Stock

® Due to the strong cutting edge with large flat surface, it is suitable for hardened materials and titanium alloy.
Four flute type and six flute type are available.

B Recommended Milling Conditions

Shouldering
. Depth of Cut Outside Dia. 216 220
Material 26 28 210 | o012 225
! (apxae)(mm) (mm) 4 flute |6 flute |4 flute |6 flute
Sp'”d'(em?f}’)o‘““o” 8,000 | 6,000 | 4,800 | 4,000 | 3,000 | 3,000 | 2,400 | 2,400 | 1,900
e 35~45HRC 1.5Dcx0.4Dc
Feed Rate
; 630 | 630 | 630 | 640 | 640 | 900 | 640 | 930 | 800
(mm/min)
ae Sp'”d'(em?rf}’)o‘““o” 5,800 | 4,400 | 3,500 | 2,900 | 2,200 | 2,200 | 1,800 | 1,800 | 1,400
Shoulderi Steel | 45~55HRC 1.5Dcx0.33Dc Food Fal
ouldering eed Hate 350 | 350 | 350 | 350 | 350 | 530 | 350 | 530 | 460
(mm/min)

Spindle Revolution
(min™)
Feed Rate
(mm/min)
Spindle Revolution

(i) 3,700 | 2,800 | 2,200 | 1,900 | 1,400 | 1,400 | 1,100 | 1,100 | 900
g <40HRC 1.5Dcx0.33Dc
Feed Rate

4,800 | 3,600 | 2,900 | 2,400 | 1,800 | 1,800 | 1,400 | 1,400 | 1,100

55~60HRC 1.5Dcx0.25Dc
190 | 220 | 230 | 240 | 220 | 320 | 230 | 340 | 310

— . 390 | 390 | 390 | 390 | 390 | 590 | 390 | 540 | 450
Titanium (mm/min)
Alloy Spindle Revolution
. (min™)
Slotting > 40HRC 1.5Dcx0.25D¢
Feed Rate
(mm/min)
Spindle Revolution
(min™)
Feed Rate
(mm/min)

3,200 | 2,400 | 1,900 | 1,600 | 1,200 | 1,200 | 1,000 | 1,000 | 800

300 | 300 | 300 | 300 | 300 | 430 | 300 | 430 | 370

1,600 | 1,200 | 1,000 | 800 | 600 | 600 | 500 | 500 | 400
Inconel 1Dcx0.2Dc

100 | 100 | 100 | 100 | 100 | 140 | 100 | 140 | 130

Please refer to page 46 about slotting.
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3RFRS, 4RFRS

Flutes: 3,4

Rough Copying (Radius)

i ——eeee

30~ 40HRC

=

~55HRC

Recommended Material

* %
ﬁJUJB

Y% 1st Recommendation

Titanium

Cast Iron

v

«

>
N

(Radius

“R.)

[he]

Shank Dia.

to.oﬁf\’m 45°
3 | A
L

2

I
oDs

r 2.5’ \
B Stock ltems
(Unit : mm)
Outside Outsid Length of . Overall Spec of | Under Neck | Number of
Description Stock Dia. l|]3|$aI © cut Shank Dia. length Corners Length flutes
oDc tolerance ) oDs L r 22 z
3RFRS040-040-06-R075 ° 4 2050 4 6 75 R0.75 275 3
3RFRS050-050-06-R075 ° 5 oo 5 6 75 R0.75 17 3
4RFRS060-060-10-R075 ° 6 oo 6 10 100 R0.75 525 4
4RFRS080-080-10-R075 ° 8 o0 8 10 100 R0.75 315 4
4RFRS100-100-12-R075 ° 10 RPN 10 12 125 RO0.75 335 4
4RFRS120-120-16-R100 ° 12 200 12 16 125 R1.0 58.5 4

Hardened

Material

and titanium alloy.

@ : Standard Stock

© Available for roughing and semi-finishing, but especially suitable for rough copying of mold. Shank diameter is larger than the
cutting diameter and it is highly rigid. Due to the strong cutting edge with large flat surface, it is suitable for hardened materials

It can provide good surface roughness of 2.5 to 4.9 (umRa).

B Recommended Milling Conditions

Shouldering
. Depth of Cut Outside Dia.
Material (apxae)(mm) (mm) o4 25 26 28 210 212
Sp'”d'(em'?ﬁY)o‘“t'O” 14,300 | 11,500 | 9600 | 7200 | 5700 | 4,800
& <30HRC 0.8Dcx0.5Dc
Rzl R 860 860 1,150 1,150 1,150 1,150
(mm/min)
ae
] Spindle Revolution | g 509 | 7600 | 6400 | 4800 | 3800 | 3,200
Shouldering (min™")
30~40HRC 0.8Dcx0.4Dc
Feed Rate
i) 430 460 640 610 610 570
Sp'”d'fm'?ﬁY)o‘“t'O” 6,400 | 5100 | 4200 | 3200 | 2500 | 2,100
Steel | 40~50HRC 0.8Dcx0.4Dc
Rzl R 190 230 320 320 320 340
a (mm/min)
g
Sp'”d'(emFi‘f,Y)o‘“t'O” 4800 | 3800 | 3200 | 2400 1,900 1,600
50~60HRC 0.8Dcx0.25D¢
Slotting hescliars 100 100 130 140 150 160
(mm/min)
Sp'”d'fm?r‘]’ii’)o‘“t'on 3200 | 2500 | 2100 | 1600 | 1,300 | 1,100
60~70HRC 0.8Dcx0.2Dc oan
ee ate
(i) 60 60 70 70 80 %
Please refer to page 46 about slotting.
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4YECM, 4YERM, 4AYEKM Flutes : 4

semi-FiniShing Of Recommended Material % 1st Recommendation

.- e - * *, * s
Difficult-to-Cut Materials !3 n MMl S I S i K|

Titanium | [Heat-resistant
Alloy Alloy Castlron

N [ Radivs j 'Land J*'C 138°

(YERM)  (YEKM)  (YECM)

0

B Stock Items

A>B

4YECM varied interval flute

(Unit : mm) (Unit : mm)
Outside | Qutside | Length| Shank |Overall Number Outside | Qutside | Length | Shank |Overall Number
Description Stock| Dia. Dia. | ofcut | Dia. |length ggre:e‘:; of flutes Description Stock| Dia. Dia. | ofcut | Dia. |length ggf:e‘:; of flutes
oDc |tolerance| ¢ oDs L z oDc |tolerance| ¢ oDs L z
AYECMO40-120-06-C04 | @ | 4 | 3020|142 6 55 |co4| 4 4YERM100-220-10-R030 | @ | 10 | 3025| 22 | 10 | 72 |RO3| 4
4YECM050-130-06-C04 | @ | 5 | 3020 | 13 6 57 |co4| 4 aYERM120-260-12-R030 | @ | 12 | 0332 | 26 | 12 | &3 |RO3| 4
4YECMOG0-130-06-C4 | @ | 6 | J020| 13 6 57 |coa| 4 4YERM160-320-16-R030 | @ | 16 | 303 | 32 | 16 | 92 |RO3| 4
4YECMOB0-16008-Co4 | @ | 8 |05 16 | 8 | 63 |CO04| 4 4vERM200-380-20-R030 | @ | 20 | 3040| 38 | 20 | 104 |RO3| 4
4vECM090-190-10-C05 | @ | 9 [ 09%5] 19 | 10 | 72 |cos| 4 4YERM250-450-25-R030 | @ | 25 | 399| 45 | 25 | 121 | RO3 | 4
4vECM100-220-10-C05 | @ | 10 [ Q02| 22 | 10 | 72 |cos| 4 AYEKM040-120-06 ®| 4 | 50201 12 6 55 - 4
-0.032 0020
avECM120260-12:C05 | @ | 12 | Q02| 26 | 12 | 83 |cos| 4 4YEKMO50-130-06 ® 5 | 9900 43 | 6 | 57 | - 4
4vECM160-320-16-C05 | @ | 16 | J032] 32 | 16 | 92 |cos| 4 AYEKM060-130-06 ®| & |50 43 6 57 - 4
4vECM200-330-20-C05 | @ | 20 | O039| 38 | 20 | 104 |Co5| 4 4AYEKM080-160-08 o s |55 16 8 63 - 4
4VECM250-450-25-C05 | @ | 25 | O039| 45 | 25 | 121 |cos| 4 4YEKMO090-190-10 ®| o |59 49 | 10 | 72 | - 4
-0.020 0025
4YERMO4O-120-06R020 | @ | 4 | Q00| 12 | 6 | 55 | RO2| 4 4YEKM100-220-10 ® 10 |59 % |\ g0 | 72 | - 4
4YERMOS0-130-06-R020 | @ | 5 | 3020 | 13 6 57 |Ro2| 4 AYEKM120-260-12 o 12 |58 2 | 12 | 83 - 4
-0.020 -0.032
4YERMO0-130-06R020 | @ | 6 | 00| 13 | 6 | 57 |RO2| 4 4YEKM160-320-16 ® 16 |09 3 | 16 | 92 | - 4
-0.025 -0.040
4YERMOBO-160-08-R020 | @ | 8 | 0025 16 | 8 | 63 |RO2| 4 4YEKM200-380-20 ®| 20 |50 3 | 20 | 104 | - 4 Diffiult
4YERMO90-190-10-R020 | @ | 9 [ Q0%5] 19 | 10 | 72 |Ro2| 4 4YEKM?250-450-25 @ 25 |99900 45 | 25 | 21 | - 4 -to-Cut

\EVCE]

@ : Standard Stock

© Unequally partitioned flute design prevents vibration and reduces cutting force at slotting. This design allows for high speed and
high feed machining. Three types of edge shapes for different applications: Radius, Corner Land and Corner Chamfered type.

B Recommended Milling Conditions

Shouldering
. Depth of Cut Outside Dia.
Material (apxae)(mm) (mm) o4 o5 26 o8 210 o012 o016 220 225
) Spindle Revolution | g 5y | 600 | 5,500 | 4,100 | 3,300 | 2,700 | 2,100 | 1,600 | 1,300
Stainless steel (min™)
{ Susso4 [henosbe hoodiate 790 | 790 | 880 | 820 | 790 | 710 | 570 | 490 | 390
(mm/min)
w Sp'”d‘fm?r?“’)o'““o” 2,400 | 1,900 | 1,600 | 1,200 | 1,000 | 800 | 600 | 500 | 400
Heat-resistant Alloy 1Dcx0.2Dc Feed Ralo
Shouldering omiminy 100 | 100 | 110 | 130 | 120 | 120 | 120 | 110 | 80O
Sp'”d‘fmﬁ*r?.v)o'““"” 13,100| 10,500 8,800 | 6,600 | 5,300 | 4,400 | 3,300 | 2,600 | 2,100

Soft Steel 1Dcx0.5Dc Feod Rate

(mm/min)

Splnd‘fmﬁ*r?‘()o'u“"” 4,400 | 3,500 | 2,900 | 2,200 | 1,800 | 1,500 | 1,100 | 900 | 700

Titanium Alloy 1Dcx0.5Dc Feed Rat
o eea nate 210 | 210 | 230 | 260 | 220 | 220 | 200 | 210 | 200
© (mm/min)
Spindle Revolution

(min) 10,700 8,600 | 7,200 | 5,400 | 4,300 | 3,600 | 2,700 | 2,200 | 1,700
Gray Cast Iron 1Dcx0.5Dc

Feed Rate
Slotting (mm/min)

1,310 | 1,260 | 1,400 | 1,580 | 1,260 | 1,230 | 990 950 840

1,070 | 1,070 | 1,150 | 1,290 | 1,030 | 1,000 | 810 770 690

* Machining with coolant is recommended for stainless steel.

4YEKM is not recommended for slotting.
Please refer to page 45 for slotting with 4YECM/4YERM.
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4YFSM, 6YFSM Futs: 4,6

Semi-Finishing of Recommended Material % 1st Recommendation

R +an H *; %*; *; * * * *
Difficult-to-Cut Materials ‘PEPIP 8Vl s kS | {I}]

~750N/mm?| | ~30HRC | |30~ 40HRC Titanium | |Heatresistant| | ot jron

\
~~~~~~~~~~~~~~~ ]

B Stock Items

ﬁ.ﬂ 45°

Shank Dia.

oDc
oDs

(Unit : mm)

s Outside Dia. | Qutside Dia. | Length of cut Shank Dia. | Overall length | Number of flutes
Description Stock 2DG el 3 oDs L Z
4YFSM040-130-06 ° 4 Ry 13 6 50 4
4YFSM050-130-06 ° 5 Ry 13 6 50 4
6YFSMO60-130-06 ° 6 oo 13 6 50 6
6YFSMO80-190-08 ° 8 oo 19 8 63 6
6YFSM100-220-10 ° 10 Do 22 10 76 6
6YFSM120-260-12 ° 12 oo 26 12 76 6
6YFSM160-320-16 ° 16 oo 32 16 89 6

-0.040

6YFSM200-380-20 ° 20 s 38 20 104 6

@ : Standard Stock

© Multiple flutes type with excellent chip evacuation. (web thickness ratio: 60%) It has positive type rake angle and suitable for
Difficult semi finishing of difficult-to-cut materials such as stainless steel and inconel.
-to-Cut

Material

B Recommended Milling Conditions

Shouldering
. Depth of Cut Outside Dia.
Material (apxae)(mm) (mm) o4 o5 06 28 210 212 016 220
Spindle Revolution | 44 536 | 8,000 | 6,600 | 5,000 | 4,000 | 3,300 | 2,500 | 2,000
o Carbon steel 15D6x0.1D (min”)
© < 20HRC oPexALe Feed Rate
(i) 800 | 800 | 1,340 | 1,340 | 1,340 | 1,350 | 1,490 | 1,610
ae Spindle Revolution | ¢ 1y | § 400 | 5,300 | 4,000 | 3,200 | 2,700 | 2,000 | 1,600
Alloy steel 1 5Dex0.1D6 (min”)
Shoulderi : :
uidering SRS Rzl Rt 570 | 570 | 960 | 960 | 960 | 960 | 1,080 | 1,150
(mm/min)
Spindle Revolution | ¢ 5y | 4800 | 4,000 | 3,000 | 2,400 | 2,000 | 1,500 | 1,200
Pre-hardened steel (min™)
T 1.5Dcx0.1Dc Food
G2l RS 360 | 360 | 620 | 660 | 660 | 660 | 740 | 790
(mm/min)
) Spindle Revolution | 5 54, | 4 100 | 35500 | 2,600 | 2,100 | 1,700 | 1,300 | 1,000
Stainless steel (min™)
e 1.5Dcx0.1Dc ool
G2 RIS 270 | 280 | 520 | 540 | 550 | 550 | 620 | 650
(mm/min)
Sp'”d'(em':i‘:’}’)"‘““o” 3,600 | 2,900 | 2,400 | 1,800 | 1,400 | 1,200 | 900 | 700
Heat-resistant Alloy 1Dcx0.05Dc
Feed Rate
; 160 | 170 | 340 | 360 | 360 | 360 | 410 | 410
(mm/min)
Sp'”d'(emﬁ‘ﬁi’)o‘“t'on 3,600 | 2,900 | 2,400 | 1,800 | 1,400 | 1,200 | 900 | 700
Titanium Alloy 1Dcx0.05Dc Feod Rat
ceed nate 160 | 170 | 340 | 360 | 360 | 360 | 410 | 410
(mm/min)
* Machining with coolant is recommended for stainless steel.
Slotting is not recommended.
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5DERM, 5DEKM Flutes: 5

Semi-FiniShing of Difficult-to-Cut | Recommended Material % 1st Recommendation
Materials (High Feed Rate)

Heat-resistant
Alloy

Titanium
Alloy

(Radius | fLand 38’
[he]

: AN B
0 ISSE

B Stock Items

* *
P IEM

30~40HRC

%*
(P

~30HRC

%*;
(P

~750N/mm?

Cast Iron

(Unit : mm) (Unit : mm)

Outside | Qutside | Length| Shank |Overall Number Outside | Qutside | Length | Shank | Overall | Number

Description Stock| Dia. Dia. | ofcut | Dia. |length gzre:e‘:; of flutes Description Stock | Dia. Dia. | ofcut | Dia. | length |of flutes
oDc |tolerance| ¢ oDs L z oDc | tolerance L oDs L z
SDERMO40-120-06-R025 | @ | 4 | 0029| 12 | 6 | 55 | 025 | 5 5DEKM040-120-06 | @ | 4 | 09201 42 6 55 5

-0.020 -0.020

5DERMO50-130-06-R025 5 00201 13 | 6 | 57 |025| 5 5DEKM050-130-06 | @ | 5 | 0080 | 13 6 57 5
SDERM060-130-06-R040 | @ | 6 | 0020 | 13 6 57 | 04 | 5 5DEKMO060-130-06 | @ | 6 | 0920 | 13 6 57 5
SDERM0B0-160-08-R050 | @ | 8 | OQ925| 1p 8 63 | 05 | 5 5DEKMO080-160-08 | @ | 8 | 0925 45 8 63 5
SDERM090-190-10-R050 | @ | 9 | Q05| 19 | 10 | 72 | 05 | 5 5DEKM090-190-10 | @ | 9 | 09251 49 10 72 5
SDERM100-220-10-R050 | @ | 10 | 025 22 | 10 | 72 | 05 | 5 5DEKM100-220-10 | @ | 10 | 0925 oo 10 72 5
SDERM120-260-12-R075 | @ | 12 | 3032 26 | 12 | 83 | 075 | 5 5DEKM120-260-12 | @ | 12 | 99381 26 12 83 5
SDERM160-320-16-R075 | @ | 16 | 9932| 32 | 16 | o2 | 075 | 5 5DEKM160-320-16 | @ | 16 | 0932 3p 16 92 5
SDERM200-380-20-R075 | @ | 20 | OJ049| 38 | 20 | 104 | 075 | 5 5DEKM200-380-20 | @ | 20 | 0940 g 20 | 104 5
SDERM250-450-25-R075 | @ | 25 | 9049 | 45 | 25 | 121 | 075 | 5 5DEKM250-450-25 | @ | 25 | 0940 45 25 121 5

@ : Standard Stock
® 5 edge design enables high feed rate cutting. Unequally partitioned flute design prevents vibration. 5SDERM is suitable for 0.8Dc slotting.

B Recommended Milling Conditions Difficult
-to-Cut
Shouldering \ECIE
Material Depth of Cut OUt?:r:)D'a' 04 | o5 | o6 | 08 | 010 | 012 | o16 | 020 | 025
. Spindle Revolution
higl\geg:xt::; | e 15000500 A 16,000 | 12,700 [ 10,600 | 8,000 | 6,400 | 5,300 | 4,000 | 3,200 | 2,500
5{ > 0.3%C SDEKM: 1.5Dcx0.250¢ T;erg/gﬁ')s 2,400 | 2,500 | 2,700 | 2,400 | 2,200 | 1,900 | 1,600 | 1,600 | 1,400
Spindle Revolution
. ,;\Illlg);l/ts;zfls and SDERM. 1 506050 o e 14,300 | 11,500 | 9,600 | 7,200 | 5,700 | 4,800 | 3,600 | 2,900 | 2,300
Shouldon <330HB, <35HRG | DE(M 190002500 it 2,100 | 1,700 | 1,900 | 1,800 | 1,700 | 1,700 | 1,400 | 1,300 | 1,100
ouldering
Spindle Revolution
ﬁ:u'ﬁ’y’fiﬁf's ?::I SDERM. 1 5060500 ° e 13,000 | 10,000 | 8,500 | 6,400 | 5,100 | 4,200 | 3,200 | 2,500 | 2,000
340~450HB, 36-4HRC | DKM 1500x0.250¢ Tfnerglgﬁ})e 1,300 | 1,500 | 1,700 | 1,300 | 1,300 | 1,300 | 1,100 | 1,000 | 1,000
. Spindle Revolution
St;:lst:::g:eel SDERM 1 5D0x05Dc AN 9,200 | 7,300 | 6,100 | 4,600 | 3,700 | 3,100 | 2,300 | 1,800 | 1,500
SDEKM: 1506x0.250¢ Feed Rate
(302, 303, 304) e e 1,400 | 1,100 | 1,200 | 1,100 | 1,100 | 1,100 | 920 | 820 | 730
o . .
< Austenitic _ Spindle Reyolution | g 400 | 5100 | 4,200 | 3,200 | 2,500 | 2,100 | 1,600 | 1,300 | 1,000
S el SDERM: 1.506x0.50¢ (min")
5DEKM: 1.5Dcx0.25Dc Feed Rate
(316, 316L) s 640 | 760 | 640 | 640 | 640 | 640 | 560 | 510 | 410
Slotti Spindle Revolution
otting tray Cat o SDERM 1 500x050c A 14,000 | 11,000 | 9,000 | 6,800 | 5,400 | 4,500 | 3,400 | 2,700 | 2,200
Y 5DEKM: 1.5Dcx0.25Dc Feed Rate
s 2,000 | 2,200 | 2,300 | 2,000 | 2,200 | 1,800 | 1,700 | 1,600 | 1,400
Spindle Revolution
Nodtgaéliiztlron SDERM. 1 506x050c e Hen 10,000| 8,300 | 6,900 | 5,200 | 4,100 | 3,500 | 2,600 | 2,100 | 1,700
malleable cast iron | °PEKM:1:5Dcx0.250c T;erﬁ/fr‘]ﬁz')s 1,000 | 1,200 | 1,000 | 1,300 | 1,000 | 1,000 | 910 | 830 | 830
Spindle Revolution
eatrosetant Alloy | SOERM1800050c o e 3,200 | 2,500 | 2,100 | 1,600 | 1,300 | 1,100 | 800 | 640 | 510
SDEKM: 1.5Dex0.25Dc Tﬁqerg/mﬁ‘f 160 | 130 | 210 | 240 | 190 | 210 | 200 | 190 | 180
Spindle Revolution
o Aoy SDERM 1 500x050c o oy 4,800 | 3,800 | 3,200 | 2,400 | 1,900 | 1,600 | 1,200 | 960 | 760
SDEKM: 1.500x0.2500 Tfnerglgﬁ})e 480 | 380 | 480 | 480 | 380 | 400 | 360 | 380 | 340
Please refer to page 45 about slotting.
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4YE B M Flutes: 4

Semi-Finishi ng Recommended Material J 1st Recommendation

of Difficult-to-Cut Material 5 b ik
vi
(Ball-nose End Mill with 4 Flutes) !: E E m

4

Heat-resistant

B Stock Items

(Unit : mm)
*Rudius of | Outside . .| Length of : Under Neck .
st Stock | Ball Nose Dia. otl'lc}ISeIg:n Eéa_ S Neck Dia. Length Shank Dia. | Overall length
R oDc 2 oD1 22 oDs L
4YEBMO050-090-06 ° R2.5 5 oo 9 45 15 6 57
4YEBM060-100-06 ° R3 6 B 10 55 15 6 57
4YEBM080-120-08 ° R4 8 oo 12 74 20 8 63
4YEBM100-140-10 ° RS 10 oo 14 9.2 25 10 72
4YEBM120-160-12 ° R6 12 oo 16 11 30 12 83
4YEBM160-220-16 ° R8 16 oo 22 15 38 16 92
-0.040
4YEBM200-260-20 [ ) R10 20 0073 26 19 50 20 104
Flutes Z=4 @ : Standard Stock
* 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.
Difficult
-to-Cut
Material
B Recommended Milling Conditions
Shouldering
. Depth of Cut Outside Dia.
Material (apxae)(mm) (mm) 25 26 28 210 212 216 220
Spindle Revolution | 5 704 | 4800 | 3,600 | 2,900 | 2400 | 1,800 | 1,400
g Stainless steel 1DEx0.5D6 (min”)
SUS304 ) Feed Rate
(omyminy 620 | 630 | 630 | 640 | 560 | 450 | 390
Pa— . -
2 Sp'”d'fmﬁ‘ﬁY)o‘“t'O“ 1700 | 1400 | 1000 | 800 | 700 | 500 | 400
Shouldering Heat-resistant Alloy 1Dcx0.2Dc
F(renen‘j /sqf‘r:‘; 70 80 100 80 90 9 80
Spi”d'fm?ﬁ’)o‘““o” 9,400 | 7,900 | 5900 | 4,700 | 3,900 | 2,900 | 2,400
Soft Steel 1Dcx0.5Dc
Tﬁerg/r?]?rff 1,020 | 1,130 | 1,270 | 1,020 | 990 | 800 | 760
) Spi”d'fm?r?‘()o‘““o” 3200 | 2,700 | 2,000 | 1,600 | 1,300 | 1,000 | 800
Titanium Allo 1Dcx0.3Ds
Z . © Feed Rate
St (i) 180 190 | 220 170 170 160 160
otting
Spi”d'(em'?ﬁY)o‘“tiO” 7,800 | 6,500 | 4,900 | 3,900 | 3,200 | 2400 | 1,900
Gray Cast Iron 1Dcx0.4Dc
Tfnerglﬁfg‘; 840 930 | 1,050 | 840 820 660 630
* Machining with coolant is recommended for stainless steel.
Please refer to page 45 about slotting.
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3NESM Flutes: 3

FiniShing Of Aluminum Recommended Material % 1st Recommendation
%*;

Aluminum &
Non Ferrous Material,

S
S '

s

’.“_DC.‘

|

|

|

|

|

|

|

|

|

|

|

|

|
ﬁ‘ﬁ

oDs

[
PO S
L

B Stock Items

(Unit : mm)

B il Stock Outs;i,gi Dia. otugggﬁl E(iea' Lengtt; of cut Sha:ID(sDia. Overalll-length NumberZ of flutes
3NESMO030-120-06 ° 3 ool 12 6 50 3
3NESMO040-120-06 ° 4 Ry 12 6 50 3
3NESMO050-140-06 ° 5 oo 14 6 50 3
3NESM060-160-06 ° 6 oo 16 6 50 3
3NESM080-200-08 ° 8 o 20 8 63 3
3NESM100-220-10 ° 10 0560 22 10 76 3
3NESM120-250-12 ° 12 ooh 25 12 76 3
3NESM160-320-16 ° 16 o 32 16 89 3
3NESM200-380-20 ° 20 ooia 38 20 104 3

* Cutting edge of over 6mm gDc has margin. @ : Standard Stock

© A wiper 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.

B Recommended Milling Conditions

Shouldering Aluminum &
o Non Ferrous
Material '&;’f:e‘)’(fn?n:’)t °“t(sr'::‘)')'a' 03 06 08 | o010 | ol2 | o6 | 020 Material
s"'”d'(emFi‘ﬁY)o‘““o” 34,000 | 17,000 | 13,000 | 10,200 | 8500 | 6,400 | 5,100
o
® Aluminum Alloy 1.5Dcx0.5Dc
IRezel RS 2750 | 2,750 | 2,750 | 2,750 | 2,750 | 2,750 | 2,750
(mm/min)
ae
Shouldering Please refer to page 46 about slotting.
% %
Slotting
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2NFSM, SNFSM Flutes : 2,3
seml'F"'"Shlng Of Alumlnum Recommended Material % 1st Recommendation
%*;
Aluminum &
Non Ferrous Material
'\ . — 1Y
DN B
SR )
L
J Shank Dia.
p L il
— ‘;.
8 I3
o § ~ - - Q
B Stock ltems
(Unit : mm) (Unit : mm)
Outside | Outside | Length | Shank | Overall | Number Outside | Outside | Length | Shank | Overall | Number
Description Stock| Dia. Dia. of cut Dia. length | of flutes Description Stock| Dia. Dia. of cut Dia. length | of flutes
oDc | tolerance L oDs L V4 eDc | tolerance £ oDs L z
-0.014 0
2NFSM010-040-04 | @ 1 0008 4 4 38 2 2NFSM160-320-16 | @ 16 | 5oi 32 16 89 2
-0.014 0
2NFSM015-060-04 | @ | 1.5 | “J050 6 4 38 2 2NFSM200-380-20 | @ | 20 | .. | 38 20 104 2
-0.014 0.014
2NFSM020-080-04 | @ 2 0028 8 4 38 2 3NFSM030-120-06 | @ 3 o028 12 6 50 3
-0.014 -0.020
2NFSM025-080-04 | @ | 25 | J0s0 8 4 38 2 3NFSM040-120-06 | @ 4 05 12 6 50 3
-0.014 -0.020
2NFSM030-080-06 | @ 3 0028 8 6 50 2 3NFSM050-140-06 | @ 5 0038 14 6 50 3
-0.020 0
2NFSMO040-080-06 | @ 4 6 8 6 50 2 3NFSM060-160-06 | @ 6 008 16 6 50 3
-0.020 -0
2NFSM050-140-06 | @ 5 0058 14 6 50 2 3NFSM080-200-08 | @ 8 0000 | 20 8 63 3
0 -0
2NFSMO060-160-06 | @ 6 OO 16 6 50 2 3NFSM100-220-10 | @ 10 | go00 | 22 10 76 3
0 0
2NFSM080-200-08 | @ 8 o009 | 20 8 63 2 3NFSM120-250-12 | @ 12| ooi1 25 12 76 3
0 0
2NFSM100-220-10 | @ 10 | go0e | 22 10 76 2 3NFSM160-320-16 | @ % | me 32 16 89 3
2NFSM120-250-12 | @ 12 _0’811 25 12 76 2 3NFSM200-380-20 | @ | 20 _0’81 5| 38 20 104 3
* Cutting edge of over 6mm @Dc has margin. @ : Standard Stock
® Sharpness oriented for aluminum machining. Good chip evacuation from the A convex shape in the slot
45 degree helix angle. improves chip evacuation.
Aluminum &
HIH H'H NFSM type rake angle
LCLEE B Recommended Milling Conditions
Material
Shouldering
2 Flutes
Material EeriiofCht (QIED By 23 26 28 210 212 216 220
(apxae)(mm) (mm)
o . .
{ Sp'”d'fm?r‘fii’)o‘“t'on 26,500 | 13,300 | 10,000 | 8,000 | 6,600 | 5000 | 4,000
Aluminum Alloy 1Dcx0.5D¢c Feed Rat
e it 690 950 950 | 1,130 | 1,260 | 1,000 | 880
ae (mm/min)
Shouldering Sp'”d'fm?r‘f}’)o‘““o” 19,100 | 9,600 | 7,200 | 5700 | 4800 | 3,600 | 2,900
High-silicon Aluminum 1Dex0.5D¢c Feed Rat
e it 420 500 500 600 670 770 570
(mm/min)
3 Flutes
. Depth of Cut Outside Dia.
o Material (apxae)(mm) (mm) 23 26 28 210 212 216 220
Sp'nd'(em?rﬁY)o‘“t'O” 26,500 | 13,300 | 10,000 | 8,000 | 6,600 | 5,000 | 4,000
Aluminum Alloy 1Dcx0.5Dc Feed Rat
eed nate 1,040 | 1400 | 1400 | 1,700 | 1,890 | 1,490 | 1,310
Slotting (mm/min)
Sp'”d'(em?ﬁY)o‘“t'O” 19,100 | 9,600 | 7,200 | 5700 | 4,800 | 3,600 | 2,900
High-silicon Aluminum 1Dcx0.5Dc
Feed Rate
‘ 630 750 750 890 | 1,000 | 1,160 | 860
(mm/min)
Please refer to page 46 about slotting.
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3NFSL Flutes: 3

semi-FiniShing Of Aluminum Recommended Material % 1st Recommendation
%*;

Aluminum &
Non Ferrous Material,

NS E)

%_I

‘ [}

B Stock Items

22
|
|
|
|
|
|
|
|
|
I
oDs

(Unit : mm)
s Outside Dia. | Qutside Dia. | Length of cut Shank Dia. | Overall length | Number of flutes
Description Stock 2DG el 3 oDs L Z
-0.014
3NFSL030-190-06 [ ] 3 0028 19 6 63 3
-0.020
3NFSL040-190-06 [ ] 4 0038 19 6 63 3
-0.020
3NFSL050-200-06 [ ] 5 0038 20 6 63 3
0
3NFSL060-280-06 [ ] 6 -0.008 28 6 76 3
0
3NFSL080-300-08 [ ] 8 0.009 30 8 76 3
0
3NFSL100-340-10 [ ] 10 0,009 34 10 89 8
3NFSL120-450-12 [ ) 12 ) 81 1 45 12 100 3
3NFSL160-560-16 [ ] 16 0 811 56 16 125 3
3NFSL200-600-20 [ ] 20 0 81 3 60 20 125 3
@ : Standard Stock
B Recommended Milling Conditions Aluminum &
Non Ferrous
Shouldering Material
Material DD G I (G [T 06 08 | o010 | o12 | o16 | 020 | 025
(apxae)(mm) (mm)
Spi"d'fmﬁ{ﬁy)o‘“tion 18,500 | 9,300 | 7,000 | 5600 | 4,600 | 3500 | 2,800
%{ Aluminum Alloy 2.5Dcx0.5Dc e—r=
ee ate
(mmfmin) 730 980 980 | 1,200 | 1,320 | 1,040 | 920
ae
Spindle Revolution
Shouldering (min") 13,400 | 6,700 | 5,000 | 4,000 | 3,400 | 2,500 | 2,000
High-silicon Aluminum 1.5Dcx0.5Dc
Rzl R 440 530 530 620 700 810 600
(mm/min)
Slotting is not recommended.
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3AESM Flutes: 3

Roughing Of Aluminum Recommended Material % 1st Recommendation
%*;
Aluminum &
Non Ferrous Material
w ”
(Y shape
L
‘ 3
~ |
3] | gy —
M Stock Items
(Unit : mm)
: ; . . Length of : Overall Spec of Number of
Description Stock Outside Dia. Ot'.lotlsellqa?géal cut Shank Dia. length Corners flutes
oDc L oDs L C 4
-0.030
3AESM060-130-06 [ J 6 0105 13 6 57 0.6 3
3AESM080-160-08 ° 8 B 16 8 63 06 3
3AESM100-220-10 ° 10 o 22 10 72 06 3
3AESM120-260-12 ° 12 oo 26 12 83 1 3
3AESM160-320-16 ° 16 oo 32 16 92 1 3
-0.065
3AESM200-380-20 [ ] 20 0.195 38 20 104 1 3
3AESM250-450-25 ° 25 e 45 25 121 1 3

@ : Standard Stock

® Three flutes type for roughing of aluminum. With corner chamfering.

ey B Recommended Milling Conditions

Non Ferrous

Material Shouldering
. Depth of Cut Outside Dia.
Material (apxae)(mm) (mm) 26 28 210 212 216 220 225
Spi”d'(em?rf}’)o‘““o” 33,200 | 24,900 | 19,900 | 16,600 | 12,400 | 10,000 | 8,000
o
© Aluminum Alloy 1.5Dcx0.5Dc
e Rt 5370 | 5150 | 5080 | 4,980 | 4,890 | 4,840 | 4,780
(mm/min)
* Spindle Revoluti
pinale evolution
Shouldering (min) 10,600 | 8,000 | 6,400 | 5300 | 4,000 | 3,200 | 2,500
High-silicon Aluminum 1.56Dcx0.5Dc =
ee ate
(mmjmin) 1,430 | 1,390 | 1,360 | 1,320 | 1,300 | 1,290 | 1,280
Please refer to page 46 about slotting.

&

Slotting
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3AESL Flutes: 3

Roug h i ng Of AI um i num Recommended Material % 1st Recommendation
%*;

Aluminum &
Non Ferrous Material

Ll
S

30°
%) 3 Y2
(Cutting ST

]
i

e 3
[=]
5]

B Stock Items

(Unit : mm)
i Outside Dia. | Qutside Dia. | Length of cut Shank Dia. | Overall length | Number of flutes
Description Stock 2DG FIaranca 3 oDs L Z
3AESL060-240-06 ° 6 0% 24 6 76 3
3AESL080-280-08 ° 8 oo 28 8 76 3
3AESL100-340-10 ° 10 oo 34 10 89 3
3AESL120-450-12 ° 12 P 45 12 100 3
3AESL160-560-16 ° 16 0o 56 16 125 3
-0.065
3AESL200-600-20 [ ] 20 0195 60 20 125 3
3AESL250-800-25 ° 25 0% 80 25 150 3
@ : Standard Stock
B Recommended Milling Conditions Aluminum &
Non Ferrous
Shouldering Material
. Depth of Cut Outside Dia.
Material (apxae)(mm) (mm) 26 28 210 212 216 220 225
R Spi"d'(em?r?Y)o‘“tiO” 23,000 | 17,500 | 14,000 | 11,600 | 8,700 | 7,000 | 5,600
® Aluminum Alloy 2.5Dcx0.5Dc
reeel R 3760 | 3,600 | 3,560 | 3490 | 3420 | 3390 | 3,350
(mm/min)
- Spindle Revolution | 7 40 | 5600 | 4500 | 3700 | 2,800 | 2,200 | 1.800
Shouldering . " . (min™) , , ) ) ) ) )
High-silicon Aluminum 2.5Dcx0.5Dc e
ee ate
(i) 1,000 | 970 | 950 | 920 | 910 | 900 | 900
Slotting is not recommended.

43



B Recommended Milling Conditions - Slotting (1)

Material ‘Depth of Cut (ap)(mm)‘ Outside Dia. (mm) ‘ 0.5 ‘ o1 ‘ 22 ‘ o4 ‘ 06 28 212 216
2FESS 2FESM (P.12~P14)
Carbon steel 0.1Dc(De<a1) Spindle Revolution (min™") 19,000 | 15300 | 8000 4,000 2,700 2,000 1,300 1,000
S45C 0.3Dc(p1<Dc<@3) -
0.5Dc(Dc203) Feed Rate (mm/min) 130 135 140 225 250 250 245 245
Alloy steel 0.1D¢(De<ge1) Spindle Revolution (min™") 16,000 | 13,000 6,600 3,400 2,200 1,700 1,200 900
SCM. SNCM 0.3Dc(p1<Dc<@3) -
J 0.5Dc(Dc2g3) Feed Rate (mm/min) 105 115 130 170 190 185 185 185
Er ] e 0.1Dc(De<g1) Spindle Revolution (min™") 13,500 7,600 4,300 2,500 1,800 1,300 900 700
NAK, 30~45HRG 0.3Dc(p1<Dc<@3) -
d 0.5Dc(Dc>g3) Feed Rate (mm/min) 30 35 50 60 63 63 65 65
Stainless steel 0.1D¢(De<g1) Spindle Revolution (min™") 16,000 | 13,000 6,600 3,400 2,200 1,700 1,200 900
SUS304 0.3Dc(p1<Dc<@3) -
0.5Dc(Dc>@3) Feed Rate (mm/min) 35 60 60 65 70 70 70 70
Material | Depth of Cut (ap)(mm) | Outside Dia. (mm) | 02 [ 03 | 04 | o5 | 06 | o8 | 010 | 012 | 014 | 016 | 020 | 025
2FEKS 2FEKM (P17~P.18)
Carbon steel 0,500 Spindle Revolution (min~") 7,500 | 6,000 | 5,000 | 4,400 | 3,300 | 2,700 | 2,300 | 2,100 | 1,900
$45C Feed Rate (mm/min) 240 | 260 | 310 | 340 | 340 | 340 | 340 | 330 | 320
Alloy steel o Spindle Revolution (min™") 7,200 | 5,400 | 4,300 | 3,600 | 2,700 | 2,200 | 1,800 | 1,600 | 1,500
.5Dc
SCM, SNCM Feed Rate (mm/min) 270 | 270 | 270 | 270 | 270 | 270 | 270 | 270 | 270
Pre-hardened steel 0,500 Spindle Revolution (min™") "~ |5,300] 4,000 | 3,200 | 2,600 | 2,000 | 1,600 | 1,300 | 1,700 | 1,000| o
NAK, 30~45HRC Feed Rate (mm/min) 120 | 120 | 120 | 120 | 120 | 120 | 120 | 120 | 120
Stainless steel 0.5D0 Spindle Revolution (min~") 5,300 | 4,000 | 3,200 | 2,600 | 2,000 | 1,600 | 1,300 | 1,100 | 1,000
SUS304 Feed Rate (mm/min) 80 90 90 | 100 | 100 | 100 | 90 90 90
2FESW (P10~P11)
Carbon steel 0,906 Spindle Revolution (min™") 11,000 | 8,000 | 6,400 | 5,300 | 4,000 | 3,200 | 2,700 | 2,300
$45C Feed Rate (mm/min) 660 | 640 | 640 | 640 | 520 | 450 | 410 | 350
Alloy steel 0,906 Spindle Revolution (min™") 7,400 | 5,600 | 4,500 | 3,700 | 2,800 | 2,200 | 1,900 | 1,600
SCM, SNCM Feed Rate (mm/min) 420 | 430 | 430 | 430 | 350 | 300 | 270 | 230
Pre-hardened steel 0900 Spindle Revolution (min™") " [7.400] 5,600 4500(3700]2800]2200]1900][1,600| ~— | — |
NAK, 30~45HRC Feed Rate (mm/min) 420 | 430 | 430 | 430 | 350 | 300 | 270 | 230
Stainless steel 0,906 Spindle Revolution (min™") 6,400 | 4,800 | 3,800 | 3,200 | 2,400 | 1,900 | 1,600 | 1,400
SUS304 Feed Rate (mm/min) 320 | 320 | 320 | 320 | 260 | 230 | 210 | 180
3FESW (P.10~P11)
Carbon steel 0,906 Spindle Revolution (min™") 11,000 | 8,000 | 6,400 | 5,300 | 4,000 | 3,200 | 2,700 | 2,300
S45C Feed Rate (mm/min) 810 | 800 | 800 | 800 | 650 | 560 | 510 | 450
Alloy steel 0.200 Spindle Revolution (min™") 7,400 | 5,600 | 4,500 | 3,700 | 2,800 | 2,200 | 1,900 | 1,600
SCM, SNCM Feed Rate (mm/min) 530 | 530 | 530 | 530 | 430 | 370 | 340 | 290
Pre-hardened steel 0900 Spindle Revolution (min™) "~ |7400]5,600]4500|3700]2800]2200]1,900] 1600 | |
NAK, 30~45HRC Feed Rate (mm/min) 530 | 530 | 530 | 530 | 430 | 370 | 340 | 290
Stainless steel 0900 Spindle Revolution (min~") 6,400 | 4,800 | 3,800 | 3,200 | 2,400 | 1,900 | 1,600 | 1,400
SUS304 : Feed Rate (mm/min) 400 | 400 | 400 | 400 | 320 | 280 | 260 | 230
4FESW (P10~P11)
Carbon steel Spindle Revolution (min™") 11,000 | 8,000 | 6,400 | 5,300 | 4,000 | 3,200 | 2,700 | 2,300
$45C 0.20c Feed Rate (mm/min) 960 | 960 | 960 | 960 | 780 | 680 | 620 | 550
Alloy steel 0.206 Spindle Revolution (min™") 7,400 | 5,600 | 4,500 | 3,700 | 2,800 | 2,200 | 1,900 | 1,600
SCM, SNCM Feed Rate (mm/min) 640 | 640 | 640 | 640 | 520 | 450 | 410 | 350
Pre-hardened steel 0900 Spindle Revolution (min~") ~ [7.400] 5,600 | 4,500 ] 3,700 | 2,800 [ 2,200 [ 1,900 | 1,600 | - o
NAK, 30~45HRC Feed Rate (mm/min) 640 | 640 | 640 | 640 | 520 | 450 | 410 | 350
Stainless steel 0206 Spindle Revolution (min™") 6,400 | 4,800 | 3,800 | 3,200 | 2,400 | 1,900 | 1,600 | 1,400
SUS304 Feed Rate (mm/min) 480 | 480 | 480 | 480 | 390 | 340 | 310 | 280
Material Depth of Cut (ap)(mm) | OutsideDia.(mm) | 02 | 03 | 04 | 05 | 06 | o8 | 210 | 012 | 014 | 016 | 020 | 025
3UFSM (P20)
Spindle Revolution (min™') [ 19,000 12,700] 9,500 | 7,600 | 6,400 | 4,800 | 3,800 | 3,200 2,400 | 1,900
< 42HRC 0.25Dc
Feed Rate (mm/min) 570 | 495 | 513 | 456 | 480 | 461 | 456 | 432 360 | 285
e AT 0.9500 Spindle Revolution (min™") | 16,000 10,600 | 8,000 | 6,400 | 5,300 | 4,000 | 3,200 | 2,700 2,000 | 1,600
Feed Rate (mm/min) 384 331 346 307 318 307 307 292 240 240
g —— 0.0500 Spindle Revolution (min™") [ 12,700 8,500 | 6,400 | 5,100 | 4,300 | 3,200 | 2,500 | 2,100 1,600 | 1,300
Feed Rate (mm/min) 274 | 239 | 249 | 220 | 232 | 221 | 216 | 204 173 | 176
Jp— 0,500 Spindle Revolution (min™) 25,500 [ 17,000 13,000 10,200 | 8,500 | 6,400 | 5,100 | 4200 | 3,200 |2500|
. Feed Rate (mm/min) 765 | 663 | 702 | 612 | 638 | 614 | 612 | 567 480 | 375
I — 0,500 Spindle Revolution (min™") ~ [22,300 15,000 11,000 | 8,900 | 7,400 | 5,600 | 4,500 | 3,700 2,800 | 2,200
Feed Rate (mm/min) 669 | 585 | 594 | 534 | 555 | 538 | 540 | 500 420 | 330
Stainless steel 0.0500 Spindle Revolution (min~' 16,000 | 10,600 | 8,000 | 6,400 | 5,300 | 4,000 | 3,200 | 2,700 2,000 | 1,600
SUS304 Feed Rate (mm/min) 389 | 389 | 389 | 432 | 464 | 464 | 443 | 400 300 | 250
o Spindle Revolution (min™') | 16,000 10,600 | 8,000 | 6,400 | 5,300 | 4,000 | 3,200 | 2,700 2,000 | 1,600
Titanium Alloy 0.25Dc
Feed Rate (mm/min) 382 | 382 | 382 | 424 | 456 | 456 | 435 | 392 300 | 250
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B Recommended Milling Conditions - Slotting (2)

Material ‘ Depth of Cut (ap)(mm) ‘ Outside Dia. (mm) ‘ 22 ‘ 23 ‘ o4 ‘ o5 ‘ 26 ‘ 28 ‘ 210 ‘ o012 ‘ 216 ‘ 220 ‘ 225
3RDSM 4RDSM 5RDSM (P23)
< 99HRG 07500 Spindle Revolution (min™) 13,900] 11,100 9,300 | 6,900 | 5,600 | 4,600 | 3,500 | 2,800 | 2,200
Feed Rate (mm/min) 750 | 770 | 800 | 800 | 1,000 | 1,030 | 1,040 | 1,050 | 1,110
29-30HRGC 07500 Spindle Revolution (min™") 11,900| 9,500 | 7,900 | 5,900 | 4,800 | 4,000 | 3,000 | 2,400 | 1,900
Feed Rate (mm/min) 540 | 540 | 550 | 550 | 740 | 740 | 740 | 760 | 860
Steel 39-40HRC 0.600 Spindle Revolution (min™ 8,000 | 6,400 | 5,300 | 4,000 | 3,200 | 2,600 | 2,000 | 1,600 | 1,300
Feed Rate (mm/min) 240 | 250 | 260 | 260 | 340 | 340 | 330 | 330 | 330
P 0500 Spindle Revolution (min™) o "~ | 6,400 | 5,100 | 4,300 | 3,200 | 2,600 | 2,200 | 1,600 | 1,300 | 1,000
Feed Rate (mm/min) 150 | 170 | 180 | 180 | 240 | 230 | 230 | 220 | 220
Spindle Revolution (min™") 5,700 | 4,500 | 3,800 | 2,900 | 2,300 | 1,900 | 1,400 | 1,100 | 900
B 0.4De Feed Rate (mm/min) 140 | 140 | 140 | 140 | 170 | 160 | 160 | 150 | 150
Cast Iron . Spindle Revolution (min™") 11,900 9,500 | 7,900 | 5,900 | 4,800 | 4,000 | 3,000 | 2,400 | 1,900
Feed Rate (mm/min) 640 | 660 | 700 | 700 | 900 | 900 | 900 | 910 | 1,140
4YECM 4YERM (P.35)
Stainless steel . Spindle Revolution (min™) 7,200 | 5,700 | 4,800 | 3,600 | 2,900 | 2,400 | 1,800 | 1,400 | 1,100
SUS304 Feed Rate (mm/min) 700 | 700 | 760 | 720 | 690 | 620 | 500 | 430 | 340
_ Spindle Revolution (min™") 2,000 | 1,600 | 1,300 | 1,000 | 800 | 700 | 500 | 400 | 300
AR AR 0.3De Feed Rate (mm/min) 80 | 90 | 110 | 100 | 100 | 100 | 90 | 70
Soft Steel . Spindle Revolution (min™") N 11,900 9,600 | 8,000 | 6,000 | 4,800 | 4,000 | 3,000 | 2,400 | 1900
Feed Rate (mm/min) 1,150 | 1,150 | 1,300 | 1,400 | 1,100 | 1,100 | 900 | 900 | 800
R — 10e Spindle Revolution (min™) 4,000 | 3,200 | 2,700 | 2,000 | 1,600 | 1,300 | 1,000 | 800 | 600
Feed Rate (mm/min) 190 | 190 | 210 | 240 | 200 | 200 | 180 | 180 | 180
Gray Gast Iron . Spindle Revolution (min™") 9,600 | 7,600 | 6,400 | 4,800 | 3,800 | 3,200 | 2,400 | 1,900 | 1,500
Feed Rate (mm/min) 950 | 950 | 1,020 | 1,150 | 920 | 900 | 720 | 690 | 610
Material Depth of Cut (ap)(mm) ‘ Outside Dia.(mm) ‘ 22 ‘ 23 ‘ o4 ‘ o5 ‘ 06 ‘ 28 ‘ 210 ‘ 212 ‘ 214 ‘ 016 ‘ 220 ‘ 225
4YEBM (P.38)
Stainless steel . Spindle Revolution (min™") 5,100 | 4,200 | 3,200 | 2,500 | 2,100 1,600 | 1,300
SuUS304 Feed Rate (mm/min) 550 | 610 | 570 | 550 | 500 400 | 350
Heat-resistant Alloy 0.5D0 Spindle Revolution (mm 1,400 | 1,200 | 900 700 600 400 400
Feed Rate (mm/min) 60 70 80 80 80 80 70
Soft Steel 1Dc Spindle Revolution (min™") B B o 8,600 | 7,200 | 5,400 | 4,300 | 3,600 - 2,700 | 2,200 -
Feed Rate (mm/min) 930 |1,030|1,160| 930 | 900 730 | 700
. Spindle Revolution (min~") 2,900 | 2,400 | 1,800 | 1,400 | 1,200 900 700
UG 0.5De Feed Rate (mm/min) 160 | 170 | 190 | 170 | 170 160 | 160
S 1be Spindle Revolution (min™) 7,000 | 5,800 | 4,400 | 3,500 | 2,900 2,200 | 1,800
Feed Rate (mm/min) 760 | 840 | 950 | 760 | 740 600 | 570
Material | Depth of Cut (ap)mm) | Outside Dia. (nm) | o4 5 26 o8 210 212 216 220 225
5DERM, 5DEKM (P37)
Medium and high carbon steel 5DERM: 0.8Dc Spindle Revolution (min™") 16,000 | 12,700 | 10,600 8,000 6,400 5,300 4,000 3,200 2,500
>0.3%C SDEKM: 0.25Dc | Feed Rate (mmy/min) 2,400 | 2,500 | 2,700 | 2,400 | 2,200 | 1,900 | 1,600 | 1,600 | 1,400
Alloy steel and alloy tool steel 5DERM: 0.8Dc Spindle Revolution (min~ B) 14,300 | 11,500 9,600 7,200 5,700 4,800 3,600 2,900 2,300
<330HB, < 35HRC SDEKM: 0.25D¢ | Feed Rate (mm/min) 2,100 | 1,700 | 1,900 | 1,800 | 1,700 | 1,700 | 1,400 | 1,300 | 1,100
Alloy steel and alloy tool steel 5DERM: 0.8Dc Spindle Revolution (min~ B) 13,000 | 10,000 8,500 6,400 5,100 4,200 3,200 2,500 2,000
340~450HB, 36~48HRC SDEKM: 0.25Dc | Feed Rate (mmy/min) 1,300 | 1,500 | 1,700 | 1,300 | 1,300 | 1,300 | 1,100 | 1,000 | 1,000
Austenitic Stainless Steel 5DERM: 0.8Dc Spindle Revolution (min™") 9,200 | 7,300 | 6,100 | 4,600 | 3,700 | 3,100 | 2,300 | 1,800 | 1,500
(302, 303, 304) SDEKM: 0.25D¢ | Feed Rate (mm/min) 1,400 | 1,100 | 1,200 | 1,100 | 1,100 | 1,100 920 820 730
Austenitic Stainless Steel 5DERM: 0.8Dc Spindle Revolution (min™") 6,400 | 5100 | 4,200 | 3200 | 25500 | 2,100 | 1,600 | 1,300 | 1,000
(316, 316L) SDEKM: 0.25D¢ | Feed Rate (mm/min) 640 760 640 640 640 640 560 510 410
E—— 5DERM: 0.8Dc Spindle Revolution (min™) | 14,000 | 11,000 | 9,000 | 6,800 | 5400 | 4500 | 3,400 | 2,700 | 2,200
SDEKM: 0.25D¢ | Feed Rate (mm/min) 2,000 | 2200 | 2,300 | 2,000 | 2,200 | 1,800 | 1,700 | 1,600 | 1,400
Nodular Cast Iron 5DERM: 0.8Dc Spindle Revolution (min™) | 10,000 | 8300 | 6900 | 5200 | 4,100 | 3500 | 2,600 | 2,100 | 1,700
CGl and malleable castiron | SDEKM: 0.25Dc | Feed Rate (mm/min) 1,000 | 1,200 | 1,000 | 1,300 | 1,000 | 1,000 | 910 830 830
Y 5DERM: 0.8Dc Spindle Revolution (min™") 3200 | 25500 | 2,100 | 1,600 | 1,300 | 1,100 800 640 510
5DEKM: 0.25Dc | Feed Rate (mm/min) 160 130 210 240 190 210 200 190 180
T 5DERM: 0.8Dc Spindle Revolution (min™") 4,800 | 3,800 | 3200 | 2400 | 1,900 | 1,600 | 1,200 960 760
5DEKM: 0.25Dc | Feed Rate (mm/min) 480 380 480 480 380 400 360 380 340
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B Recommended Milling Conditions - Slotting (3)

Material ‘ Depth of Cut (ap)(mm) ‘ Outside Dia. (mm) ‘ 22 ‘ 23 ‘ o4 ‘ o5 ‘ 26 ‘ 28 ‘ 210 ‘ o012 ‘ 216 ‘ 220 ‘ 225
4PGRM (P27)
< 30HRC 0506 Spindle Revolution (min™") 8,500 | 6,400 | 5,100 | 4,200 | 3,200 | 2,500 | 2,100 | 1,600 | 1,300
Feed Rate (mm/min) 900 900 900 900 900 920 930 960 920
indle Revoluti 7 7 4 2 2 1 1,4 1.1
30~40HRC 0.50c Spindle Revolution (min™") ,600 | 5,700 ,500 | 3,800 ,900 ,300 ,900 ,400 ,(100
Feed Rate (mm/min) 770 770 770 770 770 780 780 800 780
Spindle Revolution (min™' 6,800 | 5,100 | 4,100 | 3,400 | 2,500 | 2,000 | 1,700 | 1,300 | 1,000
40~45HRC 0.5Dc
Steel Feed Rate (mm/min) 570 570 570 570 570 570 560 560 530
45-50HRC 050G Spindle Revolution (min™") 5,100 | 3,800 | 3,100 | 2,500 | 1,900 | 1,500 | 1,300 | 1,000 | 800
) Feed Rate (mm/min) 320 320 320 320 340 340 360 340 340
Spindle Revolution (min™") 3,400 | 2,500 | 2,000 | 1,700 | 1,300 | 1,000 | 800 600 500
50~55HRC 0.5D:
© Feed Rate (mm/min) 150 150 150 150 150 160 150 150 150
Spindle Revolution (min™") 3,000 | 2,200 | 1,800 | 1,500 | 1,100 | 900 700 600 400
> 55HRC 0.25Dc
Feed Rate (mm/min) 100 100 100 100 100 110 110 110 110
3RFRS 4RFRS (P:34)
- - 7
< 30HRC 0.8Dc Spindle Revolution (min™") 11,500 | 9,200 | 7,600 | 5,700 | 4,600 | 3,800
Feed Rate (mm/min) 690 690 920 920 920 920
Spindle Revolution (min™") 7,600 | 6,100 | 5,100 | 3,800 | 3,100 | 2,500
30~40HRC 0.8D:
© Feed Rate (mm/min) 340 370 490 490 490 460
Spindle Revolution (min™") 5,100 | 4,100 | 3,400 | 2,500 | 2,000 | 1,700
Steel 40~50HRC 0.5D — — — — —
e © Feed Rate (mm/min) 150 | 180 | 260 | 260 | 260 | 270
indl -
50~60HRC 0.3Dc Spindle Revolution (min~") 3,800 | 3,100 | 2,500 | 1,900 | 1,500 | 1,300
Feed Rate (mm/min) 80 80 100 120 120 130
Spindle Revolution (min~") 2,500 | 2,000 | 1,700 | 1,300 | 1,000 800
60~70HRC 0.25D
© Feed Rate (mm/min) 50 50 60 60 60 70
. . . 216 220
Material Depth of Cut (ap)(mm) Outside Dia. (mm) 06 o8 210 212 2fute | 6fute | afiute | 6flute 025
4RFSM G6RFSM (P.33)
Spindle Revolution (min™") 6,400 4,800 3,800 3,200 2,400 2,400 1,900 1,900 1,500
35~45HRC 0.5Dc
Feed Rate (mm/min) 480 480 490 500 500 720 500 750 640
Steel 45-55HRC 0506 Spindle Revolution (min™") 4,700 3,500 2,800 2,300 1,800 1,800 1,400 1,400 1,100
Feed Rate (mm/min) 280 280 280 280 280 420 280 420 370
Spindle Revolution (min™") 3,800 2,900 2,300 1,900 1,400 1,400 1,100 1,100 900
55~60HRC 0.3D:
© Feed Rate (mm/min) 150 170 180 180 180 260 180 280 250
Spindle Revolution (min™") 3,000 2,200 1,800 1,500 1,100 1,100 900 900 700
< 40HRC 0.5Dc
Titanium Feed Rate (mm/min) 310 310 310 310 310 470 310 430 360
Allo indl i 1 1
y > 40HRC 0.3Dc Spindle Revolution (min™") 2,500 ,900 1,500 ,300 1,000 1,000 800 800 600
Feed Rate (mm/min) 230 230 230 230 230 340 230 340 290
Inconel 0.250c Spindle Revolution (min™") 1,300 1,000 800 600 500 500 400 400 300
' Feed Rate (mm/min) 80 80 80 80 80 120 80 120 100
Material Depth of Cut (ap)(mm) ‘ Outside Dia. (mm) 23 06 28 210 212 016 220 225
3NESM (P.39)
Aluminum Allo 1De Spindle Revolution (min™") 26,500 13,000 9,800 8,000 6,600 5,000 4,000
v Feed Rate (mm/min) 1,900 1,900 1,900 1,900 1,900 1,900 1,900
2NFSM (P40)
Aluminum Allo 1De Spindle Revolution (min™") 21,200 10,600 8,000 6,400 5,300 4,000 3,200 2,500
v Feed Rate (mm/min) 550 750 750 900 1,010 800 700 660
. . . Spindle Revolution (min™") 15,900 7,900 5,900 4,800 4,000 3,000 2,400 1,900
High-silicon Aluminum 1Dc
Feed Rate (mm/min) 350 420 420 500 560 640 480 420
3NFSM (P40)
. Spindle Revolution (min~") 21,200 10,600 8,000 6,400 5,300 4,000 3,200 2,500
Aluminum Alloy 1Dc
Feed Rate (mm/min) 830 1,100 1,100 1,360 1,510 1,290 1,050 920
High-silicon Aluminum 1De Spindle Revolution (min™") 15,900 7,900 5,900 4,800 4,000 3,000 2,400 1,900
g Feed Rate (mm/min) 520 630 630 740 830 960 710 630
3AESM (P42)
. Spindle Revolution (min™") 39,800 19,900 14,900 11,900 10,000 7,500 6,000 4,800
Aluminum Alloy 1Dc -
Feed Rate (mm/min) 3,700 3,230 3,090 3,050 2,990 2,930 2,900 2,870
. - . Spindle Revolution (min™") 12,700 6,400 4,800 3,800 3,200 2,400 1,900 1,500
High-silicon Aluminum 1Dc -
Feed Rate (mm/min) 920 860 830 810 790 780 770 770
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Column1

B Ramping / Arc Machining
Bl Details of 6PDRS cutting edge shape

+

T I
AT e Xfm : Milling Maximum depth of cut
> Yfm : Distance between center line of tool
and center line of Rfim
: Yd : Distance between center line of tool
Xfm and start position of cutting edge
: Rfm : Radius of tool tip
i R \ Rc :Corner R
Y ? © Re Rt : Virtual radius in program
L l.yd Rt
" Milling : Distance between | Distance between center |y, P
- Olggde Maximum Radlutsi oftool | Gomer R |centerline of tooland|  fine of tool and start Vlrtuil)rarcaims |n
Description . depth of cut P center line of Rfm | position of cutting edge prog
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
® We do not recommend machining with a cut amount exceeding the Xfm value.
B About Ramping
® During ramping, please reduce the table feed rate with the ratio of the chart on the right.
~
! : : Ramping angle 1° 2° 3° 4° 5°
Rampingi Feed rate when ramping 100% 70% 50% 30% 10%
angle .

| f

Please refer to page 32 for standard cutting conditions.

® During pocket machining, set the recess angle at 0.5 degrees.

® We do not recommend vertical milling.

BAbout Arc Machining

® Please use the range of the chart on the right, for one pass of machining hole diameter.

Description Min. Max.
6PDRS060-045-06 8.64 12.00
6PDRS080-060-08 11.52 16.00
6PDRS100-075-10 14.40 20.00
6PDRS120-090-12 17.28 24.00
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H Case Studies

* OA parts Machined portion

* V¢ = 88m/min (n=3,500min™") ‘

* a,=0.5mm i

« £2=0.23mm/t (v =3200 mm/min) o -

» With coolant S SR e
« 4FESM080-190-08 — i

15

MEGACOAT | 230pcs /edge |

Competitor Coating E 100pcs /edge

1.7027

* Automotive parts

V¢ = 40m/min (n=3,200min™")
e ar=0.1mm

¢ fz=0.01mm/t (vf =70 mm/min)
* With coolant

* 2FESM040-110-06

Machined portion (enlarging semicircular hole)

[

MEGACOAT | 700pcs /edge |

350pcs /edge

Competitor Coating F

*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

(Number of workpiece
processed : 230pcs/edge)

Competitor Coating E

(Number of workpiece
processed : 100pcs/edge)

Evaluation by the user

*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

(Number of workpiece
processed : 700pcs/edge)

Competitor Coating F

(Number of workpiece
processed : 350pcs/edge)

C45
* Machine parts =
«Vc=100m/min (n=3980min") 4~
e ar =0.45mm
 fz=0.05mm/t (vt =800mm/min)
* With coolant
« 4 flutes /
« Tool life 4000pcs/ edge .
« 4FESW080-080-08 Four times 7,
{3 produ/clvilty
A SO DR Table feed B V{=800mm/min

Competitor Coating G

Table feed Vf=200mm/min

* Machine parts
* Vc=100m/min (n=3200min™")

e ar x ae=3.5 x 3.0mm

¢ fz=0.05mm/t (v =640mm/min)
* With coolant

4 flutes

* 4FESW100-080-10

Machining four
different surfaces

IS S VADIOEDIS VR  Table feed [ Vi=640mm/min

Table feed Vf=400mm/min

Competitor Coating H

[Competitor Coating G] User comments

084 flutes *Was able to increase both cutting speed and table
Vo= /min (n=2 in-1 feed rate.

c=63m/min (n7 508min- ) *Despite the increase in machining conditions, burr
ap=0.45mm formation decreased.

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

Evaluation by the user

[Competitor Coating H]

074 flutes

Ve=44m/min (n=2000min™)
ap x ae=3.5 x 3.0mm
fz=0.05mm/t (Vf=400mm/min)

User comments

*Automatic general purpose end mills have a
shorter edge length with improved rigidity, which
enabled an increase from conventional 7 to 10,
thus improving machining conditions.

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

Evaluation by the user

Hardened steel (60HRC)

* Mold

 Vc=60m/min (n=1194min™")

e ap x ae=40 x 0.3mm

* fz=0.056mm/t (Vf=400mm/min)

X155CrVMo

21/1.2379 (63HRC)

* Block

* Vc=70m/min (n=3700min™")

e ap x ae=3 x 0.12mm

o fz=0.04mm/t (Vf=800mm/min)

The cutting speed and table feed rate is doubled
compared to competitor's coated product I. The
cutting edge conditions are excellent and the tool life
is also doubled.

016°6 flutes

Vc=30m/min (n=597min-1)

ap x ae=40 x 0.3mm
fz=0.056mm/t (Vf=200mm/min)

Evaluation by the user

* 6 flutes * With coolant
* 6HFSM160-420-16 * 6 flutes z
suble the amou * 6HFSM060-170-06 c
of'chip extraction g 60
Two times > :g 0
th’e,toc}m! E
20
g (10 B2 220 B (S Amount o chip extraction 4,8C.C/min [ Tool life 10pcs/ edge
6HFSMO060-170-06 6HFMSM ~ Competitor J  Competitor K Competitor L
Competitor Coating | | mantoicipetain() 2.4cc/min Tool life Spes/ edge Competitor Coating J,K,L
[Competitor Coating 1] User comments [Competitor Coating J,K,L] Shouldering

Compared to competitor's coated products, the
6HFSM has a three times as much tool life.

066 flutes

Ve=70m/min (n=3700min-1)
ap x ae=3 x 0.12mm
fz=0.04mm/t (Vf=800mm/min)

Internal evaluation

THE NEW VALUE FRONTIER

0} KYOCERA

www.kyocera.eu KYOCERA Fineceramics GmbH
ceratip@kyocera.de Cutting Tool Division
Hammfelddamm 6, 41460 Neuss, Germany

KYOCERA Fineceramics SAS.
Cutting Tool Division,
4, allee du Commandant Mouchotte, Paray-vieille-poste, 91781,Wissous Cedex, France

Phone: +49 (0) 2131 1637-115 Fax: +49 (0) 2131 1637-152 Phone: +33 (0) 1 45 12 06 93 Fax: +33 (0) 1 56 72 18 94

www.kyocera.de

KYOCERA Fineceramics GmbH lItaly Branch Office
Cutting Tool Division

Via Torino 51, 20123 Milan, Italy

Phone: +39-02 00620 845 Fax: +39-02 00620 848
www.kyocera.it

www.kyocera.fr

KYOCERA Fineceramics GmbH sp. z 0.0. Poland Branch Office
Cutting Tool Division

Leg. ul.Europejska 4, 55-220, Jelcz-Laskowice, Poland

Phone: +48-(0)71-381-12-15 Fax: +48-(0)71-381-12-16



