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Tool Selection Guide

\

M Application and selection

Ref. to — e ; No. of Helix | Outside Dia.
Page Applications |Description Features Shape Coating Flutes Angle 4Dc (mm)
L10 2FESS 2 91016
2FESM 2 flutes, sharp corner edge 2 $0.2~$16
L1 2FESL T — 2 01~916
2FEKS B 2 30°
L12 - 2 flutes, tough corner edge $3~¢16
Surface finish | 2FEKM >
L13 oriented 4FESM 4 flutes, sharp corner edge e — LIZE LT 4 ¢1~¢16
4FEKM 4 flutes, tough corner edge S ——— 4 $3~¢16
2FESW . F 2
L4 SRESYI (Overiﬁlr I/;:totwgtslinlit/hme) — 8 =4 el
4FESW g : 4
L15 3UFSM 3 flutes, Multi-purpose S, ——— 3 45° $1~$20
4PGSS 4
5PGSS 5 93~425
4PGSM 4
- 5PGSM Multi-edge type S — ) 5 $6~¢25
L16 | Multi-purpose |—epaam Slotting, Shouldering RN e TIAIN 6 .
4PGSL Multi-purpose 4
5PGSL High feed rate finishing 5 $6~925
6PGSL 6
4PGRM T T —
L17 (Radius) P 4 $3~920
3ZFKS oy " " - = 3 o $6~912
L19 3ZFKM Multi-functional, high efficiency | = MEGACOAT 3 40 03-916
Lo anieK 4 flutes, S MEGACOAT (4 Varlelead|
(Radius) High feed, high efficiency NANO 4 4 4
4TFK 4 3
VA 4 flutes, MEGACOAT Variable Lead 5
2 ﬂ = 4TER @ Difficult-to-cut Materials, High efficiency w——-_— NANO 4 40, 44 A
% (Radius)
4YEKM 4
= i - . S — i ~
s L24 % 4/5 flutes, High efficiency NSS TIAIN 4 $4~925
he] (Radius) |Steel and Difficult-to-cut Materials 4 38°
C
L 5DEKM Varied interval flute design P A — ATIN 5
° ) - 5DERM A I — i 04~$25
3 L25 I-r|1|gh efficiency (Radius) a—— 5
n chip evacuation | 4YFSM Steel and Difficult-to-cut e — i 4
N i — © ~
6YFSM materials, Finishing &H" TIAIN 6 45 $4~420
— 3RDSM 3
4RDSM 4 04~$25
5RDSM ) 5 R
L26 3RDSL Roughing, serrated edge 3 20
4RDSL 4 $6~p25
5RDSL TiAIN 5
4RFSM 4
G6RFSM 6 96-925
3RFRS i o
L27 Radius Roughing, notched edge 3 45 it
4RFRS 4 ¢4~¢
(Radius)
High efficiency | gpPFK 6 !
; 6/8 flutes, MEGACOAT Variable Lead
L29 H'%?nﬂzﬁ?n;a‘e apFK | €S Stoudorng bigh e, Fishing NANO 3 e | 967925
D High efficiency Ball-nose MEGACOAT . ~
L3 2SEB End Mill with 2 flutes NANO 2 80 92~¢16
2UEBS | Ball-nose End Mill with 2 flutes 2 30° $1~¢20
L32 Ball-nose
3UEBS | Ball-nose End Mill with 3 flutes TiAIN 3 30° $3~¢p12
L33 4YEBM | Ball-nose End Mill with 4 flutes 4 38° $5~¢20
Lag |SpecialcomerR| - gpppg 6 flutes, High feed rate AITiN 6 20° $6~912
shaped
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Substrate of all solid end mills
is carbide.

Workpiece Material
Heat Treated Steel

Stainless Titanium | Heat-resistant Aluminum &

~40HRC ~55HRC ~68HRC Steel Alloys Alloys Cast Iron Non-ferrous | Refto
EES Description

Page

p N Pp—————— N ; N N
Stainless Titanium Heat-resistant
~30HRC J ’ 30 ~40HRC {; 55HRC 1 J steel { Alloy ‘

O O O o O O  rareem

2FESS
oresm | -'°
2FESL | Li1
2FEKS | |

4FEKM L3

2FESW
3FESW L14
AFESW

O O O O O O O 3UFSM | Li5

4PGSS
5PGSS
4PGSM
5PGSM
6PGSM
4PGSL
5PGSL
6PGSL
4PGRM
(Radius) | -7
3ZFKS

3ZFKM ik
4AMFK
O [ amFR | L21
Radius)
4TFK
4TFR L23
(Radius)
4YEKM
4YECM L24
4YERM
Radius)
5DEKM
5DERM
(Radius) L25
4YFSM
6YFSM
3RDSM
4RDSM
5RDSM
3RDSL
4RDSL
5RDSL
4RFSM
6RFSM
3RFRS

(Radius) L2
4RFRS
(Radius)

6PFK

O L29

8PFK

O
O
O
O

L16

O
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L26

O
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2SEB L31

2UEBS

L32

O
O

O 3UEBS

Oj0|0|0]l O | O |0

O
O
O

4YEBM L33

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

O O 6PDRS | L34

O :1st Choice () :2nd Choice
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Tool Selection Guide

B Application and selection

Ref. to i ot ; No.of | Helix Outside Dia.
Page Applications Description Features Shape Coating Flutes Angle 4D5 ()
4HFSS 4
5HFSS 5
6HFSS 6 01~912
THFSS Multi-edge type IS Sa | MEGACOAT !
L36 4HFSM - I A — 4 45°
; S Negative rake angle AN — Hard 5
Hard materials | 5SHFSM Hard Material 5
6HFSM a'r:_ . f].e”as 6 +1~425
ZHFSM inishing 7
8HFSM 8
4UGSM e m— ] 4 i
L37 6UGSM Q\‘\\\ Y — TiAIN 5 50 $3~¢16
L38 3NESM Varied !nteryal flute design qf R 3 38° 43520
with wiper edge s
Aluminum & | 2NFSM , R 2 #1~420
L39 Non-ferrous 3NFSM Sharpnegs orlenteq, w,\* t 3 45° 43~020
Smooth chip evacuation a2 .
Metals 3NFSL 3 $3~620
3AESM ) IO e TURY ) — 3 5 $6~925
L40 3AESL Roughing o T, —.— 3 30 46025
L43 | Counterboring | 2ZDK | BV 5 fiytes, Counterboring &—'—— MEGACOAT| 00° 43412

M Solid End Mill Identification System (except 4MFK/R, 4TFK/R, 6/8PFK, 2SEB and 2ZDK)

2 FES MO020 - 060 - 04 XXXXXXXX

,' Mm@ 6 @ 6 © (7) (8) 9)
o i | | |
% \—] | | \ | \ | | ‘
= (1) No. of Flutes (2) Applications (3) Helix Angle (4) Series (5) Length of cut | (6) Outside Dia. | (7) Length of cut | (8) Shank Dia. | (9) Others
=
'g 2 F  :Surface finish oriented D:20-29° | S:Sharp corner edge | S : Short 020 060 04 Corner
L 3 U(ur)/Pra): Multi-purpose E:30-39° |B:Ball-nose M : Medium S J N Radius,
k=] 4 Z :Multi-functional, high efficiency F:40-49° |R:Radius L :Long 2.0mm 6.0mm 4.0mm C width
(JO) 5 Y/D : High efficiency (Difficult-to-cut Material) | G:50-59° | K:Tough corner W: For etc ...
6 R  :Roughing edge Automatic
7 H/Ue): Hard materials C: With Corner Lathes
8 N/A : Aluminum & Non-ferrous Metals Chamfering
M Solid End Mill Identification System (amrkiR, 41rkiR, 6/PFK) <& I Solid End Mill Identification System(2zok) <&
Mm@ 6B @ ©6 () (7) Mm@ 6B @ ©
{ % \_‘
L — | %
(1) No.of Fues (2) Applications (3) HelixAngle | (4) Series | (3 OusideDi. | (6]Lenghofcut | (7) Comer Radius | | (1)No.ofFlues | (2) Applications | (3) HelixAngle | (4) Series | 3 OusieDi | (6)Others
M : High feed, high efficiency K': Tough 030 080 R02 K : Tough 030
4 P : Shouldering, High feed rate, Finishing | F : 40-49° | corner edge { { \ 2 Z: Counterboring | D : 20° cé)rner edae S : Short type
T : High effciency (Dificultto-cut Materils) R:Radius |3.0mm | 8.0mm | 0.2mm 98 | 3.0mm
I Solid End Mill Identification System(2seB)¢=»
Mm@ 6 @ © () (7
|
] | | ‘
(1) No.of Fltes (2) Applications (3) HelixAngle | (4) Series | (5) Outside Dia. | (6) Length of cut | (7) Radius of Ball Nose
OiO OiO RlO
2 S : High effici E:30-39° : Ball-
L4 on efliency afagoﬁ?-lmpy_mma: hélgmihsteelcamammd
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Substrate of all solid end mills

is carbide.
Workpiece Material
Heat Treated Steel Aluminum &
. o . uminu
_55HRC -68HRC Stainless Titanium  Heat-resistant Cast Iron Non-ferrous
Steel Alloys Alloys Metals Descrioti Ref. to
escription Page
~30HRC | ~ 55HRC ~ 68HRC ainle Castlron [y
4HFSS
5HFSS
6HFSS
7HFSS
O O O O 4HFSM | L36
5HFSM
6HFSM
7HFSM
8HFSM
4UGSM
O O 6uGgsm |
3NESM L38
2NFSM
O 3NFSM L39
3NFSL
3AESM
3AESL L40
O @) O O 2ZDK L43
O :1st Choice () :2nd Choice
. . . The products made from super micro-grain
Super Micro-grain carbide
B Icon Glossary
Coating Shank Diameter Tolerance
) MEGACOAT MEGACOAT L8 MEGACOAT TIAEN ALTIN Non-coating
@Q NANO Hard » coating coating ——
$ I ank Diameter
% @ ‘\\ §~ ® Tolerance is h5.
Corner Form
Shank Diameter
Radius Sharp corner With corner land With corner B
q“s et e I Tolerance is h6.

Corner Radius Tolerance

[ uyal Corner Radius
Wl Tolerance is
38V 0r-0.02mm.

B Name of parts

Ball-nose radius Tolerance

'.0_02 The R tolerance of ball
44l end mill is 0/-0.02mm.
\B./

Flutes

Helix Angle

. Helix Angle 30°

Cutting edge shape

Roughing
edge

3 flutes design

® Square Type

Overall length (L)
Lenghof cut(f) Neck Dia. (4D1)
Outside Dia. : Shank Dia.
ik - S
Cutting Parts Helix Anglé™—Neck Shank

For 2ZDK, length of cut (£) is same as flute length

® Radius Type ® Ball-nosed Type

Overall length (L)
Neck Dia. (¢D1)

Overall length (L)
Under Neck Length (£2)

Neck Dia. ($D1)

Lenghofcut 1)

—F .
T

j Shank Dia.
(4Ds)

Outside Dia. Shank Dia.
(¢De)

(6Ds)

Comer Radius (1) Flute\Helix Angle

L |

Radius of Ball Nose (R)

M Edge Shape

® Cutting edge Shape

Radial rake angle

1st Radial Relief Angle

Flute 2nd Radial
Relief Angle

Core Dia.

* Square 4 flutes
® Core Dia. Ratio (%)=(Core Dia. / Outside Dia.) x100

® Cutting edge shape ©® With Chamfered Edge

© Tough corner edge (with Corner land)

rrrrrr ..,7‘_' [General shape] [With corner land]
i > End Gash N End Gash N
Cutting edge I ~‘\
\_,§ - q \ - g

% Corner land

3akas nHctpymeHTa: http://steelcam.org
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Tool Selection Guide

M Introduction

Surface finish oriented

@

MEGACOAT is applied

—
“—
== ——
(FES)

K

Multi-purpose

MEGACOAT and sharp cutting edge enable high precision
finishing owing to excellent wear and heat resistance.
Total lengths 35mm and 45mm are available for automatic lathes.

| ‘ Series

(PGS)

Multi-purpose end mill for slotting and shouldering.

Core diameter ratio is 60% for 1D distance from the bottom
edge, and 80% for the longer distance. Smooth chip evacuation
and high rigidity.

>

High efficiency chip evacuation

[L18~L27

MEGACOAT is applied

Il

-

(3ZFKS)

Multi-functional, high efficiency End Mill

Applicable for plunge milling, slotting and finishing with one end mill.
Smooth chip evacuation because sub-groove on gash

breaks chips during plunge milling

F

@
@

MEGACOAT NANO is applied

(AMFK)

Varied interval flute design
L

Superior anti vibration performance due to Kyocera's unique varied interval flute
design and variable Lead.

Achieves high rigidity and Stable chip evacuation due to New Special Flute Design
Achieves high feed, high efficiency machining

@

MEGACOAT NANO is applied

Varied interval flute design

High efficiency end mill for difficult-to-cut materials
(stainless steel, titanium alloys and heat-resistant alloys)
Varied interval flute design / Variable Lead

L6

e

i

(4YEKM, 4YECM, 4YERM)

slotting and shouldering.
Applicable for stainless steel and heat resistant steel with 3 types of
cutting edge. (corner land, chamfered, radius)

P@'ﬂ! f-_-

(5DEKM, 5DERM)

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

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

R Series

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

It is applicable for hard materials and titanium alloys due
to strong cutting edge.

RFS has notched surface edge of 45 degrees helix angle. E

Varied interval flute design reduces vibration and improve efficiency at g

3akas nHctpymeHTa: http://steelcam.org
8 (343) 382-52-03 | sales@sverla-ekb.ru



High efficiency , High feed rate, Finishing

(6PFK)

High feed rate and high efficiency shouldering with Multi-edge design

(6 flutes /8 flutes)
Varied interval flute design and variable lead to minimize chattering

Ball-nose End Mill

L30~L35

MEGACOAT NANO is applied

High efficiency Ball-nose End Mill with 2 flutes

Sharp cutting due to special nose geometry

Close tolerance edge diameter (R+0.005mm, ¢16 excluded)
Stable chip evacuation by a large chip pocket design

(2SEB)
Boll-nose end mill with 2/3/4 flutes
L (UEB,YEB)
(3UEBS)

(6PDRS)

High efficiency radius. Enables large cutting volume and
high efficiency machining with special corner-radius shaped.
Ramping and arc cutting are possible

materials

L36~L37

MEGACOAT Hard is applied
AN —
—

PVD coating MEGACOAT Hard for hard materials is applied.
Large core diameter and negative rake angle improves edge strength.
Helix angle is 45 degrees.

High efficiency machining and long tool life with wide range of 4, 5, 6,

(HFS) 7 and 8 flute types.
“ \‘i’_ For hard materials with negative rake angle.
USeries k Helix angle is 50 degrees.
((Ve)] (UGS)

VV I IVVVYy V.

Aluminum & Non-ferrous Metals

Solid End Mill ®\\
olid En [N ANN
-y

—
w
o
[ng
sy
o

“\‘—
N BN N —
| Series L
(NES, NFS)
(3NESM)
e
S
(3NFSM)

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

NFS type improves chip evacuation owing to special rake face
design and 45 degrees helix angle.

L —

(3AESM)

Roughing end mill for high efficiency machining of aluminum and
non-ferrous metals.

Counterboring

L41~L45

MEGACOAT NANO is applied

Edge ends have 180 ° flat and are applicable to various
applications including counterboring on slant surface.
Smooth chip control and high rigidity due to the special flute shape

V VYV

3akas nHctpymeHTa: http://steelcam.org
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Solid End Mill Series

M New PVD technology, MEGACOAT

Superior wear and oxidation resistant MEGACOAT

MEGACOAT for Solid End Mill 40
1. For General Milling ......... MEGACOAT  _ TCN ------------ i 0 V.
1 ' 0 : N
2. For High Efficiency Milling... MEGACOAT NANO & 4, o, -
3. For Hard materials ............ MEGACOAT Hard 3 Tlgl : E :
% 25 [rreeiann et - .-
% TiN ;

L e

400 600 800 1,000 1,200 1,400

Oxidation temperature (°C)

1. MEGACOAT for general milling
— R
e

(Internal evaluation)

%
Vs
_ 2. MEGACOAT NANO with special multilayer nano coating for high efficiency machining
=
© — PIR " : o
ch Long Tool Life with "MEGACOAT NANO" Doubled Wear Resistance compared to the Competitor's! AMFK / 4MFR :
2 Edge Conditions after 140m Machining 120
ompetitor ompetitor 4TFK / 4TFR
— L22
ATFK/ATFR e "
— _ — — —— o ; & .'" L fing 2ZDK
Cutting Condition : n=6,000min-*, Vf=1,100mm/min, =5.0x0.8mm, ¢8, .
27DK Ee,cljntfllzgo gr;olltJII(:jnering] min mm/min, apxae ESQSHHALAR, ¢} (Internal evaluation)
The special Multilayer Nano Coating realizes superior wear resistance due to high hardness and anti-chipping performance.
Suitable for high-feed milling
3. MEGACOAT Hard for machining of hard materials
b&\q-— H Series
L36
The special Multilayer Coating provides high hardness and excellent oxidation resistance.
Longer tool life and stability at milling of hard materials
L8 3akas nHcTpymeHTa: http://steelcam.org
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M Case Studies
9SMnPb28

-OA parts

-n=3,500min"" (Vc=88m/min) Machined portion

-ap=0.5mm / T

-Vf=3,200 mm/min (fz=0.23mm/t) | .

-Wet 8 El ._._@_. -

- 4FESM080-190-08 ($8-4 flutes) = s
15| '

4FESMO080-190-08 0.p
Competitor Coated Carbide E 100 pcs

17Cr3

- Automotive parts
-n=3,200min-" (Vc=40m/min)

Machined portion (enlarging i hole)

-ap=0.1mm

-Vi=70mm/min (fz=0.01mm/t) —]

-Wet | B ) i

-2FESMO040-110-06 (¢4-2 flutes) | =] j N
2FESMO040-110-06 00 p

Competitor Coated Carbide F 350 pcs

- 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.

Competitor Coated
Carbide E

(Number of workpiece
processed: 100 pcs)

MEGACOAT

(Number of workpiece
processed: 230 pcs)

(Evaluation by the user)

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

Competitor Coated
Carbide F

(Number of workpiece
processed: 350 pcs)

MEGACOAT

(Number of workpiece
processed: 700 pcs)

(Evaluation by the user)

C45

-Machine parts
-n=3,980min"'(Vc=100m/min)
-ap =0.45mm

-Vf=800mm/min (fz=0.05mm/t)
-Wet

-Tool life 4,000 pcs
-4FESW080-080-08 (¢8-4 flutes)

Fourtimes the\ 2

— producljlil\y!//

CYR SVOEDEOEDENERS Table feed 8 V{=800mm/min

Competitor Coated Carbide G Table feed Vf=200mm/min

-Machine parts

-n=3,200min"* (Vc=100m/min)
-ap x ae=3.5 x 3.0mm
-Vf=640mm/min (fz=0.05mm/t)
-Wet

-4FESW100-080-10 (¢10-4 flutes)

1.6/times|the|
productivity!
Fiveitimesithe
~~ N
toolllife!
—

G SRS [V Table feed . W V{=640mm/min

Competitor Coated Carbide H Table feed Vf=400mm/min

[Competitor Coated Carbide G] | User comments:

$8-4 flutes - Was able to increase both cutting speed
n=2,508min'(Vc=63m/min) QEEDEED. "
ap=0.45mm - Despite the increase in cutting conditions,

" burr formation decreased.
Tool life 4,000 pcs

V{=200mm/min (fz=0.02mm/t)

(Evaluation by the user)

[Competitor Coated Carbide H] | User comments:

$7-4 flutes - General purpose end mills for Automatic

n=2,000min-' (Vc=44m/min) Lathes have a shorter edge length with

a ><’ 2e=3.5 x 3.0mm improved rigidity, which enabled an increase
p st from conventional ¢7 to ¢10, thus improving

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

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

(Evaluation by the user)

Heat Treated Steel (60HRC)

-Mold

-n=1,194min"' (Vc=60m/min)
-ap x ae=40 x 0.3mm

- Vf=400mm/min(fz=0.056mm/t)
-6HFSM160-420-16 (¢16-6 flutes)

Sop

Double the

amount of chip
—__ extraction!

6HFSM160-420-16  [SETTEESCemn Ry Tool life: 10pcs

Competitor Coated Carbide | pautoicipediion|) 2 4cc/min - Tool life: Spes

X1153CrMoV12

- Block
-n=3,700min"" (Vc=70m/min)
-ap x ae=3 x 0.12mm

Three \

- Vf=800mm/min (fz=0.04mm/t) times th‘elﬁ
-Dry - .
- 6HFSM060-170-06 _tool I/lfe!
(96 - 6 flutes) _. 80

E

£ 60

=

1]

2 40

=

3

8]

” |

Kyocera CompetitorJ Competitor K Competitor L

6HFSMO060-170-06

Competitor Coated Carbide J,K,L

User comments:

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

[Competitor Coated Carbide []
$16-6 flutes

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

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

(Evaluation by the user)

[Competitor Coated Carbide J,K,L] | Shouldering:

$6-6 flutes Compared to competitor's coated carbide
n=3,700min"" (Vc=70m/min) products, the 6HFSM has three times longer
ap x ae=3 x 0.12mm jeciliie}

V{=800mm/min (fz=0.04mm/t)

(Internal evaluation)

3akas nHctpymeHTa: http://steelcam.org
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Surface finish oriented, 2 flutes, Sharp corner ed%

No. of Flutes: 2

M 2FESS, 2FESM, 2FESL

Workpiece Materials * 1st Choice

*nnm*mmtm

~30HRC | [30~40HRC| | ~55HRC | | Stainless | | castiron | |, Auminumé

lon Ferrous Material
N h
—
-~
g y N
<

S
& A‘
@ MEGACOAT is applied
Super Micro-grain carbide -

M 2FESS (short) EE7 M 2FESM (Medium) [ siotng |

#Dc

B |
%ﬂ
L

|

|

\

\

|

|

:Q:

(Unit: mm) (Unit: mm)
Outside | ... . (Length| Neck |Shank|Overall| No. of Outside | .. - |Length| Neck |Shank Overall| No. of

Description Std.| Dia | D% |ofcut| Dia. | Dia. |length|Flutes Description Std.| Dia. | D@ |'of cut| Dia. | Dia. |length |Fiutes

¢Dc [} oD1 | ¢Ds L z $Dc e ¢D1 | ¢Ds L z

2FESS010-015-04 | @ | 1.0 | Q1| 15 | 11 | 4 | 45 | 2 2FESM002-004-04 | @ | 0.2 | (05| 04 |0.22| 4 | 45 | 2
2FESS015-023-04 @ | 15 | (0| 23 | 1.6 | 4 | 45 | 2 2FESM003-006-04 | @ | 0.3 | ;0,5 06 |032| 4 | 45 | 2
2FESS020-030-04 | @ | 20 | (35| 30 | 21 | 4 | 45 | 2 2FESM004-008-04 | @ | 0.4 | o0;5| 08 |0.42| 4 | 45 | 2
2FESS025-037-04 | @ | 25 | 05| 37 |26 | 4 | 45 | 2 2FESMO005-010-04 | @ | 05 | ;05| 1.0 |053| 4 | 45 | 2
2FESS030-045-06 | ® | 3.0 | 0| 45 |32 | 6 | 50 | 2 2FESMO006-012-04 | @ | 0.6 | o045| 12 |0.63 | 4 | 45 | 2
2FESS035-052-06 | ® | 35 | 0| 52 |37 | 6 | 50 | 2 2FESM007-014-04 | @ | 0.7 | o0y5| 14 |0.74 | 4 | 45 | 2
2FESS040-060-06 | ® | 40 | ;55| 60 | 42 | 6 | 50 | 2 2FESMO008-016-04 | @ | 0.8 | o0.5| 1.6 |0.84 | 4 | 45 | 2
2FESS045-067-06 | ® | 45 | (05| 6.7 | 47 | 6 | 50 | 2 2FESM009-020-04 | ® | 09 | ;0,5 20 [095| 4 | 45 | 2
2FESS050-075-06 | ® | 50 | .| 7.5 | 52 | 6 | 50 | 2 2FESM010-025-04 | @ | 1.0 | o045 25 | 1.1 | 4 | 45 | 2

> 2FESS055-082-06 @ | 55 | 0| 82 | 57| 6 | 50 | 2 2FESM011-025-04 | @ | 1.1 | o045 25 | 12 | 4 | 45 | 2
%,/2/' 2FESS060-090-06 | ® | 6.0 | ;O 90 | - | 6 | 50 | 2 2FESM012-040-04 | @ | 1.2 | (0,5 40 | 1.3 | 4 | 45 | 2
= 2FESS070-105-08 | @ | 7.0 | ;3| 105| 72 | 8 | 60 | 2 2FESMO013-040-04 | @ | 1.3 | ,05| 40 | 14 | 4 | 45 | 2
E 2FESS080-120-08 | @ | 80 |59% /120 - | 8 | 60 | 2 2FESMO014-040-04 | @ | 14 | ;05| 40 | 15| 4 | 45 | 2
15 2FESS090-135-10 | @ | 90 |99% 135 | 92 | 10 | 70 | 2 2FESM015-040-04 | @ | 15 | (0,5| 40 | 16 | 4 | 45 | 2
% 2FESS100-150-10 | @ | 10.0 | 3995|150 | - | 10 | 70 | 2 2FESMO016-050-04 | ® | 1.6 | (0,5 50 | 17 | 4 | 45 | 2
@ 2FESS120-180-12 | @ | 12.0 | 0510180 | - | 12 | 75 | 2 2FESM017-050-04 | @ | 17 | ;0,5 50 | 1.8 | 4 | 45 | 2
=== | 2FESS140-210-16 | @ | 14.0 | 330| 21.0 | 142 | 16 | 75 | 2 2FESM018-050-04 | @ | 1.8 | o045 50 | 19 | 4 | 45 | 2
2FESS150-230-16 | @ | 15.0 | 9910 230 | 152 | 16 | 90 | 2 2FESM019-050-04 | @ | 1.9 | (05| 50 | 20 | 4 | 45 | 2
2FESS160-240-16 | @ | 16.0 | 5910/ 240| - | 16 | 90 | 2 2FESM020-060-04 | ® | 2.0 | ;0,5 60 | 21 | 4 | 45 | 2

Sharp Cutting Edge Reduced Burrs 2FESM021-060-04 | @ | 2.1 | (3..| 60 | 22 | 4 | 45 | 2
2FESM022-060-04 @ | 2.2 | (3..| 60 | 23 | 4 | 45 | 2

, 2FESM023-060-04 | ® | 2.3 | ,0..[ 60 | 24 | 4 | 45 | 2

' Block 2FESM024-080-04 | @ | 2.4 | 0. | 80 | 25 | 4 | 45 | 2

AN 2 2o 2FESM025-080-04 | @ | 25 | o] 80 | 26 | 4 | 45 | 2

w 8P ae=5.0mm x 1.0mm 2FESM026-080-04 | @ | 26 | (0| 80 | 27 | 4 | 45 | 2

Shouldering (Vf=134mm/min) 2FESM027-080-04 (@ | 2.7 | (3..| 80 | 28 | 4 | 45 | 2

2FESM028-080-04 @ | 2.8 | ,0..| 80 | 29 | 4 | 45 | 2

2FESM100-2L2())‘-)1e(: work'::ii:pzrt;zr Coated Carbide A SN ® | 29 |06 | 80|81 | 4 | 45| 2

2FESM030-100-06 | ® | 3.0 | ,3,5/100| 32 | 6 | 50 | 2

\/ r———, 2FESM031-100-06 | ® | 3.1 | 43,5/ 100| 33 | 6 | 50 | 2
- il A 2FESM032-100-06 | @ | 3.2 | ,3,5/100| 34 | 6 | 50 | 2

oA 2FESM033-100-06 | ® | 3.3 | 0,5 100 35 | 6 | 50 | 2

(Internal evaluation)
Recommended Cutting Conditions ® L46
@ : Std. ltem

L10 3akas nHcTpymeHTa: http://steelcam.org
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B 2FESM (Medium)

(Unit: mm) (Unit: mm)
Deseriot s Otg_sifie Vil D Le;ngt? l\é)e_ck Sgank ClJver;:I Itllo.tof Deseriot OLE)tgide il Lefngth l\lljgck Shank|Overall| No. of
ption 2. | ierance | Of CU ia. ia. |leng utes escription Std.| Dia. | o | Of cut | Dia. | Dia. |length | Flutes
$Dc 2 oD1 | ¢Ds L z Dc 3 D1 Ds L z
2FESM034-100-06 | ® | 3.4 | 43,5/ 100 36 | 6 | 50 | 2 2FESMO080-190-08 | @ Z.o 29981 19.0 ¢- d)a 60 | 2
2FESM035-100-06 | ® | 3.5 | ,0.5| 100 37 | 6 | 50 | 2 2FESM080-200-08 @ | 8.0 | 59%2/200| - | 8 | 60 | 2
2FESM036-100-06 | ® | 3.6 | ;5,5 10.0| 38 | 6 | 50 | 2 2FESM081-190-10 (@ | 8.1 | 302 19.0| 83 | 10 | 70 | 2
2FESM037-100-06 | ® | 3.7 | ;0.5 100 39 | 6 | 50 | 2 2FESM082-190-10 (@ | 82 | 392/ 19.0| 84 | 10 | 70 | 2
2FESM038-110-06 | ® | 3.8 | ;05| 11.0| 40 | 6 | 50 | 2 2FESM083-190-10 (@ | 8.3 | 3052 19.0| 85 | 10 | 70 | 2
2FESM039-110-06 | ® | 3.9 | 5,5 11.0| 41 | 6 | 50 | 2 2FESM084-190-10 | @ | 8.4 | 3952|190 86 | 10 | 70 | 2
2FESM040-110-06 | ® | 4.0 | 5,5 11.0| 42 | 6 | 50 | 2 2FESM085-190-10 (@ | 85 | 392|190 87 | 10 | 70 | 2
2FESM041-110-06 | @ | 4.1 | ;95| 110| 43 | 6 | 50 | 2 2FESM086-190-10 | @ | 8.6 | 302 19.0| 88 | 10 | 70 | 2
2FESM042-110-06 | ® | 4.2 | 5..[11.0| 44 | 6 | 50 | 2 2FESM087-190-10 | @ | 8.7 | 3952|190 89 | 10 | 70 | 2
2FESM043-110-06 |® | 43 | ,5,5[11.0| 45 | 6 | 50 | 2 2FESM088-190-10 (@ | 8.8 | 39%% | 19.0| 90 | 10 | 70 | 2
2FESM044-110-06 | ® | 4.4 | ,3.c|11.0| 46 | 6 | 50 | 2 2FESM089-190-10 (@ | 8.9 | 3352 19.0| 91 | 10 | 70 | 2
2FESM045-110-06 | ® | 45 | (5.5[11.0| 47 | 6 | 50 | 2 2FESM090-190-10 | @ | 9.0 | 3392|190 92 | 10 | 70 | 2
2FESM046-110-06 | ® | 46 | 5,5 11.0| 48 | 6 | 50 | 2 2FESM091-190-10 | @ | 9.1 | 332190 93 | 10 | 70 | 2
2FESM047-110-06 | ® | 4.7 | ,3,5| 110 49 | 6 | 50 | 2 2FESM092-190-10 (@ | 9.2 | 3392/ 19.0| 94 | 10 | 70 | 2
2FESM048-130-06 | ® | 4.8 | 5,5[13.0| 50 | 6 | 50 | 2 2FESM093-190-10 | @ | 9.3 | 3352|190 95 | 10 | 70 | 2
2FESM049-130-06 | ® | 4.9 | (5.5[13.0| 51 | 6 | 50 | 2 2FESM094-190-10 | @ | 9.4 | 3392190 96 | 10 | 70 | 2
2FESM050-130-06 | ® | 50 | 5,5 13.0| 52 | 6 | 50 | 2 2FESM095-190-10 (@ | 95 | 3052 19.0| 97 | 10 | 70 | 2
2FESM051-130-06 | ® | 5.1 | 5,5[13.0| 53 | 6 | 50 | 2 2FESM096-220-10 | @ | 9.6 | 3352|220 - | 10 | 70 | 2
2FESM052-130-06 |® | 5.2 | ;3.5 130 | 54 | 6 | 50 | 2 2FESM097-220-10 | @ | 9.7 | 398|220 | - | 10 | 70 | 2
2FESM053-130-06 | ® | 53 | 5,5[13.0| 55 | 6 | 50 | 2 2FESM098-220-10 (@ | 9.8 | 302|220 - | 10 | 70 | 2
2FESM054-130-06 | ® | 5.4 | ;0.5 13.0| 56 | 6 | 50 | 2 2FESM099-220-10 | @ | 9.9 | 332|220 - | 10 | 70 | 2
2FESM055-130-06 | ® | 55 | ;05| 130 | 57 | 6 | 50 | 2 2FESM100-220-10 | @ | 10.0 | 3552|220 - | 10 | 70 | 2
2FESM056-130-06 | ® | 56 | ;5,5 13.0| 58 | 6 | 50 | 2 2FESM100-250-10 | @ | 10.0 | 3952|250 - | 10 | 70 | 2
2FESM057-130-06 | ® | 5.7 | 55| 13.0 6 | 50 | 2 2FESM105-220-12 | @ | 105 | 3302|220 [107 | 12 | 75 | 2 3"'
2FESM058-130-06 | @ | 5.8 | 9,5| 13.0 6 | 50 | 2 2FESM110-220-12 | @ | 11.0 | 3092|220 | 112 | 12 | 75 | 2
2FESM059-130-06 | ® | 59 | (95| 13.0 6 | 50 | 2 2FESM115-220-12 | @ | 11.5 | 3002|220 | 11.7 | 12 | 75 | 2 =
2FESM060-130-06 | ® | 6.0 | o5y | 13.0 6 | 50 | 2 2FESM120-260-12 | @ | 12.0 | 390260 - | 12 | 75 | 2 E
2FESMO060-150-06 | @ | 6.0 | 3,0| 15.0 6 | 50 | 2 2FESM130-260-16 | @ | 13.0 | 3010/ 26.0 | 132 | 16 | 75 | 2 i)
2FESM061-160-08 | ® | 6.1 | 5,0 16.0| 63 | 8 | 60 | 2 2FESM140-260-16 | @ | 14.0 | 300/ 26.0 | 142 | 16 | 75 | 2 3
2FESM062-160-08 | ® | 6.2 | 5, 16.0| 6.4 | 8 | 60 | 2 2FESM150-300-16 | @ | 15.0 | 39391300 [152 | 16 | 90 | 2 | e
2FESMO063-160-08 | ® | 6.3 | ,3,| 160 | 65 | 8 | 60 | 2 2FESM160-320-16 | @ | 16.0 | 300320 - | 16 | 90 | 2
2FESM064-160-08 | ® | 6.4 | 43, | 160 66 | 8 | 60 | 2 M 2FESL (Long)
2FESM065-160-08 | ® | 6.5 | ;3| 160 67 | 8 | 60 | 2 it mm)
2FESMO066-160-08 | @ | 6.6 | 1050 16.0| 68 | 8 | 60 | 2 Ouside] __|Length] Neck |Shank|Overall] No. of
2FESMO067-160-08 | ® | 6.7 | ,%| 160| 69 | 8 | 60 | 2 Description |Std. f& i °f2°”‘ i’li;- 4?53. 'e"LQ‘h anes
2FESM068-160-08 | ® | 6.8 | ;3,160 70 | 8 | 60 | 2 2FESL010-04004 | ® | 10 | 00| 40 | 11 | 4 | 45 | 2
2FESMO069-160-08 | ® | 69 | 60| 160 | 7.1 | 8 | 60 | 2 OFESL015-060-04 | @ | 15 | oOc| 60 | 16 | 4 | 45 | 2
2FESMO070-160-08 | @ | 7.0 |.o05| 16.0| 7.2 | 8 | 60 | 2 2FESL020-090-04 | @ | 20 | 0| 90 | 21 | 4 | 45 | 2
2FESM071-160-08 | @ | 7.1 | ;3,160 73 | 8 | 60 | 2 OFESL025-120-04 | @ | 25 | 0| 120 | 26 | 4 | 45 | 2
2FESM072-160-08 | @ | 7.2 | 5050 16.0| 74 | 8 | 60 | 2 2FESL030-140-06 | ® | 3.0 | 05| 14032 | 6 | 50 | 2
2FESMO073-160-08 | ® | 7.3 | 405|160 | 75 | 8 | 60 | 2 2FESL040-170-06 | ® | 4.0 | o5 17.0| 42 | 6 | 50 | 2
2FESMO074-160-08 | @ | 7.4 | ;05| 160| 7.6 | 8 | 60 | 2 2FESL050-200-06 | ® | 50 | 0,5/ 200| 52 | 6 | 60 | 2
2FESMO075-190-08 | @ | 7.5 | 500 19.0| 7.7 | 8 | 60 | 2 2FESL060-240-06 | ® | 6.0 | 2% 240 - | 6 | 60 | 2
2FESM076-190-08 | @ | 7.6 | 05| 19.0 8 | 60 | 2 2FESL080-280-08 |® | 80 (99% /280 - | 8 |70 | 2
2FESM077-190-08 | @ | 7.7 | 05| 19.0 8 | 60 | 2 2FESL100-340-10 | @ | 10.0 | 9%% 340 - | 10 | 90 | 2
2FESM078-190-08 | @ | 7.8 | 95| 19.0 8 | 60 | 2 2FESL120-400-12 | @ | 12.0 | 3315/ 400| - | 12 | 90 | 2
2FESM079-190-08 | ® | 7.9 | 3, | 19.0 8 | 60 | 2 2FESL160-480-16 | @ | 16.0 | 55101480 | - | 16 | 115 | 2
@ : Std. ltem Recommended Cutting Conditions ® L46~L47
3akas nHcTpymeHTa: http://steelcam.org L11
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Surface finish oriented, 2 flutes, Tough corner edge/

No. of Flutes: 2

| 2FEKS, 2FEKM Workpiece Materials * 1st Choice
[P PIHIMIK]IN
{—vsonnc 30~40HRC| | ~55HRC | | Stainless | | castiron L:},‘;‘;,‘,‘J;‘S‘,'A':‘(j’m
‘r- N
N\
S

@ MEGACOAT is applied
L& | a7
L2
Super Micro-grain carbide L

M 2FEKS (short) T M 2FEKM (Medium)  stoting |

#Dc

‘j_;l
N A
]
el

|

|

|

|

|

|

(Unit: mm) (Unit: mm)
Outside Length | Neck |Under Neck| Shank | Overall | No. of Outside Length | Neck |UnderNeck | Shank | Overall | No. of
- Dia. | Mill Dia. | ofcut | Dia. | lengh | Dia. | length |Flutes A= Dia. | Mill Dia. | ofcut | Dia. | lengh | Dia. | length |Flutes
Description Std. Description Std.
oDc |1Oerance o | | e | gDs| L | Z o oDc |foerance | o o | g2 | gDs | L | Z
9FEKS030-045-06| @ | 3.0 _0815 45(315/ 65| 6 | 50 | 2 2FEKMO030-100-06 | ® | 3.0 _0_215 10.0(3.15/120| 6 | 50 | 2
@ 2FEKM035-100-06 | ® | 3.5 | .. |10.0(3.68(12.0| 6 | 50 | 2
2FEKS035-052-06 | ® | 35 | ... |52 (368 72| 6 |50 | 2 >
: 2FEKM040-110-06 | ® | 4.0 | o, |11.0| 42 |132| 6 | 50 | 2
0
2FEKS040-060-06| @ | 4.0 | ;5 | 60| 42|82 6 | 50 | 2 | |2FEKM045-110-06 | @ | 4.5 | 0. [11.0(47 [132) 6 | 50 | 2
2FEKS045-067-06| ® | 45 | 0. |67 |47 /89| 6 |50 | 2 2FEKM050-130-06 | ® | 5.0 | 9., |13.0/ 52 |156| 6 | 50 | 2
2FEKM055-130-06 | ® | 55 | 5., |13.0| 5.7 |156| 6 | 50 | 2
2FEKS050-075-06| ® | 50 | 0., | 7.5 /52 (101 6 | 50 | 2 0015
: 2FEKMO060-130-06 | ® | 6.0 | 3,0 [130| - | - | 6 |50 | 2
5 .
2FEKS055-082-06| @ | 5.5 | 05 | 82|57 108 6 | 50 | 2 | | opEKM0G5-160-08 | @ | 6.5 | O, |16.0| 6.7 [224] 8 |60 | 2
2FEKS060-090-06| ® (6.0 | 3,0 90| - | - | 6 |50 | 2 2FEKM070-160-08 | ® | 7.0 | 0,  |16.0| 7.2 |22.4| 8 | 60 | 2
0
: -190- 7. 19.0| 7.7 | 26. 2
2FEKS080-12008| @ | 80 | 3% [120| - | - | 8 |60 | 2 | [ZFEKMOTSIND0/@ |75 | gz |19 66| 8 | €
oo 2FEKMO080-190-08 | ® | 8.0 | 099 190 - | - | 8 | 60 | 2
%2' 2FEKS100-150-10) @ [10.0) o5 |150) - | - | 10 | 70 | 2 | [oFEKM085-190-10 | @ | 85 | S°% [19.0| 8.7 [266| 10 | 70 | 2
2 .
“Z | oFEKS120-180-12| @ | 12.0| 290 | 180 - | - | 12| 75 | 2 | |2FEKM090-190-10 | @ | 9.0 | %% [19.0| 92 266 10 | 70 | 2
= -0.005
E 2FEKS140-210-16| @ [ 14.0| 0020 |21.0/14.2|31.4| 16 | 75 | 2 2FEKM095-13010 | @ | 95 | op5 |19.0) 9.7 |266] 10 | 70 | 2
5 om0 2FEKM100-220-10 | @ [10.0| 9% 220/ - | - |10 | 70 | 2
o |2FEKS150-230-16) @ | 15.0| o050 |230/152) 35 | 16 | 90 | 2 | [orekmi10-220-12 | @ |11.0] 35 [22.0(11.2[30.8] 12 | 75 | 2
@  |2FEKS160-240-16| @ |16.0| 290 240 - | - |16 |90 | 2 2FEKM120-260-12 | @ |12.0| 000 1260 - | - |12 | 75 | 2
— 2FEKM130-260-16 | @ | 13.0| 0010 |26.0/13.2|36.4| 16 | 75 | 2
2FEKM140-260-16 | @ [14.0| 0530 |26.0(14.2(36.4| 16 | 75 | 2
2FEKM150-300-16 | @ | 15.0| 0% |30.0(15.2{42.0| 16 | 90 | 2
2FEKM160-320-16 | @ |16.0| 500 [320| - | - | 16 | 90 | 2
MEGACOAT and sharp cutting edge enable high precision finishing owing to excellent wear and heat resistance.
Recommended Cutting Conditions ® L47
@ : Std. Item
L12 3akas nHcTpymeHTa: http://steelcam.org
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Surface finish oriented

No. of Flutes: 4

4 flutes, Sharp corner edge

4 flutes, Tough corner edge

M 4FESM

B 4FEKM

Workpiece Materials

* 1st Choice

*
(PP

~30HRC | |30~ 40HRC

~55HRC

Stainless
steel

Aluminum &
Non Ferrous Material

=

Cast Iron

Workpiece Materials

* 1st Choice

*
(P

~30HRC

30~ 40HRC

et

~55HRC

Stainless
steel

CastIron

Aluminum &

MEGACOAT is applied

Super Micro-grain carbide

MEGACOAT is applied
Super Micro-grain carbide

b |

|

|

i

|

|

!
——
¢Ds"

T
¢Ds"®

M 4FESM B 4FEKM
(Unit: mm) (Unit: mm)
Outside - Length| Neck | Shank |Overall| No. of Outsid Length| Neck Under Shank| Overall| No. of
Description Std. o} t:J\/Ihe”ra[ﬂg'e gifeuit | e DiagllengilifEties Do std lIj)ial.e Mill Dia. oefngut Deig. Lgﬁgt(h Dia; Ie‘:igr% Flﬁtgs
¢Dc {2 ¢D1 | ¢Ds L z i ’ tolerance 2,
oDc e | ¢D1 | 22 | ¢Ds | L z A
4FESMO010-025-04 | @ | 1.0 | 0. |25 | 11 | 4 | 45 | 4 5 2
S 4FEKM030-100-06 | ® | 3.0 | 0 [10.0(315 12 | 6 | 50 | 4 _
4FESM015-040-04 (@ | 15 | (.| 40 | 16 | 4 | 45 | 4 : =
0
4FESM020-060-04 | ® | 20 | 0| 60 | 21 | 4 | 45 | 4 4FEKM035-100-06 | @ | 3.5 | 0 100|368 12 | 6 | 50 | 4 o
L
4FESM025-080-04 | @ | 25 | (0. | 80 |26 | 4 | 45 | 4 4FEKM040-110-06 | @ | 4.0 | 0. |11.0| 42 [132] 6 | 50 | 4 °
o
4FESMO030-100-06 | ® | 3.0 _0_815 00|32 | 6 | 50 | 4 4FEKMO045-110-06 | @ | 4.5 _0_815 11.0| 47 |132| 6 | 50 | 4 2
0
4FESM035-100-06 | ® | 3.5 | (0.1 100| 37 | 6 | 50 | 4 4FEKM050-130-06 | ® | 5.0 | 0,130/ 5.2 |156| 6 | 50 | 4 | ===
4FESMO040-110-06 | ® | 4.0 | 0. |11.0| 42 | 6 | 50 | 4 5
' 4FEKMO055-130-06 | @ | 5.5 | ,,-|13.0( 5.7 |[156| 6 | 50 | 4
4FESM045-110-06 | ® | 45 | (0. |11.0| 47 | 6 | 50 | 4 ;
4FEKM060-130-06 | @ | 6.0 130 - | - | 6|50 4
4FESM050-130-06 | ® | 50 | 0. |130| 52 | 6 | 50 | 4 0.020
-0.005
4FESMO055-130-06 | ® | 55 | 0 1130| 57 | 6 | 50 | 4 4FEKMO080-190-08| @ | 5.0 | ;55| 190| - | - | 8 | 60| 4
4FESM060-130-06 | ® | 6.0 | (0,0 | 130| - | 6 | 50 | 4 4FEKM100-220-10 | @ |10.0 [ 300°|22.0| - | - |10 | 70 | 4
4FESMO060-150-06 | @ | 6.0 | 0| 50| - | 6 | 50 | 4 4FEKM120-260-12 | ® |12.0| 09101260 - | - | 12 | 75 | 4
0
AFESM070-160-08 | ® | 7.0 |.o020| 160 72 | 8 | 60 | 4 4FEKM140-260-16 | @ | 14.0| 20101 26.0|14.2|36.4| 16 | 75 | 4
4FESMO080-190-08 | @ | 8.0 | 002|190 - | 8 | 60 | 4 010
oo0e 4FEKM150-300-16 | @ | 15.0 | 050 30.0(152| 42 | 16 | 90 | 4
4FESM080-200-08 | ® | 8.0 | 0002 200| - | 8 | 60 | 4 :
- -0.010
AFESM090-190-10 | @ | 9.0 | 2% 190 | 92 | 10 | 70 | 4 | ||#FEKM160-320-16]® 160] 065|320 - | - |16 90| 4
4FESM100-220-10 | @ | 10.0 | 3002|220 | - | 10 | 70 | 4
4FESM100-250-10 | @ | 10.0 | 3002|250 | - | 10 | 70 | 4
4FESM120-260-12 | @ | 12.0 | 3010|260 | - | 12 | 75 | 4
4FESM140-260-16 | @ | 14.0 | 3010 | 26.0 | 142 | 16 | 75 | 4
4FESM150-300-16 | @ | 15.0 | 300 | 30.0 | 152 | 16 | 90 | 4
AFESM160-320-16 | ® | 16.0 :8:8;8 320 - 16 | 90 | 4 Recommended Cutting Conditions ® L48
@ : Std. Item
3akas nHcTpymeHTa: http://steelcam.org L13
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Surface finish oriented, For Automatic Iathes/

M 2FESW, 3FESW, 4FESW
(Over all length 35mm / 45mm)

(2FESW)

Workpiece Material: Ni-Co alloy

Facing of
machine
component

2FES

(¢3-2flutes)
Smooth surface

- Ve=20m/min
(n=2,150min"")

- fz=0.023mm/t
(Vf=100mm/min)

Competitor A
(¢3-2flutes)
Large burrs

Large burrs

il

Comparison with competitor's end mill after 600 passes

@ : MEGACOAT is applied
Super Micro-grain carbide

(Internal evaluation)

No. of Flutes: 2, 3, 4

Workpiece Materials * 1st Choice
PP HM KN
~30HRC | (30~40HRC| | ~55HRC t“:{g';l“} Castlron | | Muminum®
\
N
& A
2FESW
e - 2
=N
]
[ L
3FESW
SRS 14
- Q
)
L
4FESW
o «
& fET—————— F
t]
L

Sharp Cutting Edge Reduced Burrs

M 2FESW FII W 3FESW svuern Siting |
(Unit: mm) (Unit: mm)
- O MIl Dia, | of Gt D %‘egrtaﬂl Fioies - OB MIl i, | of ot D %\?\egrﬁ:l Fivien
Description Std. = s . = L . Description Std. = Bl . = L .
2FESW050-050-05A | @ o020 | B 5 | 35 | 2 3FESW050-050-05A | @ o020 | B 5 | 3 | 3
2FESW060-060-05A | @ 0o | 6 5 | 3 | 2 3FESW060-060-05A | ® | 6 | (%, | 6 5 | 35 | 3
2FESW030-030-04 | ® | 3 | (% | 3 4 | 45 | 2 3FESW030-030-04 | @ | 3 | %, | 3 4 | 45 | 3
%3' 2FESW035-035-04 | ® | 35 | (9,0 | 35 | 4 | 45 | 2 3FESW035-035-04 | @ | 35 | 5, | 35 | 4 | 45 | 3
2 2FESW040-040-04 | @ | 4 | 5, | 4 4 | 45 | 2 3FESW040-040-04 | ® | 4 | (%, | 4 4 | 45 | 3
= 2FESW050-050-06 | @ | 5 | 0 | 5 6 | 45 | 2 3FESW050-050-06 | @ | 5 | 5, | 5 6 | 45 | 3
e 2FESW060-060-06 | ® | 6 | 5, | 6 6 | 45 | 2 3FESW060-060-06 | ® | 6 | (5 | 6 6 | 45 | 3
- 2FESW070-070-07 | @ | 7 | 5. | 7 7 | 45 | 2 3FESW070-070-07 | @ | 7 | S5 | 7 7 | 45 | 3
'?) 2FESW080-080-07 | ® | 8 | % | 8 7 | 45 | 2 3FESW080-080-07 | @ | 8 | 5. | 8 7 | 45 | 3
2FESW080-08008 | ® | 8 | 9. | 8 8 | 45 | 2 3FESW080-080-08 | ® | 8 | 5. | 8 8 | 45 | 3
=== | 2FESW100-080-07 | ® | 10 | 3 | 8 7 | 45 | 2 3FESW100-080-07 | @ | 10 | 5. | 8 7 | 45 | 3
2FESW100-080-10 | @ | 10 | %55 | 8 | 10 | 45 | 2 3FESW100-080-10 | @ | 10 | 0, | 8 | 10 | 45 | 3
2FESW120-080-10 | @ | 12 | 5. | 8 | 10 | 45 | 2 3FESW120-080-10 | @ | 12 | 0. | 8 | 10 | 45 | 3
2FESW120-080-12 | @ | 12 | (9. | 8 | 12 | 45 | 2 3FESW120-080-12 | @ | 12 | 5 | 8 | 12 | 45 | 3
2FESW130-080-13 | @ | 13 | (9. | 8 | 13 | 45 | 2 3FESW130-080-13 | @ | 13 | %, | 8 | 13 | 45 | 3
. 4FESW Shouldering m
(Unit: mm) (Unit: mm)
» OB | Ml Dia, | ofcut | D | ongih | Fiies . OB | MiDia. | ofcut | Dia | ongih | Fies
Description Std. = S . = L . Description Std. . o . = . =
4FESW030-030-04 | ® | 3 | (9%, | 3 4 | 45 | 4 4FESW080-080-08 | ® | 8 | 3, | 8 8 | 45 | 4
4FESW035-035-04 | @ | 35 | (%0 | 35 | 4 | 45 | 4 4FESW100-08007 | ® | 10 | 3 | 8 7 | 45 | 4
4FESW040-040-04 | ® | 4 | O, | 4 4 | 45 | 4 4FESW100-080-10 | ® | 10 | o3 | 8 | 10 | 45 | 4
4FESW050-050-06 | ® | 5 | %, | 5 6 | 45 | 4 4FESW120-080-10 | ® | 12 | .S, | 8 | 10 | 45 | 4
4FESW060-06006 | ® | 6 | 5, | 6 6 | 45 | 4 4FESW120-080-12 | @ | 12 | (% | 8 | 12 | 45 | 4
4FESW070-07007 | @ | 7 | (% | 7 7 | 45 | 4 4FESW130-080-13 | @ | 13 | 3. | 8 | 13 | 45 | 4
4FESW080-080-07 | @ | 8 | (5. | 8 7 | 45 | 4
Recommended Cutting Conditions @ L49~L50
@ : Std. Item
L14 3aka3 nHcTpyMeHTa: http://steelcam.org
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3 flutes, Multi-purpose s

No. of Flutes: 3

| 3UFSM Workpiece Materials * 1st Choice
PP HEM] s kN
~30HRC | (30~40HRC| | ~55HRC | | *'Hal™ | | "Ritay ) | Castiron | | mfimmsimi

o » .
S— geeo=

(91~3) (44~)

™ 3UFSM o

¢Dc

(Unit: mm)
Outside Dia. Length of cut Shank Dia. Overall length No. of Flutes
Description Std. Mill Dia. tolerance
¢Dc 13 ¢Ds L 4
3UFSMO010-030-04 ° 1 oo 3 4 50 3
3UFSM015-030-04 ° 1.5 e 3 4 50 3
3UFSM020-030-04 ° 2 e 3 4 50 3
3UFSM025-040-04 ° 25 s 4 4 50 3
3UFSM030-080-06 ° 3 oo 8 6 50 3
3UFSM040-120-06 ° 4 9020 12 6 50 3
3UFSM050-140-06 ° 5 5020 14 6 50 3
3UFSM060-160-06 ° 6 B 16 6 50 3
3UFSM080-200-08 ° 8 5.022 20 8 63 3
3UFSM100-220-10 ° 10 5022 22 10 76 3
3UFSM120-250-12 ° 12 5052 25 12 76 3 -
3UFSM160-320-16 ° 16 5.0s2 32 16 89 3 g’l
3UFSM200-380-20 ° 20 oo 38 20 104 3
@ Products emphasizing high efficiency machining, three flutes type for general semi finishing. It is available for slotting and shouldering E
of wide range of workpiece materials. ]
.(%)
Recommended Cutting Conditions® L50
@ : Std. Item
3akas nHcTpymeHTa: http://steelcam.org L15
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Multi-edge for Slotting / Shouldering,
Multi-purpose (High feed finishing)

M 4PGS, 5PGS, 6PGS

No. of Flutes: 4,5, 6

Workpiece Materials * 1st Choice

*n*nmm}

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

Sl i (] [

NN\

H 4PGSS, 5PGSS OO EET W 4PGSM, 5PGSM, 6PGSM R T
(Short) (Unit: mm) (Medium) (Unit: mm)
Outside Length | Shank | Overall | No. of Outside Length | Shank | Overall | No. of
L Dia. | Mill Dia. | ofcut | Dia. | length | Flutes - Dia. | Mill Dia. | ofcut | Dia. | length | Flutes
Description Std. Description Std.
4Dc tolerance e 4Ds L 7 40c tolerance 3 4Ds L 7
4PGSS030-04506| ® | 3 | 0% | 45 | 6 | 57 | 4 | |4PGSMO060-150-06| ® | 6 | %0 | 15 | 6 | 76 | 4
-0.020
4PGSS040-060-06 | ® | 4 | o33 | 6 | 6 | 57 | 4 4PGSM080-200-08| ® | 8 | 295 | 20 | 8 | 100 | 4
-0.020
4PGSS050-075-06 | ® | S | oo | 75 | 6 | 76 | 4 5PGSM100-250-10| ® | 10 | 995 | 25 | 10 | 100 | 5
-0.020 .
4PGSS060-090-06| ® | € | 003 | O | 6 | 76 | 4 | |gpasm120-300-12) @ | 12 | 292 [ 30 | 12 | 125 | 6
4PGSS080-120-08 | @ | 8 | 00° | 12 | 8 | 100 | 4 002
o 6PGSM160-400-16| ® | 16 | 092 | 40 | 16 | 125 | 6
4PGSS100-150-10| ® | 10 | %5 | 45 | 10 | 100 | 4 6PGSII200.50020 oo
' -500-200 ® | 20 | o 50 | 20 | 150 | 6
4PGSS120-180-12 | @ | 12 | 0% | 18 | 12 | 125 | 4 o8
4PGSS160-240-16| ® | 16 | %2 | 24 | 16 | 125 | 4 | |GPOSM250-630-25) @ | 25 | oo | 63 | 25 | 150 | 6
4PGSS200-300-20 | @ | 20 | 00 | 30 | 20 | 150 | 4
5PGSS250-380-25 | @ | 25 | 00 | 38 | 25 | 150 | 5
g
4
222 :
_ M 4PGSL, 5PGSL, 6PGSL snoucerng | Siotting |
= (Long) (Unit: mm)
'8 Outside . Length | Shank | Overall | No. of
% Description Std. Dia. tc';/llglrae:g‘e of cut Dia. | length | Flutes
3 ¢Dc 12 ¢Ds L z
@ |apasLoso-21006| ® | & | 20 [ 21 [ 6 | 76 | 4
=== |4PGSL080-280-08 | ® | 8 | 00° | 28 | 8 | 100 | 4
5PGSL100-350-10| ® | 10 | 302> | 35 | 10 | 100 | 5
6PGSL120-420-12| @ | 12 | 005 | 42 | 12 | 125 | 6
6PGSL160-560-16 | ® | 16 | 0% | 56 | 16 | 125 | 6
6PGSL200-70020 ® | 20 | 3% | 70 | 20 | 150 | 6
6PGSL250-880-25 | ® | 25 | 0% | 88 | 25 | 150 | 6
Core Diameter Ratio is 60% between the cutting edge and 1Dc and 80% for the rest. Good chip evacuation and high rigidity with
Corner land.
Recommended Cutting Conditions ® L51~L52
@ : Std. Item
L16 3akas nHcTpymeHTa: http://steelcam.org
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Slotting, Shouldering Multi-purpose (Radiu%

No. of Flutes: 4

M 4PGRM

Workpiece Materials * 1st Choice

*n*nmm}

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

SEEEE

- 14

S

i3

M 4PGRM E=E]

(Unit: mm)
o Outside Dia. Mill Dia. Length of cut Neck Dia. |Under Neck Length| Shank Dia. | Overall length |Spec of Corners
Description Std. 4be e . 45 o obs N )

4PGRM030-045-06-R025 ° 3 Sote 45 2.7 9 6 57 R0.25
4PGRM030-045-06-R050 ° 3 Sors 45 2.7 9 6 57 R05
4PGRM040-060-06-R025 ° 4 9029 6 3.7 12 6 57 R0.25
4PGRMO040-060-06-R050 ° 4 2020 6 3.7 12 6 57 RO.5
4PGRM050-075-06-R025 ° 5 20 75 4.6 15 6 76 R0.25
4PGRM050-075-06-R050 ° 5 oo 75 46 15 6 76 R05
4PGRM060-090-06-R025 ° 6 5029 9 5.5 18 6 76 R0.25
4PGRMO060-090-06-R050 ° 6 2020 9 5.5 18 6 76 RO.5
4PGRM060-090-06-R075 ° 6 2020 9 5.5 18 6 76 R0.75
4PGRMO060-090-06-R100 ° 6 5020 9 55 18 6 76 R10 65'
4PGRM080-120-08-R050 ° 8 9022 12 74 24 8 100 R0.5 2]
4PGRM080-120-08-R100 ° 8 9.022 12 74 24 8 100 R1.0 =
4PGRM080-120-08-R150 ° 8 2028 12 74 24 8 100 R15 g
4PGRMO080-120-08-R200 ° 8 2022 12 74 24 8 100 R2.0 2
4PGRM100-150-10-R050 ° 10 208 15 9.2 30 10 100 R05 @
4PGRM100-150-10-R100 ° 10 9022 15 9.2 30 10 100 R1.0 —
4PGRM100-150-10-R150 ° 10 2028 15 9.2 30 10 100 R15
4PGRM100-150-10-R200 ° 10 2022 15 9.2 30 10 100 R2.0
4PGRM120-180-12-R050 ° 12 5032 18 1 36 12 125 RO.5
4PGRM120-180-12-R100 ° 12 e 18 11 36 12 125 R10
4PGRM120-180-12-R150 ° 12 9.9%2 18 11 36 12 125 R15
4PGRM120-180-12-R200 ° 12 50a2 18 11 36 12 125 R2.0
4PGRM160-240-16-R050 ° 16 5032 24 15 48 16 125 R0.5
4PGRM160-240-16-R150 ° 16 20s2 24 15 48 16 125 R15
4PGRM200-300-20-R050 ° 20 204 30 19 60 20 150 R0.5
4PGRM200-300-20-R200 ° 20 2040 30 19 60 20 150 R2.0

No. of Flutes Z=4
Radius type with 4 flutes. The diameter of the neck portion is thinner than the cutting diameter and it is suitable for deep slotting.
Due to the corner-R on the cutting edge, it is applicable for finishing of sloped workpiece.

Recommended Cutting Conditions ® L52
@ : Std. ltem
3akas nHcTpymeHTa: http://steelcam.org L17
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Multi-functional, high efficiency -

SZFK

. . Applicable for plunge milling, ’
Triple functions slotting and finishing with one end mill g

.App.icam% @ @ @

Plunge milling Slotting

Triple Performances

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

4
o " ' Smooth chip
unge milling evacuation due to
small size chip

f Small chips
Sub-groove on gash

Conventional End Mill

Z _
A '
Ux

Large chips

Plunge milling + Slotting Pocketing

o Effect of sub-groove on gash

Slotting

Plunge
milling
i

Poor chip evacuation
increases load on end
mill body and causes
cutting edge breakage

Sub-groove on gash

(Internal evaluation)

- Prevents chip clogging owing to deep flute and gash design.

L

Bottom surface of 3ZFK 3ZFK
cutting edge

Solid End Mill NSS3
L

Conventional End Mill

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

- Excellent wear resistance and
heat-resistance

MEGACOAT is applied
35
MEGﬁCOAT
At

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

w
S

©
o
[©) ’
@ 25 O
] -
5 TI‘KIN . .
S O MEGACOAT Competitor Coating A
15 .FF’N Smooth and sharp to the tip of the Rough coating surface and round
400 600 800 1,000 1,200 cutting edge ) blunt cutting edge
Oxidation temperature (°C) Longer tool life and improved (Internal evaluation)
surface finish

L18

3akas nHcTpymeHTa: http://steelcam.org
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No. of Flutes: 3

. 3ZFKS, 3ZFKM Workpiece Materials * 1st Choice
P Pm] s | K
~30HRC | [30~40HRc| | Stainless \Tijfﬁ‘;;m} Castlron | | muminmé |

v

?
S
& |
& é u —J
MEGACOAT is applied A %[% - %|
“ L

Super Micro-grain carbide

M 3ZFKS (shory) [Samn] W 3ZFKM (Vedium) [

(Unit: mm) (Unit: mm)
Outside o Length | Neck L’{ﬂiir Shank | Overall | No. of Outside o Length | Neck li'\‘ldcir Shank | Overall | No. of
Description std. Dia. tmleng:ié ofcut | Dia. Length Dia. | length | Flutes Description Std. Dia. lgﬂlglrg:zé ofcut | Dia. Length Dia. | length | Flutes
¢Dc e | ¢D1 | €2 ¢Ds L z ¢Dc 2 | ¢D1 | €2 ¢Ds L z
3ZFKS060-090-06 %) | ® | 6.0 | %, (90| - | - | 6 |50 3 3ZFKM030-060-06F) | @ | 3.0 | 0. [6.0|32|65 6 |50 3
3zFKS070-105-08(F8) | @ | 7.0 | %, [105/72|113] 8 |60 | 3 3ZFKM030-080-06 () | @ | 3.0 | 0. |80 (32|86 6 |50 3
3ZFKS080-120-08(7%) | @ | 8.0 | 000 (120 - | - | 8 |60 | 3 | |3ZFKMO40-080-06(PB)| @ | 4.0 | 0. |80 (42|86 6 |50 3
3ZFKS100-150-10 (%) | @ |10.0| 5000 (150 - | - | 10 [ 70 | 3 | |3zFKMO40-120-06(B)| @ | 4.0 | 0. 12042130/ 6 |50 | 3 L
3ZFKS120-180-12(7%) | @ | 12.0| 001 (180 - | - | 12 | 75 | 3 | |3zFKM050-100-06[¥B)| @ | 5.0 | 0. |10.0/ 5.2 10.8] 6 |50 | 3
3ZFKM050-130-06 (@) | @ | 5.0 | 0, [13.0/52(140| 6 |50 | 3 "
7%
3ZFKM060-130-06 [ZX] | @ | 6.0 _0?02 13.0, - | - 6 |50 | 3 4////,
3zFKM070-160-08 (%) | @ | 7.0 | %, [16.0/7.2(17.3] 8 |60 | 3 =
3ZFKM080-190-08 (%K) | @ | 8.0 | 0% [19.0] - | - | 8 |60 3 E
3ZFKM100-220-10 (%) | @ | 10.0| D% [220] - | - | 10 |70 | 3 o
- o
3zFKM120-260-12 (7% | @ | 12.0| 30} [260) - | - | 12 | 75| 3 «
3ZFKM160-350-16 (%K) | @ | 16.0 | 3000 [35.0| - | - | 16 | 90 | 3 | e—
M Case Studies
© Slotting of Titanium Alloy
OutSIde' S (10 - Better surface finish and longer
Workpiece | L. <\ 4y « tool life with 3ZFK. :
Material - Compared to competitor's
Spindle 3ZFK: n=1,700min"! coated products, the 3ZFK has
Revolution | Competitor B: n=1,300min-" | a 1.4 times longer tool life.
Feed Rate | Vf =460mm/min - zat’md o - 3ZFK prevents bgrrformatlon
2p=2mm (Totalslot depth=1omm) due to sharp cutting edge.
Depth of Cut | apxae=2x10mm (Wet)
& Cutting edge after 35 passes
3ZFK
Competitor B
1
0 0 Rmerdtgooves 0 Competitor B~ 3ZFK Competitor B 3ZFK
(Internal evaluation)
(Internal evaluation)
Recommended Cutting Conditions ® L53
@ : Std. ltem
3akas nHcTpymeHTa: http://steelcam.org L19
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High feed, high efficiency

ANMIPLES, AUUPR

M Innovative design for high efficiency stable milling
@ Varied interval flute design / Variable Lead

i Superior anti vibration performance due to Kyocera’s
unique varied interval flute design / Variable Lead

Varied interval flute design Variable Lead

Cutting force varies due Every flute has its optimum Helix
to varied flute width, Angle (Lead Angle ), which
which prevents periodical enables excellent anti vibration
vibration during milling. effect.
Prevents chattering, and superior
0P surface finish.
Helix Angle: §1=42°, §2=44°
\L
( )
Variable Lead: Prevents chattering Superior surface finish, compared to Competitor B (variable lead angle)
¥ ___- __ - T Competitor B Minimum
= 4MFK080-190 Competitor A 4MFKO080-190 | Variable Lead | . .
" s (Equal lead angle) End Mill vibration
Resultant force of cutting force  Resultant force of cutting force when
Workpiece Material | SCM440 a0 40 Workpiece Materal] S45C - shouldering.
Outside Dia.  [¢8 2,000 2,000 Outside Dia. |48 Excellent
’ 1 — - . surface
Spindle Revolution  n=2,650min” |, 11000 poaans Spindle Revolution | n=6,000min"
" ' i 5 | | R A finish.
JLCCICCCIY Vi=s00mmimin| [ N Table feed | Vi=1,500mm/min Provents |5y -
- 2 21 22 2 24 25 2 21 22 23 24 25 : attering occurs
- Depth of cut apxae=10x8mm Cuting Tin:e s Cuting Time [s] Depth of cut apxae=8x2mm chattering
7 " \ (Internal evaluatin)
— ® Special Flute Design
S -
2 Stable Chip Evacuation due to New Special Flute Design
% Wide chip pocket High rigidity due to
@ increased core thickness
Wide Chip Pocket
— Effects: Excellent chip Core thickness improves the
evacuation in high feed rigidity, preventing vibration and
grooving. inclination of tool during machining.
M Case Studies

SCM415H

- Automotive parts - Automotive parts
- n=3,500min"* (Vc=77m/min) Slotting - n=5,300min"" (Vc=100m/min) Shouldering
- apxae=5x7mm \ - apxae=3.5x0.9mm
- Vf=1,000mm/min - Vf=500mm/min (0.09mm/t)
(fz=0.071mm/t) — —

- Wet

- Wet

Y

500 pcs . Chipping

4MFKO070-160 4MFR060-130-R10
n - Oofimesthe ~
50 pcs sl Competitor Coated Carbide D

Competitor Coated Carbide C

[Competitor Coated Carbide C] - AMFK showed 5 times longer tool life than [Competitor Coated Carbide D] “The 4MFR End Mill machined 1,000 pieces and was

$7-4 flutes Competitor C. Cutting conditions are same as available for further machining, while Competitor D

n=2,000min-'(Vc=44m/min) - Compared to Competitor C, 4MFK increased the above. could not continue machining because of chipping

apxae=5x7mm feed rate by 6.6 times. after processing 500 pieces.

Vi=150mm/min (fz=0.019mm/t) - No vibration occurred. Stable milling.

Wet (Evaluation by the user) (Evaluation by the user)
L20 3akas MHCTpyMeHTa: http://steelcam.org
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M 4MFK, 4MFR (&)

No. of Flutes: 4

Workpiece Materials

* 1st Choice

%*
(P

~30HRC

30~ 40HRC

>

HIM

~55HRC

Stainless
steel

Titanium
Alloy

Cast Iron Auminum &

E

o

AMFK  4MFR
- , .
e __ n
-
$ISSS§—— i
I ——_—
B AMFK (with corner land) (Uit mm) M AMFR (Radius) (Unit: )
Otg§ide . Length ;uning Neck l’J\‘r;dcekr Shank | Overall | No. of Outside . Cormer Length| Neck Lilnedc?(r Shank | Overall | No. of
P fia. | Mill Dia. | of cut Dia. Dia. | length | Flutes et Dia. | Mil Dia. | Radius| of cut | Dia. Dia. | length | Flutes
Description Std. tolerance Izggt% Length Description Std. olerance Length
¢Dc 2 ¢D1 | 2 | ¢Ds | L | Z ¢Dc r 2 | ¢D1 | €2 | ¢Ds | L | Z
4MFK030-045 [TX] | @ 45| S 5.4 4MFR030-080-R02 (ZX) | @ 0.2
4MFK030-080 (%) | ® |30 | 0. [ 8 | M [315/ 96| 6 |60 4 4MFR030-080-R03 (ZX) | @ | 3.0 _0_%15 03| 8 [315/96| 6 |60 4
4MFK030-120 [7%] | @ 12| L 14.4 4MFR030-080-R05 (ZX) | @ 0.5
4MFK040-060 [7X]| @ 6 | S 7.2 4MFR040-110-R02 (ZK] | @ 0.2
4MFK040-110 K] | @ 40| 0 mim|, 1820 o], 4MFR040-110-R03 (K] | @ 400 03| laslisal 6 |60l 4
4MFK040-120 (75} | @ 0015 | 12 |M(3D) 14.4 4MFRO040-110-R05 (FX)| @ 0.015) 0.5
4MFKO040-160 [T%] | @ 16 | L 19.2 4MFR040-110-R10 (ZX) | @ 1.0
4MFK050-075 %] | @ 75| S 9.0 4MFRO050-130-R02 (ZX) | @ 0.2
4MFK050-130 (%) | ® | 5.0 | 0. [ 13 | M |52 [156] 6 |60 4 4MFR050-130-R03 (ZX)| @ 50l 0108 ol colissl 6 leol 4
4MFK050-200 (FX)| @ 20| L 24.0 AMFRO50-130-R05 (XKD | @ | | 0015 05 : '
4MFK060-090 (7B | @ 9 |Ss 4MFR050-130-R10 (ZX) | @ 1.0
4MFKO060-130 B | @ o | 13| M 4MFR060-130-R03 (28} | @ 0.3
6.0 | - 6 |60 4
4MFK060-150 [F8)| @ 0020 | 15 |Mes0) 4MFR060-130-R05 (28} | @ 6ol 0 108 1 | o el
4MFK060-220 B | @ 22 | L AMFRO60-130R10EB) | @ | |0020] 10
4MFK070-105 [T%] | @ 105 S 12.6 4MFR060-130-R15 (Z8) | @ 1.5
4MFK070-160 [T%) | @ | 7.0 _0_320 16 | M [72(192] 8 |70 4 4MFR080-190-R03 (FH) | @ 0.3
4MFK070-250 [7X)| @ 25 | L 30.0 4MFR080-190-R05 (P8} | @ 0.5
4MFK080-120 B | @ 128 4MFR080-190-R10 B} | @ go 0008|101 1 1,
4MFK080-190 B | @ o0 | 19 | M AMFRO80-190-R15 B} | @ | | 0025 15
8.0 |’ - 8 |70| 4
4MFK080-200 (8 | @ 0025 | 20 |MesD) 4MFR080-190-R20 221 | @ 2.0
4MFK080-280 [F8)| @ 28 | L 4MFR080-190-R30 (P8} | @ 3.0
4MFK090-135 [7X]| @ 0005|135 S 16.2 4MFR100-220-R03 (Z8) | @ 0.3
= 9.0 9.2 10 |80 4
4MFK090-205 (%] | @ 0025 120.5| M 24.6 4MFR100-220-R05 (X8 | @ 0.5
4MFK100-150 (78} | @ 15| 8 4MFR100-220-R10 B | @ 10010008 10} os |0 g0l s
4MFK100-220 7| @ o005 | 22 | M AMFR100-220R15@R)| @ | | 0025 15
10.0| - 10 |80 4
4MFK100-250 [F8)| @ 0025 | 25 |M2sD) 4MFR100-220-R20 (FB) | @ 2.0
4MFK100-330 B | @ 33| L 4MFR100-220-R30 (Z8) | @ 3.0
4MFK120-180 8 | @ 18 | S 4MFR120-260-R05 (8 | @ 0.5
4MFK120-260 [fB)| @ |12.0| 00 [ 26 [ M | - 12 [100| 4 | |4MFR120-260-R10 (B)| @ 1.0
4MFK120-360 78| @ 36 | L 4MFR120260R15 @8 | @ |12.0 30015 |26 | - | - | 12 [100| 4
4MFK160-240 B | @ 24| s 4MFR120-260-R20 (¥R | @ 2.0
4MFK160-350 [F8)| @ [16.0/ 000 [ 35 | M | - 16 (110 4 | |4MFR120-260-R30 8| @ 3.0
4MFK160-480 B | @ 48 | L 4MFR160-350-R10 (B} | @ 1.0
4MFR160-350-R15 [ ) 1.5
* Applications for each cutting edge length 4MFR160-350-R20% ° 16.0 88:138 20 35 - ) 16 |110| 4
S: Short 4MFR160-350-R30 (FB)| @ 3.0
M: Medium) m Recommended Cutting Conditions ® L54
L Long .........
@ : Std. Item

3akas nHcTpymeHTa: http://steelcam.org
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Difficult-to-cut Material, High efficiency/

AP 4TIRR

I High efficiency end mill for high efficiency machining of difficult-to-cut materials (stainless steel, titanium alloys and heat-resistant alloys)

@ Optimum edge shape for high efficiency machining
-

Better chip evacuation at high feed machining
Low cutting force and burr prevention by large rake angle and helix angle

Conventional End Mil ATFIGATER M 20% reduction of cutting force at slotting

Cutting force at machining 100mm

y F -_ 4TFK Competitor A
P 800
pics e Competitor Ave.

00 (566.3N)

400 Kyocera Ave.
(455.4N)

Resultant cutting force [N]

5 10 15
Cutting time (s)

Excellent chip evacuation at high feed  Cutting Condition Workpiece Material : SCM440 End Mill Dia. §6 Dry n=4,800min’!
by wide chip pocket and large rake angle Vf=500m/min ap=6mm

Solid End Mill NSS3
L

Cutting Condition Workpiece Material : SUS304 End Mill Dia. 6 Slotting WET n=3,200min"! Vf=150mm/min ap=6mm

® Varied interval flute design / Variable Lead

(" )
Superior anti vibration performance due to Kyocera's unique varied interval flute design / Variable Lead
Varied interval flute design Variable Lead
Cutting force varies due to Every flute has its optimum
varied interval flute, which helix angle (lead angle 6),
prevents periodical vibration which enables excellent
during machining and anti vibration effect and
good surface finish
\\
L22 3akas MHCTpyMeHTa: http://steelcam.org
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No. of Flutes: 4

. 4TFK! 4TFR @ Workpiece Materials * 1st Choice
(PPl HEM] s [ KN
E =
N
N
S
NS _“ A’
4TFK  4TFR
MEGACOAT NANO is applied o s
2 B e ! m
t_llg
Super Micro-grain carbide ¢ L
RN 5 B
L
M 4TFK (With corner land) wntmm M 4TFR (Radius) (Unit: mm)
Outside . Length ;uning Neck l’J\‘r;dcekr Shank | Overall | No. of Outside . Cormer Length| Neck Lilnedc?(r Shank | Overall | No. of
Desaription Std. Dia. tM\IID|a. of cut edge Dia. Length Dia. | length | Flutes Description std. Dia. | Mil Dia. | Radius| of cut | Dia. Length Dia. | length | Flutes
folerance lenghh tolerance
¢Dc L ¢D1 | 2 | ¢Ds | L | Z ¢Dc r 2 | ¢D1 | €2 | ¢Ds | L | Z
4TFK030-045 [X] | @ 45| S 5.4 4TFR030-080-R02 (K] | @ 0 |02
0 3.0 | 0015 8 [315/96| 6 |60 4
4TFK030-080 [FX) | ® | 3.0 | ;5| 8 | M [3.15(96| 6 |60| 4 | |4TFR030-080-R05 () | @ 015 0.5
4TFK030-120 12| L 14.4 -120- 0.2
D e 4TFROAD-120-R02 ) | @ 4.0 _0%15 12 42144 6 |60 4
4TFK040-060 %] | @ 6 | S 7.2 4TFR040-120-R05 (ZX) | @ 015| 05
4TFK040-120 (%) | @ |40 | 0. [12 | M |42 [144] 6 |60| 4 | [4TFRO50-130R02[XX) | @ 0.2
4TFK040-160 ([TX] | @ 16 | L 19.2 4TFR050-130-R05 (K] | @ | 5.0 _0.%15 05|13 |52 156 6 |60 4
4TFK050-075 ([TX] | @ 75| S 9 4TFR050-130-R10 (ZX) | @ 1.0
4TFK050-130 [FX) | @ | 5.0 | 5| 13 | M |52 (156] 6 |60| 4 | [4TFRO60-150-R03 (@B} | @ 0.3
4TFK050-200 %) | @ 20 | L 24 4TFR060-150-R05 (¥X) | @ | 6.0 _0_820 05|15 | - | - 6 |60 4
4TFK060-090 (TR | @ 9 | S 4TFR060-150-R10 R) | @ 1.0
0
4TFK060-150[F8) | @ | 6.0 | (0| 15 | M | - 6 | 60| 4 | |4TFR0S0-200-R03 (R | @ 03 2
4TFK060-220 22 | L -200- 0.5
fig.2 i ] 4TFR080-200-R05 (8] | @ 8.0 8ggg 20l - i 8 |70 4 7’
4TFK070-105 %] | @ 105 S 12.6 4TFR080-200-R10 (28} | @ 0025 1.0 4,,,,,
0
4TFK070-160 [FX) | @ | 7.0 | ;0| 16 | M [ 7.2(19.2] 8 |70 | 4 | |4TFR080-200R0(FR) | @ 2.0 =
4TFK070-250 [T%] | @ 25 | L 30 4TFR100-250-R03 (28] | @ 0.3 =
4TFK080-120 B | ® 12]s 4TFR100-250-R05 @B | @ 05 2
-0.005 L
4TFK080-200[FB) | @ | 8.0 | /e | 20 | M | - 8 |70| 4 | [4TFR100-250R10FE) | ® | ' o005\ 10|, | | | 4o |gol 4 o
4TFK080-280 P8 | @ 28 | L 4TFR100-250-R15 @) | @ | | 0025 15 S
4TFK090-135 [X] | @ 90 | 0005|135 S NI 4TFR100-250-R20 8} | @ 2.0 @
4TFK090-205(FR) | @ | | 09%5|205| M |~ |24.6 4TFR100-250-R30 (Z8) | @ 3.0
4TFK100-150 T8 | @ 15| S 4TFR120-260-R05 (8] | @ 0.5
-0.005
4TFK100-250 [FB) | @ |10.0| /e | 25 | M | - 10 |80 | 4 | |4TFR120260R10(F8) | @ 0510 1.0
4TFK100-330 %8 | @ 33| L 4TFR120-260-R15 (¥8) | @ |12.0| 30| 15| 26 | - | - | 12 |100| 4
4TFK120-180 T8 | @ 18 | S 4TFR120-260-R20 (ZR) | @ 2.0
4TFK120-260 (8 | @ [12.0| 0026 [ M | - 12 [100| 4 | |4TFR120-260-R%0 8 | @ 3.0
4TFK120-360 (TR | @ 36 | L 4TFR160-350-R10 R) | @ 1.0
4TFK160-2408 | @ 24 s 4TFR160-350-R20 P8 | @ |16.0 3010120 |35 | - | - | 16 [110| 4
-0.010 '
4TFK160-350 (B} | @ |16.0| ;| 35 | M | - 16 |[110| 4 | |4TFR160-350-R30 (FE) | @ 3.0
4TFK160-480 8 | @ 48 | L 4TFR200-450-R10 (Z8) | @ 1.0
4TFK200-300 00 | ® | [o00| 30 | S 20 |1os| 4 | |4TFR200450-R20 (B | @ |20.0 A0 20|45 | - | - | 20 |125 4
4TFK200-450 (8 | @ | | 000| 45 | M 4TFR200-450-R30 (Z8) | @ 3.0

* Applications for each cutting edge length

S: Short
M: Medium

@ : Std. Item

(RN Shouldering m
Shouldering

3akas nHcTpymeHTa: http://steelcam.org
8 (343) 382-52-03 | sales@sverla-ekb.ru

Recommended Cutting Conditions ® L55
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High efficiency chip evacuation, for Steel and Difficult-to-cut materials,
Varied interval flute design Vs

No. of Flutes: 4

. 4YEKM’ 4YECM’ 4YERM Workpiece Materials * 1st Choice
[PIPImIs s K
~30HRC | |30~40HRc| | Stainle ’ e J ‘“ irastant | Cast Iron

‘Lx é‘;_l

SEFEEEE

(YEKM)  (YECM) (YERM) (YERM

A f@ ********* -4

4YECM'’s Varied
interval flute design

B 4YEKM (With corner land) e FETE M 4YECM (With corner chamfering) Bl L)
(Unit: mm) (Unit: mm)
Outside . Length| Shank |Overall No. of Outside - Length| Shank [Overall No. of
orspion | s 02| M08 o Dol g | oot s D 0 ol D L g e
4YEKMO040-120-06 | @ | 4 |50 | 12 | 6 | 55 | - | 4 4YECM040-120-06-C04 | @ | 4 | 3320 | 12 | 6 | 55 |C04| 4
4YEKMO050-130-06 | @ | 5 | 3% | 13 | 6 | 57 | - | 4 4YECMO050-130-06-C04 | @ | 5 |0053| 13 | 6 | 57 |C04| 4
4YEKMO060-130-06 | @ | 6 | 9920/ 13 | 6 |57 | - | 4 4YECM060-130-06-C04 | @ | 6 | 3320 | 13 | 6 | 57 |C04| 4
4YEKM080-160-08 | ® | 8 | 9%2°| 16 | 8 | 63 | - | 4 4YECM080-160-08-C04 | @ | 8 | 0922| 16 | 8 | 63 |CO04| 4
4YEKMO090-190-10| @ | 9 [ 535 | 19 | 10 | 72 | - | 4 4YECMO090-190-10-C05 | @ | 9 [ 3925| 19 | 10 | 72 |C05| 4
4YEKM100-220-10| @ | 10 [ 3328 | 22 | 10 | 72 | - | 4 4YECM100-220-10-C05 | @ | 10 | 0923 | 22 | 10 | 72 [C05| 4
4YEKM120-260-12 | @ | 12 | 93% | 26 | 12 | 83 | - | 4 4YECM120-260-12-C05 | @ | 12 | 0032 | 26 | 12 | 83 |C05| 4
4YEKM160-320-16 | @ | 16 | 092 | 32 | 16 | 92 | - | 4 4YECM160-320-16-C05 | @ | 16 | 3332 | 32 | 16 | 92 |C05| 4
4YEKM200-380-20 | @ | 20 | 5390 | 38 | 20 | 104 | - | 4 4YECMZ200-380-20-C05 | @ | 20 | 0093 | 38 | 20 | 104 |C05| 4
4YEKM250-450-25 | @ | 25 | 5390 | 45 | 25 | 121 | - | 4 4YECM250-450-25-C05 | @ | 25 | 0033 | 45 | 25 | 121 |C05| 4
7/,,,?, M 4YERM (Radius) shouerng | Sioting |
%
E (Unit: mm)
2 - o Mil Dia. et | D %\;egr{ar:l Spec of Floies
L Description Std. tolerance Corners
) ¢Dc 2 ¢oDs L z
S |+vermoso-12006R020| @ | 4 [ 39| 12 | 6 | 55 |[RO2| 4
4YERM050-130-06-R020| @ | 5 | 3352 | 13 | 6 | 57 |[R0.2| 4
4YERM0G0-130-06-R020| @ | 6 | 3353 | 13 | 6 | 57 |[R0.2| 4
AYERM080-160-08-R020| @ | 8 | 5925] 416 | 8 | 63 |R0O2| 4
AYERM090-190-10-R020| @ | 9 | 59251 49 | 10 | 72 |RO2| 4
4YERM100-220-10-R030| @ | 10 | 5925 | 22 | 10 | 72 |R0.3| 4
4YERM120-260-12-R030 | @ | 12 | 0532 | 26 | 12 | 83 |R0.3| 4
4YERM160-320-16-R030| @ | 16 | 0932 | 32 | 16 | 92 |R0.3| 4
4YERM200-380-20-R030| @ | 20 | 0543 | 38 | 20 | 104 |[R0.3| 4
4YERM250-450-25-R030| @ | 25 | 3349 | 45 | 25 | 121 |[R0.3| 4
Varied interval flute design prevents vibration and reduces cutting force at slotting.
This has led to the high speed and high feed rate machining.
We provide three types of edge shape for different application; Radius, Corner Land and Corner Chamfered type.
There is Maximum 0.01mm back taper.
Recommended Cutting Conditions® L55
@ : Std. Item
L24 3akas nHcTpymeHTa: http://steelcam.org
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High efficiency chip evacuation, for Steel and Difficult-to-cut materials,
Varied interval flute design Vs

No. of Flutes: 5

. 5DEKM1 SDERM Workpiece Materials * 1st Choice
[PEIPIMIs I's ]l K
~30HRC 30~40HRCJ ainle ’ it ‘ itastant| | Cast Iron

(DEKM)  (DERM)  (DERM)

- SIS Eeeneees E

- _.«]_A]_»]LUU

B 5DEKM (With corner land) LI05 M 5DERM (Radius) [ sioting |

(Unit: mm) (Unit: mm)

QOutside Length | Shank | Overall | No. of Outside Length| Shank |Overall No. of

L Dia. | Mill Dia. | of cut | Dia. | length | Flutes - Dia. | Mill Dia. | of cut | Dia. | length |Spec of | Flutes
Description Std. e e . = L S Description Std. = S . = § s 5
5DEKM040-120-06 | @ 4 3323 | 12 6 55 5 5DERM040-120-06-R025 | @ | 4 | 3:333 | 12 6 55 |R0.25| 5
5DEKMO050-130-06 | @ 5 0020 | 13 6 57 5 5DERM050-130-06-R025| @ | 5 | 3:323 | 13 6 57 |R0.25| 5
5DEKMO060-130-06 | @ 6 293 | 18 6 57 5 5DERMO060-130-06-R040| @ | 6 | 3:333 | 13 6 57 |R04 | 5
5DEKM080-160-08 | @ 8 225 | 16 8 63 5 5DERM080-160-08-R050| @ | 8 | 3335 | 16 8 63 |RO5| 5
5DEKM090-190-10 | @ 9 o322 | 19 10 72 5 5DERM090-190-10-R050| @ | 9 | 5935 | 19 | 10 | 72 |R05| 5
5DEKM100-220-10 | @ 10 | 2325 | 22 10 72 5 5DERM100-220-10-R050| @ | 10 | 2:335| 22 | 10 | 72 |R05| 5
5DEKM120-260-12 | @ 12 | 382 | 26 12 83 5 5DERM120-260-12-R075 | @ | 12 | 53% | 26 | 12 | 83 |R0.75| 5
5DEKM160-320-16 | @ 16 | 33 | 32 16 92 5 5DERM160-320-16-R075| @ | 16 | 3:233 | 32 | 16 | 92 |R0.75| 5
5DEKM200-380-20 | @ 20 | 3343 | 38 20 | 104 5 5DERM200-380-20-R075| @ | 20 | 3:343 | 38 | 20 | 104 |R0.75| 5
5DEKM250-450-25 | @ 25 | 3343 | 45 25 | 121 5 5DERM250-450-25-R075 | @ | 25 | 3:343 | 45 | 25 | 121 |R0.75| 5

5 edge design enables high feed rate machining. Varied intervals prevent vibration.
5DERM is suitable for 0.8Dc slotting. Recommended Cutting Conditions ® L56

Steel and Difficult-to-cut materials, Finishing Ve

NN
-

No. of Flutes: 4, 6 7

2
| 4YFSM, 6YFSM Workpiece Materials * 1st Choice _
* * * % % =
©
(P II'P | IJ'II] =3 \ﬂ K| 2
~30HRC | (30~40HRC| | S2OG%® | | Thtau™ | (Meiiose) | castiron o
T ?—)
N ) @
’ I
\i; g @ —
Na A
L
[
AN £
H 4YFSM M 6YFSM
(Unit: mm) (Unit: mm)
Outside Length | Shank | Overall | No. of Outside Length | Shank | Overall | No. of
- Dia. | Mill Dia. | of cut Dia. | length | Flutes L Dia. | Mill Dia. | of cut | Dia. | length | Flutes
Description Std. Description Std.
oDc tolerance e oDs L 7 oDc tolerance e oDs L 7
4YFSMO040-130-06 | @ 4 2923 13 6 50 4 6YFSM060-130-06 | @ 6 292 13 6 50 6
4YFSMO050-130-06 | @ 5 B Otoa) 13 6 50 4 6YFSM080-190-08 | @ 8 0925 19 8 63 6
6YFSM100-220-10 | @ 10 2925 22 10 76 6
. X . . 6YFSM120-260-12 | @ 12 0932 26 12 76 6
l\DA-UItlplf fIL;:e? t.yg(e) c;NItE ﬁxcellen.tt -Chlr: evacukatlon. I(Cored GYFSM160-320-16 | ® 16 | 992 | a2 16 89 6
iameter Ratio: 60%) It has positive type rake angle an 6YFSM200-380-20 | @ | 20 | 93| 38 | 20 | 104 | 6
suitable for semi-finishing of difficult-to-cut materials such
as stainless steel and nickel high-heat resistance alloy.
Recommended Cutting Conditions® L57
@ : Std. Item
3akas nHcTpymeHTa: http://steelcam.org L25
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High efficiency chip evacuation,
Roughing, serrated edge Ve

M 3RDS, 4RDS, 5RDS

No. of Flutes: 3, 4, 5

Workpiece Materials * 1st Choice

PP IMEK]
~30HRC | |30~ 40HRC St:::Lelss

SR E E E

Cast Iron

S N e—

M 3RDSM, 4RDSM, 5RDSM B [T ™ 3RDSL, 4RDSL, 5RDSL
(Medium) (Long)
(Unit: mm) (Unit: mm)
Outside| ~ [Length|Shank Overall[Spec of| No. of Outside| _ |Length|Shank Overall|Spec of| No. of
Description Std. |_Dia. tg’:ng:gé of cut | Dia. |length |Corners| Flutes Description Std. |_Dia. tgllltla"rzla)r:ié of cut | Dia. |length |Corners| Flutes
¢Dc L ¢Ds L C z ¢Dc 2 ¢Ds L C Z
3RDSMO040-110-06 | @ | 4 | 090 | 11 | 6 | 55 | 03| 3 3RDSL060-240-06 | ® | 6 | 0%0 | 24 | 6 | 76 | 03 | 3
3RDSM050-130-06 @ | 5 | 0002 | 13 | 6 | 57 | 03 | 3 3RDSL080-280-08 | ® | 8 | %0 |28 | 8 | 76 | 03| 3
3RDSMO060-130-06 | ® | 6 | 000 | 13 | 6 |57 | 03| 3 4RDSL100-340-10 | @ | 10 | 090 | 34 | 10 | 89 | 05 | 4
3RDSM080-160-08 | ® | 8 | 090 | 16 | 8 | 63 | 03| 3 4RDSL120-450-12 | @ | 12 | 290 | 45 | 12 | 100 | 05 | 4
4RDSM100-220-10 | @ | 10 | 390 | 22 | 10 | 72 | 05 | 4 4RDSL160-560-16 | ® | 16 | 090 | 56 | 16 | 125 | 05 | 4
4RDSM120-260-12 | @ | 12 | 095 | 26 | 12 | 83 | 05 | 4 4RDSL200-600-20 | ® | 20 | 295 | 60 | 20 | 125 | 05 | 4
4RDSM160-320-16 | @ | 16 | 0950 | 32 | 16 | 92 | 05 | 4 5RDSL250-800-25 | @ | 25 | 090 | 80 | 25 | 150 | 05 | 5
4RDSM200-380-20 | @ | 20 | 9% | 38 | 20 | 104 | 05 | 4
5RDSM250-450-25 | @ | 25 | 09% | 45 | 25 [121 | 05 | 5
%///3/ Three, four and five flutes types are available for roughing. They reduce cutting force due to the edge design with sine-curve pattern.
A
=
©
[
L
kel
'S
0}
I
Recommended Cutting Conditions® L57~L58
@ : Std. ltem
L26 3akas MHCTpyMeHTa: http://steelcam.org
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High efficiency chip evacuation
Roughing, Notched edge Va

No. of Flutes: 4, 6

. 4RFSM’ GRFSM Workpiece Materials * 1st Choice
(P PIHIH]|M] B S IK

~ 30HRC |30~ 40HRC ~55HRC} ~68HRC | ~'oteel A"oy oy || Castlron

SUEEE

M 4RFSM LI W6RFSM [E=]

(Unit: mm) (Unit: mm)
Outside] ____ [Length] ShankOverall| Spec of| No. of Outside|  [Length| Shank |Overall|Spec of| No. of
Description Std. | Dia. | Mill Dia. | of cut | Dia. |length |Corners| Flutes Description std. |_Dia. | Mill Dia. | of cut | Dia. |length |Corners| Flutes
oDc tolerance ) oDs L c Z oDc tolerance ) oDs L c 7
4RFSM060-130-06 | @ | 6 | 0950 | 13 | 6 | 57 | 03| 4 6RFSM160-320-16 | @ | 16 | 090 | 32 | 16 | 92 | 0.6 | ©
4RFSM080-160-08 | @ | 8 | 090 | 16 | 8 | 63 | 04 | 4 6RFSM200-380-20 | @ | 20 | 095 | 38 | 20 | 104 | 1.0 | ©
4RFSM100-220-10 | @ | 10 | 090 | 22 | 10 | 72 | 05 | 4 6RFSM250-450-25 | @ | 25 | 0950 | 45 | 25 | 121 | 1.1 | 6
4RFSM120-260-12 | @ | 12 | 090 | 26 | 12 | 83 | 06 | 4
4RFSM160-320-16 | @ | 16 | 090 | 32 | 16 | 92 | 06 | 4
4RFSM200-380-20 | @ | 20 | 095 | 38 | 20 | 104 | 1.0 | 4 Recommended Cutting Conditions ® L58

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

High efficiency chip evacuation

- - v
Roughing, Notched edge, Radius g"
No. of Flutes: 3,4 ‘«Z
o 3RFRS’ 4RFRS Workpiece Materials * 1st Choice E
©
C
PIPT :
S
~30HRC |30~ 40HRC|| ~55HRC || ~68HRC || Stainle A"oy Alloy Cast Iron (8
L
:2{
M 3RFRS (Radius) S T M 4RFRS (Radius) o
(Unit: mm) (Unit: mm)
Outside{ ~|Length|Shank|Overall |Spec of {Under Neckl No. of Outside| ~|Length|Shank|Overall |Spec of Under Neckl No. of
Description Std.| Dia. N|||" Dia. | of cut | Dia. | length |Corners| Lengh | Flutes Description Std.| Dia. 'V||l|| Dia. | of cut | Dia. |length |Comners| Lengh |Flutes
oDc | T s | L | r | & | z oDc | T s [ L | r | & | z
SRFRSO40-040-06R075 | @ | 4 | 9 | 4 | 6 | 75 |R075|27.5| 3 | [ 4RFRS060-060-10R075 | @ | 6 | 090 | 6 | 10 | 100 |R075|52.5| 4
3RFRS050-050-06-R075 | @ | 5 | %0 | 5 | 6 | 75 |R075| 17 | 3 | |4RFRS0s0-080-10R075 | @ | 8 | 2%° | 8 | 10 | 100 |R07531.5| 4
4RFRS100-100-12R075 | @ | 10 | 000 | 10 | 12 | 125 |R07533.5| 4
URFRS120-120-16-R100 | @ | 12 | 090 | 12 | 16 | 125 |R10|585| 4
Due to the strong cutting edge with large flat surface, it is suitable for hard materials and titanium alloys.
It can provide good surface roughness of 2.5 to 4.9 umRa. Recommended Cutting Conditions @ L59
@ : Std. Item
3akas nHcTpymeHTa: http://steelcam.org L27
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High efficiency, High feed rate finishing, Shouldering Ve

BPPLS BPPK

M High efficiency machining and superior surface finish due to new special flute design

® Varied interval flute design / Variable Lead
-

~\

Superior anti vibration performance due to Kyocera’s unique varied interval flute design / Variable Lead

Varied interval flute design Variable Lead

Cutting force varies due
to varied interval flute,
which prevents periodical
vibration during machining

Every flute has its optimum
helix angle (lead angle ),
which enables excellent
and anti vibration effect
and good surface finish

oEPR=Y 020,70,

Surface finish comparison (side surface) End wmill Dia. y12

Workpiece Material SCM440 SUS304 Ti6Al-4V
n=3,300min™ (Vc=124m/rev) n=2,500min™" (Vc=94m/rev) n=2,500min™" (Vc=94m/rev)

Cutting Conditions | Vf=2,000mm/min (fz=0.1mm/t) Vf=1,130mm/min (fz=0.08mm/t) | Vf=1,130mm/min (fz=0.08mm/t)
apxae=30x1.5mm apxae=30x0.6mm apxae=30x0.6mm

\/ 6PFK

Results
\M‘%\

'a
o

"
E
©
<
L
2
]
2]

'.H'" 1"‘*«.}"\ :I. I_\ . s

LR Dullfsurf d ”M
Cl m&\“ X el e i & Dulisurface ue peeHappreac i
High feed and high efficiency shouldering with Multi- edge deS|gn (6 flutes/8 flutes)
Good surface finish

® Special flute design
-

Stable chip evacuation by new special flute design

U U

Good chip evacuation with wide chip pocket
Good performance at high feed machining

L28 3akas nHctpymeHTa: http://steelcam.org
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No. of Flutes: 6, 8

M 6PFK, 8PFK (&P

Workpiece Materials * 1st Choice

~30HRC | [30~40HRC| | ~ 55HRC {5‘:{2';,” THaraam | | castiron | | uminumd

E MEGACOAT NANO is applied ok %I 77777777777 g
0 L
Super Micro-grain carbide

4Dc

|

|

|

|

I

I

I

I

I

I

I

1
4Ds

M 6PFK, 8PFK (Medium) wnemm M 6PFK, 8PFK (Long) (Unit: mm)
Outside - Length Shank Overall | No. of Outside - Length Shank Overall | No. of
Description Std. Dia. M'" Dia. | of cut Dia. length | Flutes Description std. Dia. t(lx)llhellrggé of cut Dia. length | Flutes
¢Dc [00ANCE| g 4Ds L z #Dc ) 4Ds L z
0 0
6PFK060-150 (K] | ® | 6.0 | 0,0 | 15 6 60 | 6 6PFK060-250 (K] | ® | 60| ., | 25 6 70 6
-0.005 -0.005
6PFK080-200 (K] | ® | 8.0 | /e | 20 8 70 | 6 6PFK080-350 (K] | ® | 8.0 | /. | 35 8 2 6
-0.005 -0.005
6PFK100-250 (78] | ® (10.0| [ 0o: | 25 10 80 6 6PFK100-450 () | ® (10.0| [ oo- | 45 10 100 | 6
-0.010 -0.010
6PFK120-300 (¥§) | @ [12.0| /0, | 30 12 100 | 6 6PFK120-550 (K] | @ [12.0| /0. | 55 12 120 | 6
-0.010 -0.010
6PFK160-400 (K] | ® (16.0| 0.0 | 40 16 10 | 6 6PFK160-650 (K] | ® (16.0| 0.0 | 65 16 135 | 6
-0.010 -0.010
6PFK200-450 (K] | @ [20.0| /0 | 45 20 125 | 6 6PFK200-750 (K] | @ [20.0| /0o | 75 20 155 | 6
-0.010 -0.010
8PFK250-500 (8} | @ |25.0| [,y | 50 25 140 | 8 6PFK200-1000 (%K) | @ |20.0| /o | 100 20 180 | 6
-0.010
8PFK250-1000 (F8) | @ |25.0| [0,y | 100 25 180 | 8
Recommended Cutting Conditions ® L59 "
i 7
M Case Studies 7y
SCM440 FC250 5
°
c
- Machine parts %
- Ve=150m/min 3
(n=2,400min"") 2
- fz=0.12mm/t ——
(Vf=1,710mm/min)
- ap=18mm, ae=1.0mm
* Shouldering - Machine table
Cycle time for a set of workpiece (setup time included) © Finishing (1 pass)
- n=2,500min"" (Vc=157m/min) .
- apxae=35x1.2mm Cutting 1/8
6PFK (a3 OO LAl - vi=3,500mm/min (z=0.23mm) ine
200_450 Cutting Time 10 min. (1,125mm x 24 slots)
® Semi finishing ® Finishing
- n=2,500min"" (Vc=157m/min) - n=2,000min"" (Vc=125m/min)
Conventional . . - apxae=35x1.0mm - apxae=35x0.2mm
End Mill A Competitor Coated Carbide B | . vt=1,500mm/min (fz=0.1mm/t) - Vi=1,000mm/min (fz=0.1mm/t)
; : ; Cutting Time 80 min. (1,125mm x 24 slots) 2 passes
0 100 200 300 400 (s)
- Cycle time greatly reduced compared with the conventional tool A - Competitor B machined the workpiece with 2 passes due to chattering.
- No heavy wear after machining 100 workpieces and still possible - 6PFK machined the workpiece with 1 pass without chattering.
to continue machining Productivity has greatly improved by increasing cutting conditions.
(Evaluation by the user) (Evaluation by the user)
@ : Std. Item
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High efficiency Ball-nose End Mill Vs

2SE8

Special cutting edge concept and nano layer coating
realized high precision and long tool life machining

O Or

Arc-like cutting edge distributes the cutting force and Excellent surface finish quality when using entire cutting
controls wear progress edge in machining of the mold's draft angle or profiling
. |
= ?- -
2SEB Conventional End Mill
(Internal evaluation)

»l
E
©
C
L
o
©
wn

I
Conventional End Mill
(Internal evaluation)
© Smooth and sharp cutting edge with superior
_ MEGACOAT NANO wear resistance and adhesion resistance
& 35 O
S w o Cutting edge
@ TiCN MEGACOAT
8 25
E 2 TiAIN
I
15 TiN
1 400 600 ) ) 800 1,000 1,200 1,400 ZSEB Competitor A
Oxidation temperature (°C) (Internal evaluation)
L30 3aka3 nHcTpyMeHTa: http://steelcam.org

8 (343) 382-52-03 | sales@sverla-ekb.ru



Ball-nose End Mill (Copying)

No. of Flutes: 2

. 2SEB @ Workpiece Materials * 1st Choice

’in*n*m[lqmm

~30HRC | [30~40HRC| | ~55HRC | | ~68HRC | | Stainless | | castiron

BEEEE

MEGACOAT NANO is applied . L a0

@ Super Micro-grain carbide © %%|L 777777 él b
{

SRR | o

&= P

Il 2SEB (Ball-nose End Mill with 2 Flutes)
(Unit: mm)
Radius of Ball-nose | Ragius of Ball | Outside Dia.|Length of cut| Neck Dia. |UnderNeckLength| Shank Dia. | Overall length [No. of Flutes
Description Std.
R Nose Tolerance oDc [} D 2 oDs L z
2SEB020-050-R10 [ZX] ) 1.0 +0.005 2.0 5 2.10 6.6 6 50 2
2SEB030-080-R15 (K] ® 1.5 +0.005 3.0 8 3.15 9.8 6 70 2
2SEB040-080-R20 [ZX] ® 2.0 +0.005 4.0 8 4.2 10.0 6 70 2
2SEB050-100-R25 (K] ) 25 +0.005 5.0 10 5.2 12.4 6 80 2
2SEB060-120-R30 (28 ) 3.0 +0.005 6.0 12 - - 6 90 2
2SEB080-140-R40 (P8 ® 4.0 +0.005 8.0 14 - - 8 100 2
2SEB100-180-R50 [P ® 5.0 +0.005 10.0 18 - - 10 100 2 "
A
2SEB120-220-R60 [P ® 6.0 +0.005 12.0 22 - - 12 110 2 4,,,,,
2SEB160-300-R80 [FH [ ) 8.0 +0.010 16.0 30 - - 16 140 2 E
e}
C
L
S
. . . g . )
M Solid End Mill Identification System (2sEs) @
2 S E B 020 - 050 - R10
M 2 G @ © (6) )
L | | ‘
- —— 1 |
(1) No.of Flutes (2) Applications (3) HelixAngle|  (4) Series |(5) Outside Dia.|(6) Length of cut |(7) Radius of Ball-nose
B: Ball-nose 020 050 R10
2 S: High efficiency E: 30-39° ' End Mill 1 1 1
nd M 2.0mm 5.0mm R1.0mm
Recommended Cutting Conditions® L60
@ : Std. Item
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Ball-nose End Mill (Copying)

/

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

B 3UEBS (Ball-nose End Mill with 3 Flutes)

No. of Flutes: 2, 3

Workpiece Materials

@i

~30HRC LON‘!OHRC Castlron

* 1st Choice

Workpiece Materials

* 1st Choice

%*
K

Castlron

~30HRC | |30~40HRC St:‘irenleelss

Titanium
Alloy

o

Non Ferrous Material

|

|

|

|

|

|
$Ds

Ds

[

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

Copying

M 3UEBS (Ball-nose End Mill with 3 Flutes)

Copying

(Unit: mm) (Unit: mm)
“Radius of | Outside | Length | Neck |UnderNeck| Shank | Overall “Radius of | Outside |Length of Shank Dia Overall
Description Stq.| Balnose | Dia. | ofcut | Dia. | Length Dia. | length Description Stqg. | Ball-nose Dia. cut length
R ¢Dc 2 ¢D1 22 ¢Ds L R ¢Dc 4 ¢Ds L
2UEBS010-030-04 | @ | R0.5 1 3 - - 4 50 3UEBS030-070-06 | @ R1.5 3 7 6 57
A
y/g 2UEBS020-030-04 | @ | R1 2 3 = = 4 50 3UEBS040-080-06 | @ R2 4 8 6 57
_ 2UEBS030-095-06 | @ | R1.5 3 9.5 - - 6 58 3UEBS050-100-06 | @ R2.5 5 10 6 57
E 2UEBS040-120-06 | ® | R2 4 12 - - 6 76 3UEBS060-100-06 | ® R3 6 10 6 57
uCJ 2UEBS050-140-06 | @ | R2.5 5 14 - - 6 76 3UEBS080-160-08 | @ R4 8 16 8 63
kel
S 2UEBS060-160-06 | @ | R3 6 16 5.5 40 6 100 3UEBS100-190-10 | @ R5 10 19 10 72
(42}
2UEBS080-200-08 | ® | R4 8 20 7.5 40 8 100 3UEBS120-220-12 | @ R6 12 22 12 83
2UEBS100-220-10 | @ | R5 10 22 9.5 35 10 100 - . -
© Ball-nose end mill with three flutes for machining of difficult-
2UEBS120-250-12 | @ | R6 | 12 | 25 | 115 | 50 12 | 125 to-cut materials.
2UEBS160-320-16 | @ | R8 | 16 | 32 [ 155 | 60 | 16 | 150
2UEBS200-38020 @ | R10 | 20 | 38 |[19.5| 60 | 20 | 150
* Actual ball-nose radius will be half of actual measurement of outside diameter.
Recommended Cutting Conditions ® L60
@ : Std. Item
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Ball-nose End Mill with 4 flutes

/

Workpiece Materials

anoo

~30HRC | [30~40HRC| | >'30s

No. of Flutes: 4

M 4YEBM

A==

* 1st Choice

CastIron

H 3

t-resistant
Alloy

Alloy

Q@% fffffffffffffff -4

Shouldering m

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

(Unit: mm)
Description i ‘Radius of Ball-nose| Outside Dia. Length of cut Neck Dia. Under Neck Length| ~ Shank Dia. Overall length

R ¢oDc 2 D1 22 ¢Ds L
4YEBMO050-090-06 [ R2.5 5 9 4.5 15 6 57
4YEBMO060-100-06 [ J R3 6 10 5.5 15 6 57
4YEBMO080-120-08 [ J R4 8 12 7.4 20 8 63
4YEBM100-140-10 [ J R5 10 14 9.2 25 10 72
4YEBM120-160-12 [ J R6 12 16 11 30 12 83
4YEBM160-220-16 [ J R8 16 22 15 38 16 92
4YEBM200-260-20 [ R10 20 26 19 50 20 104

No. of Flutes Z=4

* Actual ball-nose radius will be half of actual measurement of outside diameter.
© Ball-nose end mill for semi-finishing of difficult-to-cut materials.

Oll n | N,
-

Recommended Cutting Conditions® L61
@ : Std. Item
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Special corner-R shaped, 6 flutes, High feed rate/

No. of Flutes: 6

M 6PDRS

Workpiece Materials

[P J(PH.
30~40HRCJ ~ 55HRC

~30HRC

* 1st Choice

%k
(H

~ 68HRC

\1\\%

% |

. GPDRS (Unit: mm)
Outside Dia. S Length of cut | Under Neck Length Shank Dia. Overall length No. of Flutes
Description Std A1 Bl
P : tolerance
¢Dc 12 22 ¢Ds L z
6PDRS060-045-06 ° 6 2020 45 9 6 57 6
6PDRS080-060-08 ° 8 Py 6 12 8 63 6
6PDRS100-075-10 ° 10 oas 7.5 15 10 72 6
6PDRS120-090-12 ° 12 ooe 9 18 12 83 6
Increased rigidity with large core diameter. 6 edged design enables
high feed rate machining.
Achieves large cutting allowance and high efficiency machining with
special corner-R shaped.
Ramping and arc cutting are possible.
PDR General Purpose
X Ball-nose End Mill
- |
= W Recommended Cutting Conditions
©
2 ]
L Workpiece Material Depth of Cut (apxae) (mm) Olgi'?;rg)'a' 6 68 $10 $12
e
= Spindle
Q 6 :0.32x3.3mm 5 el 6,400 4,800 3,800 3,200
[7p] Pre'g?ég?"ed VG (0.32x0.55D0) Revolution(min™)
$8 :0.42x4.4mm :
— (0.42x0.55D¢) Feed Rate(mm/min) 7,600 7,200 6,900 7,600
$10: 0.53x5.5mm Spindle
K % - (0.53x0.55Dc) F{evolution(min") 8,500 6,400 5,100 4,200
® ae Alloy Steel | < #°HRC | $12: 0.63x6.6mm
(0.63x0.55Dc) Feed Rate(mm/min) | 15,300 15,300 15,300 12,700
Copying
@ : Std. Item
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6PDRS Ramping / Arc cutting

M Details of 6PDRS cutting edge shape

i % o Xfm: Maximum Depth of Cut
: ¢ Yfm: Distance between the center line of tool
and the center of Rfm
i Yd : Distance between the center line of tool
! Xfm and the start position of cutting edge
; Rfm: Radius of tool tip
N Rc :Corner-R
Yfm f \w Rt :Virtual radius in program
- l.Yd Re Rt
: Distance between the | Distance between the centel i -
L. Outside Dia. Ma)amfug E)epth Radius of tool tip Corner-R ctlanter line of“{ool and IIine of toolwand the start | virtual radius in
Description A the center of Rfm | position of cutting edge program
¢Dc Xfm Rfm Rc Yfm Yd Rt
6PDRS060-045-06 6 0.32 6 0.62 0.75 1.32 0.62
6PDRS080-060-08 8 0.42 8 0.83 1.00 1.76 0.83
6PDRS100-075-10 10 0.53 10 1.04 1.25 2.20 1.04
6PDRS120-090-12 12 0.63 12 1.24 1.50 2.64 1.24
Cutting with cut amount exceeding the Xfm value is not recommended.
B Ramping
During ramping, lower the feed rate to the ratio in the chart on the right.
S S
: : Ramping angle 1° 2° 3° 4° 5°
Ramping angle:
‘ Ratio of feed rate 100% | 70% | 50% | 30% | 10%
| !
During pocket machining, set the ramping angle at 0.5°. -
Vertical milling is not recommended. g{'
272
. . s
M Circular Interpolation -
c
For arc cutting, hole diameter of each machining should be within the range in the chart on the right. o
?
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
- 2 x Dc
Min. Max.
3akas nHcTpymeHTa: http://steelcam.org L35
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Hard materials, Multi-edge, Negative rake angle, Finishing Va

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

Workpiece Materials * 1st Choice

* * * *;
(P PINHIH

~30HRC 30~40HRC ~55HRC ~ 68HRC

M 4HFS, 5HFS, 6HFS, 7HFS, 8HFS

] T
0|00 0]0 oo L 18
HFSM
' -gralncarblde % ] 3 fig.2]
High Efficiency Machining - g i

M 4HFSS, 5HFSS, 6HFSS, 7HFSS M 4HFSM, 5HFSM, 6HFSM, 7HFSM, 8HFSM

¢Dc
J_I“I

\

|

|

|

|

|

-

( hOI’t (Unit: mm) Medlum (Unit: mm)

Outside Wil Dia Length| Neck |UnderNeck| Shank | Overall | No. of Outside il Dia Length| Neck  |UnderNeck| Shank (Overall| No. of

Description Std.| Dia. olarance of cut | Dia. | lengh | Dia. |length |Flutes Description Std.| Dia. o ofcut | Dia. | lengh | Dia. |length |Flutes
¢Dc L ¢D1 22 | ¢Ds L 4 ¢Dc L ¢D1 22 | ¢Ds L 4
anFssot0-040.06 B} @ | 1 | | 815 4 |105| 48 | 6 | 60 | 4 4HFSM010-050-06 (XH)| @ | 1 _01315 5 [1.05| 6 6 | 60 | 4
aHFss020060-06 B} | @ | 2 | | 815 6 |210| 72| 6 | 60 | 4 4HFSM020-090-06 ()| @ | 2 _01315 9 |210|108| 6 | 60 | 4
anFss030-080-06 B @ | 3 | 0. | 8 [315| 96 | 6 | 60 | 4 4HFSM030-120-06 [FE)| @ | 3 _0815 12 | 315|144 | 6 | 60 | 4
4HFSS040-100-06 (T} | @ | 4 a 815 10 | 42 |120| 6 | 60 | 4 4HFSM040-140-06 [FX)| @ | 4 _0815 14 | 42 |168| 6 | 60 | 4
4HFss050-120.06 [P @ | 5 | 815 12 | 52 |144| 6 | 60 | 4 4HFSM050-170-06 [} | ® | 5 _0_315 17 | 52 |204| 6 | 60 | 4
5HFss040-100-06 P8 @ | 4 | 0| 10 |42 120 6 |60 | 5 sHFSMd0-14006 (PB)| @ | 4 | 0| 14 | 42 [168| 6 | 60 | 5
6HFss060-140-06 ) @ | 6 | S| 14 | - | - | 6 |60 | 6 6HFsmoco-17006 ()| @ | 6 | S0l 17 | - | - | 6 |60 | 6
9' 6HFss0s0-180-08 (X) | @ | & | 000 18 | - - | 8 | 7| e sHFSMo70-20008 (P8 | @ | 7 | D0%| 20 | 7.2 [240| 8 | 70 | 6

75 ‘ -

s 6HFss100-22010 (XD | @ | 10 [00%) 22 | - | - | 10 | 80 | 6 6HFsMos0-23008 (XD | @ | & |00 23 | - | - | 8 | 70 | 6
s oHFssi20260-12 (E) | @ | 12 | 00101 26 | - - | 12| 9 | 6 sHFsM00-280-10 (KD | @ | 10 | D0% | 28 | - - | 10| 8 | 6
e)

T 7HFsso60-14006 ZX) | @ | 6 | 00| 14 | - - | 6 |60 | 7 sHFsM20-330-12 (XKD | @ | 12 | 00001 a3 | - - | 12| 90 | 6
S 0.005 -0.010
S 7HFssos0-180-08 (K] @ | 8 | 0| 18 | - . 8 | 70| 7 gHFsM140-370-16 (FB)| @ | 14 |0 0| 37 | 142 (444 | 16 | 105 | 6
1) 0 !
7HFSS100220-10 (X) | @ | 10 | 00%) 22 | - - | 10| 8 | 7 6HFSM50-420-16 (FE)| @ | 15 | 0010 42 | 152|504 | 16 | 105 | 6
THFSS120260-12 (FK) | @ | 12 | 00101 26 | - - | 12| e | 7 sHFswiso-420-16 ()| @ | 16 | 00| 42 | - - | 16 | 105 | 6
6HFsM200-45020 (E) | @ | 20 | SO0 48 | - - | 20 | 110 | &
7HFsMos0-170.06 (XD @ | 6 | 50| 17 | - - | 6 |60 | 7
7HFSMog0-200.08 (ZX) | @ | 8 | 00%) 23 | - - 8 | 70| 7
7HFSM100-260-10 (XD @ | 10 | 00%) 28 | - - | 10| 8 | 7
Botiom surface of THFSM120-330-12 (ZE) | @ | 12 | 00101 33 | - - |12 e | 7
6HFSS cutting edge .
7HFSM160-420-1 (XD | @ | 16 | 00101 42 | - - | 16 | 105 | 7
8HFsM250-53025 (K] @ | 25 | 000 | 53 | - - | 25 | 125 | 8
PVD coating "MEGACOAT Hard" for hard 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.
Recommended Cutting Conditions @& L61
@ : Std. Item
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Hard materials, Multi-edge, Negative rake angle, Finishing Ve

No. of Flutes: 4, 6

Workpiece Materials * 1st Choice

* *
el
~55HRC | | ~68HRC

M 4UGSM, 6UGSM

SNE——

M 4UGSM B 6UGSM
(Unit: mm) (Unit: mm)
Outside | , .. . Length | Shank | Overall | No. of Outside | . Length | Shank | Overall | No. of
Description Std. | Dia. tglllé"relljr\lié of cut Dia. length | Flutes Description Std. | Dia. t:)\lllgl-ggé of cut Dia. length | Flutes
#Dc 3 oDs L z oDc ) oDs L z
4UGSM030-080-06| @ | 3 | 00| 8 6 | 50 | 4 6UGSM060-15006) ® | 6 | 0% | 15 | 6 | 60 | 6
4UGSM040-12006| @ | 4 | 000 | 12 | 6 | 57 | 4 6UGSM080-20008) ® | 8 | 0%° | 20 | 8 | 75 | 6
4UGSM050-13006| @ | 5 | 000 | 13 | 6 | 57 | 4 6UGSM100-250-10) @ | 10 | 09> | 25 | 10 | 80 | 6
6UGSM120-300-12| @ | 12 | 092 | 30 | 12 | 100 | 6
6UGSM160-400-16| @ | 16 | 002 | 40 | 16 | 110 | 6

In order to achieve stable machining of hard materials,
negative type rake angle is adopted.

Also, for attaining high efficiency, we provide six flutes type
for dia. larger than 6mm.

Solid End Mill §‘\§\V

Recommended Cutting Conditions @& L62
@ : Std. Item
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Aluminum & Non-ferrous Metals,
Varied interval flute design, With wiper edge

No. of Flutes: 3

M 3NESM : :
Workpiece Materials * 1st Choice
’mj
Aluminum &
Non Ferrous Material
F N NN
IS N\ N\ '

¢oDc
e
|
|
|
!
|
|
|
|
|
|
|
|
|
ﬁ‘ﬁ
¢Ds

Sk

M 3NESM o

(Unit: mm)
Outside Dia. Mill Di Length of cut Shank Dia. Overall length No. of Flutes
Description Std. toltlerar:ﬁé
¢Dc ) ¢Ds L z
-0.014
3NESMO030-120-06 [ ) 3 -0.028 12 6 50 3
-0.020
3NESMO040-120-06 [ J 4 -0.038 12 6 50 3
-0.020
3NESMO050-140-06 [ J 5 0.038 14 6 50 3
0
3NESMO060-160-06 [ ) 6 -0.008 16 6 50 3
0
3NESM080-200-08 [ 8 -0.009 20 8 63 3
0
3NESM100-220-10 [ 10 -0.009 22 10 76 3
3NESM120-250-12 ° 12 oon 25 12 76 3
3NESM160-320-16 ° 16 ooh 32 16 89 3
3NESM200-380-20 ° 20 ks 38 20 104 3
v' o :
7 ?) utting edge of over 6mm ¢Dc has margin.
= ©® A wiper is attached at the lower edge for improving the bottom surface finish.
E Chattering is controlled with cutting edge slots at varied intervals, and finishing of lateral surfaces is improved.
&
S
o)
)
Finished surface of
aluminum alloy at
high speed machining.
: Reached 0.25pmRa
- (Bottom face /
é—"‘ -ﬁ““-.,.- side face/corner) . . .
- Varied interval flute design (3 flutes)
with wiper edge
Recommended Cutting Conditions @& L62
@ : Std. Item
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Aluminum & Non-ferrous Metals,Finishing,

Sharpness oriented, Smooth chip evacuation
No. of Flutes: 2, 3

M 2NFSM, 3NFSM, 3NFSL
Workpiece Materials * 1st Choice
i
Aluminum &
Non Ferrous Material
l N\ N . L

S S = ([
——— |
¢ B

B 2NFSM (Medium) M 3NFSM (Medium)
(Unit: mm) (Unit: mm)
bescrpton | s, | D& | WilD | et | B | fonghn | Flses bescrpton | st D& | wilDa, | et | B | fonghh | Fles
| gpc el yps | L z | gpc [lrancel | | L z
2NFSM010-040-04 | ® | 1 | 3012 | 4 4 | 38 | 2 3NFSM030-120-06 | ® | 3 | 90| 12 | 6 | 50 | 3
2NFSM015-060-04 | ® | 15 | 3012 | 6 4 | 38 | 2 3NFSM040-120-06 | ® | 4 | 000 | 12 | 6 | 50 | 3
2NFSM020-080-04 | ® | 2 | 2012 | 8 4 | 38 | 2 3NFSMO050-140-06 | ® | 5 | 00| 14 | 6 | 50 | 3
2NFSM025-080-04 | ® | 25 | 3012 | 8 4 | 38 | 2 3NFSMO060-160-06 | ® | 6 | (o | 16 | 6 | 50 | 3
2NFSM030-080-06 | ® | 3 | O012 | 8 6 | 50 | 2 3NFSMO080-200-08| ® | 8 | oo | 20 | 8 | 63 | 3
2NFSM040-080-06 | ® | 4 | 000 | 8 6 | 50 | 2 3NFSM100-220-10 | ® | 10 | 5. | 22 | 10 | 76 | 3
2NFSMO050-140-06 | ® | 5 | 000 | 14 | 6 | 50 | 2 3NFSM120-250-12| @ | 12 | 0. | 25 | 12 | 76 | 3
2NFSM060-160-06 | ® | 6 | (o | 16 | 6 | 50 | 2 3NFSM160-320-16 | ® | 16 | .o | 32 | 16 | 89 | 3
2NFSM080-200-08 | ® | 8 | o, | 20 | 8 | 63 | 2 3NFSM200-380-20 | ® | 20 | 0. | 38 | 20 | 104 | 3
2NFSM100-220-10 | ® | 10 | (0. | 22 | 10 | 76 | 2 * Cutting edge of over 6mm 4D has margin.
2NFSM120-250-12| @ | 12 | 0. | 25 | 12 | 76 | 2
2NFSM160-320-16 | ® | 16 | (0. | 32 | 16 | 89 | 2 35'
2NFSM200-380-20 ® | 20 | 0. | 38 | 20 | 104 | 2
* Cutting edge of over 6mm ¢Dc has margin. =
g
pe.
M 3NFSL (Long) 3
(Unit: mm) ——
" Ongis;.je Mill Dia. L(%ncgt}th SB.iaaer %‘ﬁegr{ﬂ' Hg'tgé
Descripton s ¢Dc [Cernce 2 ¢Ds L z ':l'l:;'\lil tt;ls: A convex shape in the slot
3NFSL030-19006 | ® | 3 | 2% [ 19 [ 6 | 63 | 3 rake angle improves chip evacuation.
3NFSL040-190-06 | ® | 4 | 00| 19 | 6 | 63 | 3
3NFSL050-200-06 | ® | 5 | 000 | 20 | 6 | 63 | 3
3NFSL060-280-06 | ® | 6 | 0. | 28 | 6 | 76 | 3
3NFSL080-30008 | ® | 8 | .o, | 30 | 8 | 76 | 3
3NFSL100-340-10 | @ | 10 | 0 | 34 | 10 | 89 | 3
3NFSL120-450-12 | @ | 12 | 0. | 45 | 12 | 100 | 3
3NFSL160-560-16 | ® | 16 | O .| 56 | 16 | 125 | 3
3NFSL200-600-20 | ® | 20 | 0. | 60 | 20 | 125 | 3
* Cutting edge of over 6mm ¢Dc has margin.
Sharpness oriented for aluminum machining.
Good chip evacuation from the 45 degrees helix angle.
Recommended Cutting Conditions & L62~L63
@ : Std. ltem
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Aluminum & Non-ferrous Metals, Roughing Ve

No. of Flutes: 3

B 3AESM, 3AESL

Workpiece Materials * 1st Choice
%*;

Aluminum &
Non Ferrous Material

\ ¥

JL'I |.ﬂlfl\;;~:|7_l DD

L
— L
8 Py N ———— g
I 3AESM (Medium) EE B2 M 3AESL (Long)
(Unit: mm) (Unit: mm)
Outside o Length| Shank |Overall| Spec of | No. of Outside o Length| Shank |Overall| Spec of | No. of
Description Std. Dia. t(lnvlhe”raDr:zé of cut | Dia. |length |Corners| Flutes Description Std. Dia. tz’)‘lllglrz?r:g'e of cut | Dia. |length [Corners| Flutes
4De ¢ |eps| L | C | z 4Dc ¢ |es| L | C | z
3AESM060-130-06 (@ | 6 |00 13 | 6 | 57 | 06 | 3 3AESL060-240-06 | @ | 6 | 000 24 | 6 | 76 | 06 | 3
3AESM080-160-08 | @ | 8 | 0%0| 16 | 8 | 63 | 06 | 3 3AESL080-280-08 | @ | 8 | 0030 28 | 8 | 76 | 06 | 3
3AESM100-220-10 | @ | 10 | 590| 22 | 10 | 72 | 06 | 3 3AESL100-340-10 | @ | 10 | 0930 34 | 10 | 89 | 06 | 3
3AESM120-260-12 | @ | 12 | 0%0| 26 | 12 | 83 | 1 | 3 3AESL120-450-12 | @ | 12 | 000 45 | 12 | 100 | 1 | 3
3AESM160-320-16 | @ | 16 |90 32 | 16 | 92 | 1 | 3 3AESL160-560-16 @ | 16 |09 | 56 | 16 | 125 | 1 | 3
] 3AESM200-380-20 | @ | 20 | 09| 38 | 20 [ 104 | 1 | 3 3AESL200-600-20 | @ | 20 | 000>| 60 | 20 | 125 | 1 | 3
%/é/' 3AESM250-45025 | @ | 25 |09 45 | 25 |121| 1 | 3 3AESL250-800-25 (@ | 25 |09%°| 80 | 25 | 150 | 1 | 3
s © Three flutes type for roughing of aluminum.With corner chamfering.
2
Ll
he.
5
o)
I
Recommended Cutting Conditions @& L63
@ : Std. Iltem
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Counterboring Vs

220K

Edge ends have 180° flat and are applicable to
various applications.

Available for high-precision counterboring.
Optimum tool for improvement and cost
reduction of difficult machining processes.

Flat Bottom
® Smooth Chip Evacuation ® Long Tool Life with "MEGACOAT NANO"
- Combination of smooth chip control and high - The special Multilayer Nano Coating prevents wear
rigidity due to the special flute shape and chipping with high hardness (35GPa) and superior

Large Chip Pocket oxidation resistance (oxidation temperature: 1,150 °C)

40 MEGACOATNANO
g o
S 30
2 o5 TICN MEGACOAT
S 59 TIAIN
]
T 5 TiN
10
400 600 800 1,000 1,200 1,400 L
Oxidation temperature (°C) .
Low Oxidation resistance High 2
A
- - 2
H Tool Life Comparison (S45C, 200 holes) (Internal evaluation)‘ _
=
Stable Cutting with Minimum Wear o
® Wear Comparison of Bottom Edge %
Competitor A 3_))
Cutting Conditions: —
n=3,000min"*
Vi=420mm/min
Drilling Depth=12mm (1.5D)
Wet
NEW Short type is now available
|
Short type is highly rigid due
to large core diameter |
: Excellent chip evacuation
Large core diameter due to large chip pocket
Suitable for shallow drilling under 1.5D |
Short type
3akas nHctpymeHTa: http://steelcam.org L41
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Counterboring

\

Convenient plus tolerance
is available for 6 type
(2ZDK060S-P)

1st

© Usage example of plus tolerance for ¢6 type

Suitable situation

Tool for guide
hole machining

process: 2nd process:

Tool for deep
drilling

. .

1st process: Tool for guide hole machining: Minus tolerance
2nd process: Tool for deep drilling: Minus tolerance

@

2nd
process:

Tool for 2nd process
(Deep drilling)
interferes machining
surface of 1st process
(Guide hole machining)

- Hole distortion, bending
- Effects on finished surface
- Effects on dimension of diameter

.

1st process: Tool for guide hole machining: Plus tolerance
2nd process: Tool for deep drilling: Minus tolerance

v

2nd
process:

2ZDKO060S-P

Finished surface

/ of guide hole

No effect

on next
process

.

Turning in Automatic Lathes / Turning Hole Expanding

Internal Face
Finishing

1 l
!

‘:‘
=

and Guide Hole
Machining with a

Counterboring on Slant Surface / Guide Hole Machining

Counterboring

—~

Single Tool

\'

y =

A
A L.
%' @ Applications
E Hole Counterboring Plunging on Thin Plate
o ] l | '
L
ke]
3 L K
(42}
———
: Reduced Burrs
Bottom Finishing after Drilling
Flat Bottom
1 Pass
Machining
L42
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No. of Flutes: 2

W 2ZDK

Workpiece Materials * 1st Choice

Aluminum &
30~ 40HRC [Cast Iron J Nan Ferrous Material,

& 3] )‘j ;J Qé]
; =
° e —
w ]
.
M 2ZDK
(Unit: mm)
Outside| | Fiute | Y19 | Shank |Overall| No. of Outside| | Fiute | Y19" | Shank | Overall| No. of
Description Std. Dia. tgl:(la,”raDr:gé Length Length Dia. |length | Flutes Description Std. Dia. tglllgla,"ra[:ié Length Length Dia. |length | Flutes
¢Dc ) 2 | ¢Ds | L z ¢Dc ) L | ¢Ds | L z
2zDKo30 (8] (@ | 3.0 _0_310 14 | 15 2zDKo70[X) (@ | 7.0 32 | 33
2ZDKo33 () | @ | 33 15 | 16 2zDKo75[0K] (@ 75 | 40| 34 | 35 | 8 | 70
2zDKo35(F8] (@ | 35 17 | 18 2ZDKoso 8 | @ | 8.0 36 | (36)
2ZDK040 ® | 40 19 | 20 2ZDKos5(%) | ® | 85 38 | 39
2ZDK042 @ 42 20 | 21 2zDKogs 8] |® | 838 39 | 40
2ZDK045(F8] | ® | 45 o | 21 ] 22| 6 | 60 2ZDK090 [X) | @ | 9.0 _0_315 40 | 41 | 10 | 80 .
2zDKos0(PE) |®@| 50 | %% | 23 | 24 2 27DKoos [FX) | @ | 95 42 | 43 2 ’4"'
2ZDKo53 (8] |® | 5.3 24 | 25 2ZDK100 (8 | @ | 10.0 45 | (45)
2ZDKo55([%) | ®| 55 25 | 26 2ZDK103 (K] |(® | 103 46 | 47 s
2ZDK056 (8] |@® | 5.6 26 | 27 2ZDK105 (%) |® | 105 47 | 48 E
2ZDKo6o (R | @ | 6.0 28 | (28) 2ZzDK110(K) | ® | 11.0 _0218 51 | 52 | 12 | 100 e}
2ZDKo65(FR) | @ | 6.5 3 30 | 31 s | 70 2zDK115(%) | @ | 115 53 | 54 3
2zDkoes 8] |@| 68 | %9 | 31 | 32 2ZDK1208 | @ | 120 54 | (54) ——
*This tool is specially designed for plunging and NOT recommended for slotting.
- Helix Angle is 20°
- The drilling depth should be less than 2D(2xDc) when the workpiece is not pre-drilled.
Recommended Cutting Conditions @ L64
@ : Std. Item
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Counterboring e

No. of Flutes: 2

Il 2ZDK (Short type)

Workpiece Materials * 1st Choice

~30HRC | |30~ 40HRC CasuronJ Jluminum &

S
D
912 9125~
® ¢ ST & g
S E— ig.1)

D

Super Micro-grain carbide Y

@ ¢ ¢ m
)
- L N

@ MEGACOAT NANO is applied :

M 2ZDK (Short type)
(Unit: mm) (Unit: mm)
Outside| | Fiute | Y19 | shank |Overall| No. of Outside| | Fiute | Y19" | Shank | Overall| No. of
Description Std. Dia. tgllltle”rall)r:ﬁé Length Length Dia. |length | Flutes Description Std. Dia. tglllglrgié Length Length Dia. |length | Flutes
¢éDc £ £ ¢Ds L z ¢Dc 2 22 ¢Ds L z
2ZDK010S ® 1.0 3 4 2ZDK041S (%] | @ | 4.1
2ZDK011S [ [MTo| 1.1 a5 | a5 2ZDK042S [ @ | 4.2 13 | 14
2ZDK012S MTO| 1.2 ' ' 2ZDK043S [%] | @ | 4.3
2ZDK013S [ZF [mMTo| 1.3 4 5 2ZDK044S [¥] MTO| 4.4
2ZDK014S [F) vmo| 1.4 45 | 55 2ZDK045S [ (@ | 45 14 | 15
2ZDKo015S (%) | ® | 1.5 5 5 27ZDK046S [T MTO| 4.6
%2' 2ZDKo16S (%] | ® | 1.6 2ZDK047S [T MO 4.7
2 2ZDK017S [Z8 [mMTo| 1.7 55 | 6.5 2ZDK048S [X] | @ | 4.8 15 | 16
= 2ZDK018S [FR) MTO| 1.8 2ZDK049S (X] @ 4.9
E& 2ZDK019S [T® [MTO| 1.9 i 6 7 4 | 50 2ZDK050S (%] | ® | 5.0 _0312 s | 6o
% 2ZDK020S (@ | ® | 2.0 | ;.10 2ZDK051S (%] | ® | 5.1 : 6 | 17
5 2ZDK021S ([FE) MO 2.1 2ZDK052S (%] | ® | 5.2
@ 2ZDK022S [F) vto| 2.2 7 8 2ZDK053S (%] | ® | 5.3
| 2ZDK023S [Z%) MTO| 2.3 2ZDK054S [ MTO| 5.4
2ZDK024S (X | ® | 2.4 2ZDK055S (%] | ® | 5.5 17 | 18
2ZDK025S (%) | ® | 2.5 8 9 2 2ZDK056S [X] | ® | 5.6 2
2ZDK026S (%) | ® | 2.6 2ZDK057S [&] MTO| 5.7
2ZDK027S (X | ® | 2.7 2ZDK058S [X] | ® | 5.8 18 | 19
27ZDK028S [I%] [MTO| 2.8 o | 10 2ZDK059S [&] MTO| 5.9
2ZDK029S (%) | @ | 2.9 2ZDK060S [F | @ | 6.0 19 | (21)
2zDK030s (%X @ | 3.0 2ZDK060S-P(X) | ® | 6.0 |70 19 | 21 | 8 | 70
2ZDK031S (%] |® | 3.1 2ZDKo61S [%] | ® | 6.1 19 | 21
2ZDK032S [I%] [MTO| 3.2 10 | 11 2ZDK062S (%] (@ | 6.2
2ZDK033S (%] | ® | 3.3 2ZDK063S [X] | ® | 6.3
2ZDK034S [%) | ® | 3.4 2ZDKo64S [X] | ® | 6.4 20 | 22
2ZDK035S [FK) (@ | 35 | , |11 | 12| 6 | 60 2ZDKo65S () (@ | 65 |
2ZDK036S ([TH |Mto| 3.6 | 00%2 2zZDKo66S (%) (@ 66 | °0'° 8170
2ZDK037S (%) | ® | 3.7 2ZDK067S [T MTO| 6.7
2ZDK038S [ [MTO| 3.8 2 | 13 2ZDK068S (K] | ® | 6.8 21 | 23
2ZDK039S (%) vto| 3.9 2ZDK069S [%] [MTOo| 6.9
2ZDK040S (%] | ® | 4.0 2ZDK070S [X] (@ | 7.0 22 | 24

* Mill Dia. Tolerance of 2ZDK60S-P is plus tolerance

*This tool is specially designed for plunging and NOT recommended for slotting.
- Helix Angle is 20°
- The drilling depth should be less than 1.5D(1.5xDc) when the workpiece is not pre-drilled.
L44 3akas UHCTpymeHTa: http://steelcam.org
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M 2ZDK (Short type)
(Unit: mm) (Unit: mm)
Outside| | Fiute | Y19 | shank |Overall| No. of Outside| | Fiute | Y19" | Shank | Overall| No. of
Description Std. Dia. n')v:(le”rall)r:ﬁé Length Length Dia. |length | Flutes Description Std. Dia. tmglgié Length Length Dia. |length | Flutes
¢éDc L £ ¢Ds L z ¢Dc 2 22 ¢Ds L z
2ZDK071S (&) vto| 7.1 o0 o4 2ZDK101S (R vTo| 10.1 31 33
2ZDK072S (TR vto| 7.2 2ZDK102S (% mMTo| 10.2
2ZDK073S (%) @ | 7.3 2ZDK103S (*R] | @ | 10.3 32 34
2ZDK074S (%) vto| 7.4 23 2ZDK104S (%) vTo| 10.4
2ZDKo075S (K] (@ | 75 8 | 70 2ZDK105S (5] @ | 105
2ZDK076S (T%) \vTo| 7.6 25 2ZDK106S (% MTO| 10.6 33 35
2ZDKo77S (K] (@ | 7.7 o4 2ZDK107S (R vTo| 10.7 ,;"
2ZDKo78S (%) |® | 7.8 2ZDK108S [ [MTO| 10.8 J//%
2ZDK079S (%) vto| 7.9 2ZDK109S () vTo| 10.9 =
2ZDK080S (B @ | 8.0 (27) 2ZDK110S (% (@ | 11.0 34 36 E
2ZDK081S (%) vto| 8.1 25 o7 2ZDK111S (R MTo| 11.1 L_E
2ZDKo082S (%l (@ | 8.2 2ZDK112S (@R mTo| 11.2 12 | 100 3—;
2ZDK083S (%) vto| 8.3 2ZDK113S [R) vTo| 11.3 35 37
2ZDK084S [F%] mTo| 8.4 26 | 28 2ZDK114S (%) mMTO| 11.4 0 —
2zDKog5s (%) (@ | 85 | ) 2ZDK115S [TX) | @ | 11.5 | 00 2
2ZDK086S [TF Mto| 8.6 | 00%° 2ZDK116S ([Z% [M10| 11.6
2ZDKo087S (%] (@ | 8.7 27 | 29 2ZDK117S (R |vTo| 11.7 36 38
2ZDKossS (%] ® | 8.8 2ZDK118S [&) [mMTO| 11.8
2ZDK089S (%) vto| 8.9 2ZDK119S (R vTo| 11.9
2ZDK090S (%] @ | 9.0 28 | 30 10 80 2ZDK120S (@B | @ | 12.0 37 | (39)
2ZDK091S (%) vto| 9.1 2ZDK125S [FH (@ | 125 41 41
2ZDK092S [FR] MTo| 9.2 2ZDK130S [H | @ | 13.0 43 | 43
2ZDK093S [T® [MTo| 9.3 00 | a1 2ZDK135S [B @ | 135 44 | 44
2ZDK094S [FR] mTO| 9.4 2ZDK140S [FH | @ | 14.0 45 | 45
2ZDK095S (Xl (@ | 95 2ZDK160S [B | @ | 16.0 52 | (52)
2ZDK096S [TR] MTO| 9.6 2ZDK170S [H (@ | 17.0 54 54 16 | 115
2ZDK097S (%) vto| 9.7 30 | 32 2ZDK175S [H (@ | 17.5 56 56
2ZDK098S (%] ® | 9.8 2ZDK180S [FH | @ | 18.0 57 57
2ZDK099S () MTO| 9.9 a4 |38 2ZDK200S [8 | ® | 20.0 | .3, | 63 | (63) | 20 | 125
2ZDK100S B (@ | 10.0 (33)
*This tool is specially designed for plunging and NOT recommended for slotting.
- Helix Angle is 20°
- The drilling depth should be less than 1.5D(1.5xDc) when the workpiece is not pre-drilled. Recommended Cutting Conditions @ L64
@ : Std. Item
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Recommended Cutting Conditions/

Y

N
D

A
9'
E
ke
C
L
S
o)
[7p]

Applications Workpiece Material Application |Outside Dia. Dc (mm) o1 $2 04 6 $8 ¢12 16
Spi“d'fm?rf}’)‘"““°” 25500 | 13,200 | 6,600 4,400 3,300 2,200 1,700
Shouldering
Feed Rate (mm/min)| 225 230 375 415 420 310 240
Carbon steel, Cast iron . :
Sp|nd|(em|?r$\‘/)olutlon 19,000 11,000 6,000 4,000 3,000 2,000 1,500
& Slotting
Feed Rate (mm/min) 135 140 225 250 250 245 245
ae . .
T Sp'“d'fm?rfl’)‘"“"°” 22,000 | 11,000 | 5600 | 3700 | 2800 | 1,900 | 1,400
Shouldering Shouldering
Depih of Cut aoas) () Feed Rate (mm/min)| 195 220 285 315 310 230 200
Alloy Steel : =
12Dx0.05Dc Spindle Revolution | 45009 | 9500 | 4800 | 3200 | 2400 | 1600 | 1,200
(Dc<¢3) . (min-t)
1.2Dcx0.1Dc Slotting
“ Doy3) Feed Rate (mm/min)| 115 130 170 190 185 185 185
Spi“d'fmﬁ‘ﬁ‘,’)‘"““"” 17,000 | 8800 | 4400 | 3000 | 2,200 | 1,500 | 1,100
Shouldering
Pre-hardened stesl Feed Rate (mm/min) 55 80 100 105 105 110 110
(SUShEC) Spi”d'fm':i‘ﬁ‘,’)c"““"" 16000 | 8000 | 4000 | 2700 | 2000 | 1,300 990
Q_T / Slotting
W77 Feed Rate (mm/min)| 35 50 60 63 63 65 65
s"i”d'?m?ﬁ“’)c"““"” 22,000 | 11,000 | 5600 | 3700 | 2800 | 1,900 | 1,400
Slotting Shouldering
Depth of Cut (ap) (mm) . Feed Rate (mm/min) 95 95 110 115 115 115 115
Stainless Steel : :
0.1Dc (D<) Spindle Revolution | 45 154 | g 000 4,000 2,700 2,000 1,300 990
0.3Dc (¢1=Dc<¢3) ) (min-)
0.5Dc (Dc=¢3) Slotting
Feed Rate (mm/min) 60 60 65 70 70 70 70
* Machining with coolant is recommended for stainless steel.
Applications Workpiece Material Application |Outside Dia. Dc (mm)| ¢0.5 o1 02 04 6 8 012 16
sPi“d'fmFi‘rfY)‘"“m” 32,000 | 25,500 | 13200 | 6,600 | 4,400 | 3,300 | 2,200 | 1,700
Shouldering
Feed Rate (mm/min)| 210 225 230 375 415 420 310 240
Carbon steel, Cast iron Soindle Revolutt
Hie fmir‘i“’)" ution | 59000 | 19,000 | 11,000 | 6,000 | 4,000 | 3,000 | 2,000 | 1,500
%l J Slotting
Z Feed Rate (mm/min)| 130 135 140 225 250 250 245 245
ae . .
S Spindle Revolution | 57 405 | 22,000 | 11,000 | 5600 | 3,700 | 2,800 | 1,900 | 1,400
. (min-)
Shouldering Shouldering
Dopth of Cut (apxae) (mm) Feed Rate (mm/min)| 180 195 220 285 315 310 230 200
Alloy Steel : -
e Spindle FeYolton | 27,000 | 18,000 | 9500 | 4800 | 3200 | 2400 | 1600 | 1.200
1.5Dcx0.1D¢ Slotting
" (De2¢3) Feed Rate (mm/min)| 105 115 130 170 190 185 185 185
Spi”d'fm?r‘ﬁ’)‘"““°” 25000 | 17,000 | 8800 | 4,400 | 3,000 | 2,200 | 1,500 | 1,100
Shouldering
Feed Rate (mm/min)| 50 55 80 100 105 105 110 110
Pre-hardened steel
30~45HRC - i
¢ ) Sp'“d'(emFi‘ﬁY)‘"““°" 25,000 | 16,000 | 8,000 | 4,000 | 2,700 | 2,000 | 1,300 | 990
g Slotting
L Feed Rate (mm/min) 30 35 50 60 63 63 65 65
Spi”d'fm?rf\’)c"““"” 27,000 | 22,000 | 11,000 | 5600 | 3700 | 2,800 | 1,900 | 1,400
Slotting Shouldering
Dopth of Cut (9] () Feed Rate (mm/min)| 60 95 95 110 115 115 115 115
0.1D¢ (Do<p) Stainless Steel T
.1Dc (Dc<g pindle Revolution
0.3Dc (1<Dc<¢3) . (i) 25,000 | 16,000 | 8,000 | 4,000 | 2,700 | 2,000 | 1,300 | 990
0.5Dc (Dcz¢3) Slotting
Feed Rate (mm/min) 35 60 60 65 70 70 70 70

* Machining with coolant is recommended for stainless steel.
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B 2FESL (Shouldering)

Applications Workpiece Material Outside Dia. Dc (mm) o1 2 o4 6 8 ¢12 16
Spindle Revolution | 19 900 | 9500 | 4,800 | 3,200 2,400 1,600 1,200
(min1)
Carbon steel, Cast iron
Feed Rate (mm/min)| 210 210 210 210 210 210 210
%l & Spi”d'?m?rf}’)"'”‘b" 14300 | 7,200 | 3600 | 2400 | 2000 | 15300 | 1,000
Alloy Steel
Feed Rate (mm/min)| 155 160 160 160 170 170 150
ae
Spindle Revolution
Shouldering Pre-hardened steel (mint) 11,200 5,600 2,800 1,800 1,600 1,000 800
Depth of Cut (apxae) (mm) (30-45HRC) Feed Rate (mm/min) 85 85 90 90 100 95 80
2.5Dcx0.05Dc Spindle Revoluti
(De<93) pin (emirf}’)" ution | 14,300 | 7,200 3,600 2,400 2,000 1,300 1,000
2.5Dcx0.1Dc Stainless Steel
(Dez¢3) Feed Rate (mm/min)| 95 95 95 95 105 105 80
* Machining with coolant is recommended for stainless steel.
Slotting is not recommended.
M 2FEKS, 2FEKM
Applications Workpiece Material | Application | Outside Dia. Dc (mm) 3 o4 6 68 ¢10 ¢12 $¢16
Spi”d'?m'?r‘f_‘,’)‘"““o" 9,300 | 7,000 | 4600 | 3,600 | 2900 | 2,400 | 2,000
Shouldering
Feed Rate (mm/min)| 450 450 470 430 400 360 320
Carbon steel, Cast iron : -
Sp'”d'?m?rf‘,’)‘"“"°" 7,500 | 6000 | 4400 | 3300 | 2700 | 2,300 | 1,900
Slotting
Feed Rate (mm/min)| 240 260 340 340 340 340 320
o
© . .
= Sp'”d'?m?ﬁ’)‘"“""" 8800 | 6600 | 4400 | 3300 | 2600 | 2200 | 1,800
ae Shouldering
A Feed Rate (mm/min)| 370 370 440 400 360 330 290
Shouldering Alloy Steel S o Fenaluil
sl ctionll 7 200 5,400 3,600 2,700 2,200 1,800 1,500 _
Depth of Cut (apxae) (mm) . (min-T) =
Slotting s
1:2Dex0.1De Feed Rate (mm/min)| 270 270 270 270 270 270 270 =
C
Sp'”d'?m?ﬁ‘,’)‘"“t"’" 6400 | 4800 | 3200 | 2400 | 1,900 | 1,600 | 1,200 -
Shouldering 3
i n
et ] Feed Rate (mm/min)| 130 130 130 140 140 140 140
777 (SORESHIC) Spi”d'fm'?r?}’)"‘"““°" 5,300 4,000 2,600 2,000 1,600 1,300 1,000 —
%T Slotting
N7 Feed Rate (mm/min)| 120 120 120 120 120 120 120
Spindle Revolution
Slotting (min) 8,000 6,000 4,000 3,000 2,400 2,000 1,500
Shouldering
Depth of Cut (ap) (mm) Feed Rate (mm/min)| 140 140 140 140 140 140 140
0.5Dc Stainless Steel - -
Sp'”d'?m?rfl’)"‘"“mn 5300 | 4,000 | 2600 | 2,000 1,600 1,300 1,000
Slotting
Feed Rate (mm/min)| 80 90 100 100 100 90 2
* Machining with coolant is recommended for stainless steel.
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Recommended Cutting Conditions/

B 4FESM (Shouldering)
Applications Workpiece Material Outside Dia. Dc (mm) o1 02 o4 6 8 $12 16
Spindle Revolution | 55 500 | 13000 | 6,600 | 4400 | 3300 | 2,200 | 1,700
(min-)
Carbon steel, Cast iron
Feed Rate (mm/min)| 335 345 580 620 625 630 600
N Spi“d'fmﬁ‘rfl’)‘"““"” 22,000 | 11,000 | 5600 | 3700 | 2,800 | 1,900 | 1,400
=2 Alloy Steel
Feed Rate (mm/min)| 290 290 395 455 455 470 460
ae
Spindle Revolution
Shouldering Pre-hardened steel (min-) 12,000 7,200 4200 3,000 2,200 1,500 1,100
Depth of Cut (apxae) (mm) (30-45HFC) Feed Rate (mm/min)| 105 125 150 160 160 165 140
1.5Dcx0.05Dc Soindle Revoluti
(De<¢3) pin ?mi:,}’)" ution | 22000 | 11,000 | 5600 | 3700 | 2,800 | 1,900 | 1,400
1.5Dcx0.1Dc Stainless Steel
(Dez¢3) Feed Rate (mm/min)| 130 145 165 165 170 175 155
* Machining with coolant is recommended for stainless steel.
Slotting is not recommended.
B 4FEKM (Tough corner edge, Shouldering)
Applications Workpiece Material Outside Dia. Dc (mm) 3 o4 6 8 10 $12 16
Spindle Revolution | 4455 | g000 | 5300 | 4,000 | 3200 | 2700 | 2100
(min-)
Carbon steel, Cast iron
Feed Rate (mm/min)| 680 690 770 770 770 770 770
Spi”d'fmﬁ‘rfl’)‘"““"” 8800 | 6600 | 4400 | 3300 | 2,600 | 2,200 | 1,800
ol Alloy Steel
© Feed Rate (mm/min)| 500 550 620 630 630 630 610
Spindle Revolution
“iae N (min) 6,400 4,800 3,200 2,400 1,900 1,600 1,200
Shouldering (30-45HFC) Feed Rate (mm/min)| 180 180 180 190 190 190 190
Depth of Cut (apxae) (mm) N N
Spindle Revolution
15Dex0.1Dc (min-) 8,000 4,800 4,000 2,400 2,300 2,000 1,500
Stainless Steel
Feed Rate (mm/min) 190 200 200 200 210 210 210

* Machining with coolant is recommended for stainless steel.

Slotting is not recommended.
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M 2FESW

Applications Workpiece Material | Application | Outside Dia. Dc (mm) $3 o4 95 96 $8 $10 $12 $13
Spindle Revolution | 44 509 | 8000 | 6400 | 5300 | 4,000 | 3200 | 2700 | 2,500
; (min)
‘ Shouldering
Feed Rate (mm/min)| 660 640 640 640 520 450 410 400
Carbon steel, Cast iron Spindle Revolution
[ fmir$§3° ution | 11,000 | 8,000 | 6,400 | 5300 | 4,000 | 3200 | 2,700 | 2500
ol Slotting
S ¢ Feed Rate (mm/min)| 550 480 510 530 480 440 410 400
Spindle Revolution | 7 4y | 5600 | 4500 | 3700 | 2800 | 2,200 | 1,900 | 1,800
R L ) . (min)
e Shouldering
Shoulderi Feed Rate (mm/min)| 420 430 430 430 350 300 270 260
ouldering
AEEEE Spindle Revolution
Depth of Cut (apxae) (mm) pi (min,}’) L 7,400 | 5600 | 4,500 | 3,700 | 2,800 | 2,200 | 1,900 | 1,800
Slotting
1Dex0.2Dc Feed Rate (mm/min)| 300 340 360 370 340 310 270 260
Spindle Revolution | 7 455 | 5600 | 4500 | 3700 | 2,800 | 2200 | 1,900 | 1,800
. (min-)
‘ Shouldering
Pre-hardened steo) Feed Rate (mm/min)| 160 160 160 160 140 140 140 140
‘ (30~45HRC) Spindle Revolution | 7 40 | 5600 | 4500 | 3700 | 2,800 | 2200 | 1,900 | 1,800
. (min-)
Slotting
%[ qj Feed Rate (mm/min)| 110 110 120 120 120 120 120 120
Spindle Revolution | 7 455 | 5600 | 4500 | 3700 | 2,800 | 2200 | 1,900 | 1,800
. (min)
Shouldering
Slotting Feed Rate (mm/min)| 180 240 240 240 200 170 160 160
Stainless Steel = :
BepthlorieiERImm) Spindle Revolution | 7 4155 | 5600 | 4500 | 3700 | 2,800 | 2200 | 1,900 | 1,800
0.2Dc Slotting (min)
Feed Rate (mm/min) 120 120 130 130 130 130 130 130
* Machining with coolant is recommended for stainless steel.
Applications Workpiece Material | Application | Outside Dia. Dc (mm) $3 o4 5 $6 $8 $10 $12 $13
Spindle Revolution | 14 509 | 8000 | 6400 | 5300 | 4,000 | 3200 | 2,700 | 2,500
. (min-)
L Shouldering
Feed Rate (mm/min)| 810 800 800 800 650 560 510 450
Carbon steel, Cast iron Spindle Revoldti
o miny | 11,000 | 8000 | 6400 | 5300 | 4000 | 3200 | 2700 | 2500 —
) Slotting =
%l D Feed Rate (mm/min)| 810 800 800 800 650 560 510 450 E
. S c
Sp'"d'(em?rﬁ}’)°'”“°" 7,400 | 5600 | 4500 | 3700 | 2,800 | 2,200 | 1,900 | 1,800 L
lae Shouldering ke
. Feed Rate (mm/min)| 530 530 530 530 430 370 340 300 S
Shouldering 8
Alloy Steel Spindle Revolution
Depth of Cut (apxae) (mm) P fmir‘fﬂ" ution | 7400 | 5600 | 4,500 | 3,700 | 2,800 | 2,200 | 1,900 | 1,800
1Dox0.2D Slotting
cx0.2Dc Feed Rate (mm/min)| 530 530 530 530 430 370 340 300
Spindle Revolution | 7 4y | 5600 | 4500 | 3700 | 2800 | 2,200 | 1,900 | 1,800
) (min-")
Shouldering
N Feed Rate (mm/min)| 200 200 200 200 180 180 180 180
) (30~45HRC) Sp'“d'fmﬁ‘rf_}’)°'”t'°" 7400 | 5600 | 4500 | 3700 | 2,800 | 2,200 | 1,900 | 1,800
Slotting
%T ) Feed Rate (mm/min)| 140 140 150 150 150 150 150 150
% Spindle Revolution | 7 4y | 5600 | 4500 | 3700 | 2800 | 2,200 | 1,900 | 1,800
) (min-")
. Shouldering
Slotting Feed Rate (mm/min)| 300 300 300 300 240 210 200 200
Stainless Steel = =
(Dl Gl (8 (i) Spindle Revolution | 7 4 | 5600 | 4500 | 3700 | 2,800 | 2,200 | 1,900 | 1,800
' (min") ; ) , ) ) , , )
0.2Dc Slotting
Feed Rate (mm/min)| 150 150 160 160 160 160 160 160
* Machining with coolant is recommended for stainless steel.
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Recommended Cutting Conditions/

Applications Workpiece Material |Application | Outside Dia. Dc (mm) ¢3 04 05 o6 8 $10 $12 $13
Spi”d'?m?ﬁ‘,’)‘"““"" 11,000 | 8,000 | 6,400 | 5300 | 4,000 | 3,200 | 2,700 | 2,500
‘ Shouldering
Feed Rate (mm/min)| 960 | 960 | 960 | 960 | 780 | 680 | 620 | 570
Carbon steel, Cast iron Spindle Revolution
pi fmiriY)"“'° 11,000 | 8,000 | 6,400 | 5300 | 4,000 | 3,200 | 2,700 | 2,500
a Slotting
< - Feed Rate (mm/min)| 960 | 960 | 960 | 960 | 780 | 680 | 620 | 570
7 Spindle Revolution | 7 15 | 5600 | 4,500 | 3,700 | 2,800 | 2,200 | 1,900 | 1,800
lae . (min-T)
- Shouldering
Shouldering o Feed Rate (nm/min)| 640 | 640 | 640 | 640 | 520 | 450 | 410 | 370
y . .
Depth of Cut (apxae) (mm) Sp'”d'fm':i‘rf}’)‘"“"°" 7,400 | 5,600 | 4,500 | 3,700 | 2,800 | 2,200 | 1,900 | 1,800
Slotting
1Dex0.2De Feed Rate (mm/min)| 640 | 640 | 640 | 640 | 520 | 450 | 410 | 370
Spi”d'?m'?rf}’)‘"““"" 7,400 | 5600 | 4,500 | 3,700 | 2,800 | 2,200 | 1,900 | 1,800
‘ Shouldering
P Feed Rate (nm/min)| 240 | 240 | 240 | 240 | 210 | 210 | 210 | 210
(30~45HRC) Sp'”d'?m?rfl’)‘"“"°" 7,400 | 5600 | 4,500 | 3,700 | 2,800 | 2,200 | 1,900 | 1,800
11 Slotting
%[ Z Feed Rate (mm/min)| 160 160 180 180 180 180 180 180
Spi”d'?m?r‘fl’)‘"““°” 7,400 | 5600 | 4,500 | 3,700 | 2,800 | 2,200 | 1,900 | 1,800
Shouldering
Slotting Feed Rate (mm/min)| 360 | 360 | 360 | 360 | 300 | 260 | 240 | 240
Stainless Steel - -
Depth of Cut (ap) (mm) Sp'”d'?m'?r‘]‘j}’)‘"“"o” 7,400 | 5600 | 4500 | 3700 | 2,800 | 2,200 | 1,900 | 1,800
0.2Dc Slotting
Feed Rate (mm/min)| 180 180 | 200 | 200 | 200 | 200 | 200 | 200
* Machining with coolant is recommended for stainless steel.
Applications Workpiece Material |Application| Outside Dia. Dc (mm) | ¢2 $3 04 95 6 $8 ¢10 $12 16 $20
Spi”d'(emFi‘ﬁY)‘"““°" 18,000{12,000| 9,200 | 7,300 | 6,100 | 4,600 | 3,700 | 3,100 | 2,300 | 1,800
Shouldering
Feed Rate (mm/min)| 380 | 430 | 440 | 500 | 510 | 500 | 560 | 560 | 590 | 590
Carbon steel, Cast iron Spindle Revolution
_ \ P fmiﬁ_,)"“ " 116,000{11,000| 8,000 | 6,400 | 5,300 | 4,000 | 3,200 | 2,700 | 2,000 | 1,600
= Slotting
E Feed Rate (mm/min)| 190 | 230 | 240 | 290 | 300 | 290 | 280 | 290 | 310 | 350
c = =
L Sp'”d'fmﬁ‘ﬁ“’)‘"“t"’" 14,000| 9,000 | 6,800 | 5,400 | 4,500 | 3,400 | 2,700 | 2,300 | 1,700 | 1,400
he) 5 . Shouldering
g > Feed Rate (mm/min)| 250 | 270 | 270 | 320 | 350 | 340 | 360 | 350 | 390 | 420
Alloy Steel - o
“iae Sp'“d'fm?r‘i‘()‘"“"°” 11,000| 7,400 | 5,600 | 4,500 | 3,700 | 2,800 | 2,200 | 1,900 | 1,400 | 1,100
— ) Slotting
Shouldering Feed Rate (mm/min)| 130 | 130 | 150 | 180 | 190 | 180 | 170 | 180 | 190 | 210
Depth of Cut (apxae) (mm) : n
Sp'”d'fm?rf_‘()‘"“""" 10,000/ 6,400 | 4,800 | 3,800 | 3,200 | 2,400 | 1,900 | 1,600 | 1,200 | 1,000
1.5Dcx0.1Dc Shouldering
Feed Rate (mm/min)| 180 | 170 | 170 | 210 | 230 | 220 | 230 | 220 | 220 | 230
Stainless Steel : -
Sp'”d'fm?ri’)‘"“"°” 10,000/ 6,400 | 4,800 | 3,800 | 3,200 | 2,400 | 1,900 | 1,600 | 1,200 | 1,000
Slotting
Feed Rate (mm/min)| 120 | 120 | 120 | 140 | 150 | 140 | 140 | 140 | 150 | 180
777 Spindle Revolution | ¢ 44 | 4 200 | 3,200 | 2,500 | 2,100 | 1,600 | 1,300 | 1,100 | 800 | 600
a ) (min-)
© ) o Shouldering
T Titanium Alloys Feed Rate (mm/min)| 60 | 90 | 100 | 120 | 110 | 110 | 120 | 110 | 120 | 130
Heat-resistant Alloys Spindie Revolution
. pindle Hevolution | 5 500 | 4,200 | 3,200 | 2,500 | 2,100 | 1,600 | 1,300 | 1,100 | 800 | 600
) (40~50HRC) (min-)
Slotting Slotting
Depth of Cut (ap) (mm) Feed Rate (mm/min)| 50 60 70 80 90 90 90 80 90 100
0.25Dc Sp'”d'?m'?rf}’)‘"“""" 32,000|21,000|16,000|13,000| 11,000/ 8,000 | 6,400 | 5,300 | 4,000 | 3,200
(Carbon steel, Cast iron) Shouldering
0.5Dc Feed Rate (mm/min)| 670 | 760 | 770 | 900 | 920 | 860 | 1,000 | 1,100 | 1,100 | 1,200
Aluminum Alloys - -
Spindle Revolution |35 04|21 000|16,000(13,000(11,000| 8,000 | 6,400 | 5,300 | 4,000 | 3,200
Slotting (T
Feed Rate (mm/min)| 480 | 440 | 480 | 590 | 630 | 580 | 670 | 730 | 860 | 960
* Machining with coolant is recommended for stainless steel, titanium alloys and heat-resistant alloys.
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M 4PGSS, 5PGSS

Applications Workpiece Material |Application |Depth of Cut (apxae) (mm) | Outside Dia. D¢ (mm)|  ¢3 04 05 $6 $8 $10 12 $16 $20 $25
Spindle Revolution (min) | 13,300 | 10,000 | 8,000 | 6,600 | 5,000 | 4,000 | 3,300 | 2,500 | 2,000 | 1,600
Shouldering|  1Dcx0.3Dc
Feed Rate (mm/min) | 1,860 | 1,600 | 1,440 | 1,320 | 1,200 | 1,360 | 1,320 | 1,200 | 1,200 | 1,360
Carbon Steel
Spindle Revolution (min) 6,600 | 5,000 | 4,000 | 3,300 | 2,500 | 2,000 | 1,600
Slotting 1Dc
Feed Rate (mm/min) 660 600 680 660 600 600 680
Spindle Revolution (min)| 10,600 | 8,000 | 6,400 | 5,300 | 4,000 | 3,200 | 2,700 | 2,000 | 1,600 | 1,300
Shouldering|  1Dcx0.3Dc
Feed Rate (mm/min) | 1,180 | 1,020 | 920 840 880 890 860 880 830 | 1,040
al Alloy Steel
© [ Spindle Revolution (min) 5,300 | 4,000 | 3,200 | 2,700 | 2,000 | 1,600 | 1,300
Slotting 0.75Dc
ae Feed Rate (mm/min) 420 440 440 430 440 410 520
. Spindle Revolution (min)| 8,500 | 6,400 | 5,100 | 4,200 | 3,200 | 2,500 | 2,100 | 1,600 | 1,300 | 1,000
Shouldering Shouldering| 1Dcx0.25Dc
Feed Rate (mm/min)| 710 610 550 500 570 550 580 570 570 700
Pre-hardened steel
(ER-413HIC) Spindle Revolution (min) 4,200 | 3,200 | 2,500 | 2,100 | 1,600 | 1,300 | 1,000
Slotting 0.5Dc
Feed Rate (mm/min) 250 290 280 290 280 280 350
Spindle Revolution (min)| 5,300 | 4,000 | 3,200 | 2,700 | 2,000 | 1,600 | 1,300 | 1,000 | 800 600
Shouldering| 1Dcx0.25Dc
N Feed Rate (mm/min) | 290 250 230 210 240 250 230 240 240 270
ol Stainless Steel
© » Spindle Revolution (min) 2,700 | 2,000 | 1,600 | 1,300 | 1,000 | 800 600
Slotting 0.4Dc
Feed Rate (mm/min) 100 120 120 120 120 120 130
Slotting Spindle Revolution (min)| 3,700 | 2,800 | 2,200 | 1,900 | 1,400 | 1,100 | 900 700 550 450
Shouldering|  1Dcx0.2Dc
Titanium Alloys Feed Rate (mm/min)| 160 130 110 110 110 130 120 140 130 150
Heat-resistant Alloys
(40~50HRC) Spindle Revolution (min) 1,900 | 1,400 | 1,100 | 900 700 550 450
Slotting 0.3Dc
Feed Rate (mm/min) 60 60 60 60 70 70 80

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

M 4PGSM, 5PGSM, 6PGSM

Applications Workpiece Material |Application | Depth of Cut (apxae) (mm) | Outside Dia. Dc (mm) 6 8 ¢10 ¢12 ¢16 $20 $25
Spindle Revolution (min)| 6,600 5,000 4,000 3,300 2,500 2,000 1,600
Shouldering| 1.5Dcx0.3Dc
Feed Rate (mm/min) | 1,030 980 1,260 1,520 1,570 1,510 1,340 _
Carbon Steel =
Spindle Revolution (min)| 6,600 5,000 4,000 3,300 2,500 2,000 1,600 =
Slotting 0.5Dc 'g
Feed Rate (mm/min)| 520 500 640 770 790 750 670 I
Spindle Revolution (min) | 5,300 4,000 3,200 2,700 2,000 1,600 1,300 %
Shouldering| 1.5Dcx0.3Dc 1%)
Feed Rate (mm/min)| 740 670 940 1,130 1,170 1,140 1,030
a Alloy Steel
© Spindle Revoluton (min’)| 5,300 4,000 3,200 2,700 2,000 1,600 1,300 —
Slotting 0.5Dc
ae Feed Rate (mm/min)| 380 330 480 560 580 570 520
Shouldering ‘ Spindle Revolution (min')[ 4,200 3,200 2,500 2,100 1,600 1,300 1,000
Shouldering| 1.5Dcx0.2Dc
Pre-hardened stel Feed Rate (mm/min) 470 490 610 700 730 710 710
(R=481-1710)) Spinde Revoluion (min')| 4,200 | 3,200 | 2,500 | 2,100 1,600 1,300 1,000
Slotting 0.4Dc
Feed Rate (mm/min) | 230 250 310 350 370 350 360
Spindle Revolution (min) | 2,700 2,000 1,600 1,300 1,000 800 600
Shouldering| 1.5Dcx0.2Dc
- Feed Rate (mm/min)| 170 190 250 280 280 280 250
Q[ Stainless Steel
© Spindle Revolution (min)| 2,700 2,000 1,600 1,300 1,000 800 600
V7 Slotting 0.4Dc
Feed Rate (mm/min) 80 90 120 140 140 140 130
Slotting Spindle Revolution (min) | 1,900 1,400 1,100 900 700 550 450
Shouldering| 1.5Dcx0.2Dc
Titanium Alloys Feed Rate (mm/min) 90 90 130 150 160 150 150
Heat-resistant Alloys
(40~50HRC) Spindle Revolution (min) | 1,900 1,400 1,100 900 700 550 450
Slotting 0.3Dc
Feed Rate (mm/min) 40 40 60 70 80 70 70
* Machining with coolant is recommended for stainless steel, titanium alloys and heat-resistant alloys.
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Recommended Cutting Conditions/

M 4PGSL, 5PGSL, 6PGSL

Applications Workpiece Material |Application | Depth of Cut (apxae) (mm) | Outside Dia. Dc (mm) $6 $8 ¢10 ¢12 $16 $20 $25
Spindle Revolution (min')| 6,600 5,000 4,000 3,300 2,500 2,000 1,600
Shouldering|  1.5Dcx0.3Dc
Feed Rate (mm/min) 1,030 980 1,260 1,520 1,570 1,510 1,340
Carbon Steel
Spindle Revolution (min)| 6,600 5,000 4,000 3,300 2,500 2,000 1,600
Slotting 0.5Dc
Feed Rate (mm/min) 520 500 640 770 790 750 670
Spindle Revolution (min)| 5,300 4,000 3,200 2,700 2,000 1,600 1,300
Shouldering| 1.5Dcx0.3Dc
Feed Rate (mm/min) 740 670 940 1,130 1,170 1,140 1,030
aQ Alloy Steel
© (- Spindle Revolution (min)| 5,300 4,000 3,200 2,700 2,000 1,600 1,300
Slotting 0.5Dc
) 2e Feed Rate (mm/min) 380 330 480 560 580 570 520
Shouldering Spindle Revolution (min)| 4,200 3,200 2,500 2,100 1,600 1,300 1,000
Shouldering| 1.5Dcx0.2Dc
Pre-hardened steel Feed Rate (mm/min) 470 490 610 700 730 710 710
(ER-413HIC) Spindle Revolution (min)| 4,200 3,200 2,500 2,100 1,600 1,300 1,000
Slotting 0.4Dc
Feed Rate (mm/min) 230 250 310 350 370 350 360
Spindle Revolution (min)| 2,700 2,000 1,600 1,300 1,000 800 600
Shouldering| 1.5Dcx0.2Dc
I Feed Rate (mm/min) 170 190 250 280 280 280 250
a Stainless Steel
© Spindle Revolution (min)| 2,700 2,000 1,600 1,300 1,000 800 600
Slotting 0.4Dc
Feed Rate (mm/min) 80 90 120 140 140 140 130
Slotting Spindle Revolution (min)| 1,900 1,400 1,100 900 700 550 450
Shouldering| 1.5Dcx0.2Dc
Titanium Alloys Feed Rate (mm/min) 90 90 130 150 160 150 150
Heat-resistant Alloys
(40~50HRC) Spindle Revolution (min)| 1,900 1,400 1,100 900 700 550 450
Slotting 0.3Dc
Feed Rate (mm/min) 40 40 60 70 80 70 70
* Machining with coolant is recommended for stainless steel, titanium alloys and heat-resistant alloys.
M 4PGRM
Applications Workpiece Material |Application | Depth of Cut (apxae) (mm) | Outside Dia. Dc (mm)|  ¢3 o4 5 6 8 $10 612 $16 $20
Spindle Revolution (min)| 13,300 | 10,000 | 8,000 | 6,600 | 5,000 | 4,000 | 3,300 | 2,500 | 2,000
Shouldering|  1Dcx0.3Dc
_ Feed Rate (mm/min)| 1,860 | 1,600 | 1,440 | 1,320 | 1,200 | 1,360 | 1,320 | 1,200 | 1,200
= Carbon Steel
= Spindle Revolution (min”) 6,600 | 5,000 | 4,000 | 3,300 | 2,500 | 2,000
'g Slotting 1Dc
w Feed Rate (mm/min) 660 600 680 660 600 600
% Spindle Revolution (min)| 10,600 | 8,000 | 6,400 | 5,300 | 4,000 | 3,200 | 2,700 | 2,000 | 1,600
N Shouldering|  1Dcx0.3Dc
Feed Rate (mm/min)[ 1,180 | 1,020 920 840 880 890 860 880 830
N Alloy Steel
— Spindle Revolution (min) 5,300 | 4,000 | 3,200 | 2,700 | 2,000 | 1,600
Slotting 0.75Dc
ae Feed Rate (mm/min) 420 440 440 430 440 410
X Spindle Revolution (min)| 8,500 | 6,400 | 5,100 | 4,200 | 3,200 | 2,500 | 2,100 | 1,600 | 1,300
Shouldering Shouldering| 1Dcx0.25Dc
Feed Rate (mm/min)| 710 610 550 500 570 550 580 570 570
Pre-hardened steel
(ED-253RIRE) Spindl Revolton (mi) 4200 | 3200 | 25500 | 2,100 | 1,600 | 1,300
Slotting 0.5Dc
Feed Rate (mm/min) 250 290 280 290 280 280
Spindle Revolution (min)| 5,300 | 4,000 | 3,200 | 2,700 | 2,000 | 1,600 | 1,300 | 1,000 800
Shouldering| 1Dcx0.25Dc
e Feed Rate (mm/min) | 290 250 230 210 240 250 230 240 240
al Stainless Steel
© v Spindle Revolution (min*) 2,700 | 2,000 | 1,600 | 1,300 | 1,000 800
Slotting 0.4Dc
Feed Rate (mm/min) 100 120 120 120 120 120
Slotting Spindle Revolution (min)| 3,700 | 2,800 | 2,200 | 1,900 | 1,400 | 1,100 900 700 550
Shouldering|  1Dcx0.2Dc
Titanium Alloys Feed Rate (mm/min) | 160 130 110 110 110 130 120 140 130
Heat-resistant Alloys
(40~50HRC) Spindle Revolution (min*) 1,900 | 1,400 | 1,100 900 700 550
Slotting 0.3Dc
Feed Rate (mm/min) 60 60 60 60 70 70

* Machining with coolant is recommended for stainless steel, titanium alloys and heat-resistant alloys.
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B 3ZFKS (short), 3ZFKM (Medium)

Applications Workpiece Material | Depth of Cut (apxae) (mm) |Outside Dia. Dc (mm)| ¢3 o4 05 6 o7 08 ¢10 ¢12 $¢16
Spindle Revolution (min‘) | 13,800 | 10,700 | 8,800 | 7,500 | 6,600 | 6,000 | 4,800 | 4,000 | 3,000
Short
1.2Dc><_0.3Dc Shouldering| 850 950 1,100 | 1,200 | 1,100 | 1,000 910 850 800
Carbon Steel 15'\I?I)idl(l31r;Dc Feed Rat
K x0. eed Rate fm
(mm/min) Plunge miling| 180 170 170 170 160 150 120 100 70
5 [ sou
milling i
1Dc Slotting | 570 650 700 730 750 780 800 750 650
Spindle Revolution (min)| 10,600 | 9,300 | 8,300 | 7,400 | 6,500 | 6,000 | 4,700 | 3,500 | 1,900
%J Shouldering| 700 780 900 980 900 850 750 700 560
Alloy Steel .
) eed Rate i
ae (mm/min) Plunge miling| 120 120 130 140 130 130 120 100 70
T Short
sh . 1.2Dcx0.3Dc Slotting | 500 540 570 590 610 600 580 500 340
ouldering Medium
1:5Dex0.3Dc Spindle Revolution (min')| 5,200 | 4,000 | 3,200 | 2,600 | 2,300 | 2,000 | 1,600 | 1,400 | 1,000
EAEm
milling .
0.5Dc Shouldering| 440 440 490 490 490 440 400 370 300
Pre-hardened steel :
(30~45HRC) Feed Rate m
(mm/min) Plunge miling| 90 110 110 130 110 100 80 70 50
Slotting | 220 270 270 320 330 330 230 200 140
Spindle Revolution (min)| 3,300 | 2,500 | 2,000 | 1,700 | 1,400 | 1,300 | 1,100 900 750
%I Shouldering| 280 270 330 340 330 330 350 320 300
V7 Stainless Steel e
oo s Pungeming 20 | 30 | 40 | 40 | 40 | 30 | 20 | 20 | 20
Short
Plunge 1.2Dcx0.2Dc Slotting | 110 110 130 140 130 130 120 120 120
milling Medium
m 1:5Dcx0.2De Spindle Revolution (min‘)| 3,300 | 2,500 | 2,000 | 1,700 | 1,400 | 1,300 | 1,100 | 900 | 750
EACm
milling .
0.5Dc Shouldering| 280 270 330 340 330 330 350 320 300
Titanium Alloys R
eed Rate "
(mm/min) Plunge miling| 20 30 40 40 40 30 20 20 20
Slotting 110 110 130 140 130 130 120 120 120

- Compressed air is recommended for machining steel.

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

- Adjust depth of cut (ap) to suit machine rigidity
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Recommended Cutting Conditions/

M 4AMFK (Short, Medium), 4MFR (Medium)

Applications Workpiece Material | Application | Depth of Cut (apxae) (mm) |Outside Dia. Dc (mm) 63 o4 05 6 8 ¢10 12 $16
il i in
S Short:12D0x0.16Dc Spindle Revolution (min)| 13,800 | 10,700 | 8,800 | 7,500 | 6,000 | 4,800 | 4,000 | 3,300
Medium:1.5Dex0.15DC | pate (mmimin)| 1,400 | 1,400 | 1,400 | 1,500 | 1,500 | 1,400 | 1,400 | 1,300
Carbon steel, Cast iron
Spindle Revolution (min)| 13,800 | 10,700 | 8,800 | 7,500 | 6,000 | 4,800 | 4,000 | 3,300
Slotting ap<1Dc
Feed Rate (mm/min)| 620 700 750 780 830 850 800 750
il il in
2 S— Shgrt: 1.2Dex0.1DC Spindle Revolution (min)| 10,600 | 9,300 | 8,300 | 7,400 | 6,000 | 4,700 | 3,800 | 2,800
N C Medium:1.8Dcx0.1D¢ |k pete (mmimin)| 1,000 | 1,000 | 1,000 | 1,00 | 1,100 | 1,000 | 1,000 | 900
Alloy Steel
“ae Spindle Revolution (min)| 10,600 | 9,300 | 8,300 | 7,400 | 6,000 | 4,700 | 3,800 | 2,800
) Slotting ap<1Dc
Shouldering Feed Rate (mm/min)| 500 510 520 530 550 570 530 450
. o
Suiing Short1.2D6x0.07Dc Spindle Revolution (min)| 8,700 | 6,800 | 5,500 | 4,600 | 3,500 | 2,800 | 2,300 | 1,700
Medium:1.5Dcx0.07D¢ .o pote mimin)| 670 | 730 | 790 | 840 | 900 | sto | 770 | 630
Pre-hardened steel
(30~45HRC) Spindle Revolution (min)| 6,700 | 5,800 | 4,800 | 4,000 | 3,000 | 2,300 | 1,900 | 1,400
Slotting ap<1Dc
5 Feed Rate (mm/min)| 320 330 360 370 400 420 380 300
. o
S Short:12Dex0.{De | SeReuion(mn')| 8,700 | 7,000 | 6,000 | 5200 | 4,000 | 3,000 | 2,500 | 1700
) 9 Medium:1.5Dcx0.1Dc .
Slotting ) Feed Rate (mm/min)| 670 720 780 830 840 760 710 520
S.taln_less Steel
LTI Spinde Revolion ()| 6,800 | 6,000 | 5,100 | 4,300 | 3,400 | 2,600 | 2,000 | 1,400
Slotting ap<0.5Dc
Feed Rate (mm/min)| 390 440 480 500 510 480 460 380

* Machining with coolant is recommended for stainless steel and titanium alloys.

B 4MFK (Long)

Applications Workpiece Material | Application | Depth of Cut (apxae) (mm)|Outside Dia. Dc (mm) 63 o4 05 6 8 ¢10 12 $16

Spindle Revolution (min‘)| 11,000 | 8,500 | 7,000 | 6,000 | 4,800 | 3,800 | 3,200 | 2,600

Carbon steel, Cast iron | Shouldering
Feed Rate (mm/min)| 910 910 910 970 970 910 910 840

Spindle Revolution (min')| 6,500 | 5,700 | 5,100 | 4,500 | 3,700 | 2,900 | 2,300 1,700

Alloy Steel Shouldering

., Feed Rate (mm/min)| 540 540 540 600 600 540 540 490
. 9 %l M; 3Dcx0.02Dc
7 = Spindle Revolution (min)| 4,900 | 3,900 | 3,100 | 2,600 | 2,000 | 1,600 | 1,300 | 1,000
////gj Pre-ggrc‘ltesrli_ﬁ:c{igteel Shouldering ’ o)

_ a6 (30~ ) Feed Rate (mm/min)| 330 360 400 420 450 400 380 310

3 ) Spindle Revolution (min)| 4,300 | 3,500 | 3,000 | 2,600 | 2,000 | 1,500 | 1,300 900

- Shouldering Stainless Steel | Shouldering

LICJ Feed Rate (mm/min)| 330 360 390 410 420 380 350 260

g * Machining with coolant is recommended for stainless steel.

[e]
[7p]

Slotting is not recommended.
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M 4TFK (short, Medium), 4TFR (Medium)

Applications Workpiece Material | Application| Depth of Cut (apxae) (mm) | Outside Dia. Dc (mm)|  ¢3 o4 05 06 8 ¢10 $12 $16 $20
. Spindle Revolution (min)| 13,800 | 10,300 | 8,300 | 6,900 | 5,200 | 4,100 | 3,400 | 2,600 | 2,100
Shouldering 1.5Dcx0.2Dc -
. Feed Rate (mm/min)| 1,490 | 1,570 | 1,590 | 1,660 | 1,630 | 1,490 | 1,410 | 1,240 | 1,080
Carbon steel, Cast iron - =
Stott Do<¢12 : ap<1.0Dc | Spinde Rewoluton rin)| 11,100 | 8,400 | 6,700 | 5,600 | 4,200 | 3,300 | 2,800 | 2,100 | 1,700
ottin = i
91 Dc>¢12:apsi2 Feed Rate (nm/min)| 770 | 790 | 790 | 800 | 750 | 690 | 600 | 540 | 410
. Spindle Revolution (min)|{ 10,600 | 8,000 | 6,400 | 5,300 | 4,000 | 3,200 | 2,700 | 2,000 | 1,600
Shouldering 1.5Dcx0.2Dc -
P — Feed Rate (mm/min)| 900 1,020 | 1,020 | 1,020 | 920 870 800 720 640
oy Steel
U Stoti Des¢i2 : ap<1.0Dc  |SpindeRewuton min')| 8,500 | 6,400 | 5,100 | 4,200 | 3,200 | 2,500 | 2,100 | 1,600 | 1,300
ottin = =
g 91 De>¢12:apsi2 Feed Rate (nm/min)| 540 | 530 | 550 | 590 | 570 | 530 | 500 | 450 | 410
=l . Spindle Revolution (min){ 9,500 | 7,200 | 5,700 | 4,800 | 3,600 | 2,900 | 2,400 | 1,800 | 1,400
Shouldering 1.5Dcx0.05Dc :
a0 P i sl Feed Rate (nm/min)| 690 | 760 | 810 | 850 | 830 | 800 | 770 | 640 | 590
(80~45HRC) . Spindle Revolution (min)| 7,400 | 5,600 | 4,500 | 3,700 | 2,800 | 2,200 | 1,900 | 1,400 | 1,100
Shouldering Slotting ap=<0.5xDc -
Feed Rate (mm/min)| 480 540 570 600 550 490 460 380 340
. Spindle Revolution (min)| 9,500 | 7200 | 5,700 | 4,800 | 3,600 | 2,900 | 2,400 | 1,800 | 1,400
Shouldering 1.5Dcx0.05Dc¢ =
. Feed Rate (mm/min)| 690 760 810 850 830 800 770 640 590
Stainless Steel = —
i Spindle Revolution (min)| 5,500 | 4,200 | 3,800 | 3,500 | 2,800 | 2,200 | 1,900 | 1,400 | 1,100
Slotting ap<0.5xDc =
Feed Rate (mm/min)| 120 130 180 300 280 250 230 190 170
. Spindle Revolution (min)| 8,500 | 6,400 | 5,100 | 4,200 | 3,200 | 2,500 | 2,100 | 1,600 | 1,300
Shouldering 1.5Dcx0.1Dc =
L Feed Rate (mm/min)| 500 520 520 540 700 730 670 560 450
Titanium Alloys - —
] De=12 : ap<1.0Dc | Spnde Rewktion (nv')| 7,400 | 5,600 | 4,500 | 3,700 | 2,800 | 2,200 | 1,900 | 1,400 | 1,100
Slotting Dosd12 + ap<12 :
Siott c>¢12 : aps< Feed Rate (mm/min)| 290 330 330 350 370 410 380 290 230
ottin
9 . Spindle Revolution (min)| 4,200 | 3,200 | 2,500 | 2,100 | 1,600 | 1,300 | 1,100 800 640
Shouldering 1.5Dcx0.05Dc :
MesiEsEm: Feed Rate (nm/min)| 250 | 250 | 250 | 250 | 240 | 230 | 220 | 210 | 200
Alloys ] Spindle Revolution (min‘)| 3,000 | 2,200 | 1,800 | 1,500 | 1,100 | 900 | 700 | 600 | 400
Slotting ap=<0.3xDc -
Feed Rate (mm/min)| 90 100 100 100 110 130 120 90 70

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

M 4TFK (Long)
Applications Workpiece Material | Application| Depth of Cut (apxae) (mm) |Outside Dia. Dc (mm)|  ¢3 o4 o5 o6 68 ¢10 ¢12 $16 $20
. ) Spindle Revolution (min){ 11,000 | 8,200 | 6,600 | 5,500 | 4,200 | 3,300 | 2,700 | 2,100 | 1,700
Carbon steel, Cast iron | Shouldering 2.5Dcx0.1Dc =
Feed Rate (mm/min)| 970 | 1,020 | 1,030 | 1,080 | 1,060 | 970 920 810 700
) Spindle Revolution (min‘)| 5,000 | 4,600 | 3,600 | 3,000 | 2,300 | 1,800 | 1,500 | 1,100 | 910
Alloy Steel Shouldering 2.5Dcx0.1Dc -
Feed Rate (mm/min)| 490 550 550 550 500 470 430 390 350
) y Spindle Revolution (min')| 4,800 | 3,600 | 2,900 | 2,400 | 1,800 | 1,500 | 1,200 | 900 700
g | |Prehardencd Steel shoudeing|  2.5Dcx0.05Dc i o)
(30~ ) Feed Rate (mm/min)| 350 380 410 430 420 400 390 320 300
i Spindle Revolution (min)| 4,300 | 3,200 | 2,600 | 2,100 | 1,600 | 1,300 | 1,100 | 800 700 _
ae _?ltaln'less AS"teel Shouldering 2.5Dcx0.05Dc¢ i ( : ) =
itanium Alloys Feed Rate (mm/min)| 250 260 260 320 350 370 340 280 230 >
i _resi Spindle Revolution (min‘)| 2,100 | 1,600 | 1,300 | 1,100 | 800 650 550 400 320 °
Shouldering Heal eSIStant | nougering. ~ 2.5Dcx0.02Dc i il =
oys Feed Rate (mm/min)| 125 125 125 125 120 115 110 105 100 L
e
* Machining with coolant is recommended for stainless steel, titanium alloys and heat-resistant alloys. ?_)
(42}
Slotting is not recommended. —
M 4YEKM, 4YECM, 4YERM
Applications Workpiece Material | Application | Depth of Cut (apxae) (mm) | Outside Dia. Dc (mm)| ¢4 5 o6 8 10 012 16 $20 025

Spindle Revolution (min)| 8,400 | 6,700 | 5,600 | 4,200 | 3,300 | 2,800 | 2,100 | 1,700 | 1,300

C:ﬁgsnsfé:fl Shouderng | 1Dex0.5De Feed Rate (nm/min)| 840 800 890 840 790 720 580 510 390
(~30HRC) Sloting 10c Spindle Revolution (min')| 8,400 | 6,700 | 5,600 | 4,200 | 3,300 | 2,800 | 2,100 | 1,700 | 1,300
Feed Rate (nm/min)| 840 800 890 840 790 720 580 510 390
Ql \ ) Spindle Revoluton (min’)| 6,800 | 5,400 | 4,500 | 3,400 | 2,700 | 2,300 | 1,700 | 1,400 | 1,100
° \quj Cﬁ.’.’é‘;"sf‘éi.e' Shouidering)  1Dex0.30c Feed Rate (mm/min)| 540 540 630 610 540 500 400 360 300
Zae (80~40HRC) | goging 10c Spindle Revolution (min')| 6,800 | 5,400 | 4,500 | 3,400 | 2,700 | 2,300 | 1,700 | 1,400 | 1,100
Feed Rate (nm/min)| 540 540 630 610 540 500 400 360 300
Shouldering Spindle Revolution (min

Shouldering| 1Dcx0.25Dc

Stainless Steel

Spindle Revolution (min
Feed Rate (mm/min

6,400 | 5,100 | 4,200 | 3,200 | 2,600 | 2,100 | 1,600 | 1,300 | 1,000

510 510 580 570 520 460 380 330 280
4,000 | 3,200 | 2,700 | 2,000 | 1,600 | 1,300 | 1,000 | 800 600

190 190 210 240 190 200 180 190 160
4,000 | 3,200 | 2,700 | 2,000 | 1,600 | 1,300 | 1,000 | 800 600

190 190 210 240 190 200 180 190 160
2,400 | 1,900 | 1,600 | 1,200 | 1,000 | 800 600 500 400
M s Feed Rate (mm/min)| 100 80 100 130 100 120 110 110 80
) Alloys . Spindle Revolution (min’)| 2,400 | 1,900 | 1,600 | 1,200 | 1,000 | 800 600 500 400
Slotting Slotting 0.3Dc -

Feed Rate (mm/min)| 100 80 100 130 100 120 110 110 80

Slotting 0.5Dc

) Spindle Revolution (min
Shouldering| 1Dcx0.25Dc

N Feed Rate (mm/min
Titanium Alloys

Spindle Revolution (min’
Feed Rate (mm/min

Slotting 0.5Dc

) Spindle Revolution (min
Shouldering| 1Dcx0.25Dc

)
)
)
Feed Rate (mm/min)| 510 510 580 570 520 460 380 330 280
)
)
)
)

)
)
)
)
)| 6,400 | 5100 | 4,200 | 3,200 | 2,600 | 2,100 | 1,600 | 1,300 | 1,000
)
)
)
)
)

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

B 5DEKM, 5DERM
Applications Workpiece Material | Application |Outside Dia. Dc (mm)| ¢4 05 o6 $8 $10 $12 16 $20 $25
Spindle Revolution (min')| 16,000 | 12,700 | 10,600 | 8,000 6,400 5,300 4,000 3,200 2,500
Shouldering
Medium Carbon Steel Feed Rate (mm/min)| 2,400 | 2,500 | 2,700 | 2,400 | 2,200 | 1,900 | 1,600 | 1,600 | 1,400
High Carbon Steel
(>0.3%C) Spindle Revolution (min") | 16,000 | 12,700 | 10,600 | 8,000 | 6,400 | 5,300 | 4,000 | 3,200 | 2,500
Slotting
Feed Rate (mm/min)| 2,400 2,500 2,700 2,400 2,200 1,900 1,600 1,600 1,400
Spindle Revolution (min)| 14,300 | 11,500 | 9,600 7,200 5,700 4,800 3,600 2,900 2,300
Shouldering
Alloy steel Feed Rate (mm/min)| 2,100 | 1,700 | 1,900 | 1,800 | 1,700 | 1,700 | 1,400 | 1,300 | 1,100
Alloy Tool Steel
< 330HB ) ' ]
(i Spindle Revolution (min“) | 14,300 | 11,500 | 9,600 | 7,200 | 5,700 | 4,800 | 3,600 | 2,900 | 2,300
Slotting
Feed Rate (mm/min)| 2,100 1,700 1,900 1,800 1,700 1,700 1,400 1,300 1,100
Spindle Revolution (min*)| 13,000 | 10,000 | 8,500 6,400 5,100 4,200 3,200 2,500 2,000
Shouldering
Alloy steel Feed Rate (mm/min)| 1,300 | 1,500 | 1,700 | 1,300 | 1,300 | 1,300 | 1,100 | 1,000 | 1,000
\ Alloy Tool Steel
340~450HB ) . ;
(36~48HRC Spindle Revolution (min) | 13,000 | 10,000 | 8,500 6,400 5,100 4,200 3,200 2,500 2,000
Slotting
ﬁ Feed Rate (mm/min)| 1,300 1,500 1,700 1,300 1,300 1,300 1,100 1,000 1,000
Q|
mJ =" Spindle Revolution (min)| 9,200 7,300 6,100 4,600 3,700 3,100 2,300 1,800 1,500
Austenitic Shouldering
ALl Stainless Steel Feed Rate (mm/min)| 1,400 | 1,100 | 1,200 | 1,100 | 1,100 | 1,100 | 920 820 730
Shouldering SuSs02 . ' .
SUS303 Spindle Revolution (min')| 9,200 | 7,300 | 6,100 | 4,600 | 3,700 | 3,100 | 2,300 | 1,800 | 1,500
SUS304 :
Depth of Cut (apxae) (mm) Slotting
Feed Rate (mm/min)| 1,400 1,100 1,200 1,100 1,100 1,100 920 820 730
5DEKM: 1.5Dcx0.25Dc
5DERM: 1.5Dcx0.5D¢ Spindle Revolution (min")| 6,400 | 5,100 | 4,200 | 3,200 | 2,500 | 2,100 | 1,600 | 1,300 | 1,000
" Shouldering
Austenitic Feed Rate (mm/min)| 640 760 640 640 640 640 560 510 410
Stainless Steel
SUS316 . , .
SUS316L Spindle Revolution (min“)| 6,400 | 5,100 | 4,200 | 3,200 | 2,500 | 2,100 | 1,600 | 1,300 | 1,000
Slotting

Feed Rate (mm/min)| 640 760 640 640 640 640 560 510 410

Spindle Revolution (min) | 4,800 3,800 3,200 2,400 1,900 1,600 1,200 960 760

Shouldering
) 777\ Feed Rate (mm/min)| 480 380 480 480 380 400 360 380 340
7 g %T Titanium Alloys
% 777 Spindle Revolution (min") | 4,800 | 3,800 | 3,200 | 2,400 | 1,900 | 1,600 | 1,200 | 960 760
Slotting
g Sloting Feed Rate (mm/min)| 480 380 480 480 380 400 360 380 340
T Spindle Revolution (min*)| 3,200 | 2,500 | 2,100 | 1,600 | 1,300 | 1,100 | 800 640 510
w Depth of Cut (ap) (mm) Shouldering
) SDEKM:- 0.25Dc Feed Rate (mm/min)| 160 130 210 240 190 210 200 190 180
(,O) 5DERM: 0.8Dc Heat-resistant Alloys
Spindle Revolution (min)| 3,200 | 2,500 | 2,100 | 1,600 | 1,300 | 1,100 | 800 640 510
Slotting
— Feed Rate (mm/min)| 160 130 210 240 190 210 200 190 180
Spindle Revolution (min) | 14,000 | 11,000 | 9,000 | 6,800 | 5,400 | 4,500 | 3,400 | 2,700 | 2,200
Shouldering
Feed Rate (mm/min)| 2,000 | 2,200 | 2,300 | 2,000 | 2,200 | 1,800 | 1,700 | 1,600 | 1,400
Gray Cast Iron
Spindle Revolution (min) | 14,000 | 11,000 | 9,000 | 6,800 | 5,400 | 4,500 | 3,400 | 2,700 | 2,200
Slotting
Feed Rate (mm/min)| 2,000 | 2,200 | 2,300 | 2,000 | 2,200 | 1,800 | 1,700 | 1,600 | 1,400
Spindle Revolution (min)| 10,000 | 8,300 | 6,900 | 5,200 | 4,100 | 3,500 | 2,600 | 2,100 | 1,700
Shouldering
Nodular Cast Iron Feed Rate (mm/min)| 1,000 | 1,200 | 1,000 | 1,300 | 1,000 | 1,000 | 910 830 830
CGl
Malleable Cast Iron Spindle Revolution (min)| 10,000 | 8,300 | 6,900 | 5,200 | 4,100 | 3,500 | 2,600 | 2,100 | 1,700
Slotting

Feed Rate (mm/min)| 1,000 | 1,200 | 1,000 | 1,300 | 1,000 | 1,000 910 830 830

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

L56 3akas nHcTpymeHTa: http://steelcam.org
8 (343) 382-52-03 | sales@sverla-ekb.ru



| 4YFSM, 6YFSM (Shouldering)

Applications Workpiece Material Depth of Cut (apxae) (mm) | Outside Dia. Dc (mm)| ¢4 05 6 8 $10 $12 16 $20

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

(= 2UHIRE) Feed Rate (nm/min)| 800 | 800 | 1,340 | 1,340 | 1,340 | 1,350 | 1,490 | 1,610
- Spindle Revoluton (min')| 8,000 | 6,400 | 5,300 | 4,000 | 3,200 | 2,700 | 2,000 | 1,600
(= aAIRE) Feed Rate (nmimin)| 570 | 570 | 960 | 960 | 960 | 960 | 1,080 | 1,150
1.5D0x0.1Dc
Spindle Revoluton (min')| 6,000 | 4,800 | 4,000 | 3,000 | 2,400 | 2,000 | 1,500 | 1,200
Pre-hardened steel
(ED=4IRIRIE) Feed Rate (nmimin)| 360 | 360 | 620 | 660 | 660 | 660 | 740 | 790
Q|
pi7ZZ| Spindle Revolton (min’)| 5,200 | 4,100 | 3,500 | 2,600 | 2,100 | 1,700 | 1,300 | 1,000
Stainless Steel
ae Feed Rate (nm/min)| 270 | 280 | 520 | 540 | 550 | 550 | 620 | 650
Shouldering o Spindle Revoluton (min’)| 3,600 | 2,900 | 2,400 | 1,800 | 1,400 | 1,200 | 900 | 700
Titanium Alloys
Feed Rate (nm/min)| 160 | 170 | 340 | 360 | 360 | 360 | 410 | 410
1Dex0.05Dc

Spindle Revolution (min*)| 3,600 | 2,900 | 2,400 1,800 | 1,400 | 1,200 900 700
Heat-resistant Alloys

Feed Rate (mm/min)| 160 170 340 360 360 360 410 410

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

Slotting is not recommended.

M 3RDSM, 4RDSM, 5RDSM

Applications Workpiece Material |Application |Depth of Cut (apxae) (mm)|Outside Dia. D¢ (mm) 6 8 $10 $12 $16 $20 $25

Spindle Revolution (min*)|{ 11,100 8,400 6,700 5,600 4,200 3,300 2,700
Shouldering 1.5Dcx0.5Dc

Feed Rate (mm/min)| 1,000 1,000 1,320 1,340 1,340 1,340 1,380

<22HRC
Spindle Revolution (min*)| 9,300 6,900 5,600 4,600 3,500 2,800 2,200
Slotting 1Dc
Feed Rate (mm/min)| 800 800 1,000 1,030 1,040 1,050 1,110
Spindle Revolution (min*)| 9,600 7,200 5,700 4,800 3,600 2,900 2,300
Shouldering 1.5Dcx0.4Dc
Feed Rate (mm/min) 720 720 860 860 860 920 1,030
22~32HRC
Spindle Revolution (min*)| ~ 7,900 5,900 4,800 4,000 3,000 2,400 1,900
Slotting 0.75Dc
Feed Rate (mm/min) 550 550 740 740 740 760 860
Spindle Revolution (min*)| 6,400 4,800 3,800 3,200 2,400 1,900 1,500 =
Shouldering| ~ 1.5Dcx0.4Dc -
Feed Rate (mm/min)| 320 320 410 410 400 400 400 [=
ol Steel | 32~40HRC w
© (@ Spindle Revolution (min")| 5,300 4,000 3,200 2,600 2,000 1,600 1,300 o
Slotting 0.6Dc ©
ae Feed Rate (mm/min)| 260 260 340 340 330 330 330 2]
. Spindle Revolution (min)| 4,800 3,600 2,900 2,400 1,800 1,400 1,100 —
Shouldering Shouldering 1Dcx0.4Dc
Feed Rate (mm/min) 220 220 260 260 250 250 250
40~45HRC
Spindle Revolution (min*)| 4,300 3,200 2,600 2,200 1,600 1,300 1,000
Slotting 0.5Dc
Feed Rate (mm/min) 180 180 240 230 230 220 220
Spindle Revolution (min)| 4,200 3,200 2,500 2,100 1,600 1,300 1,000
Shouldering 1Dcx0.3Dc
o Feed Rate (mm/min) 150 150 180 180 170 170 170
{ 45~50HRC
© Spindle Revolution (min)| 3,800 2,900 2,300 1,900 1,400 1,100 900
V7 Slotting 0.4Dc
Feed Rate (mm/min)| 140 140 170 160 160 150 150
Slotting Spindle Revolution (min*)| 3,700 2,800 2,200 1,900 1,400 1,100 900
Shouldering 1.5Dcx0.4Dc
Feed Rate (mm/min) 190 230 310 300 340 310 360
Stainless Steel
Spindle Revolution (min*)| 2,700 2,000 1,600 1,300 1,000 800 600
Slotting 0.5Dc
Feed Rate (mm/min) 110 130 180 170 190 180 190

Spindle Revolution (min")| 9,600 7,200 5,700 4,800 3,600 2,900 2,300

Shouldering 1.5Dex0.5Dc¢

Feed Rate (mm/min)| 850 850 1,030 1,030 1,030 1,100 1,380
Cast Iron
Spindle Revolution (min*)| 7,900 5,900 4,800 4,000 3,000 2,400 1,900
Slotting 1Dc
Feed Rate (mm/min)| 700 700 900 900 900 910 1,140
* Machining with coolant is recommended for stainless steel.
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Recommended Cutting Conditions/

M 3RDSL, 4RDSL, 5RDSL (shouldering)

Applications Workpiece Material Depth of Cut (apxae) (mm) |Outside Dia. Dc (mm) 6 8 ¢10 012 16 $20 $25
Spindle Revolution (min*)| 7,800 5,900 4,700 3,900 2,900 2,300 1,900
< 22HRC 2.5Dcx0.5Dc
Feed Rate (mm/min) 700 700 770 780 840 840 940
Spindle Revolution (min*)| 6,700 5,000 4,000 3,400 2,500 2,000 1,600
22~32HRC
Feed Rate (mm/min) 500 500 600 600 600 640 720
Spindle Revolution (min*)| 4,500 3,400 2,700 2,200 1,700 1,300 1,100
Steel 32~40HRC 2.5Dcx0.4Dc
Feed Rate (mm/min) 220 220 290 290 280 280 280
Spindle Revolution (min)| 3,400 2,500 2,000 1,700 1,300 1,000 800
%l / 40~45HRC
= Feed Rate (mm/min) 150 150 180 180 180 180 180
ae Spindle Revolution (min*)| 2,900 2,200 1,800 1,500 1,100 900 700
T 45~50HRC 2.5Dcx0.3Dc
Shouldering Feed Rate (mm/min) 110 110 130 130 120 120 120
Spindle Revolution (min*)| 3,700 2,800 2,200 1,900 1,400 1,100 900
Stainless Steel 1.5Dcx0.1Dc
Feed Rate (mm/min) 120 150 200 200 220 200 230
Spindle Revolution (min*)| 6,700 5,000 4,000 3,400 2,500 2,000 1,600
Cast Iron 2.5Dcx0.5Dc
Feed Rate (mm/min) 600 600 720 720 720 770 970
* Machining with coolant is recommended for stainless steel.
Slotting is not recommended.
M 4RFSM, 6RFSM
$16 $20
Applications Workpiece Material | Application|Depth of Cut (apxae) (mm) | Outside Dia. Dc (mm)|  ¢6 8 $10 $12 4 flutes | 6 flutes | 4 flutes | 6 flutes $25
Spindle Revolution (min*)| 8,000 | 6,000 | 4,800 | 4,000 | 3,000 | 3,000 | 2,400 | 2,400 | 1,900
Shouldering 1.5Dcx0.4Dc
Feed Rate (mm/min)| 630 630 630 640 640 900 640 930 800
35~45HRC

Spindle Revolution (min)| 6,400 | 4,800 | 3,800 | 3,200 | 2,400 | 2,400 | 1,900 | 1,900 | 1,500

Slotting 0.5Dc
Feed Rate (mm/min)| 480 480 490 500 500 720 500 750 640

Spindle Revolution (min*)| 5,800 | 4,400 | 3,500 | 2,900 | 2,200 | 2,200 | 1,800 | 1,800 | 1,400
Shouldering 1.5Dcx0.33Dc

Feed Rate (mm/min)| 350 350 350 350 350 530 350 530 460

Steel |45~55HRC
Spindle Revolution (min)| 4,700 | 3,500 | 2,800 | 2,300 | 1,800 | 1,800 | 1,400 | 1,400 | 1,100
Slotting 0.5Dc

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

"
§
©
c
L
2
]
2]

Spindle Revolution (min)| 4,800 | 3,600 | 2,900 | 2,400 | 1,800 | 1,800 | 1,400 | 1,400 | 1,100
Shouldering 1.5Dcx0.25Dc

Feed Rate (mm/min)| 190 220 230 240 220 320 230 340 310

55~60HRC

Spindle Revolution (min)| 3,800 | 2,900 | 2,300 | 1,900 | 1,400 | 1,400 | 1,100 | 1,100 900

Slotting 0.3Dc

Feed Rate (mm/min)| 150 170 180 180 180 260 180 280 250

|
SRS

Shouldering Spindle Revolution (min*)| 3,700 | 2,800 | 2,200 | 1,900 | 1,400 | 1,400 | 1,100 | 1,100 900

Shouldering 1.5Dcx0.4Dc
Feed Rate (mm/min)| 300 280 260 300 280 420 290 430 380
Stainless Steel

Spindle Revolution (min){ 3,200 | 2,400 | 1,900 | 1,600 | 1,200 | 1,200 | 1,000 | 1,000 | 800

Slotting 0.5Dc
Feed Rate (mm/min)| 200 190 180 200 190 290 210 310 270

Spindle Revolution (min*)|{ 3,700 | 2,800 | 2,200 | 1,900 | 1,400 | 1,400 | 1,100 | 1,100 | 900

Shouldering 2Dcx0.4Dc
Feed Rate (mm/min)| 390 390 390 390 390 590 390 540 450

< 40HRC
Spindle Revolution (min*){ 3,000 | 2,200 | 1,800 | 1,500 | 1,100 | 1,100 | 900 900 700
Slotting 0.5Dc

Tt Feed Rate (mm/min)| 310 310 310 310 310 470 310 430 360

Alloys

Slotting

Spindle Revolution (min)| 3,200 | 2,400 | 1,900 | 1,600 | 1,200 | 1,200 | 1,000 | 1,000 800
Shouldering 1.5Dcx0.25D¢c

Feed Rate (mm/min)| 300 300 300 300 300 430 300 430 370
> 40HRC

Spindle Revolution (min)| 2,500 | 1,900 | 1,500 | 1,300 | 1,000 | 1,000 | 800 800 600
Slotting 0.3Dc

Feed Rate (mm/min)| 230 230 230 230 230 340 230 340 290

Spindle Revolution (min*){ 1,600 | 1,200 | 1,000 | 800 600 600 500 500 400

Shouldering 1Dcx0.2Dc

Heat-resistant Feed Rate (mm/min)| 100 100 100 100 100 140 100 140 130

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

Slotting 0.25Dc
Feed Rate (mm/min)| 80 80 80 80 80 120 80 120 100

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

Applications Workpiece Material |Application|Depth of Cut (apxae) (mm)|Outside Dia. Dc (mm) o4 5 06 08 ¢10 612
Spindle Revolution (min*)| 14,300 11,500 9,600 7,200 5,700 4,800
Shouldering 0.8Dcx0.5Dc
Feed Rate (mm/min) 860 860 1,150 1,150 1,150 1,150
< 30HRC
Spindle Revolution (min*){ 11,500 9,200 7,600 5,700 4,600 3,800
Slotting 0.8Dc
Feed Rate (mm/min) 690 690 920 920 920 920
Spindle Revolution (min*)| 9,600 7,600 6,400 4,800 3,800 3,200
Shouldering 0.8Dcx0.4Dc
Feed Rate (mm/min) 430 460 640 610 610 570
30~40HRC
Spindle Revolution (min-) 7,600 6,100 5,100 3,800 3,100 2,500
Slotting 0.8Dc
Feed Rate (mm/min) 340 370 490 490 490 460
Q|
© L Spindle Revolution (min) 6,400 5,100 4,200 3,200 2,500 2,100
Shouldering 0.8Dcx0.4Dc
a6 Feed Rate (mm/min) 190 230 320 320 320 340
e Steel | 40~50HRC
: Spindle Revolution (min) 5,100 4,100 3,400 2,500 2,000 1,700
Shouldering Slotting 0.5Dc
Feed Rate (mm/min) 150 180 260 260 260 270
Spindle Revolution (min*)| 4,800 3,800 3,200 2,400 1,900 1,600
Shouldering|  0.8Dcx0.25Dc
Feed Rate (mm/min) 100 100 130 140 150 160
50~60HRC
Spindle Revolution (min-) 3,800 3,100 2,500 1,900 1,500 1,300
Slotting 0.3Dc
. Feed Rate (mm/min) 80 80 100 120 120 130
%L . Spindle Revolution (min) 3,200 2,500 2,100 1,600 1,300 1,100
Shouldering 0.8Dcx0.2Dc
Feed Rate (mm/min) 60 60 70 70 80 90
60~70HRC
Slotting Spindle Revolution (min) 2,500 2,000 1,700 1,300 1,000 800
Slotting 0.25Dc
Feed Rate (mm/min) 50 50 60 60 60 70
Spindle Revolution (min*)| 6,400 5,100 4,200 3,200 2,500 2,100
Shouldering 0.8Dcx0.4Dc
Feed Rate (mm/min) 190 230 340 320 350 380
Titanium Alloys
Spindle Revolution (min-) 4,000 3,200 2,700 2,000 1,600 1,300
Slotting 0.5Dc
Feed Rate (mm/min) 80 100 150 140 160 170
* Machining with coolant is recommended for titanium alloys.
M 6PFK, 8PFK (Medium)
Applications Workpiece Material |Application| Depth of Cut (apxae) (mm) | Outside Dia. Dc (mm) $6 $8 $10 12 $16 $20 $25
. Spindle Revolution (min) | 7,400 5,600 4,500 3,700 2,800 2,200 1,800
Carbon steel, Cast iron | Shouldering Bc<¢§8 . 128“8?80 i
2920 : 1.5Dcx0.1DC | Foeq Rate (mm/min) | 2,650 2,640 2,410 2,250 2,010 1,700 1,500
. Spindle Revolution (min”) | 6,400 4,800 3,800 3,200 2,400 1,900 1,500
Alloy Steel Shouldering Bcz‘tgg . }ggcnggc
02920 : 1.5Dcx0.1DC | Feeq Rate (mm/min) | 2,250 2,090 1,950 1,910 1,720 1,450 1,220
Q|
© . . .
N Spindle Revolution (min) | 5,600 4,200 3,300 2,800 2,100 1,700 1,300
Be ggr%%rﬁggteel Shouldering 1.5Dcx0.1Dc -
(30~ ) Feed Rate (mm/min) | 1,780 1,710 1,520 1,400 1,220 1,120 980
ae
Stainless Steel ) Spindle Revolution (min”) | 5,000 3,800 3,000 2,500 1,900 1,500 1,200
i " Shoulderin 1.5Dcx0.05Dc
Shouldering Titanium Alloys ¢ Feed Rate (nmmin)| 1,350 | 1,320 | 1,200 | 1,130 970 850 720
* Machining with coolant is recommended for stainless steel and titanium alloys .
Slotting is not recommended.
B 6PFK, 8PFK (Long)
Applications Workpiece Material | Application| Depth of Cut (apxae) (mm) | Outside Dia. Dc (mm) 6 8 $10 12 $16 $20 $25
Spindle Revolution (min”) | 4,600 3,500 2,800 2,300 1,700 1,400 1,100
Carbon steel, Cast iron | Shouldering 3.0Dcx0.01Dc
Feed Rate (mm/min) | 1,830 1,730 1,530 1,380 1,120 880 660
Spindle Revolution (min') | 3,700 2,800 2,200 1,800 1,400 1,100 900
Alloy Steel Shouldering 3.0Dcx0.01Dc
Feed Rate (mm/min) | 1,490 1,340 1,220 1,120 940 720 540
=1 |
© . . .
Cad) ¥ Spindle Revolution (min') | 2,800 2,100 1,700 1,400 1,100 850 650
P’e(ggr%%’;fgé)tee' Shoulderng| ~ 3.0Dcx0.01Dc :
7 - Feed Rate (mm/min) 920 680 750 670 550 480 390
“ae
Stainless Steel ) Spindle Revolution (min”) | 2,500 1,900 1,500 1,300 950 750 600
i e Shoulderin 3.0Dcx0.01Dc
Shouldering Titanium Alloys ¢ Feed Rate (nmimin) | 700 670 590 540 440 370 290

Slotting is not recommended.

* Machining with coolant is recommended for stainless steel and titanium alloys .
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Recommended Cutting Conditions

Applications Workpiece Material Depth of Cut (apxae) (mm)|Outside Dia. Dc (mm)|  ¢2 $3 04 $5 6 8 $10 $12 16
Spindle Revolution (min)| 25,900 | 22,800 | 21,300 | 19,700 | 16,000 | 14,000 | 12,800 | 11,800 | 9,500
Carbon steel, Cast iron 0.05Dcx0.05Dc
Feed Rate (mm/min)| 3,910 | 3,570 | 3,290 | 3,070 | 2,890 | 2,660 | 2,540 | 2,500 | 2,470
Spindle Revolution (min‘)| 23,300 | 20,500 | 19,100 | 17,700 | 15,200 | 12,600 | 11,500 | 10,600 | 8,500
Tool Steel, Alloy steel 0.04Dcx0.04Dc
Feed Rate (mm/min)| 3,100 | 2,880 | 2,670 | 2,490 | 2,330 | 2,110 | 2,010 | 1,980 | 1,970
Spindle Revolution (min) | 23,300 | 20,500 | 19,100 | 17,700 | 15,200 | 12,600 | 11,500 | 10,600 | 8,500
Stainless Steel 0.05Dcx0.05Dc
Feed Rate (mm/min)| 3,150 | 2,880 | 2,660 | 2,500 | 2,370 | 2,190 | 2,060 | 1,970 | 1,920
Spindle Revolution (min)| 23,300 | 20,500 | 19,100 | 17,700 | 15,200 | 12,600 | 11,500 | 10,600 | 8,500
g _ 30~38HRC 0.05Dcx0.05Dc
g Feed Rate (mm/min)| 3,150 | 2,880 | 2,660 | 2,500 | 2,370 | 2,190 | 2,060 | 1,970 | 1,920
%)
B Spindle Revolution (min)| 20,900 | 18,500 | 17,200 | 15,900 | 13,700 | 11,300 | 10,400 | 9,500 | 7,700
T 5 38~45HRC 0.03Dcx0.03Dc
g Feed Rate (mm/min)| 2,550 | 2,330 | 2,170 | 2,040 | 1,940 | 1,800 | 1,680 | 1,590 | 1,550
<
Copying L Spindle Revolution (min”) | 18,600 | 16,400 | 15,300 | 14,200 | 12,200 | 10,000 | 9,200 | 8,500 | 6,800
45~55HRC 0.03Dcx0.03Dc
Feed Rate (mm/min)| 2,060 | 1,850 | 1,700 | 1,600 | 1,520 | 1,410 | 1,320 | 1,230 | 1,190
g Spindle Revolution (min‘)| 18,600 | 16,400 | 15,300 | 14,200 | 12,200 | 10,000 | 9,200 | 8,500 | 6,800
»n 45~55HRC 0.03Dcx0.03Dc
= Feed Rate (mm/min)| 2,060 | 1,850 | 1,700 | 1,600 | 1,520 | 1,410 | 1,320 | 1,230 | 1,190
©
g Spindle Revolution (min)| 14,300 | 12,600 | 11,800 | 10,900 | 9,400 | 7,700 | 7,100 | 6,500 | 5,200
w 55~60HRC 0.03Dcx0.03Dc
% Feed Rate (mm/min)| 1,230 | 1,130 | 1,030 980 930 850 800 780 760

* Machining with coolant is recommended for stainless steel.

Applications Workpiece Material |Depth of Cut (apxae) (mm)| Outside Dia. Dc (mm) o4 6 68 $10 ¢12 16 $20
Spindle Revolution (min*)| 9,600 6,400 4,800 3,800 3,200 2,400 1,900
<42HRC
Feed Rate (mm/min) 380 420 380 380 340 300 310
/ 5 Spindle Revolution (min*)| ~ 8,000 5,300 4,000 3,200 2,700 2,000 1,600
\‘ I Steel 42~48HRC
\ /| Feed Rate (mm/min)| 300 330 300 290 270 240 240
i
A © Spindle Revolution (min)| 6,400 4,200 3,200 2,500 2,100 1,600 1,300
y/g [ 48-52HRC |  0.3Dcx0.7Dc
////% ‘ Feed Rate (mm/min) 190 210 190 190 170 150 150
= Spindle Revolution (min)| 12,700 8,500 6,400 5,100 4,200 3,200 2,500
s e, < 180HB
'g Copying Cast Feed Rate (mm/min) 760 850 760 750 690 610 610
w ez Spindle Revolution (min)| 11,100 | 7,400 5,600 4,500 3,700 | 2,800 | 2,200
2 > 180HB
(JO) Feed Rate (mm/min) 540 590 540 530 480 420 430
I
Applications Workpiece Material |Depth of Cut (apxae) (mm) | Outside Dia. Dc (mm) $3 o4 05 6 8 10 12
5 Spindle Revolution (min)| 13,300 10,000 8,000 6,600 5,000 4,000 3,300
Carbon steel, Cast iron 0.2Dcx0.3D¢
(<2UAIRT), Feed Rate (mmimin)| 600 870 840 850 1400 | 1,200 | 990
Spindle Revolution (min)| 10,600 8,000 6,400 5,300 4,000 3,200 2,700
Alloy Steel 0.2Dcx0.3Dc
% (< SHAIRO) Feed Rate (mmimin)| 410 500 610 640 940 830 730
A 5 q s
% = e 0.1Dex0.20c Spindle Revolution (min)| ~ 7,400 5,600 4,500 3,700 2,800 2,200 1,900
(30~45HRC) Feed Rate (mm/min) 220 250 257 280 250 240 230
e,
Copying Spindle Revolution (min*)| 5,800 4,400 3,500 2,900 2,200 1,800 1,500
Stainless Steel 0.05Dcx0.1Dc
Feed Rate (mm/min) 160 180 190 180 190 190 170
* Machining with coolant is recommended for stainless steel.
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M 4YEBM

Applications Workpiece Material | Application | Depth of Cut (apxae) (mm) |Outside Dia. D¢ (mm) o5 6 68 ¢10 12 16 $20

Spindle Revolution (min)| 9,400 7,900 5,900 4,700 3,900 2,900 2,400

Shouldering 1Dcx0.5Dc

Feed Rate (mm/min)| 1,020 1,130 1,270 1,020 990 800 760
Low Carbon Steel

Spindle Revolution (min)| 8,600 7,200 5,400 4,300 3,600 2,700 2,200

Slotting 1Dc
Feed Rate (mm/min)| 930 1,030 1,160 930 900 730 700

Spindle Revolution (min)| 5,700 4,800 3,600 2,900 2,400 1,800 1,400

Shouldering 1Dcx0.5Dc

Feed Rate (mm/min) 620 630 630 640 560 450 390
Stainless Steel
Spindle Revolution (min)| 5,100 4,200 3,200 2,500 2,100 1,600 1,300
Slotting 1Dc
Feed Rate (mm/min) 550 610 570 550 500 400 350
Spindle Revolution (min)| 3,200 2,700 2,000 1,600 1,300 1,000 800
. Shouldering 1Dcx0.3Dc
Shouldering Feed Rate (mmimin)| 180 190 220 170 170 160 160
Titanium Alloys
Spindle Revolution (min)| 2,900 2,400 1,800 1,400 1,200 900 700
Slotting 0.5Dc
Feed Rate (mm/min) 160 170 190 170 170 160 160
Spindle Revolution (min”)| 1,700 1,400 1,000 800 700 500 400
Shouldering 1Dcx0.2Dc
H . Feed Rate (mm/min) 70 80 100 80 90 90 80
eat-resistant
Al Spinde Revoluion (min’)| 1,400 | 1,200 | 900 700 600 400 400
Slotting 0.5Dc
Feed Rate (mm/min) 60 70 80 80 80 80 70

Slotting Spindle Revolution (min')| 7,800 | 6,500 | 4,900 | 3,900 | 3,200 | 2,400 | 1,900

Shouldering 1Dcx0.4Dc

Feed Rate (mm/min)| 840 930 1,050 840 820 660 630

Gray Cast Iron
Spindle Revolution (min)| 7,000 5,800 4,400 3,500 2,900 2,200 1,800
Slotting 1Dc

Feed Rate (mm/min)| 760 840 950 760 740 600 570

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

M 4HFSS, 5HFSS, 6HFSS, 7HFSS (shouldering)
M 4HFSM, 5HFSM, 6HFSM, 7HFSM, 8HFSM (shouldering)

Applications Workpiece Material Depth of Cut (apxae) (mm)| Outside Dia. D¢ (mm) o1 2 04 6 8 012
Tool Steel (< 40HRC) Spindle Revolution (min)| 20,700 20,000 11,100 7,400 5,600 3,700 E
IFEHEvEEEe EiE 15Dcx0.05D¢  |kged Rate mimin)| 910 1,750 2,000 2,900 2,930 2,930 o
(Dc<¢3) c
Tool Steel, Hardened Steel 1'5('$§§%;)D° Spinde Revoluion (min’)| 20,700 | 20,000 | 9,900 6,600 5000 | 3,300 w
(40~45HRC) = 2
Pre-hardened steel Feed Rate (mm/min) 910 1,750 1,800 2,630 2,650 2,650 (IO)
Spindle Revolution (min)| 20,700 16,000 8,000 5,300 4,000 2,700
45~55HRC 1.5Dcx0.05Dc
\ ) Feed Rate (mm/min) 910 1,400 1,400 2,100 2,100 2,100
) |
= 3 Spindle Revolution (min)| 20,700 12,000 6,000 4,000 3,000 2,000
0 55~60HRC
ae 3 Feed Rate (mm/min) 640 730 740 1,100 1,100 1,100
©
Shouldering ,L'—’ Spindle Revolution (min)| 20,700 11,100 5,600 3,700 2,800 1,900
® 60~65HRC 1.5Dcx0.02Dc
£ Feed Rate (mm/min) 550 600 600 880 880 880
Spindle Revolution (min)| 15,900 8,000 4,000 2,700 2,000 1,330
65~70HRC
Feed Rate (mm/min) 370 370 370 560 560 550
* Above is even number flute condition. In case of Odd number flute, please take standard with increasing feed rate 15-20% condition.
Slotting is not recommended.
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Recommended Cutting Conditions/

| 4UGSM, 6UGSM (Shouldering)

Applications Workpiece Material Depth of Cut (apxae) (mm) | Outside Dia. Dc (mm) o4 $6 $8 $10 $12 $16
Spindle Revolution (min)| 11,900 8,000 6,000 4,800 4,000 3,000
45~55HRC
Feed Rate (mm/min) 810 1,200 1,200 1,000 980 900
1Dcx0.05Dc
Spindle Revolution (min*)| 8,000 5,300 4,000 3,200 2,700 2,000
55~60HRC
Feed Rate (mm/min) 510 760 740 610 610 540
= Steel
Spindle Revolution (min)| 5,200 3,500 2,600 2,100 1,700 1,300
60~65HRC
ae Feed Rate (mm/min) 290 480 450 390 370 330
1Dcx0.2mm
Shouldering Spindle Revolution (min)| 2,800 1,900 1,400 1,100 900 700
65~70HRC
Feed Rate (mm/min) 150 250 230 200 200 170
Slotting is not recommended.

B 3NESM

Applications Workpiece Material | Application |Depth of Cut (apxae) (mm) |Outside Dia. Dc (mm) $3 $6 $8 10 012 16 $20

Spindle Revolution (min*)| 34,000 | 17,000 | 13,000 | 10,200 8,500 6,400 5,100

Shouldering 1.5Dcx0.5Dc

ap

)

ae

Feed Rate (mm/min)| 2,750 2,750 2,750 2,750 2,750 2,750 2,750

Shouldering

Aluminum Alloys

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

Slotting 1Dc
Feed Rate (mm/min)| 1,100 1,100 1,100 1,100 1,100 1,100 1,100
v' .
7 g Slotting
S M2NFSM
&
) Applications Workpiece Material  |Application | Depth of Cut (apxae) (mm)|Outside Dia. Dc (mm) $3 6 8 ¢10 012 $¢16 $20
e)
2 Spindle Revolution (min*)| 26,500 | 13,300 | 10,000 8,000 6,600 5,000 4,000
— Shouldering 1Dcx0.5Dc
Feed Rate (mm/min) 690 950 950 1,130 1,260 1,000 880
Ql , Aluminum Alloys
©
Spindle Revolution (min*)| 21,200 | 10,600 8,000 6,400 5,300 4,000 3,200
Slotting 1Dc
ae
Feed Rate (nm/min)| 550 750 750 900 1,010 800 700
Shouldering
Spindle Revolution (min)|{ 19,100 9,600 7,200 5,700 4,800 3,600 2,900
Shouldering 1Dcx0.5Dc
Feed Rate (mm/min)| 420 500 500 600 670 770 570
High-silicon aluminum
Spindle Revolution (min)| 15,900 7,900 5,900 4,800 4,000 3,000 2,400
Slotting 1Dc
Slotting Feed Rate (mm/min)| 350 420 420 500 560 640 480
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M 3NFSM

Applications Workpiece Material | Application | Depth of Cut (apxae) (mm) | Outside Dia. Dc (mm)| ~ ¢3 6 8 $10 612 $16 $20
Spindle Revolution (min)| 26,500 | 13,300 | 10,000 | 8,000 | 6,600 | 5,000 | 4,000
Shouldering 1Dcx0.5Dc
. Feed Rate (nm/min)| 1,040 | 1,400 | 1,400 | 1,700 | 1,890 | 1,490 | 1,310
’ Aluminum
Al Spinde Revoluion (min| 21,200 | 10,600 | 8,000 | 6,400 | 5300 | 4,000 | 3,200
\ Slotting 1Dc
( \ Feed Rate (mm/min)| 830 1,100 | 1,100 | 1,360 | 1,510 | 1,290 | 1,050
o J
ml ) Spindle Revolution (min')| 19,100 | 9,600 | 7,200 | 5,700 | 4,800 | 3,600 | 2,900
Shouldering 1Dcx0.5Dc
ae - Feed Rate (mm/min)| 630 750 750 890 | 1,000 | 1,160 | 860
R High-silicon
Shouldering Slotting aluminum Spinde Revoluion (in)| 15,900 | 7,900 | 5,900 | 4,800 | 4,000 | 3,000 | 2,400
Slotting 1Dc
Feed Rate (mm/min)| 520 630 630 740 830 960 710
B 3NFSL (Shouldering)
Applications Workpiece Material Depth of Cut (apxae) (mm)|Outside Dia. Dc (mm)|  ¢6 8 $10 $12 $16 $20 $25
Spindle Revolution (min)| 18,500 | 9,300 | 7,000 | 5,600 | 4,600 | 3,500 | 2,800
Aluminum Alloys 2.5Dcx0.5Dc
/ Feed Rate (mm/min)| 730 980 980 1,200 | 1,320 | 1,040 920
Qo
i) S
Spindle Revolution (min)| 13,400 | 6,700 | 5,000 | 4,000 | 3,400 | 2,500 | 2,000
@@ High-silicon aluminum 1.5Dcx0.5Dc
’ Feed Rate (mm/min)| 440 530 530 620 700 810 600
Shouldering
Slotting is not recommended.
Applications Workpiece Material | Application | Depth of Cut (apxae) (mm) [Outside Dia. Dc (mm)| ~ ¢6 8 $10 012 16 $20 $25
Spindle Revolution (min)| 33,200 | 24,900 | 19,900 | 16,600 | 12,400 | 10,000 | 8,000
Shouldering|  1.5Dcx0.5Dc
Alumi Feed Rate (nm/min)| 5,370 | 5,150 | 5,080 | 4,980 | 4,890 | 4,840 | 4,780
uminum
Rl Spinde Revoluion (min]| 19,900 | 14,900 | 11,900 | 10,000 | 7,500 | 6,000 | 4,800
Slotting 1Dc —
&‘ Feed Rate (mm/min)| 3,230 | 3,090 | 3,050 | 2,990 | 2,930 | 2,900 | 2,870 E
o J
ml Spindle Revolution (min')| 10,600 | 8,000 | 6,400 | 5,300 | 4,000 | 3,200 | 2,500 'g
Shouldering|  1.5Dcx0.5Dc [
“lae High-silicon Feed Rate (mm/min)| 1,430 1,390 1,360 1,320 1,300 1,290 1,280 E
Shouldering Slotting aluminum Spindle Revoluon (min)| 6,400 | 4,800 | 3,800 | 3,200 | 2,400 | 1,900 | 1,500 3
Slotting 1Dc
Feed Rate (mm/min)| 860 830 810 790 780 770 770
M 3AESL (shouldering)
Applications Workpiece Material Depth of Cut (apxae) (mm)|Outside Dia. Dc (mm)|  ¢6 8 $10 $12 $16 $20 $25
Spindle Revolution (min)| 23,000 | 17,500 | 14,000 | 11,600 | 8,700 | 7,000 | 5,600
Aluminum Alloys
Feed Rate (nm/min)| 3,760 | 3,600 | 3,560 | 3,490 | 3,420 | 3,390 | 3,350
%T ﬁjj) 2.5Dcx0.5Dc
Spindle Revolution (min)| 7,400 | 5,600 | 4,500 | 3,700 | 2,800 | 2,200 | 1,800
“Jae High-silicon aluminum
. Feed Rate (mm/min)| 1,000 970 950 920 910 900 900
Shouldering
Slotting is not recommended.
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Recommended Cutting Conditions (Plunge milling)

Applications Workpiece Material Application |Outside Dia. Dc (mm) o1 o2 3 04 5 6 8
Spindle Revolution (min')| 19,500 11,200 8,300 6,200 5,000 4,200 3,200
Structural steel
Carbon steel
Feed Rate (mm/min) 300 380 520 520 520 520 520
Spindle Revolution (min')| 19,000 10,000 7,200 5,400 4,400 3,600 2,700
Alloy Steel
Feed Rate (mm/min) 300 320 450 450 450 450 450
a\ Spindle Revolution (min')| 16,000 8,000 3,900 2,900 2,300 1,900 1,500
[ Pre-hardened steel
‘ (30~45HRC)
Feed Rate (mm/min) 210 210 210 210 210 210 210
Plunge
milling
Spindle Revolution (min) | 16,000 10,000 7,200 5,400 4,400 3,600 2,700
Nodular Cast Iron
- Feed Rate (mm/min) 200 300 390 390 390 390 390
Plunge milling
Spindle Revolution (min)| 20,000 | 20,000 17,800 13,100 10,500 8,900 6,700
Aluminum Alloys
Feed Rate (mm/min) 500 850 1,270 1,270 1,270 1,270 1,270
Spindle Revolution (min)| 20,000 | 20,000 13,100 10,000 8,000 6,700 5,000
Aluminum Alloy Casting
Feed Rate (mm/min) 450 750 820 820 820 820 820
Applications Workpiece Material Application | Outside Dia. Dc (mm) $10 ¢12 014 $16 $18 $20
Spindle Revolution (min'){ 2,500 2,100 1,800 1,600 1,400 1,300
Structural steel
Carbon steel
Feed Rate (mm/min) 450 450 450 450 450 450
B Spindle Revolution (min'){ 2,200 1,800 1,500 1,350 1,200 1,100
g
7 ) Alloy Steel
. Feed Rate (mm/min) 400 400 400 400 400 400
= . _
- N Spindle Revolution (min*){ 1,200 1,000 850 750 650 600
c [ Pre-hardened steel
w ‘ (30~45HRC)
ke Feed Rate (mm/min) 190 190 190 190 190 190
© Plunge
(2] milling
Spindle Revolution (min'){ 2,200 1,800 1,550 1,350 1,200 1,100
— Nodular Cast Iron
- Feed Rate (mm/min) 340 340 340 340 340 340
Plunge milling
Spindle Revolution (min'){ 5,400 4,500 3,800 3,400 3,000 2,700
Aluminum Alloys
Feed Rate (mm/min)| 1,270 1,270 1,270 1,270 1,270 1,270
Spindle Revolution (min) | 4,000 3,400 2,900 2,500 2,200 2,000
Aluminum Alloy Casting
Feed Rate (mm/min) 820 820 820 820 820 820
i Short type
NOT recommended for slotting o o
. ; . R R . . Drilling Depth:
*This tool is specially designed for plunging and NOT recommended for slotting. Driling Depth 15XDc or less
- Coolant is recommended. l i
- Adjust cutting condition to suit machine rigidity.
- Use chuck and machine with as high rigidity as possible. ’ Outside Dia. Outside Dia.
- Stainless steel machining is NOT recommended. Dc (mm) ‘ | De(mm)
- Modifications of machining conditions can be needed when machining a slant surface, depending on the slant .
angle. (fig.1) Fig.1
When workpiece slant degree is 30° or less, reduce the feed rate by 50%.
When workpiece slant degree is more than 30°, reduce the revolution by 70% and the feed rate by 30%.
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