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Application and selection L2
Solid End Mill Identification System / Icon Glossary L4

Square / For Automatic Lathes (Overall length 35mm /45mm) F Series L10
Multi-edge type, High efficiency 66M Series L16

High feed rate, High efficiency AMFK/4MFR L18
Difficult-to-cut Materials, High efficiency ATFK/ATFR L20
High vibration resistance, High efficiency Z Series L22
Multi-functional, High efficiency 3ZFK L28

-
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Special serrated edge, Difficult-to-cut Materials 4/5/6RFH
Serrated edge, Notched edge L40

Ball-noses 2SEB, Z1MB L42
Special corner-R shaped (For High Feed Rate) 6PDRS L46

Square H Series L48
Ball-nose 56MB L49

High efficiency, High precision 3AFK L50
High efficiency, Coated 47M Series L54
Square (Varied interval flute design with wiper edge) N Series L55

A Solid Tools for CFRP L58~L61
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High Efficiency Drill with Internal Coolant Support iC140 L66
3D type (2/3 flutes) GP108M, GP103 L68
High Efficiency Drill for Aluminum HP131N L70
Flat Drill 2ZDK L72

Recommended Cutting Conditions L77~L108
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Tool Selection Guide

M Application and selection

See N . ; No. of Helix |Outside Dia.
Page Applications DescrlptloL Features Shape Coating Flutes Angle DG (mm)
§
L10~L11 2FES S/M/L B 2 flutes, Sharp corner edge F—ﬂ_ 20.2~016
L12 2FEK S/M 2 flutes, Tough corner edge e —— 2 30° 23~016
4FESM 4 flutes, Sharp corner edge m: 21~016
i Surface finish 4FEKM il 4 flutes, Tough corner edge — e MEc e 4 23~016
oriented For Automatic Lathes m—
~ [ o ~
L14~L15 2/3/4 FESW (Overall length 35mm / 45mm) | B 2/3/4 35 23~013
N 66M | (5] | (=D 7/9/11 flutes, High efficiency @ 3 7/91 . 06~025
Hi6-Li7 66MCR | 4] Multi-edge type, High efficiency S— Mult-element =g 35" 06016
4MFK 4 flutes High feed rate, E MEGACOAT Variable Lead 5
ek avFR |2 High efficiency NANO 4| 4pe aa0 | 28-016
4TFK 4 flutes Difficult-to-cut Materials, MEGACOAT Variable Lead
e atrR | 2 High efficiency SaS—— NANO 4 e e | 93020
L24 rall AITIN 4 ) 3~225
ZIMPCR sl ﬁ@ 4 flutes, High vibration E ! Variable Lead ‘2’1 ‘2’20
L25 | High efficiency (4] resistance, High efficiency Multi-element 4 g, g | 2=
chip evacuation ZIMPLC - — — 26~020
L26~L27 Z5MCR | [4] @ 5 flutes, Roughing, Dificult-to-cut W Multi-element 5 37° 06~225
Materials, High efficiency v —
L28~L29 3ZFK S/M | [1] | Multi-functional, High efficiency rﬁ MEGACOAT 3 40° 23~016
5DEKM 5 flutes, Steel and Difficult-to-cut Materials| pesEsEEITT— ) o
L30 5DERM i Varied interval flute design =_— AITIN 5 38 04-025
L31 Multi-purpose | 3UFSM | [1] 3 flutes, Multi-purpose TiAIN 3 45° 01~020
6PFK 6/8 flutes, High efficiency, High feed rate, MEGACOAT 6 Variable Lead -
Ls2-Lsy =~ 8PFK | 2 Finishing (Shouldering) NANO g | 42,44 | 960
High efficiency, 51M
High feed rate 51ML (5] @ 6 flutes
L34~L35| with Multi-edge 51MCR High efficiency, High feed rate, AITIN 6 41° 26~020
51MLC [4]| Finishing (Trochoid Machining)
4 flutes T e— MEGACOAT Variable Lead
L3 Superalloy B 2| High efficiency, Stable Machining S — HARD 4 | s, | 967020
L37 ZHIMCR |[3] | & 4 flutes Variable Lead | | —— AITIN 4 |Vl o6.020
4RFH . R 4
Ve SRFH | 2 CEDD Specil serated edge, m MEGACOAT —— e _—
6RFH Difficult-to-cut materials with Coolant hole HARD 6
3/4/5 RDSM =
. I © ~
40 | moughing [aare Aot Y Serrated edge m 3/4/5 | 20° | 04025
4/6 RFSM M— TiAIN 4/6 06~025
L4 1] Notched edge _ — 45°
3/4 RFRS N ——— 3/4 04~012
High efficiency Ball-nose End Mill MEGACOAT o
L42~L43 2SEB | [3] with 2 flutes % NANO 2 30 02~016
2UEBS |[1]| Ball-nose End Mill with 2 flutes | (i e a— 2 30° | o01-020
L44 TIiAIN
Ball-nose 3UEBS |[1]| Ball-nose End Mill with 3 flutes N — 3 30° 23~012
La5 ZAMB | [5] | (5D Hiheficry Balnose En il i | (e Muticlement | 4 |10 55 o05
L45 4YEBM | [1]| Ball-nose End Mill with 4 flutes S — TiAIN 4 38° 25~020
L46~L47 Spec;i;;‘;r(;‘e"'q 6PDRS | [1] 6 flutes, High feed rate Se—— AITiN 6 20° | o6-012
4/5/6/7 HFSS MEGACOAT 4/5/6/7 21~012
L48 Multi-edge type 3 — HARD 45°
4/5/6/7/8 HFSM | [1] Negative rake angle ) 4/5/6/7/8 o1~025
Hard materials Hard Materials Finishing -
L49 4/6 UGSM N — TIAIN 46 | 50° | 03-016
L49 56MB | (51 | G0 tighfcenc Balose nd il i 2 s Mult-element | 2 30° | 01~020




Solid End Mills

Substrate of all solid end mills

is carbide.

Sic

Workpiece Material
Heat Treated Steel

Titanium Heat-resistant Al &
_30HRC —40HRC -55HRC ~68HRC Stainless Steel Alloys Alloys Cast Iron No'\r}l-ferrous N see
etals Description Page
~30HRC | 30~40HRC Castlron nol:.lﬂmlfa';‘fﬁm
2FES S/M/L|L10~L11
2FEK S/M| L12
4FESM
o O O o O O arekw | L1
2/3/4 FESW |L14~L15
66M
[ [ o o O O semeR |- 16-L17
) O O O O O O EK Lte-L19
4AMFR
o O [ ) [ ) O O :I::: L20~L21
[ ) [ ) [ ) [ ) O O Z1M L24
Z1IMPCR
® ® ® ® O O ZiMPLC | 2
[ ) [ ) [ ) [ ) () O Z5MCR |L26-L27
o O o @) O O 3ZFK S/M |L28-129
5DEKM
o o o [ ) o O sDERM | -2
o o O o O o O 3UFSM | L31
o O O o [ ) O O gziﬁ L32-L33
51M
51ML
o o O o o O O EIMCR|L34-L35
51MLC
[ ) O O @) ([ ) 4JER | L36
O O O O () ZHIMCR | L37
4RFH
o o o [ ) O O 5RFH  |L38-L39
6RFH
3/4/5 RDSM
bt et © ® aisROSL| - °
4/6 RFSM
O o o O o O O L4t
3/4 RFRS
[ ) [ ) ([ ) O O O 2SEB  |L42-L43
o [ ) o 2UEBS
L44
[ ) [ ) O O o O 3UEBS
o [ ) o o O O ZIMB | L45
[ ) O [ ) [ ) O O 4YEBM | L45
[ ) [ ) [ ) [ ) 6PDRS |L46-L47
4/5/6/7 HFSS
o [ ) o o L48
4/5/6/7/8 HFSM
o [ ) 4/6 UGSM | L49
o o o o 56MB | L49

@ : 1st Choice ():2nd Choice
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L4

Tool Selection Guide

M Application and selection

See L L ) No. of Helix Outside Dia
Page Applications DeSCI‘IptIOL Features Shape Coating Flutes Angle B8 (i,
Z
L50~L53 3AFK | [2] | CBD High efficiency, High precision | L - 3 45° 03~016
@D 2 flutes, Large diameter type T — -
L54 R (5] Coated (Square) e TiB o 350 =AY
2
a7MB | [5] @ 2 flutes, Large diameter type @ 012~025
Auminum & o o
aried interval flute design D S N — R
k55 Non-ferrous SNESM m with Wiper edge L\‘;; : 3 38 23~020
Metals 2NFSM 2 21~020
Sharpness oriented, P . e— o
L56 SNESI [1] Smooth chip evacuation \\\‘t - 3 45 03~020
3NFSL 3 23~020
3AESM oy 3 06~025
L57 Roughin ST — 30°
3AESL gning i~ 3 06-025
L60 CFRP 4FCX-KCD | [2] I';‘i’;rgfnTCoaﬁng ~% | Diamond 4 10° 08~012
For Plastics
29M = (End Mill / Drill / No End Diamond | 8/10/12 - 23~210
L62~L63 Routers Cut)
25M | - gg;q%':;:ion Diamond | 4/6/8 | 30° 06-012

[l Solid End Mill Identification System

[1]

2 FESMO020 - 060 - 04 XXXXXXXX

Mm@ e @ 6 6 (7) (8) ©)
L ‘ ‘ ‘
\—‘ ] | | ‘ ‘ ‘
(1) No.ofFues (2) Applications (3) HelixAngle (4) Series (5) Length of cut | (6) Qutside Dia. | (7) Lengthofcut | (8) Shank Dia. | (9) Others
2 F  : Surface finish oriented D:20-29° |B :Ball-nose S : Short 020 060 04 Corner-R, C
3 | Uur/Pre) : Multi-purpose E:30-39° |R :Radius M: Medium | | | width etc. ...
4 Z : Multi-functional, High efficiency F:40-49° |S,K: Square L : Long 2.0mm 6.0mm 4.0mm
5 Y/D : High efficiency (Difficult-to-cut Materials) | G: 50-59° | C  : With corner chamfering | W: For Automatic Lathes
6 R : Roughing
7 H/Uwe) : Hard materials
8 N/A : Aluminum & Non-ferrous Metals

1 2 @) ¢ (5) ) 1) 2 B @ ) (6) (7)
. ‘ %% % ﬁ
(1) Mot (2) Applications (3) HelixAngle| (4) Series |(5)0isteDal(6)Leghdiei| (7) Others [ [(1)NoctFlies| (2) Applcations| (3) HelixAngle | (4) Series |(5)CuisideDia)(6)Lenghofcut (7) Radius of Ball-nose

M: High feed rate, High efficiency R02: CormerR B : Ball- 020 050 R10

3 |P : Shouldering, High feed rate, Finishing K : Tough comer edge 030 | 080 0.2mm 2 [S:Hgefiieny | E : 30-39° r;ose } } !

4 |T : Highefficiency (Diffcult-to-cut Materials) | C : 10-19° |R : Radius i 1| 090:Unkrhek 2.0mm | 5.0mm R1.0mm

5 |J : Superalloy E :30-39° |H : Radius 3.0mm|8.0mm Lenghh

6 |A: Aluminum & Non-ferrous Metals | F : 40-49° (Coolant hole) Ymm

8 |R: Roughing X : Special KCD: Diamond
F : For CFRP Coating




Solid End Mills

Substrate of all solid end mills

sepelr) uasu|
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is carbide.
Workpiece Material %
5=
Steel Heat Treated Steel Aluminum & s B
Stainless Steel Lz fleatresistant Cast Iron Non-ferrous §©
~30HRC ~40HRC ~55HRC ~68HRC Alloys Alloys - See | ©
Metals Description Q
e . , . Page z
r \ 1 \ r \ 2o
P | K| [N g C
F it Aluminum & g
| 30~40HRC | ) . ) Castlron ) Non Ferrous Material i
m
(] BAFK |L50-L53[ D
g
47ML =
[ ) T —t
47MB g3
=5 E
£
[ ) 3NESM | L55 | @37
() 2NFSM o
[ ] 3NFSM | L56 s F
) 3NFSL “
3AESM
: AESL Lo %)
3AES ] G
@ |srcxkep| oo | €
2 H
) 20M S
L62~L63
3
) 25M g J
3
@  1stChoice ():2nd Choice <
9
4] 5] =K
o
Z1MPLC 120 - 150 - R15 Z1MB 080 - 190 g
o
(1) @) (3) @) (1) @) @3) g
\ ‘—‘ \—‘ @
E— | ‘ —
(1) Series (2)Cutsde Dia (3)Lenghofeit] (4) Corner-R (1) Series (2)Outside Dia.|(3)Length of cut % M
3
Z1M/51M/66M — S «@
Z1MPCR / Z5MCR / ZH1MCR / 51IMCR / 66MCR — Radius 120 150 R15 quare 080 190
Z1MPLC / 51MLC — Radius (Long) ¢ ¢ ! 51ML / 47ML — Square (Long) ! |
¢ 12.0mm|15.0mm| 1.5mm Z1MB / 56MB / 47MB — Ball-nose 8.0mm | 19.0mm g 3
22N
=) [
M Icon Glossary 23
Coating Shank Dia. Tolerance ©®
MEGACOAT MEGACOAT 79 VEGACOAT TiAEN ALTIN Multi-element 2
& NANO Q@ HARD @’ ’@ Coating ® Coating § Coating % P
&@ &Q@ %‘& \\ Q\J % Shank Dia. Tolerance %
is h5.
TiB, CVD Uncoated nk Dia. 5
o Coating < @ Diamond 6&@ - %g
« \'\h Coating %é' gs‘ R
58

Shank Dia. Tolerance
is hé.
Corner Form
nk Dia.

Radius Sharp corner With corner With corner q Honed
@ ﬁrp edge 'ﬂd land : chamfering '"ng

Corner Radius Tolerance Ball-nose radius Tolerance No. of Flutes Helix Angle Cutting edge shape

iyl Corner Radius (. "ilirdl The R tolerance of r 3 flutes design Helix Angle Roughing
R Wl Tolerance is 4l ball-nose end mill is e / 30°
Y 0--0.02mm. \GEVA 0--0.02mm. /4 "

xepu|
-]
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Tool Selection Guide -

M Introduction

Surface finish oriented L10-L17
MEGACOAT and sharp cutting edge enable high precision finishing

owing to excellent wear and heat resistance
o — Overall lengths 35mm and 45mm are available for automatic lathes
— s

(FES)

High speed finishing with Multi-edge type, 7/9/11 flutes
High rigidity with large core diameter, Excellent surface finish at shouldering

Series (66M)

High efficiency, Excellent chip evacuation
L18~L30
MEGACOAT NANO is applied Superior chattering resistance with Kyocera's unique varied interval b
flute design and variable lead .

Varied interval flute design

High efficiency end mill for difficult-to-cut materials

(stainless steel, titanium alloys and heat-resistant alloys)
m Varied interval flute design / Variable Lead

(4TFK)

m Achieves high rigidity and stable chip evacuation with new special flute design
Achieves high feed rate, high efficiency machining :
azf

W
i Superior chattering resistance with Varied interval flute design and

L zim/zsm Radius type (Z1MPCR/Z1MPLC) applies variable rake angle

() Lineup of High efficiency roughing type (Z5MCR) with 5 flutes

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.

(3ZFKS)
[SC 0 T Varied interval flute design with 5 flutes
D Series w For high efficiency slotting and shouldering
- (5DEKM, 5DERM) Applicable for difficult-to-cut materials like stainless steel and heat resistant steel

)

3
'—
z
5
(7]

High efficiency , High feed rate
L32~L35
’7 . .
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

(6PFK)

¢ High speed trochoid machining with 6 flutes
&-— Chattering is suppressed with cutting edge slots at varied intervals

Applicable to machining for Steel / Stainless Steel / Titanium Alloy

(51M)

Superallo
—— High efficiency and stable machining for Heat Resistant Alloys such as
& Inconel®
~ Long tool life machining with MEGACOAT HARD for excellent heat resistance

(4JEFI)

Z High efficiency and stable machining for Heat Resistant Alloys such as Inconel®
; Series f Superior chattering resistance performance with varied interval flute design and

(ZHIMCR)

L6 b (ZH1MCR) variable lead

VV:. VV. VVVVV: VY




Solid End Mills

Roughin
R High efficiency machining of Difficult-to-cut Material with Multi-edge
| Series S .

design and Coolant hole
Deep slotting (ap = 2 x DC) for Stainless Steel and Titanium Alloy
Lineup of RDS with serrated edge and RFS with notched edge

sepelr) uasu|
>

S}asu| 8jqexepy|
Buiung
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(RFH)

BaII nose End Mill

High efficiency Ball-nose End Mill with 2 flutes
» Sharp cutting with special nose geometry

L42~L47

s00L 40 3 NED
(¢

[eutaixg
O

= Close tolerance edge diameter (R+0.005mm, 216 excluded)
(2SEB) Stable chip evacuation by a large chip pocket design

Buiuiyoepy
sled |[ews
m

| %féﬂg KSeBﬂgs ﬁ Boll-nose End Mill with 2/3/4 flutes

(3UEBS)

Bunog
m

Z Series Ball-nose End Mill type with 4 flutes

ZSe”.es E Superior chattering resistance performance with Varied interval flute ‘GE) G
| (ZIMB) design and variable lead s
(L Extended Tool Life by Multi-element Coating .
o
P = High efficiency radius. Enables large cutting volume and high efficiency ; H
| Series - machining with special corner-R shaped
(PDR) (6PDRS) Ramping and arc cutting are possible

Buipeaiy
(.

Hard materials L48~L49
PVD coating "MEGACOAT HARD" for hard materials is applied
P —

Large core diameter and negative rake angle improves edge strength
Helix angle is 45°. High efficiency machining and long tool life with wide
range of 4, 5, 6, 7 and 8 flutes types

S|o0L PlIoS

For hard materials with negative rake angle
50° Helix angle

Bunn
=

Special gash shape enables low cutting force
Short length of cut, Long shank type
New multi-element coating with high hardness and excellent heat resistance

W Buiuing
10} sj00|
=

L50~L57

sped aledg ”!
o

High-efficiency and High-precision 3 flutes End Mill

ww— Sharp cutting edge and excellent anti-chattering performance

(3AFK) Delivers high stability in diverse machining situations

jﬂwﬁh Roughing end mill for high efficiency machining of aluminum and
e Ay
. .

- non-ferrous metals
(3AESM)

R —
y 2 flutes design

(@ High hardness TiB. coating realizes excellent wear and adhesion

- resistance
@ Lineup of square long type and ball-nose large diameter type

(47MB)

uolnew.ou|
[eoluyos)
=)

xepu|
-

. 277\ s Variedinterval flute design prevents chattering and improves machining
) B e . efficiency and surface finish quality of side wall of workpiece. NFS type
(BNESH) improves chip evacuation owing to special rake face design and 45" helix angle

: e s S — NES type realizes good surface finish with wiper cutting edge
N Series

VV W VVV VVVV: ¥
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Solid Tools

L8

Solid End Mill Series

I New PVD technology, MEGACOAT

Superior wear and oxidation resistant MEGACOAT

MEGACOAT for Solid End Mill

1. For General Milling

...... MEGACOAT %"‘?
2. For High Efficiency Milling 5
...... MEGACOAT NANO £
3. For Superalloy, Hard materials T
...... MEGACOAT HARD

15

600 800 1,000 1,200 1,400

Oxidation temperature (‘C)

1. MEGACOAT for general milling

F Series
L10~L15

MEGACOAT extend tool life for roughing to finishing of various kinds of material with superior wear resistance and high oxidation resistance

Competitor A Competitor B (Internal evaluation)

2. MEGACOAT NANO with special multilayer nano coating for high efficiency machining

- Long Tool Life with "MEGACOAT NANO". Doubled Wear Resistance compared to the Competitor's !

Edge Conditions after 140m Machining 4MFK / 4MFR
4AMFK/AMFR
S 4TFK / 4ATFR
L20
4TFK/ATFR i

[Cutting Conditions:n=6,000min",Vf=1,100mm/min,apxae=5.0x0.8mm, @8,
SCM440, Shouldering]

The special Multilayer Nano Coating realizes superior wear resistance due to high hardness
and anti-chipping performance. Suitable for high feed rate machining

(Internal evaluation)

3. MEGACOAT HARD for machining of superalloy and hard materials

4JER
L36

1L

4/5/6RFH
L38
4/5/6RFH
L48
(H Series)

The special multilayer coating provides high hardness and excellent oxidation resistance
Longer tool life and stability at machining of superalloys and hard materials




B Case Studies

sepelr) uasu|
>

Block SUS304 Slotting of Titanium Alloy -« g
Sharp Cutting Edge Reduced Burrs Outside Dia. 210 mm %% B
Workpiece Material Ti-6Al-4V g°

_ e Spindle Revolution 3ZFK : n = 1,700 min"
n=2,230 min (Ve = 54 m/min)

\\‘\.. (Ve = 70 m/min) Spindle Revolution Competitor B : n = 1,300 min”

Q
us)
=z
P e 0 g C
e 5010 Feed Rate Vf =460 mm/min 230 ‘ S
Shouldering apxae=s0x1.0mm (fz = 0.09 mm/t) g
apxae=2x10mm Depth of cut 2mm each up to 10mm

Wet
Number of slots Tool life

Upper workpiece area
o .. b}

/1 ; ‘ Better surface finish and longer tool life with 3ZFK
Competitor Coated Carbide E Compared to competitor's coated product, the 3ZFK has a 1.4 times longer tool life

leulalxg
O

Buiuiyoepy
sped |[ews
m

2FESM100-220-10

w
o
(Internal evaluation) 3ZFK prevents burr formation due to sharp cutting edge (Internal evaluation) 3 F
()
; ¢ G
Machine parts SCM440 Automotive parts S45C S":"”g\ 3
n = 3,500 min"
n = 2,400 min” (Ve = 77 m/min) o
(Ve = 150 m/min) Vf = 1,000 mm/min s H
Vf=1,710 mm/min (fz = 0.071 mm/t) S
(fz =0.12 mm/t) ap xae=5x7mm, Wet
ap xae =18 x 1.0 mm Number of workpiece Tool life  Productivity 4
Shouldering El
Cycle time for a set of workpiece (setup time included) E

200-450 Cutting Time (Competitor H, Cutting Conditions) - K

9
o7, 4flutes n = 2,000 min" (Vc = 44 m/min) 3
Kyocera showed 5 times longer tool life than Competitor H o
Cycle time greatly reduced compared with conventional End Mill G Kyocera showed 6.6 times productivity than Competitor H §
No heavy wear after machining 100 workpieces and still possible to continue machining No vibration occurred. Stable machining 8
(Evaluation by the user) (Evaluation by the user) 2
=
=M
«
Plate SUS304 Mold Heat Treated Steel (60HRC)

W Buiuing
10} S]00].
=

n =1,194min"
(Ve=60m/min)
. 4 V{=400mm/min
n=1,590 min’ (fz=0.056mm/t) 3
(Ve = 50 m/min) ap x ae=40 x 0.3mm  Tool e Productivity % 1000
24;: %283rgr:]/mlltr; 6HFSM160-420-16
apxae=4~10x10 mm, Wet (016, 6 flutes) Doubl Doubl

6HFSM160-420-16 [ULEEEEEEREWIIN Tool life : 10pcs

Number of workpiece Tool life
sexoo2s0 [IETNN M ConpetorContedCatide ) | LLLLL e 2 doclmin Too lfe :5pcs

sped aledg I
)

uolnew.ou|
[eoluyos)
=)

[ Competitor Coated Carbide J ]

Competitor | (4 utes) longer 16, 6 flutes The cutting speed and table feed rate is
n=597min! doubled compared to competitor's coated carbide J. 5
(Ve=30m/min) The cutting edge conditions was good and the tool § T
Vi=200mm/min life was also doubled.
4TFK showed 1.3 times longer tool life than Competitor | (fz=0.056mm/t)
ap x ae=40 x 0.3mm
(Evaluation by the user) (Evaluation by the user)

L9



Surface finish oriented, 2 flutes, Sharp corner edge D

No. of Flutes : 2

M 2FESS, 2FESM, 2FESL

Recommended Workpiece Materials * 1st Choice

hnm*‘mmm

~30HRC | | 30~40HRC | | ~55HRC | | Stainless | | cagtiron | | Auminumé

lon Ferrous Material
T N h
= ' EE
S

4 _——
— e i E—— T

MEGACOAT is applied APMX /

LF

DCON

B 2FESS (short) EZ2 M 2FESM (Medium)  sioting |

(Unit : mm) (Unit : mm)
Description Stk Qutsde Dia mgzé Lenghofcut | Neck Dia. | ShankDia. | Ovrel lngh | No.ofFes Description Sk Qutside Dia kr)w‘mze Lenghofcut | Neck Dia. | ShankDia. | Ol gt | No.ofFes

DC APMX | DN |DCON| LF | ZEFP DC APMX| DN |DCON| LF | ZEFP

2FESS010-015-04 | @ | 1.0 | 95| 1.5 | 1.1 | 4 | 45 | 2 2FESM002-004-04 | @ | 0.2 | (3,.| 04 |022| 4 | 45 | 2
2FESS015-023-04 (@ | 15 | (5[ 23 | 16 | 4 | 45 | 2 2FESMO003-006-04 | ® | 0.3 | ,3,.| 06 [032| 4 | 45 | 2
2FESS020-030-04 (@ | 20 | (5530 | 21| 4 | 45 | 2 2FESM004-008-04 | ® | 0.4 | (3,.| 08 |042| 4 | 45 | 2
2FESS025-037-04 | @ | 25 | (05|37 |26 | 4 | 45 | 2 2FESM005-010-04 | @ | 0.5 | (3,c| 1.0 |053| 4 | 45 | 2
2FESS030-045-06 |® | 3.0 | (55| 45 | 32| 6 | 50 | 2 2FESMO006-012-04 | @ | 0.6 | o3| 12 |063| 4 | 45 | 2
2FESS035-052-06 |® | 35 | 55 52 | 37| 6 | 50 | 2 2FESM007-014-04 | @ | 0.7 | (35| 14 074 | 4 | 45 | 2
2FESS040-060-06 |® | 40 | (9,5 60 | 42 | 6 | 50 | 2 2FESMO008-016-04 | @ | 0.8 | o3, 1.6 |084| 4 | 45 | 2
2FESS045-067-06 |® | 45 | 0| 67 | 47 | 6 | 50 | 2 2FESMO009-020-04 | @ | 0.9 | o3, 20 |095| 4 | 45 | 2
2FESS050-075-06 |® | 50 | (95 75 |52 | 6 | 50 | 2 2FESM010-025-04 | @ | 1.0 | (35| 25 | 1.1 | 4 | 45 | 2
2FESS055-082-06 |® | 55 | z95 82 | 57 | 6 | 50 | 2 2FESM011-025-04 | @ | 1.1 | o3| 25 | 12| 4 | 45 | 2
2FESS060-090-06 |® | 60 | 50 90 | - | 6 | 50 | 2 2FESM012-040-04 (@ | 1.2 | (3..| 40 | 1.3 | 4 | 45 | 2
2FESS070-105-08 | @ | 7.0 | ,50[105| 72 | 8 | 60 | 2 2FESM013-040-04 | @ | 1.3 | (3..| 40 | 14 | 4 | 45 | 2

L 2FESS080-120-08 | @ | 80 |39% 120| - | 8 | 60 | 2 2FESMO014-040-04 (@ | 1.4 | ,O,.| 40 | 15| 4 | 45 | 2
2FESS090-135-10 | @ | 9.0 |33/ 135| 92 | 10 | 70 | 2 2FESMO015-040-04 | @ | 1.5 | ,3,5| 40 | 16 | 4 | 45 | 2

" 2FESS100-150-10 | @ | 10.0 | 33% 150 - | 10 | 70 | 2 2FESM016-050-04 | @ | 1.6 | (3,c| 50 | 1.7 | 4 | 45 | 2
E 2FESS120-180-12 | @ | 12.0 [ 39101180 | - | 12 | 75 | 2 2FESMO017-050-04 | @ | 1.7 | ,3,5| 50 | 1.8 | 4 | 45 | 2
= 2FESS140-210-16 | @ | 14.0 | 3015 21.0 | 142 | 16 | 75 | 2 2FESMO018-050-04 (@ | 1.8 | o35/ 50 | 1.9 | 4 | 45 | 2
@ 2FESS150-230-16 | @ | 15.0 | 3910/ 230 | 1562 | 16 | 90 | 2 2FESM019-050-04 | @ | 1.9 | (3,.| 50 | 20 | 4 | 45 | 2
' 2FESS160-240-16 | @ | 16.0 | 0519|240 - | 16 | 90 | 2 2FESMO020-060-04 | ® | 2.0 | o35/ 60 | 21 | 4 | 45 | 2
Fane FESM021-060-04 | ® | 2.1 | (0| 60 | 22 | 4 | 45 | 2
o 2FESM022-060-04 | ® | 22 | 0,c| 60 | 23 | 4 | 45 | 2
Routers 2FESM023-060-04 | @ | 23 | (05| 60 | 24 | 4 | 45 | 2
2FESM024-080-04 @ | 2.4 | .0,/ 80 | 25 | 4 | 45 | 2

orile 2FESM025-080-04 | @ | 25 | (9,5 80 | 26 | 4 | 45 | 2
o 2FESM026-080-04 | @ | 26 | (05| 80 | 27 | 4 | 45 | 2
- 2FESM027-080-04 @ | 2.7 | (3..| 80 | 28 | 4 | 45 | 2
2FESM028-080-04 @ | 2.8 | .0,/ 80 | 29 | 4 | 45 | 2

2FESM029-080-04 | @ | 2.9 | ,3,5| 80 | 31 | 4 | 45 | 2

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

2FESM031-100-06 | ® | 3.1 | ,3,5[100| 33 | 6 | 50 | 2

2FESM032-100-06 | ® | 3.2 | ,3,5/100| 34 | 6 | 50 | 2

2FESM033-100-06 | ® | 3.3 | ;3,.|100| 35 | 6 | 50 | 2

Recommended Cutting Conditions & L77
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Il 2FESM (Medium) EA 7
(Unit : mm) (Unit : mm) g A
Description Sk Quside Dia Qﬂ'rfni?e Lenghofeut | Neck Dia. | ShankDia. | Overellengh | No.ofFues Description Sk Qutside Dia. Ima[:]\ze Lenghofcut | Neck Dia. | ShankDia. | Owerallengh | No.ofFies ;

DC APMX | DN |DCON| LF | ZEFP DC APMX| DN |[DCON| LF |ZEFP| &&
2FESM034-100-06 |® | 3.4 | 05| 100| 36 | 6 | 50 | 2 2FESM080-190-08 | ® | 80 |90% [ 190| - | 8 | 60 | 2 | z= =
2FESM035-100-06 |® | 3.5 | ;3.5 100 37 | 6 | 50 | 2 2FESMO080-200-08 @ | 8.0 | 5%%2/200| - | 8 | 60 | 2 %O
2FESM036-100-06 |® | 3.6 | 0.5 100 | 38 | 6 | 50 | 2 2FESM081-190-10 (@ | 8.1 | 3032 19.0| 83 | 10 | 70 | 2 % c
2FESM037-100-06 |® | 3.7 | 0.5/ 100 39 | 6 | 50 | 2 2FESM082-190-10 (@ | 82 | 9%/ 19.0| 84 | 10 | 70 | 2 2
2FESM038-110-06 |® | 3.8 | ;95| 110 40 | 6 | 50 | 2 2FESM083-190-10 (@ | 8.3 | 3052 |19.0| 85 | 10 | 70 | 2 i
2FESM039-110-06 | ® | 3.9 | ;5. 11.0| 41 | 6 | 50 | 2 2FESM084-190-10 | @ | 8.4 | 3952|190 86 | 10 | 70 | 2 %1 D
2FESM040-110-06 | ® | 4.0 | 5,5/ 11.0| 42 | 6 | 50 | 2 2FESM085-190-10 | ® | 85 | 39%| 190| 87 | 10 | 70 | 2 | B
2FESM041-110-06 |@® | 4.1 | ;95| 110 43 | 6 | 50 | 2 2FESM086-190-10 (@ | 8.6 | 052 19.0| 88 | 10 | 70 | 2 =2
2FESM042-110-06 | ® | 4.2 | 5..| 11.0| 44 | 6 | 50 | 2 2FESMO087-190-10 | @ | 8.7 | 002 190| 89 | 10 | 70 | 2 | 32 E
2FESM043-110-06 | ® | 4.3 | (95| 11.0| 45 | 6 | 50 | 2 2FESM088-190-10 | ® | 88 | 29% | 190] 00| 10 | 70 | 2 | @5
2FESM044-110-06 |® | 4.4 | ;9. | 110| 46 | 6 | 50 | 2 2FESM089-190-10 | @ | 8.9 | 052 19.0| 91 | 10 | 70 | 2 .
2FESM045-110-06 | ® | 45 | 5.5/ 1.0 47 | 6 | 50 | 2 2FESM090-190-10 | @ | 9.0 |99 190 92 10 |70 | 2 | 2 F
2FESM046-110-06 | ® | 46 | 5,5/ 11.0| 48 | 6 | 50 | 2 2FESM091-190-10 | @ | 9.1 | 9%/ 19.0| 93 | 10 | 70 | 2 “
2FESM047-110-06 | @ | 4.7 | ;35| 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 | 35%| 190 95 | 10 | 70 | 2 | £ G
2FESM049-130-06 | ® | 4.9 | 5.5/ 13.0| 51 | 6 | 50 | 2 2FESM094-190-10 | @ | 9.4 | 2%% [ 190| 96 | 10 | 70 | 2 | ©
2FESMO050-130-06 |® | 5.0 | ;3,5 130 | 52 | 6 | 50 | 2 2FESM095-190-10 | @ | 95 | 00%%/ 190 97 | 10 | 70 | 2 | o
2FESM051-130-06 | ® | 5.1 | 5,5/ 13.0| 53 | 6 | 50 | 2 2FESM096-220-10 | @ | 96 | 3%% | 200] - [ 10 | 70 | 2 | § H
2FESM052-130-06 |® | 5.2 | ;95| 130 54 | 6 | 50 | 2 2FESM097-220-10 (@ | 9.7 | 392 220| - | 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 g J
2FESM054-130-06 | ® | 5.4 | 5,5/ 13.0| 56 | 6 | 50 | 2 2FESM099-220-10 | ® | 9.9 |00/ 220| - |10 |70 | 2 | 5
2FESM055-130-06 |® | 55 | ;55| 130 | 57 | 6 | 50 | 2 2FESM100-220-10 | @ | 10.0 | 3952|220 - | 10 | 70 | 2
2FESM056-130-06 | ® | 56 | ;5,5 13.0| 58 | 6 | 50 | 2 2FESM100-250-10 | @ | 10.0 | 5502250 - | 10 | 70 | 2 | 2 K
2FESM057-130-06 | ® | 5.7 | o5.5| 13.0 6 | 50 | 2 2FESM105-220-12 | @ | 105 | 99% | 200 107 | 12 | 75 | 2 | &
2FESM058-130-06 | ® | 5.8 | 9,5| 13.0 6 | 50 | 2 2FESM110-220-12 | @ | 11.0 | 3092|220 | 112 | 12 | 75 | 2 o
2FESM059-130-06 | ® | 59 | (95| 13.0 6 | 50 | 2 2FESM115-220-12 | @ | 115 | 5592 | 220 | 11.7| 12 | 75 | 2 | &
2FESMO060-130-06 | ® | 6.0 | 3,0| 13.0 6 | 50 | 2 2FESM120-260-12 | @ | 12.0 | 390/ 260| - | 12 | 75 | 2 g
2FESMO060-150-06 | @ | 6.0 | 3,0| 15.0 6 | 50 | 2 2FESM130-260-16 | @ | 13.0 | 3010/ 26.0 | 132 | 16 | 75 | 2 _
2FESM061-160-08 | ® | 6.1 | 5,/ 16.0| 63 | 8 | 60 | 2 2FESM140-260-16 | @ | 14.0 | 331%/ 260|142 | 16 | 75 | 2 | 5 M
2FESM062-160-08 | ® | 6.2 | 5,/ 16.0| 6.4 | 8 | 60 | 2 2FESM150-300-16 | @ | 15.0 | 3930/ 30.0 | 152 | 16 | 90 | 2 “
2FESM063-160-08 | ® | 6.3 | 3, | 160 | 65 | 8 | 60 | 2 2FESM160-320-16 | ® | 16.0 | 300(320| - | 16 | 90 | 2 §'§ \
2FESM064-160-08 | ® | 6.4 | ,5,,| 16.0| 66 | 8 | 60 | 2 ae
2FESMO065-160-08 | ® | 6.5 Z§zz 60|67 | 8 | e | 2 | M2FESL (Long) =
2FESM066-160-08 | ® | 6.6 | ;0| 160| 68 | 8 | 60 | 2 SULLUE
JFESMO067-160-08 | ® | 6.7 -0.820 160 | 69 8 60 5 Description Sk Qutsde Dz mg; Lenghofeut | Neck Dia. | ShankDia. | Overallngh | No.of ides ;:_;? P

DC APMX @
2FESMOGE-160-08 | @ | 68 | 050|160/ 70 | 8 | 60 | 2 2FESL010-040-04 | ® | 1.0 | (0,5 4.0 ] 4 oz ;_,
2FESM069-160-08 | @ | 6.9 | o0p9| 16.0| 7.1 | 8 | 60 | 2 2FESL015-060-04 | @ | 1.5 | (.. 60 | 16 | 4 | 45 | 2 %% R
2FESMO070-160-08 | @ | 7.0 |.o050| 160 | 72 | 8 | 60 | 2 OFESL020-090-04 | ® | 20 | 0| 90 | 21 | 4 | 45 | 2 | 58
2FESMO71-160-08 | @ | 7.1 |.o05 16.0| 7.3 | 8 | 60 | 2 2FESL025-120-04 | @ | 25 | (0. [120| 26 | 4 | 45 | 2
2FESMO072-160-08 | @ | 7.2 | 4050|160 | 74 | 8 | 60 | 2 2FESL030-140-06 | ® | 3.0 | 0 14032 | 6 |50 | 2 | &2 T
2FESM073-160-08 | @ | 7.3 | ;05| 160 | 7.5 | 8 | 60 | 2 OFESL040-170-06 | @ | 40 | (05| 170 | 42 | 6 | 50 | 2 |
2FESMO074-160-08 | @ | 7.4 | 505 | 160| 7.6 | 8 | 60 | 2 2FESL050-200-06 | ® | 50 | (0| 200 52 | 6 | 60 | 2
2FESM075-190-08 | @ | 7.5 | 05| 190| 7.7 | 8 | 60 | 2 2FESL060-240-06 | ® | 6.0 |2%% 240 - | 6 | 60 | 2
2FESMO076-190-08 | ® | 7.6 | 3, | 19.0 8 | 60 | 2 2FESL080-280-08 | ® | 8.0 | 0%% 280 - 8 | 70 | 2
2FESM077-190-08 | @ | 7.7 | 3,0| 19.0 8 | 60 | 2 2FESL100-340-10 | @ | 10.0 | 5992/ 340| - | 10 | 90 | 2
2FESMO078-190-08 | @ | 7.8 | o550 | 19.0 8 | 60 | 2 2FESL120-400-12 | @ | 12.0 | 53151400 - | 12 | 90 | 2
2FESM079-190-08 | @ | 7.9 | 3,0| 19.0 8 | 60 | 2 2FESL160-480-16 | @ | 16.0 | 0015|480 | - | 16 | 115 | 2

Recommended Cutting Conditions & L77~L78
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Surface finish oriented, 2 flutes, Tough corner edge -

No. of Flutes : 2

Recommended Workpiece Materials * 1st Choice

BEOonnn

M 2FEKS, 2FEKM

~30HRC | | 30~40HRC Castlron | [, Aluminum&

Stainless
~55HRC steel Non Ferrous Material

\
o | i
& 3 %
—
D =ity —————— :
B =
LU

e —
F—_ L]

DCON

M 2FEKS (short) EZ M 2FEKM (Medium) EA

(Unit : mm) (Unit : mm)
o Qutside Dia Vil Dia. Length ofeut| Neck Dia. | e Legh | Stk Dia. | verllongh | No.of Fues o Quside Diz Vill Dia. Length ofcut| Neck Dia. | UrNesLegh | Shank Dia. | Oerll lengh | No.ofFutes
Description Stook . rance [0 T 0 locon| tF |zere Description Stook oG lerance. [ o 1O W oy o |
2FEKS030-045-06| ® | 3.0 | 0., |45 315/ 65| 6 | 50 | 2 2FEKM030-100-06 | ® | 3.0 | 0, |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| @ | 3.5 | 0. |52 (368 72| 6 |50 | 2 PFEKM0I0:11008 | @ | 20 | 0. T11ol a2 152 & 1 a0 | 2
o g : -0.015 : : '
2FEKS040-060-06| ® | 4.0 | ;5 | 60| 42|82 6 | 50 | 2 | |2FEKMO045-110-06 | @ | 4.5 | 0. [11.0(47 |132| 6 | 50 | 2
2FEKS045-067-06| ® | 45 | .. |67 |47 89| 6 |50 | 2 | |2FEKM050-130-06| @ | 50 | 0,5 |13.0|52 |156| 6 | 50 | 2
0 2FEKM055-130-06 | ® | 55 | 5. |13.0| 5.7 [156| 6 | 50 | 2
2FEKS050-075-06 ® | 5.0 | .5 | 75|52 101 6 | 50 | 2 eI ] & | oo 5 50| . 6 50| 2
: -0.020 :
0
2FEKS055-082-06| @ | 5.5 | 55 | 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
; 2FEKM075-190-08 | @ | 7.5 | 0, |19.0| 7.7 |26.6| 8 | 60 | 2
2FEKS080-120-08| ® | 8.0 | 9% |120/ - | - | 8 | 60 | 2 075-190-08 0020
— 2FEKM080-190-08 | ® | 8.0 | 299 1190/ - | - | 8 |60 | 2
2FEKS100-150-10) @ | 10.0) o5 | 150 - | - | 10 | 70 | 2 | ToFEKM085-190-10 | @ | 85 | S°% [19.0| 8.7 [266| 10 | 70 | 2
2FEKS120-180-12| @ | 12.0| 991 |180| - | - | 12 | 75 | 2 | |2FEKMO090-190-10 | @ | 9.0 | 0052 |19.0( 9.2 |266| 10 | 70 | 2
-0.005
L 2FEKS140-210-16| @ | 14.0| 0020 |21.0/14.2|31.4| 16 | 75 | 2 2FEKM095-19010 | @ | 95 | gp5 |19:0) 9.7 |266] 10 | 70 | 2
o0 2FEKM100-220-10 | @ |10.0| 9% (220 - | - |10 | 70 | 2
2FEKS150-230-16| @ | 15.0| 5050 |230|152] 35 | 16 | 90 | 2 | [oppKMt10-220-12 | @ [11.0] 29 [220[11.2[308] 12 [ 75 | 2
%3’ 2FEKS160-240-16| ® | 16.0| 0010 |240/ - | - | 16 | 90 | 2 2FEKM120-260-12 | @ |12.0| 000 1260/ - | - | 12 | 75 | 2
o 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| 3010 |30.0|15.2{42.0| 16 | 90 | 2
End Mils 2FEKM160-320-16 | ® |16.0| 0330 |320| - | - | 16 | 90 | 2

Sold Tool
wiw | @ MEGACOAT and sharp cutting edge enable high precision finishing owing to excellent wear and heat resistance.

Routers

Drills

Cutting
Condtions

Recommended Cutting Conditions & L78
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Surface finish oriented 4 flutes -

No. of Flutes : 4

Sharp corner edge Tough corner edge g
o A
M 4FESM M 4FEKM g
Recommended Workpiece Materials % 1st Choice Recommended Workpiece Materials % 1st Choice gé B
% % % % g
~30HRC | | 30~40HRC | | ~55HRC | | St3inless | | castiron | | Muminumé ~30HRC | | 30~40HRC | | ~55HRC | | Stainless | | cagtiron | | Muminumé g C
e - “ m
x
N S £ D
L
zU)
P 2 E
MEGACOAT is applied 33
g
E F
«
N
& 3
— ¢ G
a
§
% ° g
z H
=
=
M 4FESM M 4FEKM g
(Unit : mm) (Unit : mm) ‘g
Qutside Dia. il Dia Length of cut | Neck Dia. | Shank Dia. | Overalllength | No. of Flutes Ouiside Dia. Vil Di Length ofcut| Neck Dia. | UnieNetkergh | Shank Dia. | Overallengh | No.of Futes
Description Stock e e Description Stock toléran‘:e g
DC APMX | DN |DCON | LF |ZEFP DC APMX | DN | LU |DCON| LF |ZEFP 5 K
«
4FESMO010-025-04 | ® | 1.0 | 05| 25 | 1.1 | 4 | 45 | 4 4FEKM030-100-06 | ® | 3.0 | .0 |10.0(3.15 12 | 6 | 50 | 4
-040- 0 g
AFESN015-040-08 | ® | 15 |oo1s| 40 | 16 | 4 | 45 | 4 | || 4FEKMO035-100-06| @ | 35 | 0,100 (368| 12 | 6 |50 | 4 | &
4FESM020-060-04 | ® | 2.0 | (0. | 60 | 21 | 4 | 45 | 4 5 3
K 4FEKM040-110-06 | ® | 4.0 | (0 11042 (132 6 |50 | 4 | @
4FESM025-080-04 | @ | 25 | ../ 80 | 26 | 4 | 45 | 4 5
4FESM030-100-06 | ® | 30 | .. | 100 | 32 | 6 | 50 | 4 4FEKM045-110-06 | @ | 4.5 | (0. |11.0{ 47 [132] 6 | 50 | 4 % -
0
4FESM035-100-06 | ® | 35 | 9.,/ 100| 37 | 6 | 50 | 4 4FEKM050-130-06 | ® | 5.0 | 15| 13.0| 52 |156| 6 | 50 | 4 | ©
4FESMO040-110-06 | ® | 4.0 | (0. | 11.0| 42 | 6 | 50 | 4 4FEKM055-130-06 | ® | 55 | ,..|130| 5.7 [156| 6 |50 | 4 | £
. d 2.0 N
0 30
AFESM045-110-06 | @ | 4.5 | ;5| 110 47 | 6 | 50 | 4 4FEKM060-130-06 | ® | 6.0 | ,3,0(130| - | - | 6 |50 | 4 | 23
0 =
-130- . 13. 2
AFESM050-130-06 | ® | 50 |.o015| 130| 52 | 6 | 50 | 4 4FEKM080-190-08 | @ | 8.0 | 3%% /190 - | - | 8 |60 | 4 | ©
4FESM055-130-06 | ® | 55 | (0., |130| 57 | 6 | 50 | 4 00 3 p
S 4FEKM100-220-10 | @ [10.0| 0% 1220| - | - |10 |70 | 4 |
4FESM060-130-06 | ® | 6.0 | ,0,0| 130 | - 6 | 50 | 4 : 3
- -0.010
4FESM060-150-06 | ® | 6.0 | %0 | 150 | - | 6 | 50 | 4 4FEKM120-260-12 | @ [12.0| 3010|26.0| - | - |12 | 75 | 4 =
- =0
4FESMO070-160-08 | ® | 7.0 | O, | 160| 72 | 8 | 60 | 4 4FEKM140-260-16 | @ [14.0| 0030 |26.0(14.2{36.4| 16 | 75 | 4 | 33 R
- =0
4 oL
4FESM080-190-08 | ® | 8.0 | 0022190 | - | 8 | 60 | 4 |||4FEKM150-300-16 | ® |15.0| 0510130.0 152 42 | 16 | 90 | 4 | >
-0.005
4FESMO080-200-08 | ® | 80 | 505/ 200 - | 8 | 60 | 4 4FEKM160-320-16 | ® 160\ 0010 /320| - | - |16 |90 | 4 | I T
4FESMO090-190-10 | @ | 9.0 | 3002 | 19.0 | 92 | 10 | 70 | 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
4FESM160-320-16 | @ | 16.0 | 00101320 | - | 16 | 90 | 4 Recommended Cutting Conditions & L79
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Surface finish oriented, for Automatic Lathes Va

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

—

No. of Flutes : 2,3,4

L
(2FESW)
Recommended Workpiece Materials % 1st Choice

=

~30HRC

30~40HRC

~55HRC

Stainless
steel

Castlron

Aluminum &

o

2FESW
N E—
o h' 8
LF
3FESW
o ‘ ]
8 - 778
APMX
LF
4FESW
4
[6] - e Q
E T3
APMX
LF

olalo

Sharp Cutting Edge Reduced Burrs

M 2FESW EZ M3FESW [EE]
(Unit : mm) (Unit : mm)
T e e e e PN e

2FESW050-050-05A | ® | 5 | 0. | 5 | 5 | 35 | 2 3FESW050-050-05A | ® | 5 | 0 | 5 | 5 | 35 | 3
2FESW060-060-05A | ® | 6 | % | 6 | 5 | 35 | 2 3FESW060-060-05A | ® | 6 | 0,0 | 6 | 5 | 35 | 3
2FESW030-030-04 | ® | 3 | O | 3 | 4 | 45 | 2 3FESW030-030-04 | ® | 3 | 0 | 3 | 4 | 45 | 3
2FESW035-035-04 | @ | 35 | (0. | 35 | 4 | 45 | 2 3FESW035-035-04 | ® | 35 | (% | 35 | 4 | 45 | 3
OFESW040-040-04 @ | 4 | O | 4 | 4 | 45 | 2 3FESW040-040-04 | ® | 4 | (O | 4 | 4 | 45 | 3
2FESW050-050-06 | ® | 5 | 0. | 5 | 6 | 45 | 2 3FESW050-050-06 | ® | 5 | 0, | 5 | 6 | 45 | 3
2FESW060-060-06 @ | 6 | 0 | 6 | 6 | 45 | 2 3FESW060-060-06 € ® | 6 | 0, | 6 | 6 | 45 | 3

L 2FESW070070-07 | ® | 7 | O, | 7 | 7 | 45 | 2 3FESW070-070-07 | ® | 7 | S | 7 | 7 | 45 | 3
2FESW080-080-07 @ | 8 | 0. | 8 | 7 | 45 | 2 3FESW080-080-07 | ® | 8 | °. | 8 | 7 | 45 | 3

§ 2FESW080-080-08 = ® | 8 | 0. | 8 | 8 | 45 | 2 3FESW080-080-08 = ® | 8 | 0. | 8 | 8 | 45 | 3

-c% 2FESW100-080-07 | ® | 10 | O | 8 | 7 | 45 | 2 3FESW100080-07 | ® | 10 | O, | 8 | 7 | 45 | 3
2FESW100-080-10 | ® | 10 | O | 8 | 10 | 45 | 2 3FESW100-080-10 | ® | 10 | 0. | 8 | 10 | 45 | 3

Endamis | 2FESW120080-10 | ® | 12 | (0. | 8 | 10 | 45 | 2 3FESW120-080-10 | ® | 12 | (°. | 8 | 10 | 45 | 3

ey 2FESW120080-12 | ® | 12 | O | 8 12 | 45 | 2 3FESW120-080-12 | @ | 12 | 0. | 8 12 | 45 3

Routers 2FESW130-080-13 | ® | 13 | 0. | 8 | 13 | 45 | 2 3FESW130-080-13 | ® | 13 | 0. | 8 | 13 | 45 | 3

Drills

G

L14

Recommended Cutting Conditions & L80
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sepelr) uasu|
>

Workpiece (Material : Ni-Co alloy)

oFES Facing of machine parts

(23, 2flutes)
Excellent surface finish

S}asu| 8jqexepy|
Buiung.
os)

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

- Vf=100mm/min

(fz=0.023mm/t)

s00L 40 3 NED
(¢

Competitor A
(23, 2flutes)
Large burrs

(Internal evaluation)

[eutaixg
O

Comparison with competitor's end mill after 600 passes

Buiuiyoepy
sled |[ews
m

g
E F
M 4FESW [EEE]
(Unit : mm) (Unit:mm) @
¢ G
Outside Dia. Mill Dia Length of cut| Shank Dia. | Overalllength | No. of Flutes Outside Dia. Mill Dia. Length of cut| Shank Dia. | Overalllength | No. of Flutes g
Descripti Stock : Descripti Stock :
ssenpion * pc | A | Apmx | pcon | LF | zEFP eserpien * pc | ©%erance | \omx | pcon | LF | zEFP ©
4FESW030-030-04 | ® | 3 | % | 3 | 4 | 45 | 4 AFESW0B0-08008 | ® | 8 | .0, | 8 | 8 | 45 | 4 | 2
o)
4FESW035-035-04 | @ | 35 | (0. | 35 | 4 | 45 | 4 4FESW100-080-07 | ® | 10 | O, | 8 | 7 | 45 | 4 | T
AFESW040-04004 | ® | 4 | O | 4 | 4 | 45 | 4 4FESW100-080-10 | ® | 10 | 0. | 8 | 10 | 45 | 4 | 3 J
Q
4FESW050-050-06 | ® | 5 | % | 5 | 6 | 45 | 4 4FESW120-080-10 | ® | 12 | O | 8 | 10 | 45 | 4 | 3
4FESW060-060-06 | ® | 6 | .0, | 6 | 6 | 45 | 4 AFESW120-080-12 | @ | 12 | 0. | 8 | 12 | 45 | 4 | _
4FESWO070-07007 | ® | 7 | S, | 7 | 7 | 45 | 4 4FESW130-080-13 | ® | 13 | %o | 8 | 13 | 45 | 4 | § K
4FESWO080-080-07 | ® | 8 | (O, | 8 | 7 | 45 | 4 o
g
3
7]
B Case Studies -
= M
«
Machine parts S45C Machine parts SUM 4
= 3,980min"! = 3,200min"! =
?VC =100r:1n/lrrr]1in) ?Vc=100rrTr]1|/rr]nin) 28 N
iy ey
ap = 0.45mm, Wet ap x ae = 3.5 x 3.0mm, Wet ~ 1

4FESW080-080-08 (28, 4 flutes)

10

/ 4FESW100-080-10 (010, 4 flutes) s|=| |* faces madhining
1:6itimesthelproductivity,!
Fouritimes thelproductivityl! v Five times|theitoollife}!

4FESW080-080-08 _ Vf=800mm/min 4FESW100-080-10 Vi=640mm/min

sped aledg ”!
)

e
g8
Competior Coated Carbide B . V{=200mm/min Competitor Coated Carbide C | A ALy 1y I[y1Ty) 52 R
o'
53
[Competitor Coated Carbide B] Both cutting speed and table [Competitor Coated Carbide C] 4FESW has a shorter edge length
08, 4 flutes feed rate were improved. o7 4 flutes with improved rigidity, which enabled 5
n=2,508min" . : . : n=2,000min""' ) T 3 T
o ) Despite the increase in cutting - ! an increase from conventional @
(Ve=63m/min) . : (Ve=44m/min) } . ’ X
Vf=200mm/min conditions, burr formation Vi=400mm/min o7 to o110, thus improving cutting
(fz=0.02mm/t) decreased. (fz=0.05mm/t) conditions. Compared to conventional
ap=0.45mm apxae=3.5x3.0mm tools, tool life improved five times.
(Evaluation by the user) (Evaluation by the user)

Recommended Cutting Conditions & L80
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End Mills

Solid Tools
for CFRP

Routers

Drills

Cutting
Condtions
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Surface finish oriented, Multi-edge type, High efficiency/

66M / 66 MCR

Multi-edge Type, 7/9/11 Flutes with Large Core Diameter. High Efficiency and Excellent Surface Finish at Shouldering

High Rigidity and High Quality Surface Finish for Stainless Steel and Titanium Alloys

High Efficiency Machining with Multi-edge Design Large Core Diameter

Applicable for High Feed Machining, 7/9/11 Flutes
High Efficiency Finishing (Machining with ae = 0.05DC or Less)

High Quality Surface Finish 7 flutes 9 flutes 11 flutes

Optimal web thickness with high rigidity
Provides high quality surface finish

Cutting Performance Comparison (Internal evaluation) 66MCR
Cutting Conditions : n = 3,100 min™, fz = 0.065 mm/t, apxae = 12x0.6 mm omm t»
End Mill Dia. g12, Shouldering, Wet, Workpiece Material : SUS304
0.2mm
66MCR (9 flutes / Radius)
_ ] @ Smoother shoulder wall finish
V= 1,815 mm/min . Small
Machining
efficiency Surface Roughness : 0.36pmRa

Competitor A (Multi-edge Design : 6 flutes, Radius)
Vf=1,210 mm/min

Competitor A

Achieved 1.5 times Machining Efficiency
(Same Surface Roughness) “ Large
Surface Roughness : 0.37umRa

Applicable for a Wide Variety of Workpiece Materials

Properties of Coating (Internal evaluation) New Multi-element Coating with Excellent Heat Resistance
40 Multi-element Coating Long Tool Life in Stainless Steel and Titanium Alloy Machining
35
7 2 o TN
% i
G o o TAIN
g 20 .TIN
5]
T 15
10
400 600 800 1,000 1,200
Oxidation temperature ("C)
|III Low Oxidation resistance High



No. of Flutes : 7,9,11

=3
Recommended Workpiece Materials % 1st Choice &

o A
% . £
PIPIMESES K :
~30HRC | | 30-a0HRC | | S'FHAE™ | | "Ritay ) (“hioy ") | Castlron

S}asu| 8jqexepy|
Buiung
os)

s i1 () 6 (2 ()

(66M)  (66MCR) (66MCR)

M 66M, 66MCR ¢(EY

= 12 I & s NN 18
=

. 66M (square)

s00L 40 3 NED
(¢

[euseixg
O

Buiuiyoepy
Slied |[ewsS
m

(Unit : mm)
L Outside Dia. Length of cut Shank Dia. Overall length No. of Flutes w
Description *Code Stock Mill Dia. tolerance ) F
DC APMX DCON LF ZEFP =3
66M060-190 46620 [ 6 0950 19 6 63 7
66M080-200 46621 ° 8 0950 20 8 63 7 @
66M100-220 46622 ° 10 0950 22 10 75 7 5
- «
66M120-260 46623 [ 12 _0_850 26 12 83 9
0 o
66M160-320 46624 [ 16 -0.050 32 16 92 9 % H
66M200-380 46625 [ J 20 _0_850 38 20 104 1 =
0
66M250-380 46626 [ 25 -0.050 38 25 104 1 s
*The code is a management number that is listed on the product. When ordering, please refer to "Description" in the table. gg_ J
i
I 66MCR (Radius) — O
o S
(Unit:mm) @
- Outside Dia. Mill Dia. Corner-R Length of cut | Shank Dia. | Overall length | No. of Flutes
Description *Code Stock o e (%]
DC RE APMX DCON LF ZEFP %
66MCRO060-190-R05 46627 [ J 6 _0_350 0.5 19 6 63 7 g'
[z}
66MCR080-200-R05 46629 [ 8 _o_gso 0.5 20 8 63 7
0 =
66MCR100-220-R05 46632 [ J 10 .0.050 0.5 22 10 75 7 % M
66MCR120-260-R10 46636 ° 12 0950 10 26 12 83 9 .
66MCR120-260-R20 46638 [ 12 0 350 2.0 26 12 83 9 =
: 38
66MCR120-260-R30 46640 [ 12 0 gso 3.0 26 12 83 9 e N
y £9
66MCR160-320-R10 46641 [ 16 _o_gso 1.0 32 16 92 9 =
(]
66MCR160-320-R20 46643 [ ) 16 0 gso 2.0 32 16 92 9 g P
= o
66MCR160-320-R30 46645 [ 16 _o_gso 3.0 32 16 92 9 :1:3
@

*The code is a management number that is listed on the product. When ordering, please refer to "Description" in the table.

uolnew.ou|
[eoluyos)
=)

xepu|
-
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High feed rate, High efficiency s

AMFK / AMFR coroas

New standard of steel machining
Applicable for high feed machining by anti-chattering structure

Chattering control by varied interval flute and variable lead design

Minimizing vibration drastically and stable machining

Varied interval 1 Vibration Comparison (internal evaluation)
flute design
g , 4MFK / 4AMFR Competitor A (Equal lead)
Aﬁ" = 3,000 = 3,000
8 2,000 8 2,000
O (s}
L i
o 1,000 o 1,000
= c
= o £
B © 2 21 22 23 24 25 © %2 27 22 23 24 25
Cutting Time (sec) Cutting Time (sec)
Prevents periodical vibration Cutting Conditions : N =2,650min”", Vf = 300 mm/min, ap x ae = 10 x 8 mm
during machining Workpiece Material : SCM440, End Mill Dia. 28 mm

Smooth machining at shouldering and cutting of corner part

Variable lead Surface finish comparison (internal evaluation)

4AMFK / 4AMFR Competitor A (Equal lead)
w N\ |

|
N

@ ki I R

g 81262 TR AT | Chatteringloccurred

o Excellent anti vibration effect - TRE RN

2 Chattering control, good surface finish Cutting Conditions : n =6,000min”, Vf = 1,500 mm/min, ap x ae = 8 x 2 mm
Workpiece Material : S45C, End Mill Dia. 8 mm

End Mils

Solid Tools

for CFRP . . . T . .

. Good chip evacuation. High rigidity with large core diameter

Routers

orils High performance at high feed slotting Prevents vibration and tool inclination

Cutting

Condtions

Large Chip Pocket Core diameter comparison (Internal evaluation)

4MFK / 4MFR Competitor B

L18



No. of Flutes : 4

.4MFK’ 4MFR Recommended Workpiece Materials % 1st Choice
(PP IHIMY s [ KN
~30HRC | | 30~40HRC | | ~55HRC S‘:{QL‘;SSJ THaraam | | castiron {‘““"“"“’“J
) d us
Do
O 4 EE\Y L)
(4MFK)  (4AMFR)
> g
MEGACOAT NANO is applied o e lo.1 ]
CEEE | ool ¢
£ LU
LF
P4
Iy 13 @B
o
d APMX
RE LF
B 4MFK (with corner land) (Unit : mm) M 4MFR (Radius) (Unit : mm)
Quiside D, | 3o . [ Lenghofeut | | Neck Dia. |Urileklrgh| Shank Dia. |OverallenghiNe of es QutsideDi. | 3o .. (Corner-R| Lengtofct | Neck Dia. (U lekLeghl Shank Dia. | Orellenh] No.of s
Description Stock twllﬂl pe. Ll Description Stock twlh\l pe
pc | €@ | Apyx| MM | DN | LU |DCON| LF |zEFP pc |%¢®%| Re |APMX| DN | LU | DCON| LF |ZEFP
4MFK030-045 [FX] | @ 45| S 5.4 4MFR030-080-R02 (K] | @ 0.2
4MFK030-080 (%) @ [ 3.0 | ;0| 8 | M 315/ 96| 6 |60| 4 | [4MFRO30-080-R03(T%)| @ | 3.0 | 5. 03| 8 315/ 96| 6 |60 4
4MFK030-120 [7R] | @ 12| L 14.4 4MFR030-080-R05 (K] | @ 0.5
4MFK035-050 (K] | @ 50| S 6.0 4MFR035-095-R02 (FX)| @ 0.2
4MFK035-095 [7%)| @ [ 3.5 | 0. (95| M |37 [114] 6 |60 4 4MFR035-095-R03 ()| @ | 3.5 | 0. [0.3]9.5(3.7 [11.4] 6 |60 4
4MFK035-140 [TR] | @ 14 | L 16.8 4MFR035-095-R05 (FX)| @ 0.5
4MFK040-060 [7X)| @ 6 | S 7.2 4MFRO40-110-R02 [¥K] | @ 0.2
4AMFK040-110 [7X)| @ o |11 M 13.2 4MFR040-110-R03 (ZX) | @ o |03
amFKoa0-120 08| @ | O 005 | 12 [men| *2 [144] © %0 * | [awFRoso-110R0s (@R) @ | 4O |00 o5 | 1142|182 6 16014
4MFK040-160 [7X)| @ 16 | L 19.2 4MFR040-110-R10 (K] | @ 1.0
4AMFK045-065 [FX)| @ 65| S 7.8 4MFR045-120-R02 (X)) | @ 0.2
0
4MFK045-120 (F§)| @ | 4.5 | ;)| 12 | M | 47 [144] 6 |60 | 4 | |4MFRM5-120-R03(FR)) @ | 0 108150047 144 6 60| 4
4MFK045-180 [TR] | @ 18 | L 21.6 4MFR045-120-R05 (K] | @ 0015 | 0.5
4MFK050-075 (K] | @ 75| S 9.0 4MFRO45-120-R10 [¥K] | @ 1.0
4MFK050-130 (%) | @ | 5.0 | 0. [ 13 | M |52 [156] 6 |60| 4 | [4MFRO50-130-R02(FK)| @ 0.2
4MFK050-200 (TR | @ 20 | L 24.0 4MFR050-130-R03 (ZX)| @ o |03
4MFK055-080 [TX]| @ 80| S 9.6 4MFR050-130-R05 (K] | @ 50 | oot g5 18|52 156 6 |60 4
4MFK055-130 [FX)| @ | 5.5 | 0. [ 13 | M |57 [156] 6 |60| 4 | [4MFRO50-130-R10(@X)| @ 1.0
4MFK055-210 %) | @ 21| L 25.2 4MFR055-130-R03 ([X)| @ 0.3
4MFK060-090 (FB| @ 9 |s 4MFR055-130-R05 [7K) | @ | 5.5 | 0. [ 0.5 |13.0/ 5.7 [156] 6 |60 4
4MFK060-130 78| @ o |13 | M 4MFR055-130-R10 (ZX)| @ 1.0
6.0 |, - 6 |60 4
4MFK060-150 [F8)| @ 0020 | 15 [Me2sD) 4MFR060-130-R03 (P8 | @ 0.3
4MFK060-220 B | @ 22 | L 4MFR060-130-R05 () | @ o |05
6.0 | 13| - 6 |60 4
4MFK070-105 [7X)| @ 105] S 12.6 4MFRO060-130-R10 (B | @ 00201 90
4MFK070-160 [F%)| @ | 7.0 | 0, [ 16 | M | 7.2 [192] 8 |70| 4 | [4MFROG0-130R15 (D) @ 1.5
4MFK070-250 (%) | ® 25 | L 30.0 4MFR080-190-R03 (FB)| @ 0.3
4MFK080-120 B | @ 128 4MFR080-190-R05 (X8 | @ 0.5
4MFK080-190 B | @ 0005 | 19 | M 4MFR080-190-R10 8| @ 0005 | 1.0
4MFK080-200 [F8)| @ 80 |.0025 [ 20 [Wem) 8 1704 4MFR080-190-R15 (R | @ 8.0 00545 19 8 17014
4MFK080-280 [FB | @ 28 | L 4MFR080-190-R20 () | @ 2.0
4MFK090-135 [7X)| @ 0005|135 S 16.2 4MFR080-190-R30 (X8 | @ 3.0
9.0 | poos 9.2 10 (80| 4
4AMFK090-205 [7X)| @ 0251205 M 24.6 4MFR100-220-R03 (R} | @ 0.3
4MFK100-150 B | @ 15| S 4MFR100-220-R05 () | @ 0.5
4MFK100-220 B | @ 0005 | 22 | M 4MFR100-220-R10 8| @ 0005 | 1.0
10. - 1 4 10. 2| - 1 4
4MFK100-250 [F8)| @ 0-0) 0025 | 25 s 0 |80 4MFR100-220-R15 (P8 | @ 0.0 0025 15 0 |8
4MFK100-330 B | @ 33| L 4MFR100-220-R20 (FB)| @ 2.0
4MFK120-180 B | @ 18 | S 4MFR100-220-R30 (X8 | @ 3.0
4MFK120-260 [fB)| @ [12.0| 0026 | M | - 12 100| 4 | |4MFR120-260-R05 PB)| @ 05
4MFK120-360 B | @ 36| L 4MFR120-260-R10 (¥} | @ 1.0
4MFK160-240 08| @ 24 (s 4MFR120-260-R15 [@B)| @ |12.0| 000 (15| 26 | - 12 100| 4
4MFK160-350 [B)| @ |16.0| 000 [ 35 | M | - 16 |110| 4 | |4MFR120-260-R20 8| @ 2.0
4MFK160-480 [F8)| @ 48 | L 4MFR120-260-R30 (R} | @ 3.0
* Applications for each cutting edge length AMFR160-350-R10 (B} | @ 1.0
S: Short AMFRIGLISLRIS BB @ | | 000 | 15| 5 | 16 |110| 4
M: Medium }m 4MFR160-350-R20 (B} | @ | | 000 | 2.0
L:Long-sssmer 4MFR160-350-R30 (B | @ 3.0
Recommended Cutting Conditions & L82
@ : Std. ltem
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Difficult-to-cut Materials

/

4TFK/4TFR

MEGACOAT NANO is applied

High feed and high efficiency machining of difficult-to-cut materials
Resistant to chattering and suppresses burr formation

Better chip evacuation at high feed machining

Excellent chip evacuation at high feed by large chip pocket and rake angle

4TFK / 4TFR

Conventional

Optimum edge shape for
high efficiency machining

§.
ﬁ\l‘

No chip clogglng

Cutting conditions : n = 2,800 min™', Vf = 550 mm/min, ap = 4 mm
End Mill Dia. 8 mm, Slotting, Wet Workpiece Material : SUS304

End mill cross-section

, N
"‘}w

Chip clogging

End mill cross-section

Cutting Conditions : n = 2,800 min™', Vf =270 mm/min, ap = 4 mm
End Mill Dia. 88 mm, Slotting, Wet Workpiece Material : SUS304

Burr prevention

Deep slotting (1xD) by low cutting force design and good chip evacuation

4TFK

Cutting Force Comparison (Cutting force at machining 100mm)

800
_ M 4TFK
> % B Competitor C

High quality £ 600 Competitor C Ave.(566N) .

surface finish ) w
E —
2 400 .

Competitor C 5 4TFK Ave.(455N)
s DOWN
S 200
g
0 5 10 15

Cutting Conditions: n = 3,200 min™', Vf = 150 mm/min,
ap = 6 mm End Mill Dia. 6 mm, Slotting, Wet
Workpiece Material: SUS304

Cutting Conditions: n = 4,800 min™", Vf =
End Mill Dia. 86 mm, Dry Workpiece Material :SCM440

Cutting time (sec) (Internal evaluation)

500 mm/min, ap = 6 mm

Chattering control by varied interval flute and variable lead design




No. of Flutes : 4

. 4TFK’ 4TFR Recommended Workpiece Materials % 1st Choice g
o A
el P | P HMIsHS|K] :
@D
. S ~30HRC | | 30~40HRC | | ~55HRC | | Stainlgss | | Titanium | |Heapissstant] | Cast iron Z
2
tang [ :
(4TFK) (4TFR) i
P4 T p=4
e fm @S O jm | f
/.APM z = a g D
RE[ LU " REL_APMX ‘ . 3
= X-Ti hank (2]
By | om peeme sty
= /1 APMX 53 E
RE LF 3
2]
B 4TFK (with corner land) (Unit : mm) M 4TFR (Radius) Wnit:mm) P F
Quiside Dia ilDia Lenghofcut e Neck Dia. | Ul - Shank Dia. | el engh No.of s Outside Dia. il Dia CornerR (Lenghofeut| Neck Dia. |Ulesleh| Shank Dia. | Oeallngh | No.of s a
Description Stock to\eranoé \enggth ! Description Stock tolerancé
DC APMX DN LU | DCON | LF |ZEFP DC RE |APMX| DN LU | DCON | LF |ZEFP
o
4TFK030-045 ® 45| S 5.4 -080- ® 0.2 g
o1 0 AT AR Z () 3.0 | o0 8 |315/96| 6 |60 4| 2 G
4TFK030-080 [FX) | ® | 3.0 | ;5| 8 | M [3.15/96| 6 |60| 4 | |4TFR030-080-R05 (FK) | @ 5105 2
4TFK030-120 (K] 12 L 14.4 -120- 0.2
® ATFRMC120R2 () @ 4.0 | o0 12|42 (144| 6 |60 4
4TFK040-060 [TX) | @ 6 | S 7.2 4TFR040-120-R05 (ZX) | @ 051 0.5 o

0 =4
4TFK040-120[FX) | @ | 4.0 | (.| 12 | M |42 (144) 6 |60 4 4TFR050-130-R02 (ZX) | @ . 0.2 g H
4TFK040-160 [FH] | @ 16| L 19.2 4TFR050-130-R05 (ZK) | @ | 5.0 | ;05| 05| 13| 5.2 (156 6 |60 4
4TFK050-075 [TX] | @ 75| S 9 4TFR050-130-R10 (ZX] | @ 1.0 »

0 >
4TFK050-130[FK) | ® | 5.0 | ;| 13 | M |52 |156| 6 |60 4 4TFR060-150-R03 (X8} | @ . 0.3 3y
4TFK050-200 [F%) | @ 20 | L 24 4TFR060-150-R05 (ZB) | @ | 6.0 | 100y | 05| 15| - | - 6 |60 4 2
4TFK060-090 [TH) | @ 9 | S 4TFR060-150-R10 ) | @ 1.0 @

0
4TFK060-150 [FB) | @ | 6.0 | ;0| 15 | M| - | - | 6 |60| 4 | |4TFR080-200R03[EE) | @ 0.3 o
4TFK060-220 (TR | @ 22 | L 4TFR080-200-R05 8 | @ go | 000505 | o0 | s |70 4 % K
4TFK070-105 [TR) | @ 105| S 12.6 4TFRO80-200-R10(H) | @ | | 09% | 1.0 @

0
4TFK070-160[FX) | @ | 7.0 | ;0| 16 | M | 7.2[19.2] 8 |70 | 4 | |4TFR080-200R0[FE) | @ 2.0 -
4TFK070-250 [X] | @ 25 | L 30 4TFR100-250-R03 8} | @ 0.3 e
4TFK080-120 (7R | @ 12| S 4TFR100-250-R05 (Z8) | @ 0.5 5

-0.005 S
4TFK080-200[FB) | @ | 8.0 |0 |20 | M | - | - 8 |70 4 4TFR100-250-R10 8 | @ 10.0| 005 1.0 os| - | -1 10 lsol 4 @
4TFK080-280 [TH) | @ 28 | L 4TFR100-250-R15 [Z8) | @ 0051 15
4TFK090-135 %] | @ 90 | 0005|135 S 02 1182 10 g0l 4 4TFR100-250-R20 8} | @ 2.0 s M
4TFK090-205 (%) | @ |~ | 005|205 M | " |24.6 4TFR100-250-R30 8 | @ 3.0 3
4TFK100-150 (TR | @ 15| S 4TFR120-260-R05 (Z8) | @ 0.5

-0.005 =
4TFK100-250 [FB) | @ |10.0| /e (25 | M | - | - | 10 |80 | 4 | |4TFR120-260RI0[FH) @ - 1.0 £
4TFK100-330[F8) | @ 33 | L 4TFR120-260-R15 (8} | @ |12.0| | 15[ 26| - | - | 12 [100] 4 | 5& N
4TFK120-180 8 | @ 18 | S 4TFR120-260-R20 (¥8) | @ 2.0 zg

-0.010 =
4TFK120-260 [FB) | @ |12.0| (00| 26 | M | - | - | 12 |100| 4 | |4TFR120260R30 (8 | @ 3.0 ®
4TFK120-360 B | @ 36 | L 4TFR160-350-R10 (28} | @ 1.0 B
4TFK160-240 8 | @ 24| s ATFRIGMA50R B | @ (160 2202035 | - | - | 16 |110| 4| p P
4TFK160-350 P8 | @ |16.0| 000 [ 35 [M | - | - | 16 |110| 4 | [4TFR160-350-R30 B | @ 3.0 3
4TFK160-480 (TR | @ 48 | L 4TFR200-450-R10 (Z8) | @ 1.0 25
4TFK200-300 [FB) | @ TN IEH N R P P 4TFR200-450-R20 (FB) | @ |20.0| S0 [2.0 |45 | - | - | 20 |125] 4 §§ R
4TFK200-450 [TH) | @ 0030 | 45 | M 4TFR200-450-R30 8 | @ 3.0 =8

o . 4TFR120-260-R10XT(ER) | @ 1.0 >
* Applications for each cutting edge length 4TFR120260-R0XTEER) | @ |12.0 gg;g 20| 26| - B} 12 |94 4 _
. : =}
S: Short }m (TFRI20260R30XTED) | @ 3.0 2 T
M: Medium )
ATFR160-350-R10XTEE) | @ 1.0
L:Long:----eee-- ATFRIG0350R0NTEEE) | @ |16.0| 202035 | - | - | 16 |16 4
4TFR160-350-R0XTEE) | @ 3.0
4TFR200-450-R10XTEEE) | @ 1.0
*4TFR..XT Shank (X-Treme Shank) is for NIKKEN X-Treme chuck  [4TFR200450R20:XT(EE) | @ |20.0| 000 (20|45 | - | - | 20 [130 4
4TFR200-450-R0XTEE) | @ 3.0

Applicable chuck for 4TFR..XT & M74
Recommended Cutting Conditions @ L83
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High vibration resistance, High efficiency Ve

Suppressing Vibration / Variable Design End Mill

Z Series

High Chatter Resistance with Variable Lead
4 Different Types of Design for Various Machining Applications from Steel to Super Alloy

Varied Interval Flute Design and Variable Lead

Superior Chattering Resistance

Varied interval flute design Variable Lead

Lead angle varies from one flute to another flute

01 0:
Variable Lead : 61 = 62

Prevents periodical vibration Superior vibration control
during machining Reduces chattering and excellent
surface finish

Lineup for Various Machining Applications

Radius Z1MPCR/Z1MPLC Roughing Z5MCR

L
Superior Chattering Resistance with Radius type with 5 flutes
Variable Rake Angle Variable lead High Efficiency Ramping
£
g
°
o)
%)
End Mills
fsoor\gggg‘ls End Mill Dia. 21~220 End Mill Dia. 06~025
Multi-element Coating ® L25 Multi-element Coating ® L27
Routers
Dril -
e Square / Ball-nose z1M / Z1MB Superalloy Machining ZH1MCR
Cutting
Conditons Z Series Standard For Super Alloy Machining such as Inconel®

Lineup of Ball-nose Type High rigidity, Low Cutting Force

End Mill Dia. 0 3~0 25 End Mill Dia. 0 6~0 20
New AITiN Coating (Z1M) New AITiN Coating ® L37
Multi-element Coating (Z1MB) ® L24/L45

L22



Suppressing Vibration / Variable Design End Mill (Radius)

Z1MPCR / Z1MPLC

Variable Lead and Rake Angle

sepelr) uasu|
>

S}asu| 8jqexepy|
Buiung.
os)

Excellent Chatter Resistance and High Efficiency Machining for Steel, Stainless and Titanium Alloy

s00L 40 3 NED
(¢

[eutaixg
O

High Chatter Resistance Performance with Variable Rake Angle

Buiuiyoepy
sled |[ews
m

Suppresses chattering by changing the Thrust Cutting Force / Surface Finish Comparison (Internal evaluation)
tlmlng of perIOdlcaI vibration Z1IMPCR Cutting Conditions : n = 4,780 min™, Vf = 840 mm/min, ap = 4 mm S F
End Mill Dia. 28, Slotting, Wet, Workpiece Material : S50C (36HS) E
Variable rake angle
550
500 Q
o
_ 2 G
Z 450 =)
~ «
8
s 400
2 350 o H
3 a0 =
250
a e
i 200 3 J
30 35 40 45 50 55 60 Surface Finish of Side Wall : 0.32umRa 8
Cutting Time (sec) a
Competitor A (Varied Interval Flute Design / Variable Lead) o
—1 B 550 5 K
«
500 -
- Chattering occurred ®
Rake angle varies from one flute to another flute Z 450 %
(o]
- o ‘ o 2 350 @
Stable machining for low rigid material with Superior chattering resistance performance = 00
o =
20 : M
200
30 35 40 45 50 55 60 Surface Finish of Side Wall : 1.76umRa E'_|
Cutting Time (sec) 3.8
2= N
=)
w
- E
Long Tool Life s p
&
@
. . . . =)
Long Tool Life with Multi-element Coating gg R
33
. agr . o =
Properties of Coating (Internal evaluation) Cutting Edge Condition (Internal evaluation) =3
=
Z1MPCR Competitor B
40 Miilti-élement Coating 3
. 3 o Defects 9 T
© . by
5 20 .TICN
§ 25 .TiAIN
c .
g 20 .TIN
I
15
10
400 600 800 1,000 1,200 After machining 50 min After machining 10 min
Oxidation temperature (°C)
o - : Cutting Conditions : n =3,300 min ™", Vf = 400 mm/min ap x ae = 15 x 1 mm,
|“I Low Oxidation resistance High End Mill Dia. 810, Shouldering, Wet, Workpiece Material : SUS316L

L23



-

Solid Tools

End Mills

Solid Tools

for CFRP

Routers

Drills

Cutting
Condtions

L24

High vibration resistance, High efficiency Va

HziM &

S ———

No. of Flutes : 4

Recommended Workpiece Materials

% 1st Choice

<
(P

~30HRC

%
(P

30~40HRC

oa

H

steel Alloy

Alloy

=

CastIron

g (1]
N
é‘ J | A
z
$ IESY ki
‘ APMX__| ‘
I LF |
W Z1M (Square) o
(Unit : mm)
L Outside Dia. . Length of cut Shank Dia. Overall length No. of Flutes
Description *Code Stock Mill Dia. tolerance
DC APMX DCON LF ZEFP

0
Z1M030-080 46357 [ J 3 .0.030 8 6 57 4

0
Z1M040-110 46358 [ 4 -0.030 1 6 57 4

0
Z1M050-130 46359 [ 5 -0.030 13 6 57 4

0
Z1M060-130 46360 [ 6 .0.030 13 6 57 4

0
Z1M080-190 46362 [ 8 -0.040 19 8 63 4
Z1M100-220 46364 [ 10 _o_g 40 22 10 72 4
Z1M120-260 46366 [ 12 _0_850 26 12 83 4
Z1M140-260 46368 [ J 14 _0_850 26 14 83 4
Z1M160-320 46370 [ 16 _0_850 32 16 92 4
Z1M180-320 46372 [ 18 _0_850 32 18 92 4
Z1M200-380 46374 [ 20 _0850 38 20 104 4
Z1M250-380 46376 ([ ] 25 -o.gso 38 25 104 4

*The code is a management number that is listed on the product. When ordering, please refer to "Description" in the table.

Recommended Cutting Conditions @ L84
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Z Series

M Z1MPCR, ZIMPLC (&P

No. of Flutes : 4

Recommended Workpiece Materials % 1st Choice
P P I'm B HIe
~30HRC | | 30~40HRC { il i } K osrant kc.-asuroJ
QD
\/
A —
(01 ~ 02.5)
=z
T RS- o m
1 apmx
RE \‘—4 . \
Z
e S -
R{ APMX__|
LU
)
M Z1MPCR (Radius) B EZ™ M ZIMPLC (Radius / Long) o | St
(Unit : mm) (Unit : mm)
(Outside Dia) ppini Dig. | Corner-R| Lengh ofcut| Shank Dia.| Overal lngth | No.o Futes (Quisde Dia) gy (Comner-R| enghof | Neck Dia. et ogh Shenk Di vl ngh| o f Fes
Mill Dia. il Dia
Description *Code | Stock e Description *Code | Stock e
DC RE | APMX | DCON | LF | ZEFP DC RE |APMX| DN | LU |DCON| LF |ZEFP
ZINPCR010-030-R01 (8D 46873 | @ | 1 |92 101 | 3 | 6 |57 | 4 ZIMPLC060-080-R05 (X3 | 46821 @ | 6 | 105,/ 0.5| 8 |55|24 | 6 |75 4
0.012 0.030
ZINPCRO15-045-R01 (8D 46849 | @ | 15 | *0%12 101 |45 | 6 | 57 | 4 ZIMPLCO080-100-R10 ()| 46822 @ 1.0
0012 8 | 0% —10|75|32| 8 |75| 4
ZIMPCR020-060-R02(FKD 46850| @ | 2 | 092 02| 6 | 6 | 57 | 4 ZINPLC080-100-R20 ()| 46823 @ 009050 '
0.012
ZIMPCR025-070-R02 (K] 46874 | @ | 2.5 | 2921 02| 7 | 6 |57 | 4 ZIMPLC100-120-R10 ()| 46824 | @ 1.0
0012 10 |0 %0— 12 | 95| 40 | 10 |100| 4
ZIMPCR030-080-R03E] 46851 @ 03 ZINPLC100-120-R20 (7B 46825 @ 0040050
3|49 8 |6 |57 4
Z1MPCR030-080-R05@‘ 46880 @ 0030 o5 ZINPLC120-150-R10 @‘46826 ° 10
Z1MPCR040-110-R03@‘ 46852 @ o |03 ZIMPLC120-150-R15 @‘46827 ° o |15
4 1|6 |57 4 12 ——1 15 |11.5| 48 | 12 [100| 4
-0.030 -0.050
Z1MPCR040-110-R05@‘ 46881 @ 0.5 ZIMPLC120-150-R20 @‘46828 ° 2.0
Z1MPCR060-130-R05@‘ 46854 @ 0.5 ZIMPLC120-150-R30 @‘46829 ° 3.0
Z1MPCR060-130-R10@‘ 46855| @ | 6 | 09 | 10| 13| 6 | 57| 4 Z1MPLC160-200-R10@‘46830 ° 1.0
Z1MPCR060-130-R15@‘ 46884 @ 15 ZIMPLC160-200-R15 @‘46831 °® ol o 15 20 o5 | 16 15| 4
00— 20 |15.5| 65 5
ZiMPCRO0-190-R05 () 46856 @ 05 ZINPLC160:200R20 (P 46832 @ 005015 o
ZiMPCROB0-190-R10 () 46857 | @ N PR ELY D e o ZINPLC1B020030 (PB) 46833 @ 3.0
Z1MPCR080-190-R15@‘ 46886 @ 00401 45 Z1MPL0200-240-R10@‘46836 ° 10
ZMPCROB-190-R20 () 46887 | @ 2.0 ZINPLC200240R15 (7] 46837| @ . |15
20 | o950l ——1 24 |19.5 80 | 20 |140| 4
Z1MPCR100-220-R05@‘ 46858 | @ 0.5 Z1MPL0200-240-R20@‘46838 ° =020
Z1MPCR100-220-R10‘ 46859 | @ ; o |10 1, ol 4 Z1MPL0200-240-R30@‘46839 ° 3.0
Z1MPCR100-220-R15@‘ 46889 | @ 0 -0.040 15 0|7 *The code is a management number that is listed on the product. When ordering, please refer to "Description” in the table.
Z1MPCR100-220-R20@‘ 46890| @ 2.0
Z1MPCR120-260-R05@‘ 46860 @ 0.5
Z1MPCR120-260-R10@‘ 46893 | @ 1.0
Z1MPCR120-260-R15@‘ 46894 @ |12 | (9. |15 |26 | 12 | 83 | 4
ZINPCRI20260-R20 (T 46895 @ 2.0
ZINPCRI20260R0 I 42718 | @ 3.0
Z1MPCR160-320-R10@‘ 46863 | @ 1.0
Z1MPCR160-320-R15@‘ 46898 | @ o |15
16 | 0950 32 16| 92| 4
Z1MPCR160-320-R20@‘ 46899 | @ 20
Z1MPCR160-320-R30@‘ 46864 @ 3.0
ZINPCR00-330-R10 (] 46865 @ 10
Z1MPCR200-380-R20@‘ 46904 | @ | 20 | 05, | 2.0| 38 | 20 | 104| 4
Z1MPCR200-380-R30@‘ 42722| @ 3.0

*The code is a management number that is listed on the product. When ordering, please refer to "Description" in the table.

@ : Std. ltem
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5flutes Roughing for Difficult-to-cut materials, High efficiency Ve

Z5MCR

5 flutes design, Roughing, High efficiency radius end mill

High efficiency machining for variety of
workpieces like steel, difficult-to-cut material

Anti-chattering performance

Controlling vibration by odd-number of flutes, and varied interval flute design
Anti-chattering performance

Applicable to wide variety machining

- High efficiency machining of steel, stainless steel

and titanium alloy
- Applicable to ramping up to 5° without reducing feed rate
- 1D slotting

Solid Tools —

End Mills

S Longer tool life with multi-element coating with excellent heat resistance

for CFRP

Routers @Properties of Coating (internal evaluation) @Tool Life Comparison (internal evaluation)
Drills
40 . . I Z5MCR
g e Mu.ltl-element Coating 30 I Competitor A
Conditions 5 TICN B Competitor B
G 30 ® = [ Competitor C
0 i ~
8 2 .TIAlN 5 20
s TiN S
5 20 o 8
T ko
i<}
15 >
£
10 £ 10
400 600 800 1,000 1,200 1,400 8
Oxidation temperature (°C)
|III Low Oxidation resistance High o
Z5MCR Competitor A Competitor B CompetltorC

Cutting Conditions : n = 1,643 min™, Vf =416 mm/min, ap x ae = 19 x 6.3mm
End Mill Dia. 12.7 Workpiece Material : Ti-6Al-4V
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Z Series

No. of Flutes : 5

BZ5MCR &P

Recommended Workpiece Materials

A ki i A

~30HRC | | 30~40HRC i

% 1st Choice

=

CastIron

sepelr) uasu|
>

Titani t-resistant
steel Alloy Alloy

S}asu| 8jqexepy|
Buiung
os)

NN —

2,

B
=

1001 00d ® NGO
(@)

S N Z
NN :) o
/] i ¢ D
RE ’ g
APMX b
LF
S E
e
M Z5MCR (Radius) B <z
(Unit : mm) -
q . . o
Description P St Outside Dia. k“,ﬂ'g'rﬂﬁé Corner-R Length of cut Shank Dia. Overall length | No. of Flutes é F
DC RE APMX DCON LF ZEFP
Z5MCR060-130-R03 47001 [ 0.3 o
3
Z5MCR060-130-R05 47002 [ 0 0.5 e G
6 0,030 13 6 57 5 3
Z5MCR060-130-R10 47003 ® : 1.0
Z5MCR060-130-R15 47004 ® 15 o H
Z5MCR080-180-R05 47006 ° 05 3
Z5MCR080-180-R10 47007 ® 0 1.0 .
8 oy 18 8 63 5 >
Z5MCR080-180-R15 47008 ® : 15 g J
=3
Z5MCRO080-180-R20 47009 () 2.0 a
Z5MCR100-220-R05 47011 ® 0.5 o
Z5MCR100-220-R10 47012 ° . 10 = K
10 -0.040 22 10 72 5 @
Z5MCR100-220-R15 47013 ® i 15
(2]
Z5MCR100-220-R20 47014 ® 2.0 =
_|
Z5MCR120-260-R05 47017 ® 0.5 §
Z5MCR120-260-R10 47019 ® 1.0
<
Z5MCR120-260-R15 47020 ® 12 _o_gso 15 26 12 83 5 = M
«
Z5MCR120-260-R20 47021 () 2.0
Z5MCR120-260-R30 47023 () 3.0 g' 5
e
Z5MCR160-350-R10 47033 ® 1.0 Bg & N
Z5MCR160-350-R15 47034 [ 0 15 =
16 0,050 35 16 92 5 <
Z5MCR160-350-R20 47035 ® : 2.0 5 P
neJ
Z5MCR160-350-R30 47037 [ 3.0 g
Z5MCR200-430-R10 47054 () 1.0 e
g3
Z5MCR200-430-R20 47056 () 20 4 350 2.0 43 20 104 5 33 R
: =0
Z5MCR200-430-R30 47058 () 3.0 A
Z5MCR250-530-R10 47078 [ 1.0 -
ST
Z5MCR250-530-R20 47079 [ 25 _0'350 2.0 53 25 121 5 2
Z5MCR250-530-R30 47081 [ 3.0

*The code is a management number that is listed on the product. When ordering, please refer to "Description" in the table.

Recommended Cutting Conditions & L86

@ : Std. ltem

L27



Multi-functional, High efficiency -

3ZFK

X EL

Plunge milling Slotting Plunge milling + Slotting Pocketing

Triple Performances

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

[ szrk |
4
VAR
Plunge milling @
X

* Small chips

Sub-groove on gash

@ Effect of sub-groove on gash

| Smooth chip evacuation
with small size chip

Plunge millin

Conventional End Mill
4

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

—b
\oN

Sub-groove on gash

(Internal evaluation)

Large chips

- Prevents chip clogging owing to deep flute and gash design

%

e

e

[ L

@ i

End Mills

Solid Tools Bottom surface of 3ZFK Conventional

for CFRP 3ZFK cutting edge

Routers

| 2.Longer tool life with MEGACOAT 3. Better surface finish owing to sharp cutting edge quality
- Excellent wear resistance and heat resistance - Smooth and sharp to the tip of the cutting edge

o - Controls burr formation. Better surface roughness

MEGACOAT is applied
35
MEGﬁCOAT
A S

w
S

©
o
O]
§ 25 O ’ | ‘ : : b
5 TiXIN = o 3 :
82 —? MEGACOAT Competitor Coating A
15 TiN Smooth and sharp to the tip of the cutting edge Rough coating surface and round
400 600 800 1,000 1,200 Longer tool life and improved surface finish blunt cutting edge
Oxidation temperature (C) (Internal evaluation)

L28



No. of Flutes : 3

. - =3
. 3ZFKS’ 3ZFKM Recommended Workpiece Materials % 1st Choice 3
o A
%*; %*; I’ 3
~30HRC | | 30~40HRC | | S'GHAL™ | | "Ritay™ ) | Castiron | |imimosime: z
5=
h g5 B
S>3
2
3 &

] < Jiand
I (5 [

s00L 40 3 NED
(¢

0777777%
. " Y g.1
L MEGACOAT is applied W s o 5 @ m
LF x
gD
3
=l
% —
SJEST % — — — — 8§ m» %)
SIS Q =
® Eap [~ s 28
- LF =5 E
52
eg
g
3 F
M 3ZFKS (short) O T [ I 3ZFKM (Viedium) o
o]
(Unit : mm) (Unit:mm) 3 G
=
Qutside Dia. il Di Lenghofcut | Neck Dia. | Urhetlegh | Shank Dia. | Overel ngt | No.of ltes Qutside Dia. il Di Lengh ofcut| Neck Dia. | Il leh | Shank Dia. | vellngh | NoofFues | S
Description Stock tollerar:?:'e Description Stock !olxleranlgé
DC APMX| DN | LU [DCON| LF |ZEFP DC APMX| DN | LU [DCON | LF |ZEFP
o
3ZFKS060-090-06 (%) | ® | 6.0 | 0, (90| - | - | 6 |50 3 3ZFKM030-060-06 ¥} | @ | 3.0 | 0. |6.0(32 |65 6 |50 3 = H
=h
3ZFKS070-105-08(8) | @ | 7.0 |, [105/7.2/11.3] 8 |60 | 3 3ZFKM030-080-06 (%) | @ | 3.0 | 0. [8.0|32(86| 6 |50 | 3
3ZFKS080-120-08 (%) | @ | 8.0 | 3% [120| - | - | 8 |60 3 3ZFKM040-080-06 (7%} | @ | 40 | 0. (80|42 /86| 6 |50 | 3 | 3
' . (o]
3ZFKS100-150-10 (K] | @ | 10.0 | %% |15.0| - | - | 10 |70 | 3 | |azFKm040-12006(2B) @ | 4.0 | . [120/ 42 [130| 6 |50 3 | & J
«
3zFKS120-180-12[7%) | @ | 12.0| 001 [180| - | - | 12 |75 | 3 | [3ZFKM050-100-06(®¥)| @ | 5.0 | .. [10.0/5.2 108 6 |50 | 3
3ZFKM050-130-06(8) | ® | 50 | 0. (13052 (140 6 |50 | 3 | 2 K
£
3ZFKM060-130-06 (X} | ® | 6.0 | %, (130 - | - | 6 |50 3| €
3ZFKM070-160-08 (78} | @ | 7.0 | 0, [16.0/72(17.3] 8 |60 | 3 | @
E
3ZFKM080-190-08 (%K) | @ | 8.0 | %> (190 - | - | 8 |60 | 3 | &
v 2
3ZFKM100-220-10 (%K) | @ | 10.0| 00° [220] - | - | 10 |70 [ 3 | ©
3zFKM120-260-12 (%) | @ | 12.0| 000 (260 - | - | 12 |75 | 3 | Z M
3ZFKM160-350-16 (%) | @ | 16.0 | 200 350 - | - | 16 90| 3 | &
£
. 3
M Case Studies e N
z9
® Slotting of Titanium Alloy _U,
o
Outside Dia. (210 «| B
Workpiece Material | Ti-BAI-4V Better surface finish and longer tool fife with 3ZFK 1 3 P
Spindle 37FK : n=1 ,700min" = - Compared to competitor's coated product, the 3ZFK &
Revolution | CompetitorB : n=1,300min" has a 1.4 times longer tool ffe. S
Feed Rate | Vf =460mm/min 220 - 3ZFK prevents burr formation e o sharp cuting %% R
2.
Depth of Cut | ap x ae=2 x 10mm (W) edge. e
=]
@ Cutting edge after 35 passes -
3ZFK - N
x
Competitor B 3
A
0 10 20 30 40 50 60 |
Number of slots Competitor B 3ZFK Competitor B 3ZFK
(Internal evaluation)

(Internal evaluation)

Recommended Cutting Conditions & L87
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For Steel and Difficult-to-cut materials, Varied interval fute design |

No. of Flutes : 5
. 5DEKM, 5DERM Recommended Workpiece Materials * 1st Choice

*n[n]mﬂ*nm]

~30HRC | | 30~40HRC | | St2{mie oy i) | Cast ron

BEGEB

(DEKM)  (DERM) DERM)

““i=!.“‘-nii...---------------m

m_l

APMX

D S B |
. 5DEKM (With corner land) m . 5DERM (Radius) m

CON

D

(Unit : mm) (Unit : mm)

Description Sook Outside Dia. m!lrg]igé Length of cut | Shank Dia.| Overal length | No. of Flutes Description - Outside Dia. to'\félgse Length of cut | Shank Dia. | Overal length ggrence ?l No. of Flutes

DC APMX | DCON LF ZEFP DC APMX |DCON| LF ZEFP

5DEKM040-120-06 | (] | 4 | 5929 ) 12 | 6 | 55 | 5 5DERM040-120-06-R025| @ | 4 | 0920| 12 | 6 | 55 |R0.25| 5
5DEKMO050-130-06 | [ | 5 | 3% | 13 | 6 | 57 | 5 5DERMO050-130-06-R025| @ | 5 | 09201 13 | 6 | 57 |R0.25| 5
5DEKMO060-130-06| (| | 6 | 3% | 13 | 6 | 57 | 5 5DERMO060-130-06-R040| @ | 6 | 9920| 13 | 6 | 57 |R04| 5
5DEKMO080-160-08| [ | 8 | 3% | 16 = 8 | 63 | 5 5DERM080-160-08-R050| @ | 8 | 5925 | 16 | 8 | 63 |R0O5| 5
5DEKM090-190-10| (1 | 9 | 3% | 19 | 10 | 72 | 5 5DERM090-190-10-R050| @ | 9 | 5925 | 19 | 10 | 72 |RO5| 5
5DEKM100-220-10| (] | 10 | 3%5 | 22 | 10 | 72 | 5 5DERM100-220-10-R050| @ | 10 | 5925 | 22 | 10 | 72 |RO5| 5
5DEKM120260-12| (] | 12 | 30% | 26 | 12 | 83 | 5 SDERM120-260-12-R075| @ | 12 | 5932 | 26 | 12 | 83 |R0.75| 5
5DEKM160-320-16 | (] | 16 | 5932 | 32 | 16 | 92 | 5 5DERM160-320-16-R075 | @ | 16 | 0932 | 32 | 16 | 92 |R0.75| 5
5DEKM200-380-20 | (] | 20 | 3% | 38 | 20 | 104 | 5 5DERN200-380-20-R075| @ | 20 | 5333 | 38 | 20 | 104 |R0.75| 5
5DEKM250-450-25 | (] | 25 | 5%%0 | 45 | 25 | 121 | 5 5DERM250-450-25-R075 | @ | 25 | 0940 | 45 | 25 | 121 |R0.75| 5

® 5 flutes design enables high feed rate machining. Varied intervals prevent vibration.
5DERM is suitable for 0.8DC slotting.

-

Solid Tools

End Mills

Solid Tools
for CFRP

Routers

Drills

Cutting
Condtions

Recommended Cutting Conditions & L88
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3 flutes, Multi-purpose

/

M 3UFSM

No.

of Flutes : 3

Recommended Workpiece Materials

% 1st Choice

[P
~30HRC

=

L30~40HRC

~55HRC

Stainless

o

steel

Titanium
Alloy

%
S I K|

CastIron

Aluminum &
Non Ferrous Material

A,

D m
3)

(o1 ~

o4 ~)

T
DCON

M 3UFSM souern | Sioting)|
(Unit : mm)
Outside Dia. Length of cut Shank Dia. Overall length No. of Flutes
Description Stock Mill Dia. tolerance
DC APMX DCON LF ZEFP

3UFSM010-030-04 ° 1 o008 3 4 50 3
3UFSM015-030-04 ° 15 oot 3 4 50 3
3UFSM020-030-04 ° 2 200, 3 4 50 3
3UFSM025-040-04 ° 25 oo 4 4 50 3
3UFSM030-080-06 ° 3 oot 8 6 50 3
3UFSM040-120-06 ° 4 5020 12 6 50 3
3UFSM050-140-06 ° 5 9029 14 6 50 3
3UFSMO060-160-06 ° 6 o 16 6 50 3
3UFSM080-200-08 ° 8 202 20 8 63 3
3UFSM100-220-10 ° 10 202 22 10 76 3
3UFSM120-250-12 ° 12 Q0% 25 12 76 3
3UFSM160-320-16 ° 16 Sose 32 16 89 3
3UFSM200-380-20 ° 20 9.049 38 20 104 3

® Products emphasizing high efficiency machining, three flutes type for general semi finishing. It is available for slotting and shouldering

of wide range of workpiece materials.

@ : Std. ltem
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-

Solid Tools

End Mills

Solid Tools
for CFRP

Routers

Drills

Cutting
Condtions

L32

High efficiency, High feed rate finishing, Shouldering Ve

6PFK/8PFK

High efficiency machining and superior surface finish with new special flute design

@ Varied interval flute design / Variable lead

~

azfBzy

Varied interval flute design

Cutting force varies due

to varied interval flute,
which prevents periodical
vibration during machining

Superior chattering resistance performance with Kyocera's unique varied interval flute design / variable lead

Variable Lead

0,20,%0;

Every flute has its optimum
helix angle (lead angle 6),
which enables excellent and
anti vibration effect and good
surface finish

Surface finish comparison (side surface) End Wil Dia. 512

Workpiece Material

SCM440

SUS304

Ti-6Al-4V

Cutting Conditions

n=3,300min"'(Vc=124m/min)
V{=2,000mm/min (fz=0.1mm/t)
apxae=30x1.5mm

Results

High feed rate and high efficiency sh

TN

Competitory:

AN

n=2,500min""(Vc=94m/min)

Vf=1,130mm/min (fz=0.08mm/t)

apxae=30x0.6mm

n=2,500min"" (Vc=94m/min)
Vf=1,130mm/min (fz=0.08mml/t)
apxae=30x0.6mm

Varied interval flute design and variable lead to minimize chattering

Good surface finish

@ Special Flute Design

Ve

New Special Flute Design Enables Stable Chip Evacuation

U U

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




No. of Flutes : 6,8

. GPFK’ 8PFK Recommended Workpiece Materials % 1st Choice é
* % * o A
_ ~30HRC | | 30~40HRC | | ~SSHRC | | Stafiess | | Tiamum | | Castiron | | muminimt El
==
- g
S JEA 2 5
zC
g
" m | © OESE 7 “
E MEGACOAT NANO is applied APMX m
LF =
gD
2
ol ! NN _3
% ; 8 = =2
Q
APMX g2 E
I =3
@g
M 6PFK, 8PFK (Medium) M 6PFK, 8PFK (Long) .
(Unit : mm) (Unit : mm) é F
(Outside Dia, Mil Dia Lengthofcut| Shank Dia.  |Overalllength|No. of Flutes Outside Dia. Vil Dia Lengthof cut|  Shank Dia. | Overall length|No. of Flutes
Description Stock ol ) Description Stock ol )
pc | P€@€ | APMX | DCON LF | zEFP pC | €@ | APMX | DCON LF | zEFP g’
Q
6PFK060-150(X) | ® (60| 0 | 15 6 60 | 6 6PFK060-250 (K] | ® |60 | .0 | 25 6 70| 6 | 3 G
6PFK080-200 () | ® 8.0 | o0 | 20 8 70 | 6 6PFK080-350 ()| ® (8.0 | o0 | 35 8 % | 6
6PFK100-250 (%) | @ |10.0| 0%° | 25 10 80 | 6 6PFK100-450 (]| @ [10.0| 0% | 45 10 100 | 6 € H
o
6PFK120-300 (%) | @ |12.0 0%° | 30 12 100 | 6 6PFK120-550 (%] | @ |12.0 %0 | 55 12 120 | 6 =
6PFK160-400 (%) | @ |16.0| 0%° | 40 16 10 | 6 6PFK160-650 (K] | @ [16.0| 0%° | 65 16 135 | 6 E
(o]
6PFK200-450 (™) | @ |20.0| 0%° | 45 20 125 | 6 6PFK200-750 () | @ |20.0 0%° | 75 20 155 | 6 g J
. - 3
< - «Q
8PFK250-500 (®8) | @ |25.0| 0%° | 50 25 140 | 8 6PFK200-1000(X) | @ |20.0 0%° | 100 20 180 | 6
8PFK250-1000(®8 | @ |25.0| 0%° | 100 25 180 | 8 g K
Recommended Cutting Conditions @& L90 @
B Case Studies 2
o
3
Machine table FC250 @
Cutting Time (1,125mm x 24 slots) w
6PFK200-450
Finishing (1 pass) 6PFK 200-450 .10 min % M
n =2,500 min" Cutting Time 3a
(Ve = 157 m/min)
ap xae =35x1.2mm Competitor Coated Carbide B m 4
Vf = 3,500 mm/min Sg
(fz = 0.23 mm/t) e °N
. ) . . =
Competitor Coated Carbide B (2 passes) Competitor B machined the workpiece with 2 passes due to =3
Semi finishing n = 2,500 min' (Vc = 157 m/min) chattering. 6PFK machined the workpiece with 1 pass without =
ap x ae =35 x 1.0 mm ; o ; ; ; (9]
Vf = 1,500 mm/min (fz = 0.1 mmt) cha.tterlng. .P.roductlwty has greatly improved by increasing E
Finishing n =2,000 min"' (Vc = 125 m/min) cutting conditions. % P
ap xae =35x0.2mm o}
Vf = 1,000 mm/min (fz = 0.1 mm/t) (Evaluation by the user) @
32 R
o =2
58
=
e T
@ : Std. Item
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High efficiency High feed rate, Finishing (Trochoid Machining)/

M 51M, 51ML, 51MCR, 51MLC &P

AITiN coating with high hardness and excellent heat resistance

Hardness : 36.3GPa
Oxidation temperature : 1,100°C

6 flutes

Varied interval flute design

o

. 51M (Square)

No. of Flutes : 6

Recommended Workpiece Materials % 1st Choice

~30HRC 30~40HRC ~55HRC

steel ’ Alloy ]

Alloy

=

Cast Iron

(51M)
(51ML)

el RN ]

LF ‘

(51MCR)
(51MLC)

(51MCR)
(51MLC)

DCON

@l.ﬂﬂ@

APMX

Shouldering

L34

(Unit : mm)
Outside Dia. Mill Dia. Length of cut Shank Dia. Overall length | No. of Flutes
Description *Code Stock
L DC tolerance APMX DCON LF ZEFP
0
51M060-190 (7%l 45100 [ ) 6 -0.050 19 6 63 6
., 51M080-200 %) 45101 ° 8 0950 20 8 63 6
E 51M100-220 %) 45102 ° 10 0950 22 10 75 6
= 51M120-260 %) 45103 ° 12 0950 26 12 83 6
0
2 51M160-320 (5 45104 [ 16 -0.050 32 16 92 6
0
51M200-380 (5 45105 [ ) 20 -0.050 38 20 104 6
End Mills *The code is a management number that is listed on the product. When ordering, please refer to "Description” in the table.
Solid Tools
for CFRP
—— M 51ML (square/ Long)
Routers (Unit : mm)
Drills - Outside Dia. Mill Dia. |Length of cut| Neck Dia. |UnderNeckLength| Shank Dia. |Overall length| No. of Flutes
Description *Code Stock
Cuting DC tolerance APMX DN LU DCON LF ZEFP
Condtions 0
. 51ML060-080 8 45106 ® 6 -0.050 8 5.7 32 6 75 6
0
51ML080-100R 45107 ® 8 -0.050 10 7.6 32 8 75 6
0
51ML100-120(28 45108 o 10 -0.050 12 9.5 40 10 100 6
0
51ML120-1508 45109 [ ) 12 -0.050 15 1.3 48 12 100 6
0
51ML160-2008) 45110 [ ) 16 -0.050 20 15.2 65 16 115 6
0
51ML200-2408 45111 { 20 -0.050 24 19.0 80 20 150 6

*The code is a management number that is listed on the product. When ordering, please refer to "Description" in the table.

Recommended Cutting Conditions & L91
@ : Std. Item



B 51 MCR (Radius)

=3
w
@
(Unit:mm) o A
o
o
@D
w

Outside Dia. Mill Dia. Corner-R Length of cut Shank Dia. Overall length | No. of Flutes
Description *Code Stock -
DC tolerance RE APMX DCON LF ZEFP g .
51MCRO060-190-RO5[R| 45112 ° 6 05 19 6 63 6 §§ B
51MCR080-200-RO5[FB| 45113 ° . 0950 05 . . . ] %O
51MCR080-200-R10[fH)| 45114 o 1.0 2
51MCR100-220-R10[B)| 45115 ° 10 g C
51MCR100-220-R15(8)| 45116 () 10 _0_850 1.5 22 10 75 6 &
51MCR100-220-R20[F8| 45117 () 2.0 o
51MCR120-260-R10[B)| 45118 ° 10 = D
51MCR120-260-R158| 45119 () 12 _0'850 15 26 12 83 6 _m
51MCR120-260-R20[ZB| 45120 ° 2.0 3
51MCR160-320-R10[B)| 45121 ° 10 §§ E
51MCR160-320-R15(@8 45122 ° 16 0950 15 32 16 92 6 “e
51MCR160-320-R20(™8)| 45123 ) 2.0 (U%U F
51MCR200-380-R10[FE)| 45124 ) 1.0 a
51MCR200-380-R15(8)| 45125 () 20 _0.850 1.5 38 20 104 6 o
51MCR200-380-R20(*8)| 45126 ) 2.0 S G
*The code is a management number that is listed on the product. When ordering, please refer to "Description" in the table. g
. 51MLC (Radius / Long) g H
(Unit: mm) =
o Outside Dia. | il Dia. Corner-R | Lengthofcut | Neck Dia. |UnderNeck Length| Shank Dia. | Overalllength | No.of Flutes -
Description *Code Stock =2
DC tolerance RE APMX DN LU DCON LF ZEFP g J
51MLC060-080-RO5() | 45127 ° 6 _0_850 05 8 5.7 32 6 75 6 3
51MLC080-100-RO5(H) | 45128 () 0 0.5 -
51MLC080-100-R10[ | 45129 ° & | 000 [T, O A 8 e 6 = K
3
51MLC100-120-R10{ | 45130 ® 1.0
51MLC100-120-R15) | 45131 [ 10 _0.850 1.5 12 9.5 40 10 100 6 §
51MLC100-120-R20) | 45132 () 2.0 §'
51MLC120-150-R10) | 45133 o 1.0 @
51MLC120-150-R15@0 | 45134 ° 12 0950 15 15 1.3 48 12 100 6 -
51MLC120-150-R20[D | 45135 ° 2.0 s M
51MLC160-200-R10) | 45136 () 1.0 _
51MLC160-200-R15[) | 45137 ° 16 0950 15 20 15.2 65 16 115 6 §g .
51MLC160-200-R200 | 45138 ° 2.0 )
51MLC200-240-R10(0 | 45139 ° 10 p
51MLC200-240-R15 | 45140 () 20 _0_850 1.5 24 19.0 80 20 150 6 § P
51MLC200-240-R20 | 45141 () 2.0 %‘?

*The code is a management number that is listed on the product. When ordering, please refer to "Description" in the table.

uolnew.ou|
[eoluyos)
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® Specialized high speed trochoid machining

© 6 flutes, Superior chattering resistance performance with varied interval
flute design

® 41° helix angle achieved side face machining

® Strong cutting edge by eccentric grind

® AITiN coating with high hardness and excellent heat resistance

® Lineup of Square / Radius / Long type

xepu|
-

o Recommended Cutting Conditions & L91
: Std. ltem
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Solid Tools

End Mills

Solid Tools
for CFRP

Routers

Drills

Cutting
Condtions

L36

Superalloy High Efficiency, Stable Machining Vs

M 4JER

MEGACOAT HARD is applied

No. of Flutes : 4

Recommended Workpiece Materials % 1st Choice
< g
~30HRC 30~40HRC ste‘el Alloy ! ;\Iloy’ '
& [
N
SN e — (o
REL__ APMX ‘
LF
ol . ___ ,,,%l
@ e | o

LF

(X-Treme Shank)

M 4JER (short) 8 B2 M 4JER (Medium) [stoucerng | Siotting |

(Unit : mm) (Unit : mm)

o Qutside Dia. Mil Dia Corner-R |Length of cut| Shank Dia.| Overall length{ No. of Ftes - Outside Dia. MilDia Corner-R (Length of cut|Shank Dia. (OveralllengtNo. of Fltes

Deseripton Stock DC | "% | RE |APMX|DCON| LF |ZEFP Deseripton Stock DC | "% | RE |APMX|DCON| LF |ZEFP
4JER060-090-RO3[TR] | © 0.3 4JER060-150-RO3[R) | @ 0.3

4JER060-090-RO5(1%X) | ® |60 | 0 /05| 9 | 6 |60 | 4 4JER060-150-R05(f%X) | ® |60 | % /05| 15| 6 |60 | 4
4JER060-090-R10[FK] | © 1.0 4JER060-150-R10[%K) | © 1.0
4JER080-120-RO3[X] | @ 0.3 4JER080-200-RO3[TR] @ © 0.3
4JER080-120-RO5[FX] | @ ] 0.5 4JER080-200-RO5[TR] @ @ . 0.5

4JER080-120-R10(ZX] | ®© 80 | s 1.0 218704 4JER080-200-R10(Z%] | ® 80 | s 1.0 20187004
4JER080-120-R15(7%] | © 1.5 4JER080-200-R15(T%] | ® 15
4JER100-150-R03[%] | @ 0.3 4JER100-250-RO3[TX] | © 0.3
4JER100-150-R05[%] | @ 0.5 4JER100-250-RO5(TX] | © 0.5

wemiootsonom o BN ® 10 0| | fucmconsmem e |7 g B 0| % 1
4JER100-150-R20(’%] | © 2.0 4JER100-250-R20(F%] | @ 2.0
4JER100-150-R30(7K) | @ 3.0 4JER100-250-R30[7K) | © 3.0
4JER120-180-RO5[K] | @ 0.5 4JER120-260-RO5[7X) | @ 0.5
4JER120-180-R10(7X]) | @ 1.0 4JER120-260-R10(7X) | @ 1.0

4JER120-180-R15(7%) | @ [12.0| 00| 15 | 18 | 12 | 100| 4 | |4JER120-260-R15(%) | @ |12.0| oo | 15| 26 | 12 [100| 4
4JER120-180-R20(7K) | © 2.0 4JER120-260-R20(7K] | @ 2.0
4JER120-180-R30[TR) | © 3.0 4JER120-260-R30(T}) | @ 3.0
4JER160-240-R10(T}) | © 1.0 4JER160-350-R10(7R) | @ 1.0

4JER160-240-R20(7K) | @ [16.0| J00| 2.0 | 24 | 16 | 110 | 4 | |4JER160-350-R20(%K) | @ |16.0| 50| 20| 35 | 16 [110| 4
4JER160-240-R30[7X) | @ 3.0 4JER160-350-R30[FR) @ © 3.0
4JER200-300-R10[7%] | © 1.0 4JER200-450-R10[%%) | © 1.0

4JER200-300-R20(7%) | @ [20.0| 30| 2.0 | 30 | 20 | 125| 4 | |4JER200-450-R20(%K) | @ [20.0| 50| 20| 45 | 20 [125| 4
4JER200-300-R30[7X] | @ 3.0 4JER200-450-R30[R] @ @ 3.0
4JER120-260-R10-XT[TH) | @ 1.0

4JER120-260-R20-XT[TE)| @ 120|300 | 20| 26 | 12 | 94 | 4
4JER120-260-R30-XT(ER) | @ 3.0
4JER160-350-R10-XT[H) | @ 1.0

4JER160-350-R20XT[PE)| @ |16.0| 00| 2.0 | 35 | 16 | 116 | 4
4JER160-350-R30-XT[TH) | @ 3.0
4JER200-450-R10-XT[XH) | @ 1.0

“4JER...XT Shank (X-Treme Shank) is 4JER200-450-R20XT(TE) | ® |20.0| 000|120 | 45 | 20 | 130 | 4
for NIKKEN X-Treme chuck 4JER200-450-R30-XT(FHR) | @ 3.0

Applicable chuck for 4JER..XT & M74

Recommended Cutting Conditions @ L92

@ : Std. ltem



Z Series

Superalloy Variable Lead -

No. of Flutes : 4

BZHIMCR &P

Recommended Workpiece Materials % 1st Choice

EEm ﬂ]*n}

~30HRC | | 30~40HRC H

sepelr) uasu|
>

Titani y—
steel Alloy (__Alloy

SN m—
BEGEP

& ET

S}asu| 8jqexepy|
Buiung
os)

s00L 40 3 NED
(¢

‘ LF

[eutaixg
O

B ZH1MCR (Radius) [ sioting |

Buiuiyoepy
sled |[ews
m

(Unit : mm)
- Outside Dia. Mill Dia. Corner-R Length of cut Shank Dia. Overall length | No. of Flutes D
Description *Code Stock tolerancé =, F
DC RE APMX DCON LF ZEFP a
ZH1MCRO060-130-R05 46450 [ ] 0.5
o]
ZH1MCRO060-130-R10 46451 ([ ] 6 -o.gao 1.0 13 6 57 4 g G
=
ZH1MCRO060-130-R15 46452 [ ] 15 3
ZH1MCRO080-190-R05 46453 ([ ] 0.5
o
ZH1MCRO080-190-R10 46454 [ ] 8 _0_340 1.0 19 8 63 4 g- H
=%
ZH1MCRO080-190-R15 46455 ([ ] 1.5
ZH1MCR100-220-R05 46456 ([ ] 0.5 3
(o]
ZH1MCR100-220-R10 46457 | @ . 10 g J
10 -0.040 22 10 72 4 (]
ZH1MCR100-220-R15 46458 ([ ] ’ 1.5
ZH1MCR100-220-R20 46459 ° 2.0 g K
5
ZH1MCR120-260-R05 46460 [ ] 0.5 @
ZH1MCR120-260-R10 46461 ([ ] 1.0 D
0 g
ZH1MCR120-260-R15 46462 [ ] 12 -0.050 15 26 12 83 4 g|
ZH1MCR120-260-R20 46463 ([ ] 2.0 2]
ZH1MCR120-260-R30 46464 [ ] 3.0 =
=M
ZH1MCR160-320-R15 46465 [ ] 1.5 3
ZH1MCR160-320-R20 46466 [ ] 16 0 gso 2.0 32 16 92 4 4
A =
ZH1MCR160-320-R30 46467 ([ ] 3.0 e o} N
3
ZH1MCR200-380-R30 46468 [ ] 20 _0850 3.0 38 20 104 4 £<

*The code is a management number that is listed on the product. When ordering, please refer to "Description" in the table.

sped aledg ”!
o

® Varied interval flute design, variable lead

@ AITiN coating for excellent heat resistance
Hardness : 36.3GPa
Oxidation temperature : 1,100C

uolnew.ou|
[eoluyos)
=)

® Change specification of Z1M for superalloy machining
Core Diameter : 20% UP
Helix Angle : 38°/41°(Z1M : 35°/38°)

xepu|
-

Recommended Cutting Conditions & L92
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End Mills

Solid Tools
for CFRP

Routers

Drills

Cutting
Condtions

L38

Roughing Special serrated edge, difficult-to-cut materials Ve

4/5/6RFH

High Efficiency and Stable Machining with Multi-edge Design and Coolant Hole
Deep Slotting for Stainless Steel and Titanium Alloy

High Efficiency Machining with Multi-edge Design
Multi-edge Design with Coolant Hole. Good Chip Evacuation with Original Gash Shape

@ Multi-edge Design (216 - 6 flutes) @ Original Gash Shape

7

Radius gash creates

better chip flow and evacuation
Deep Slotting (ap = 2 x DC) for Stainless Steel and Titanium Alloy

Good Chip
Evacuation
@ Slotting Performance Comparison (internal Evaluation)

After Machining 1 Pass 5RFH (Internal and External Coolant) Competitor A (External Coolant)
-
QL
= ,

x Defects (Chip Clogging)

Cutting Conditions : n = 2,550 min™', Vf = 336 mm/min, ap = 20 mm
End Mill Dia. 10, Wet, Slotting Workpiece Material : SUS304

No Defects when
Deep Slotting

&

Defect Resistant

Reduces Cutting Pressure and Defect with Special Curved Radius Serrated Edge. Enables Stable Machining Cutting Conditions : n = 2,900 min", Vf = 712 mm/min,
ap x ae = 5 x 3 mm End Mill Dia. 10, Wet, Shouldering

Workpiece Material : Ti-6Al-4V
@ Special Curved Radius Serrated Edge @ Blade Edge after Machining 12m (nternal Evaluation)

~/M\,

R, 8

Serrated Curved Edge with Different Radii (Compound Radius
Shape)

Distributes cutting pressure and increase defect resistance “ Competitor B

Good x Defects

Achieves Long Tool Life and Stable Machining

The MEGACOAT HARD coating technology delivers the highest hardness and heat resistance in Kyocera’s PVD coating



M4/5/6RFH &

vjojo

with Coolant hole

MEGACOAT HARD is applied

No. of Flutes : 4,5, 6

Recommended Workpiece Materials

% 1st Choice

¥*;
(P

~30HRC

b <
LS |

Heat-resi

* %
30~40HRC

steel

Alloy

: AIon‘ "I | castiron

e

S
X
N
W“

M 4 / 5/ 6RFH medium) [ siotting |
(Unit : mm)
. Outside Dia. Mill Dia. * Corner-R Length of cut Shank Dia. Overall length No. of Flutes
peseripton Stock DC tolerance RE APMX DCON LF ZEFP
4RFH060-150 %) ° 6.0 ooso 0.3 15 6 60 4
4RFH080-200 %) ° 8.0 0050 0.3 20 8 70 4
5RFH100-250R ° 10.0 0oso 05 25 10 80 5
5RFH120-2600R ° 12.0 0050 05 26 12 100 5
6RFH160-350(8H ([ ] 16.0 -0.360 0.5 35 16 110 6
6RFH200-450 78 ° 20.0 oo 05 45 20 125 6
* Corner-R dimension is reference only
B 4 / 5/ 6RFH (Long)
(Unit : mm)
- Outside Dia. Mill Dia. * Corner-R Length of cut Shank Dia. Overall length No. of Flutes
peseripton Stock DC tolerance RE APMX DCON LF ZEFP
4RFH060-300 (%) [ ] 6.0 _0_350 0.3 30 6 80 4
4RFH080-400 (%) ° 8.0 ooso 0.3 40 8 100 4
5RFH100-500 R [ ] 10.0 _0_850 0.5 50 10 110 5
5RFH120-600 (R ([ ] 12.0 _0_350 0.5 60 12 130 5
6RFH160-800 [H [ ] 16.0 _0_860 0.5 80 16 160 6
6RFH200-1000(Z8 L 20.0 _0_350 0.5 100 20 180 6

* Corner-R dimension is reference only

@ : Std. ltem
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Solid Tools

End Mills

Solid Tools
for CFRP

Routers

Drills

Cutting
Condtions

L40

Roughing Serrated edge

/

M 3RDS, 4RDS, 5RDS

Qoo

M 3RDSM, 4RDSM, 5RDSM

No. of Flutes : 3,4,5

Recommended Workpiece Materials

<
(P

~30HRC

30~40HRC

=

Stainless
steel

%
MK

Cast Iron

% 1st Choice

N
SE

EZ1 M 3RDSL, 4RDSL, 5RDSL

Shouldering

(Medium) (Long)
(Unit : mm) (Unit : mm)
Description - Outside Dia. | il i, | Lengholcut | Shank Dia. | Overallengh | SpeolComes. | No.ofFles Description S Ouiside Die. | il Di, | Lenghofcul | Shank Dia. | verallengh | SpecComes | No.ofFtes
pC | Y% | ApMx DCON| LF | cHW | zEFP DC | €@ [apyx|DCON| LF | cHw | zEFP
3RDSM040-110-06 | ® | 4 | 090 | 11 | 6 | 55 |03 | 3 3RDSL060-240-06 | ® | 6 | 3% | 24 | 6 | 76 | 03| 3
3RDSM050-130-06 | @ | 5 | 0% | 13 | 6 | 57 | 03| 3 3RDSL080-280-08 | ® | 8 | 0% |28 | 8 | 76 | 03| 3
3RDSM060-130-06 | ® | 6 | 090 | 13 | 6 | 57 |03 | 3 4RDSL100-340-10 | @ | 10 | %0 | 34 | 10 | 89 | 05 | 4
3RDSMO080-160-08 | ® | 8 | %0 | 16 | 8 | 63 |03 | 3 4RDSL120-450-12 | @ | 12 | 290 | 45 | 12 | 100 | 05 | 4
4RDSM100-220-10 | @ | 10 | 090 | 22 | 10 | 72 | 05 | 4 4RDSL160-560-16 | ® | 16 | 090 | 56 | 16 | 125 | 05 | 4
4RDSM120-260-12 | @ | 12 | 0950 | 26 | 12 | 83 | 05 | 4 4RDSL200-600-20 | ® | 20 | 295 | 60 | 20 | 125 | 05 | 4
4RDSM160-320-16 | ® | 16 | 090 | 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 | 000 | 45 | 25 [ 121 | 05 | 5

® Three, four and five flutes types are available for roughing. Their edge design with sine-curve pattern reduces cutting force.

Recommended Cutting Conditions & L94~L95
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Roughing Notched edge -

No. of Flutes : 4,6

M 4RFSM, 6RFSM

Recommended Workpiece Materials % 1st Choice

nhm]{m}m 'S |s|K.

~30HRC || 30~40HRC LssHRc ~68HRC || St2ials Riioy ™ "oy ) Cast Iron

| Ay e —
oo

M 4RFSM EZ M 6RFSM [E=]
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(Unit : mm) (Unit : mm)
Description - Outside Dia t(,;,||2|r fniié Length of cut| Shank Dia. | Overall length  Spec of Comers No. of Flutes Description i QOutside Dia. u,:,:gL Enig'e Length of cut| Shank Dia. | Overal length | Spec of Comers| No. of Flutes E’? F
DC APMX|DCON| LF | CHW |ZEFP DC APMX|DCON| LF | CHW | ZEFP (g
4RFSMO060-130-06 | ® | 6 | 0950 | 13 | 6 | 57 |03 | 4 6RFSM160-320-16 | @ | 16 | 090 | 32 | 16 | 92 | 0.6 | 6
4RFSM080-160-08 | @ | 8 | 090 | 16 | 8 | 63 | 0.4 | 4 6RFSM200-38020 | @ | 20 | 09 | 38 | 20 | 104 | 10| 6 | % G
: . g
4RFSM100-220-10 | @ | 10 | 090 | 22 | 10 | 72 | 05 | 4 6RFSM250-450-25 | ® | 25 | 09 | 45 | 25 [121 | 11| 6 | §
4RFSM120-260-12 | @ | 12 | 090 | 26 | 12 | 83 | 06 | 4
o
4RFSM160-320-16 | @ | 16 | 090 | 32 | 16 | 92 | 06 | 4 S H
. ]
4RFSM200-380-20 | @ | 20 | 09 | 38 | 20 | 104 | 1.0 | 4 Recommended Cutting Conditions ® L95
5
® RFS has notched surface edge of 45° helix angle. It is applicable for hard materials and titanium alloys due to strong cutting edge. g J
%—.
«Q
L L] D
Roughing Notched edge, Radius - 2 K
@

No. of Flutes : 3,4

(72}
. 3RFRS’ 4RFRS Recommended Workpiece Materials % 1st Choice %
_|
s s 8
(PIPIH]H|M ﬂ HIq -
~30HRC || 30~40HRC LssHRc {-ssHRC teel A,,DY “hloy | Cast ron z
S M

%;h!_—l

RUEBER

W Buiuing
10} sj00|
=
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o

Qo

B 3RFRS (Radius) EZ% M 4RFRS (Radius) E

uolnew.ou|
[eoluyos)
=)

(Unit : mm) (Unit : mm)
Description - OusieD. | il Dia,  [Lengt of cut| Shank Dia. Overallengh * Corner-R il Legh No.of Fues Description o OuisdeDa. | ppitl D, |Lenah of cut Shank Dia. (Overallengh)* Corner-R U Nex g No.of Futes g T
pc | erance Fapyx Iocon| LF | RE | LU | zEFP pc | €@ Faoyx Iocon| LF | RE | LU |zeFp| 2
SRFRSO40-040-06-R075 | (1| 4 | 090 | 4 | 6 | 75 |0.75|275] 3 4RFRS060-060-10-R075 | (1| 6 | 09 | 6 | 10 | 100 |0.75525| 4
3RFRSO50-050-06-R075 | (1| 5 | %50 | 5 | 6 | 75 |0.75| 17 | 3 4RFRS080-080-10-R075 | (1| 8 | 0% | 8 | 10 | 100 |0.7531.5| 4
* Comer-R dimension is reference only 4RFRS100-100-12-R075 | (]| 10 | 59 | 10 | 12 | 125 |0.75|335| 4
4RFRS120-120-06R100 | [1] 12 | 3% | 12 | 16 [125| 1.0 |585| 4

* Corner-R dimension is reference only
® Owing to the strong cutting edge with large flat surface, they are suitable for hard materials and titanium alloys.
Provide good surface roughness of 2.5 ~ 4.9 umRa. Recommended Cutting Conditions ® L94

@ : Std. ltem
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High efficiency Ball-nose End Mill with 2 flutes a

2SEB

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

Arc-like cutting edge distributes

the cutting force and controls
wear progress

2SEB

Conventional

(Internal evaluation)

Hardness (GPa)

40

35

30

25

20

MEGACOAT NANO
e

MEGACOAT

TiAIN

TIN

400

600

800

1,000

Oxidation temperature (°C)

1,200

1,400

Excellent surface finish quality when using
entire cutting edge in machining of the
mold's draft angle or profiling

10
A T R
0 e

Stable chip evacuation
at large depth of cut machining

Smooth and sharp cutting edge with superior
wear resistance and adhesion resistance

Cutting edge

2SEB Competitor A

(Internal evaluation)




No. of Flutes : 2

. 2SEB Recommended Workpiece Materials % 1st Choice

~30HRC | | 30~40HRC Lssunc} \~68HRC:| Stainless |’Cast|ron

) ' —— o | =0y,
Sl ey fen | L2
R8.0

sepelr) uasu|
>

S}asu| 8jqexepy|
Buiung
os)

s00L 40 3 NED
(¢

& & g D
) ) ® 3 — - ———'3 X g
E MEGACOAT NANO is applied R | | @ 2
LF
w
% _ T
© ¢ ———— —Jf m |3 E
APMX 59
LF Qg
g
E F
Il 2SEB (Ball-nose End Mill with 2 Flutes) o
. o
(Unit : mm) ] G
Radius of Ball-nose Radius of Ball- | Outside Dia. [Length of cut| Neck Dia. [UnderNeckLength| Shank Dia. | Overalllength | No.of Flutes a
Description Stock
RE nose Tolerance DC APMX DN LU DCON LF ZEFP
(@)
2SEB020-050-R10 (K] ° 1.0 +0.005 2.0 5 2.10 6.6 6 50 2 5 H
=%
2SEB030-080-R15 (K] () 15 +0.005 3.0 8 3.15 9.8 6 70 2 =
g J
2SEB040-080-R20 (K] () 2.0 +0.005 4.0 8 42 10.0 6 70 2 2
«
2SEB050-100-R25 [R) o 25 +0.005 5.0 10 5.2 12.4 6 80 2 °
= K
2SEB060-120-R30 (B ) 3.0 +0.005 6.0 12 - - 6 90 2 @
(2]
2SEB080-140-R40 [FB () 4.0 +0.005 8.0 14 S = 8 100 2 s
g
2SEB100-180-R50 [0 ® 5.0 +0.005 10.0 18 - - 10 100 2 &
2SEB120-220-R60 [F8 () 6.0 +0.005 12.0 22 - - 12 110 2 g M
5
2SEB160-300-R80 (8 ® 8.0 +0.010 16.0 30 - - 16 140 2

W Buiuing
10} sj00|
=

Il Solid End Mill Identification System
2 S E B 020 - 050 - R10

Mmee @ 6 ©) (7)
[

l
’ ‘ ] | | l

(1) No.of Futes (2) Applications (3) HelixAngle | (4) Series | (5) Outside Dia. | (6) Length of cut | (7) Radius of Ball-nose

sped aledg ”!
o

uolnew.ou|
[eoluyos)
=)

o 020 050 R10 -
2 S :High efficiency | E :30-39° B'Eag :/T'ie ! ! | 2 T
nad i 2.0mm 5.0mm R1.0mm >

Recommended Cutting Conditions & L96

@ : Std. ltem
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2-3 flutes Ball-nose End Mill

/

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

No. of Flutes : 2,3

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

Recommended Workpiece Materials

%*; < %k
(P P (K |
~30HRC 30~40HRC Castlron

% 1st Choice

Recommended Workpiece Materials

* 1st Choice

%
(P

~30HRC

<
(P

30~40HRC

Stainless
steel

Aluminum &
Non Ferrous Material

Ti:‘a'?oi';m Castlron

Se————

DCON

% l.to.o;lm
EEEH

e 11

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

Copying

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

Copying

* Actual ball-nose radius will be half of actual measurement of outside diameter.

(Unit : mm) (Unit : mm)
Description - " RedusofBelknose| Qutside Dia. |Length of cut| Neck Dia. |UnderNeck Lengh| Shank Dia. | Overalllength Description Shock " Radius of Ballnose| Outside Dia. | Lengthofcut | Shank Dia. | Overall length
RE DC |APMX | DN LU |DCON| LF RE DC APMX DCON LF
2UEBS010-030-04 | [ ] | R0.5 1 3 - - 4 50 3UEBS030-070-06 | @ R1.5 3 7 6 57
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
2UEBS040-120-06 | [ 1| R2 4 12 = = 6 76 3UEBS060-100-06 | @® R3 6 10 6 57
2UEBS050-140-06 | [ ] | R2.5 5 14 - - 6 76 3UEBS080-160-08 | @ R4 8 16 8 63
2UEBS060-160-06 | [ | | R3 6 16 515 40 6 100 3UEBS100-190-10 | @ R5 10 19 10 72
2UEBS080-200-08 | [ || R4 8 20 7.5 40 8 100 3UEBS120-220-12 | @ R6 12 22 12 83
2UEBS100-220-10 | L1| RS | 10 | 22 | 95 | 35 | 10 | 100 ® Ball-nose end mill with three flutes for machining of difficult-to-cut materials.
2UEBS120-250-12 | [ ]| R6 12 25 | 115 | 50 12 125
2UEBS160-320-16 | [ || R8 16 32 | 1565 | 60 16 150
2UEBS200-380-20 | [ | | R10 | 20 38 | 19.5 | 60 20 150

Recommended Cutting Conditions & L96

@ : Std. Item
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Z Series

4 Flutes Ball-nose End Mill, High efficiency and High vibration resistance -

No. of Flutes : 4

MZz1MB @ Recommended Workpiece Materials * istChoice | @
A 2 A
Q.
‘PP Im ﬂ S K. :
~30HRC | | 30~40HRC | | Stainle Taray™ | |"Ritas™| | castiron

S}asu| 8jqexepy|
Buiung
os)

T Bl
» &y

4 RN i
43 T -

LAPMX | o
=~ 1

s00L 40 3 NED
(¢

[euseixg
O

B Z1MB (Ball-nose End Mill with 4 Flutes)  sioting |

(Unit : mm) 5 %
L Radius of Ball-nose Radius of Ball- | Outside Dia. | Lengthofcut | Shank Dia. | Overalllength | No. of Flutes 3 £ E
Description *Code | Stock EnY
RE nose Tolerance DC APMX DCON LF ZEFP 3 Z
Z1MB030-080 46354 [ J 15 +0.013 3.0 8 6 57 4
Z1MB040-110 46355 [ J 2 +0.013 4.0 1 6 57 4 D
Z1MB050-130 46356 | @ 25 +0.013 5.0 13 6 57 4 E F
Z1MB060-130 46343 [ J 3 +0.013 6.0 13 6 57 4
Z1MB080-190 46344 [ J 4 +0.013 8.0 19 8 63 4 o)
Z1MB100-220 46345 | @ 5 +0.013 10.0 22 10 72 4 S G
Z1MB120-260 46346 [ J 6 +0.013 12.0 26 12 83 4 3
Z1MB140-260 46347 [ J 7 +0.013 14.0 26 14 83 4
Z1MB160-320 46348 [ J 8 +0.013 16.0 32 16 92 4 o
Z1MB180-320 46349 [ J 9 +0.013 18.0 32 18 92 4 g’ H
Z1MB200-380 46350 | @ 10 +0.013 20.0 38 20 104 4 =
Z1MB250-380 46351 [ J 12.5 +0.013 25.0 38 25 104 4 -
*The code is a management number that is listed on the product. When ordering, please refer to "Description" in the table. Recommended Cuning Conditions ® L84 § J
® Z Series Ball-nose End Mill type with 4 flutes 3
® Superior chattering resistance performance with varied interval flute design, variable lead .
9
5 K

4 Flutes Ball-nose End Mill s

»
No.of Flutes : 4 2
M 4YEBM _ . g
Recommended Workpiece Materials % 1st Choice =3
%*; %*; s
(PAPIMOESHS K, :
L [ [ = M
~30HRC | | 30~40HRC | | S'500™ | | TRiow™ | ("hiroy™| | castiron @
I
‘:E E £
@ (Zo.01 ’ 3% N
Nal L N % =¢
r LF »
¢ m ;
APMX % P
QO
e —— i |f
23
=0
Il 4YEBM (Ball-nose End Mill with 4 Flutes) EX ;- R
(Unit:mm) S’
. * Radius of Ball-nose Outside Dia. Length of cut Neck Dia. Under Neck Length Shank Dia. Overall length
Description Stock —
RE DC APMX DN LU DCON LF § T
4YEBM050-090-06 [ J R2.5 5 9 4.5 15 6 57 x
4YEBMO060-100-06 [ J R3 6 10 515 15 6 57
4YEBM080-120-08 [ J R4 8 12 7.4 20 8 63
4YEBM100-140-10 [} R5 10 14 9.2 25 10 72
4YEBM120-160-12 o R6 12 16 11 30 12 83
4YEBM160-220-16 [ J R8 16 22 15 38 16 92
4YEBM200-260-20 [ J R10 20 26 19 50 20 104
* 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. Recommended Cutting Conditions & L97

@ : Std. ltem
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Special corner-R shaped, 6 flutes, High feed rate -

M 6PDRS

No. of Flutes : 6

Recommended Workpiece Materials

*
(P

~30HRC

30~40HRC

2e

~55HRC

~68HRC

=

% 1st Choice

C L=t

N
DCON

APMX
LU

LF

Il 6PDRS
(Unit : mm)
Outside Dia. Mill Di Length of cut Under Neck Length Shank Dia. Overall length No. of Flutes
Description Stock o,
tolerance
DC APMX LU DCON LF ZEFP
6PDRS060-045-06 ° 6 ooa 45 9 6 57 6
6PDRS080-060-08 ° 8 Py 6 12 8 63 6
6PDRS100-075-10 ° 10 Py 75 15 10 72 6
6PDRS120-090-12 ° 12 s 9 18 12 83 6
® Increased rigidity with large core diameter. 6 flutes 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
Ball-nose End Mill
l Recommended Cutting Conditions
Workpiece Material Depth of Cut (ap x ae) (mm) | Outside Dia. DC (mm) 26 28 210 012
26 :0.32 x 3.3mm Spindle Revolution (min) | 6,400 4,800 3,800 3,200
Prehardened | sopRc (0.32x 0.55DC) g L)
steel 8 :0.42 x 4.4mm Feed Rate (mm/min)| 7,600 7,200 6,900 7,600
(0.42 x 0.55DC) ’ ’ ’ ’
210:0.53 x 5.5mm . ' -
Carbon Stesl / - asHRG (0.53 x 0.55DC) Spindle Revolution (min™) 8,500 6,400 5,100 4,200
g Alloy Steel :
s ae ez O s b aaDC) | Feed Rate (mm/min)| 15,300 15,300 15,300 12,700
Copying
@ : Std. Item



6PDRS Ramping / Arc cutting -

M Details of 6PDRS cutting edge shape

+

sepelr) uasu|
>

2
2>

)

Xfm : Maximum Depth of Cut
i Xfm Yfm : Distance between the center line of tool and the center of Rfm
Yd : Distance between the center ine of tool and the start position of cutting edge

Rfm : Radius of tool tip
Yim,_; f \Rc Rc :Corner-R
Yd Re

S}asu| 8jqexepy|
Buiung
os)

Rt :Virtual radius in program

s00L 40 3 NED
(¢

. Rt
(Unit : mm)
m
. ’ . . . Distance between the center line | Distance between the center ine oftool | . S =
Description Outside Dia. Maximum Depth of Cut| Radius of tool tip Corner-R oftolandihecenerof im | andth st posion ofcutigedge Virtual radius in program g D
DC Xfm Rfm Rc Yfm Yd Rt 2
6PDRS060-045-06 6 0.32 6 0.62 0.75 1.32 0.62 = %
88
6PDRS080-060-08 8 0.42 8 0.83 1.00 1.76 0.83 §§ E
=11
3=
6PDRS100-075-10 10 053 10 1.04 1.25 2.20 1.04 ’
vg)
6PDRS120-090-12 12 0.63 12 1.24 1.50 2.64 1.24 <) F
>
«
© Cutting with cut amount exceeding the Xfm value is not recommended.
o)
3
. e G
Il Ramping a
During ramping, lower the feed rate to the ratio in the chart on the right. o
c
‘ = H
— Y
: ‘ Ramping angle il 2 3 4 5°
Ramping angle ! : : 4
‘ 1 : ; Ratio of feed rate 100% | 70% | 50% | 30% | 10% 3
| Tl : e o) J
=3
T a
o
® During pocket machining, set the ramping angle at 0.5°. % K
«Q

® Plunge milling is not recommended.

(7]
2
= Qo
M Arc cutting g
For arc cutting, hole diameter of each machining should be within the range in the chart on the right.
=
(Unit : mm) % M
«
Description Min. Max.
g
6PDRS060-045-06 864 | 1200 22N
o) [
6PDRS080-060-08 11.52 | 16.00 £<
6PDRS100-075-10 14.40 | 20.00 g
s P
6PDRS120-090-12 17.28 | 24.00 g

DC + 2Yd

uolnew.ou|
[eoluyos)
=)

xepu|
-
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Hard materials, Multi-edge, Negative rake angle, Finishing |

No. of Flutes : 4,5,6,7,8
.4HFS: 5HFS, 6HFS’ 7HFS, 8HFS Recommended Workpiece Materials

¥*; % b < Y
ﬂPIIIIII

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

S
IR S — &
NN ' 3[] /

8 _——— — — il vic.
0]0]0]8]0 [N EERL - 1
HFSM =% ‘
3 T il
High Efficiency Machining % 1%4 z + % ﬂH l

LF

% 1st Choice

M 4HFSS, 5HFSS, 6HFSS, 7HFSS I 4HFSM, 5HFSM, 6HFSM, 7HFSM, 8HFSM
(ShOI’t) (Unit : mm) (Medlum) (Unit : mm)
Blesarsien Stock Qutside Dia. tc’ﬂglr E,l%'e Length o cut| Neck Dia. LnieNeck eagh Shank Dia. {Overalllength No. of Flutes DssaiElen Stock Outside Dia. Mé"r gg.e Length of cut [Neck Dia) Uitk engh | Shank Dia. | Overalllength| No. of Futes
DC APMX| DN | LU [DCON| LF |ZEFP DC APMX| DN | LU [DCON| LF |ZEFP
0 0
4HFsS010-040-06 (PB) @ | 1 | 0| 4 |105| 48 | 6 | 60 | 4 4HFSMo10-05006 (B} @ | 1 | 0| 5 |105| 6 6 | 60 | 4
4HFss020-060-06 ) @ | 2 | 815 6 |210| 72 | 6 | 60 | 4 anFsMo20-090-06 (PR} @ | 2 | 315 9 |210|108| 6 | 60 | 4
anFss030-080-06 B @ | 3 | 0| 8 [315| 96 | 6 | 60 | 4 aHFsmo30-12006 @B @ | 3 | 0| 12 (315|144 6 | 60 | 4
anrssoo-10006 B @ | 4 | S| 10 [ 42 120 6 | 60 | 4 anrsmodo-14006 @B @ | 4 | O | 14 |42 168 6 | 60 | 4
aHFss050-12006 (PR} @ | 5 | 815 12 | 52 | 144 | 6 | 60 | 4 anFsMos0-17006 [FB) | @ | 5 | 315 17 | 52 | 204 | 6 | 60 | 4
5HFSs040-10006 @PB) @ | 4 | 0| 10 |42 120 6 | 60 | 5 sHFsM0d0-14006 PB) @ | 4 | .| 14 | 42 |168| 6 | 60 | 5
0 0
6HFSS060-140-06 (%K) @ | 6 | 0| 14 | - - 6 | 60 | 6 6HFsMoso-170-06 (XK} @ | 6 | o0 | 17 | - - 6 | 60 | 6
-0.005 _— -0.005
eHFssoso-180-08 (FX)| @ | 8 | 0| 18 | - - 8 | 70 | & 6HFSM070-20008 () @ | 7 || 20 | 7.2 |240| 8 | 70 | 6
6HFss10022010 K] | @ | 10 | D00 22 | - - | 10 | 80 | & 6HFsMo0s0-23008 (XD | @ | & | 00% | 23 | - - | 8| 70| 6
-0.010 -0.005
L eHFss120-260-12 (K] | @ | 12 | o0l 26 | - - | 12 | 90 | 6 gHFsM100-260-10 ()| @ | 10 | 02| 28 | - - | 10| 80 | 6
7HFss060-14006 ) @ | 6 | O | 14| - | - | 6 |60 | 7 sHFsM2033012 (XD @ | 12 | 00001 a3 | - | - | 12 | 90 | 6
" 7HFss080-180-08 ) @ | & | 000 18 | - - | 8 | 70| 7 sHFsMa0-370-16 (FB)| @ | 14 | 0010 37 | 142|444 | 16 | 105 | 6
3 -0.005 -0.010
g 7HFSS100-220-10 (XD | @ | 10 | 0| 22 | - - | 10| 8 | 7 sHFSM150-420-16 [PE)| @ | 15 | 00| 42 | 152 | 504 | 16 | 105 | 6
5 . .
= 7HFss120260-12 FF) | @ | 12 | 0000 26 | - - |12 |9 | 7 sFswiso-42016 ()| @ | 16 | 00| 42 | - - | 16 | 105 | 6
6HFsM200-45020 (E) | @ | 20 | J00) 48 | - - | 20 | 110 | &
End Mill
naniis 7HFsMo60-170-06 (P @ | 6 | O | 17 | - | - | 6 |60 | 7
Solid Tools N
for CFRP 7HFSMog0-23008 (X) @ | & | 00| 23 | - - 8| 0| 7
-0.005
Routers 7HFSM100-280-10 (K] @ | 10 | 0| 28 | - - | 10 | 80 | 7
Drills Bottom surface of 7HFsM2033012 (KD @ | 12 |00 83 | - | - | 12 | 90 | 7
6HFSS cutting edge .
Cutng 7HFsM60-420-16 (K)| @ | 16 | 000 42 | - - | 16 | 105 | 7
Condtions .
8HFsM250-53025 (X)| @ | 25 | 000 | 53 | - - | 25 | 125 | 8

® PVD coating "MEGACOAT HARD" for hard materials is applied.
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 & L97
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Hard materials, Multi-edge, Negative rake angle, Finishing |

No. of Flutes : 4,6

. 4UGSM’ 6UGSM Recommended Workpiece Materials % 1st Choice g
D i 5
(H I'H | :
8
~55HRC ~68HRC _
S —— g
*&\?\\N\_—_'
=0 z
N 5
AN ) =
Q0
LF §
APMX g
8 777777777777777 - § rxn
a} -4
@
g
Shouldering Shouldering
M 4UGSM B M6UGSM s I
(Unit : mm) (Unit : mm) “o_;g
=
: : " . : : : - q . 50
Besarsien Stock Outside Dia. t:\>/|||e||r Er:zé Length of cut| Shank Dia. |Overall length|No. of Flutes Desaisien Stock Outside Dia. tg/lgur al?—:ié Length of cut| Shank Dia.|Overall length| No. of Flutes| ~ 3 3
DC APMX DCON LF ZEFP DC APMX DCON LF ZEFP
4UGSM030-080-06| (1 | 3 | 39| 8 | 6 | 50 | 4 6UGSM060-150-06) (] | 6 | G638 | 15 | 6 | 60 | 6 | &
ol 6UGSM080-200-08| [1 | 8 | 8328 | 20 8 75 6 3
4UGSM040-12006| [1 | 4 | 000 | 12 | 6 | 57 | 4 ool ©
e 6UGSM100-250-10| (1 | 10 | 8328 | 25 10 80 6
AUGSM050-130-06| [ | 5 | 5o38 | 13 | 6 | 57 | 4 6UGSM120300-12| [ | 12 [ 338 | 30 | 12 | 100 | 6 )
o
6UGSM160-400-16| [ | 16 | 3332 | 40 16 | 110 6 e
® Negative rake angle is adopted for stable machining of hard materials. 0.059 - — é
6 flutes type for larger than Dia. @6 allows high efficiency machining. Recommended Cutting Conditions ® L98
(@]
=4
)
=
L] L]
Hard materials Ball-nose End Mill y
=2
v 3
No.of Flutes : 2 5
. 56MB @ Recommended Workpiece Materials % 1st Choice o
[P (P H]H]
«
~30HRC 30~40HRC ~55HRC ‘\ ~68HRC :| g,
E
3
& ot g
B\Y [2ES AN BT - ®
B O srESTE ' — 1
o =
N . ‘ a
- : =
. 56MB (Ball-nose End Mill with 2 Flutes / Short length of cut, Long shank type) 58
(Unit:mm) 3@
o
L Radius of Ball-nose | Radius of Ball-nose | Outside Dia. |Length of cut|UnderNeckLength| Shank Dia. |Inclination angle| Overalllength | No.of Flutes E“
Description *Code | Stock
RE Tolerance DC APMX LU DCON BHTA LF ZEFP o
56MB010-010 91349 [ J 0.5 +0.013 1.0 1 2 6 8°10° 76 2 %
56MB015-015 91350 [ J 0.75 +0.013 1.5 1.5 3 6 7° 457 76 2 g-?
56MB020-020 91351 | @ 1 +0.013 2.0 2 4 6 7°10° | 76 2 7
56MB025-025 91352 [ J 1.25 +0.013 25 2.5 5 6 6°35° 76 2 §~§
56MB030-030 91353 | @ 1.5 +0.013 3.0 3 6 6 6° 76 2 3s
56MB040-040 91354 | @ 2 +0.013 4.0 4 8 6 4°30" | 76 2 58
56MB050-050 91355 [ ] 2.5 +0.013 5.0 5 10 6 2°30° 89 2
56MB060-060 91356 [ J 3 +0.013 6.0 6 12 6 - 89 2 E_L
56MB080-080 91357 | @ 4 +0.013 8.0 8 16 8 - 102 2 ]
56MB100-100 91358 [ J 5 +0.013 10.0 10 20 10 - 102 2
56MB120-120 91359 | @ 6 +0.013 12.0 12 24 12 - 114 2
56MB160-160 91360 [ J 8 +0.013 16.0 16 32 16 - 140 2
56MB200-200 91361 | @ 10 +0.013 20.0 20 40 20 - 165 2

*The code is a management number that is listed on the product. When ordering, please refer to "Description" in the table.

® 2 flutes, Low cutting force with the S curve geometry
® Short length of cut, Long shank type
® Longer tool life with new multi-element coating, which is high hardness and excellent heat resistance

Recommended Cutting Conditions & L98
@ : Std. Item
[]: Deleted from the next catalog
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Aluminum & Non-ferrous Metals, High efficiency, ngh-preclsmn/

3AFK

High Efficiency and Excellent Precision Machining with 3 Flutes

Stable Machining with Sharp Edge for Anti-chattering Performance

Wide Range of Applications including Slotting, Shouldering, Ramping, and Plunge milling
High-efficiency and High-precision Machining

High Efficiency with 3 Flutes. Excellent Machining Precision

Comparison of wall flatness (Internal evaluation)

Measurement Point

o
o
i

o
o
@

./ Competitor A (3 Flutes)

Competitor B (2 Flutes)

Wall flatness deviation (mm)
o
o
nN

| - 3AFK
0.01
0
0.1 0.13 0.16
fz (mm/t)

Cutting Conditions : n = 11,700 min™", Vf = 3,500 - 5,600 mm/min, ap x ae = 15x 1 mm
End Mill Dia. 210, Shouldering, Down-cut, Wet, HSK A63 Workpiece Material : A5052

Decreased burr

Excellent Sharpness with Large Rake Angle and Small Margin Width

" Comparison of the Rake Angle and Margin Width (nterl evaluation) Burr Comparison after Machining (rtemdleveluaton) Cutting Force Comparison (intemnal evaluation)
©°
kel 3AFK 3AFK (N)
% Small margin width 1,200
[05]
End Mils 500 -
Sold Tols
for CFRP D OW N
Competitor C
Routers
400
Drills
Cutting
Condtions 0

3AFK Competitor C

Cutting Conditions : n = 11,700 min™, Vf = 3,400 mm/min
Burr Comparison after Machining Cutting Conditions : n = 11,700 min™, Vf = 4,600 mm/min, ap x ae = 10 x 10 mm End Mill Dia. 210, Slotting, Wet,
ap x ae = 10 x 1 mm End Mill Dia. 10, Shouldering, Down-cut, Wet, HSK A63 BT50 Workpiece Material : A5052
Workpiece Material : A7075

L50



3 Resistance to chattering

sepelr) uasu|
>

Larger Core Thickness to Reduce Chattering

S}asu| 8jqexepy|
Buiung.
oy}

Core Thickness Comparison (internal evaluation) Cutting Force Comparison (Internal evaluation)
3AFK Competitor D 3AFK Competitor D o
2
(N) (N) B
1,200 1,200 3 C
g
Chattering occurred &
900 900
iy
600 600 % D
o
300 300 = gz
QO
o9
== E
0 0 R
1 2 1 2 a Z
Cutting Time (sec) Cutting Time (sec)
Cutting Conditions : n = 11,700 min”, Vf = 3,400 mm/min, ap x ae = 10 x 10 mm, End Mill Dia. 10, Slotting, Wet, BT50 Workpiece Material : A5052 8 F
é.
Comparison of Bottom Surface at Slotting (Internal evaluation) g)
e G
3AFK s
«Q
%
z H
=%
_|
=
LEERRALER A g J
1AL AR S a
\ WAL
9
Cutting Conditions : n = 11,100min™", Vf = 2,600 mm/min, ap = 10 mm, Wet Workpiece Material : A5052 % K
«
%)
=X
a
3
o
7]

4 Flute Length 2.5 D (medium type) Added to the Lineup

Bunnn
=

Stable Machining even while Deep Slotting

A Buiuing
10} S]00].
=2

Comparison of wall flatness (intemal evaluation) Burr Height Comparison (internal evaluation)
(mm) (mm) @
0.10 )
0.15 ® P
0
@
DOWN o10]- DOWN g 5
0.05 §§ R
=0
om
0.05 >
: T
0 0 2
3AFK Competitor G 3AFK Competitor G
(2.5D) (2D) (2.5D) (2D)

Cutting Conditions : n = 11,100 min”™, Vf = 3,800 mm/min, ap x ae = 20 x 1 mm
End Mill Dia. 10, Shouldering, Down-cut, Wet, HSK A63 Workpiece Material : A7075
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Solid Tools

End Mills

Solid Tools
for CFRP

Routers

Drills

Cutting
Condtions

L52

Aluminum & Non-ferrous Metals, High efficiency, High-precision/

B 3AFK &

e e—

B 3AFK (short : 1.5D)

No. of Flutes : 3

APMX

Recommended Workpiece Materials % 1st Choice
D
Aluminum &
Non Ferrous Material
S |
&
$ ‘ A
A\ _
TR < o z .
I — g
apmx| 3 4 -
LU
LF
T
g- R ::
APMX z
LU °
LF
T
R N L — § m

LF

Shouldering m Plunge milling

(Unit : mm)
o Outside Dia. Mill Dia. Length of cut Neck Dia. Under Neck Length Shank Dia. Overall length No. of Flutes
peseripton Stock DC Cleraree APMX DN LU DCON LF ZEFP
3AFK030-045-090 ° 3.0 oo 45 27 9 6 70 3
3AFK040-060-1200%) | @ a0 | o 6 3.7 12 6 70 g
3AFK050-075-15008 | ® | s0 | 9. 75 47 15 6 70 3
3AFK060-090 (@B | e 60 | 9 9 - 6 70 3
3AFK060-090-18008 | e 6.0 ooos 9 57 18 6 70 3
3AFK070-105-21008 | @ | 70 | 9. 105 6.7 21 8 80 3
3AFK080-120 (@B | e 80 | %0 12 - 8 80 3
3AFK080-120-24008 | e 8.0 0066 12 77 24 8 80 3
3AFK090-135-270C0 | 9.0 s 135 8.7 27 10 90 3
3AFK100-150 (@B | e 100 | o006 15 - 10 90 3
3AFK100-150-3008 | e 100 | 5% 15 97 30 10 90 3
3AFK110-165-3300% | @ 110 | 9. 16.5 107 33 12 110 3
3AFK120-180 @B | e 120 | o308 18 - 12 110 3
3AFK120-180-3608 | @ 120 | %% 18 17 36 12 110 3
3AFK160-240 @B | e 160 | o008 24 - 16 120 3
3AFK160-240-4808 | e 160 | 008 24 157 48 16 120 3

Recommended Cutting Conditions & L99
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[eulolx3  sj0oL @0d 8 NgO S“asgmﬁ( epul sepelr) Jasu|
w) (@] @ >

Buiuiyoepy
Sled |[ews
m

g
| :B
o
| 2 G
a
B 3AFK (Medium : 2.5D) [z °
(Unit : mm) (—_I’g
o Outside Dia. Mill Dia. Length of cut Neck Dia. Under Neck Length Shank Dia. Overall length No. of Flutes
Bescripton Stosk DC tolerance APMX DN LU DCON LF ZEFP 3
g8 J
=3
3AFK030-075-150(% | ® 30 | oo 75 2.7 15 6 70 3 3
3AFK040-100-20008) | @ | 40 | 0. 10 37 20 6 70 3 o
3AFK050-125-25008 | ® | s0 | 9. 125 47 25 6 70 3 8
3AFK060-150 @B | e 6.0 0908 15 - - 6 70 3 o
: 2
3AFK060-150-3008 | 6.0 ooos 15 57 30 6 70 3 5
. S
3AFK070-175-350 5 ) 7.0 _0_31 5 175 6.7 35 8 80 3 2
3AFK080200 (@B | e 80 | %0 20 - 8 80 3 =M
3AFK080-200-4008 | ® | 80 | o 20 77 40 8 80 3 “
3AFK090-225-450 % | ® 00 | 9 225 8.7 45 10 9 3 g 5
. 5SS N
3AFK100250 @B | e | 100 | 3. 25 e : 10 90 3 EL)
3AFK100-250-50008 | @ 100 | 5% 25 9.7 50 10 90 3 o
. QO
3AFK110-275-550 () ) 11.0 _0_31 : 275 10.7 55 12 110 3 :{3 P
3AFK120-300 OB e | 120 | 0. 30 - 12 110 3 N
3AFK120-300-6008 | ® | 120 | 0. 30 17 60 12 110 3 5SS R
. 25
3AFK160-400 @B | e 160 | o008 40 - 16 120 3 ge
3AFK160-400-8008 | @ 160 | 4 808 40 15.7 80 16 120 3 =
2 [oR
@
x

Recommended Cutting Conditions & L99
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Aluminum & Non-ferrous Metals, 2 flutes, Coated (Square / Ball-nose)

B 47ML &P

No. of Flutes : 2

Recommended Workpiece Materials % 1st Choice
%
Aluminum &
Non Ferrous Material
fP
'\\ //
P TN &l
___;,,,,,,,o
(6]
_at
APMX
LU
LF |
M 47ML (square / Long)  siting |
(Unit : mm)
L Outside Dia. Mill Dia Lengthof cut | Neck Dia. |Under Neck Length| Shank Dia. | Overalllength | No. of Flutes
Description *Code Stock tol )
DC olerance APMX DN LU DCON LF ZEFP
47ML120-160 44612 [ J 12 _0‘%11 16 11.6 80 12 150 2
47ML160-200 44613 [ J 16 -0%11 20 15.6 80 16 150 2
47ML200-250 44614 [ J 20 _0_213 25 19.6 80 20 150 2

*The code is a management number that is listed on the product. When ordering, please refer to "Description" in the table.

H 47VB (&

No. of Flutes : 2

Recommended Workpiece Materials

*

Aluminum &
Non Ferrous Material

% 1st Choice

(x0.013
.%q, mm
AV By 0. | L
Y _
=z
1 $ LSS
C|._APMX o
I 1
é B 47MB (Ball-nose End Mill with 2 Flutes)  sioting |
Ee] (Unit : mm)
(_(_,3, Description Bl Sl Radius of Ball-nose Radilfl_s Iof Ball- | Outside Dia. | Length of cut Shank Dia. Overall length | No. of Flutes
RE nose folerance DC APMX DCON LF ZEFP
' 47MB120-260 44604 ® 6 £0.013 12.0 26 12 83 2
End Mills
47MB160-320 44606 [ ] 8 +0.013 16.0 32 16 92 2
Solid Tools
for CFRP 47MB200-373 44607 (] 10 £0.013 20.0 373 20 104 2
Routers 47MB250-380 44608 ° 12.5 £0.013 25.0 38 25 104 2
*The code is a management number that is listed on the product. When ordering, please refer to "Description" in the table.
Drills
gum:g @Properties of Coating TiB: : Coating for Non-ferrous Metals
onditions
40 oM™ ® Superior wear resistance with high
s toughness and high hardness
§ © o TICN Hardness : 39.2GPa
= TIAIN Oxidation temperature : 850°C
& 25 [ ] - . :
£ TiN ® Smooth surface finish by suppressing welding
g2 e and edge build-up in machining of aluminum
15 alloys and copper alloys.
10
400 600 800 1,000
Oxidation temperature (°C)
|III Low Oxidation resistance High

L54

Recommended Cutting Conditions & L99
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Aluminum & Non-ferrous Metals, Varied interval flute design with wiper edge -

I 3NESM

No. of Flutes : 3

Recommended Workpiece Materials

Aluminum &
Non Ferrous Material

% 1st Choice

7
)
3

S T —
IS N\ N (N 'm .
N ' 0
@"Q N JA
- RN
a APMX
LF
M 3NESM s | Sting |
(Unit : mm)
Outside Dia. Length of cut Shank Dia. Overall length No. of Flutes
Description Stock Mill Dia. tolerance
DC APMX DCON LF ZEFP
3NESMO030-120-06 ° 3 oo 12 6 50 3
-0.020
3NESMO040-120-06 ([ ) 4 -0.038 12 6 50 3
-0.020
3NESMO050-140-06 ° 5 0,038 14 6 50 3
0
3NESMO060-160-06 [ 6 -0.008 16 6 50 3
0
3NESMO080-200-08 [ 8 -0.009 20 8 63 3
0
3NESM100-220-10 [ J 10 -0.009 22 10 76 3
3NESM120-250-12 ° 12 oo 25 12 76 3
3NESM160-320-16 ° 16 o 32 16 89 3
3NESM200-380-20 ° 20 ooha 38 20 104 3

* Cutting edge of over 6mm @DC has margin.

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

Finished surface of
aluminum alloy at
high speed machining.

Reached 0.25ymRa
(Bottom face /side face/corner)

@ : Std. ltem

A

N N\ —
NN

Varied interval flute design (3 flutes)

with wiper edge

Recommended Cutting Conditions & L100
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Solid Tools

End Mills

Solid Tools
for CFRP

Routers

Drills

Cutting
Condtions

L56

Aluminum & Non-ferous Metals Finishing, Sharpness oriented, Smooth chip evacuation -

M 2NFSM, 3NFSM, 3NFSL

No. of Flutes : 2,3

Aluminum &
Non Ferrous Material

Recommended Workpiece Materials

% 1st Choice

&
8

=G

@ o

APMX

|
|
\
|
|
|
|
|
DCON

M 2NFSM (Medium) £ B2 M 3NFSM (Medium) [ stouderng [f Sioting |
(Unit : mm) (Unit : mm)
o Qutside Dia. Mill Dia. Lengthofcut | Shank Dia. | Overalllength | No.of Flutes o Qutside Dia. Mil Dia. Lengthofcut | Shank Dia. | Overalllength | No.of Flutes
peseription o pc | "% | ApMx | DCON | LF | ZEFP peserition o pc | "% | Apvx | DCON | LF | ZEFP
2NFSM010-040-04 | (] | 1 | 0018 | 4 4 | 38 | 2 3NFSMO030-120-06 | (1 | 3 | 0032 | 12 | 6 | 50 | 3
2NFSM015-060-04 | [1 | 1.5 | 301 | 6 4 | 38 | 2 3NFSM040-120-06 | (1| 4 | 3%%0| 12 | 6 | 50 | 3
2NFSM020-080-04 | (I | 2 | 0os | 8 4 | 38 | 2 3NFSMO050-140-06 | (1 | 5 | 000 | 14 | 6 | 50 | 3
2NFSM025-080-04 | [ | 25 | 3012 | 8 4 | 38 | 2 3NFSMO060-160-06 | (1 | 6 | 0. | 16 | 6 | 50 | 3
2NFSM030-080-06 | (1| 3 | 00s| 8 | 6 | 50 | 2 3NFSM080-200-08 | [ | 8 | o0, | 20 | 8 | 63 | 3
2NFSM040-080-06 | [ | 4 | 000 | 8 6 | 50 | 2 3NFSM100-220-10 | (1| 10 | oo | 22 | 10 | 76 | 3
2NFSMO050-140-06 | (1| 5 | 90| 14 | 6 | 50 | 2 3NFSM120-250-12 | (1 | 12 | 2. | 25 | 12 | 76 | 3
2NFSM060-160-06 | (1 | 6 | oo | 16 | 6 | 50 | 2 3NFSM160-320-16 | [ | 16 | .0 | 32 | 16 | 89 | 3
2NFSM080-200-08 | (1 | 8 | oo | 20 | 8 | 63 | 2 3NFSM200-380-20 | (1 | 20 | 0. | 38 | 20 | 104 | 3
2NFSM100-220-10 | (] | 10 | o0 | 22 | 10 | 76 | 2 * Cutting edge of over 6mm 6DC has margin.
2NFSM120-250-12 | (1| 12 | O | 25 | 12 | 76 | 2
2NFSM160-320-16 | (1| 16 | 0., | 32 | 16 | 89 | 2
2NFSM200-380-20 | (1 | 20 | 0. | 38 | 20 | 104 | 2
* Cutting edge of over 6mm oDC has margin.
. 3NFSL (Long)
(Unit : mm)
Sresi o Outside Dia. tMi" Dia. Lengthofcut | Shank Dia. | Overalllength | No.of Flutes A .
DC olerance APMX | DCON LF ZEEP NFSL type A convex shape in the slot
3NFSL030-190-06 D 5 :88;; 1 5 o3 5 rake angle Improves Chlp evacuation.
3NFSL040-190-06 | (1| 4 | 0% 19 | 6 | 63 | 3
3NFSL050-200-06 | (1| 5 | 00| 20 | 6 | 63 | 3
3NFSL060-280-06 | (1| 6 | o0 | 28 | 6 | 76 | 3
3NFSL080-300-08 | (1| 8 | o000 | 30 | 8 | 76 | 3
3NFSL100-340-10 | (]| 10 | o0 | 34 | 10 | 8 | 3
3NFSL120-450-12 | (1| 12 | 0. | 45 | 12 | 100 | 3
3NFSL160-560-16 | (1| 16 | o, | 56 | 16 | 125 | 3
3NFSL200-600-20 | (1| 20 | 0. | 60 | 20 | 125 | 3

* Cutting edge of over 6mm ¢DC has margin.

® Sharpness oriented for aluminum machining.
Good chip evacuation with the 45° helix angle.

Recommended Cutting Conditions & L100
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Aluminum & Non-ferrous Metals, Roughing |-

No. of Flutes : 3

I 3AESM, 3AESL

Recommended Workpiece Materials * 1st Choice
*

sepelr) uasu|
>

Aluminum &
Non Ferrous Material

S}asu| 8jqexepy|
Buiung
os)

s00L 40 3 NED
(¢

m
x
— . z
8 ol — — — 8 = D

Buiuiyoepy
Slied |[ewsS
m

g
3 F
M BAESM (Medium) EIE B M 3AESL (Long)
®
(Unit : mm) (Unit : mm) g G
Outside Dia. MilDi Length of cut | Shank Dia. | Overal length | Spec of Comers | No. of Flutes Outside Dia. Vil Di Length of cut | Shank Dia. | Overall length | Specof Comers | No. of Flutes g
Description Stock toléranlgé Description Stock 1oléran‘gé
DC APMX |DCON| LF | CHW | ZEFP DC APMX |DCON| LF | CHW | ZEFP
o
3AESM060-130-06 | (1| 6 |59 13 | 6 | 57 |06 | 3 3AESL060-240-06 | [1| 6 | 0% 24 | 6 | 76 (06| 3 | = H
=
3AESM080-160-08 | (1| 8 |90 16 | 8 | 63 |06 | 3 3AESL080-280-08 | (1| 8 |90 28 | 8 | 76 | 06 | 3
3AESM100-220-10 | [ | 10 | 5%°0| 22 | 10 | 72 | 06 | 3 3AESL100-340-10 | (1| 10 | 090/ 34 | 10 | 89 (06| 3 | 3
8 J
3AESM120-260-12 | (1| 12 | 090 26 | 12 | 83 | 1 | 3 3AESL120-450-12 | (1| 12 | 990 45 | 12 100 | 1 | 3 [ &
. ) 3
3AESM160-320-16 | [ 1| 16 |90 32 | 16 | 92 | 1 | 3 3AESL160-560-16 | (1| 16 [09%0| 56 | 16 [125 | 1 | 3
o
3AESM200-380-20 | [1| 20 | 09| 38 | 20 [104 | 1 | 3 3AESL200-60020 | (1| 20 [%:| 60 [ 20 |125| 1 | 3 | £ K
. _ S
3AESM250-45025 | [1| 25 | 09| 45 | 25 | 121 | 1 | 3 3AESL250-800-25 | [1| 25 | 2% g0 | 25 [ 150 | 1 | 3 | ©

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

uolew.ou| AL Butuang
jeouyoay SHed &reds o s oo Buin - sjool plios
s ) 2 =

xepu|
-

Recommended Cutting Conditions & L101

[J: Deleted from the next catalog
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Solid Tools for CFRP s

End Mill 4FCX-KCD - Drill 2ZDF-KCD

>
Diamond Coated Solid Tools

Newly Developed High Performance Diamond Coating
Long Tool Life and High Precision Machining of CFRP

End Mill 4FCX-KCD

Drill 2ZDF-KCD

Special Order ems | * Special order items such as routers are also available

Diamond Coating with Superior Wear Resistance and Fracture Resistance
High Degree of Crystallinity, Adhesion and Toughness Improve Tool Durability

Unique Preprocessing Technology and Special Carbide Material
Superior Adhesion Ensures Stable Machining

Smooth and Even
Coating Surface

Solid Tools —
¢

End Mills

Solid Tools
for CFRP

Routers

Drills

Cutng Cross-section of Diamond Coating

Condtions

L58



Special Tool Geometry Coated with a Smooth Diamond Coating Reduces Cutting Force
Long Tool Life, High Precision and High Quality Machining of CFRP

sepelr) uasu|
>

m Variable Flute Design Prevents Chattering and Stable Machining Provides High-quality Surface finishes
Sharp Cutting Edges Cut Off Strong Carbon Fibers. Reduces Delamination and Burr Build Up

S}asu| 8jqexepy|
Buiung.
os)

New Geometry (Variable Flute Design)

[euIolX3 S0l a0d B NED
w) (@]

Buiuiyoepy
sped |[ews
m

vy)
Variable flute design prevents chattering g F
«Q
Surface Finish Comparison (Internal evaluation) o
IS)
- . ’ e G
. . <
Excellent surface finish (Side wall) Burr (Uncut fiber) Cutting edge with 5
< 3 xcellent sharpn
No Chattering Chattering occurred exceflent sharpness
- ———— - e I e g B R . (@]
=
z H
=%
_|
=
Cutting Conditions : Vc = 280 m/min, f = 0.1 mm/rev 3 J
e o oA S . b Outside Dia. 10 mm, ae = 10 mm (Slotting), Dry %
f ol - ; Q@
Kyocera Conventional A Workpiece Material : CFRP 4.6 mm (Thickness)
9
= K
«

m Unique Rake Face Delivers Sharpness at the top of Drill
Low Cutting Force Provides Long Tool Life

Unique Rake Face \. l ii

sjooL pljos

Bunnn
=

W Buiuing
10} S]00].
=

Wide flute width maintains excellent chip evacuatin

sped aledg I
)

Cutting Force Comparison (Internal evaluation) No. of Cutting Holes Comparison (Interal evaluation) _
25
150 Toollife  $§ R
Max.125N M Kyocera 52
B I Competitor B Kyocera 1 ,200 holes or more 58
2 100
8 DOWN Max.83N Compettor C 600 holes 5
2 2 T
3 x
=
E - -
= 50 Surface finish
~ Provides high quality surface
: } | finish and long tool life
0 02 04 06 0.8 1 < s ’ y
Cutting Time (sec) i R "%"‘v ol
Cutting Conditions : V¢ = 100 m/min, f = 0.08 mm/rev Cutting Conditions : Vc = 100 m/min, f = 0.08 mm/rev
Outside Dia. 86 mm (Special order item), Dry Outside Dia. 7 mm (Special order item), Dry
Workpiece Material : CFRP 4.6 mm (Thickness) Workpiece Material : CFRP 4.6 mm (Thickness)
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Solid Tools

End Mills

Solid Tools
for CFRP.

Routers

Drills

Cutting
Condtions
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Solid Tools for CFRP

End Mill

/

No. of Flutes : 4

. 4FCX' KCD @ Recommended Workpiece Materials % 1st Choice
[N
Non Metal
o
— a APMX §
¢ LF Q
(Unit : mm)
Outside Dia. Corner-R Length of cut Shank Dia. Overall length No. of Flutes
Description Stock
DC RE APMX DCON LF ZEFP
4FCX080-250-KCD o 8 0.4 25 8 80 4
4FCX100-300-KCD o 10 0.4 30 10 80 4
4FCX120-300-KCD @ 12 0.4 30 12 100 4

* Special order items such as routers are also available

Recommended Cutting Conditions & L102
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Drill

. 2ZDF'KCD @ Recommended Workpiece Materials % 1st Choice

sepelr) uasu|
>

Non Metal

=]

S}asu| 8jqexepy|
Buiung
os)

O
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S

s00L 40 3 NED
(¢

90°
<P
%
\
——

%)

[eutaixg
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DCON

LN

OAL
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sled |[ews
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Bunog
m

(Unit : mm)

Outside Dia. Flute length Under Neck Length Overall length Shank Dia.
DC (mm) DC (inch) LCF LN OAL DCON
2ZDF04763-KCD o 4.763 3/16 35 40 70 6
2ZDF06350-KCD o 6.350 1/4 40 45 90 8
2ZDF07938-KCD o 7.938 5/16 50 55 90 8

Description Stock

Buinooin
o

4o-no
=

* Special ordering is available

Il Solid Drill Identification System
2ZDF-04763-KCD

() (@) 3)

1

(1) Series (2) Outside Dia. (3) Others

Buipeaiy
(.

Bunua
A

2ZDF : Drill for 04763 KCD : Diamond

! .
CFRP 4.763mm Coating

S|o0L PlIoS

uolnew.ou| 1A Buruang
jeoluyosy  SHEd areds 10} S|001 B
X0 ) 2 =

xepu|
-

Recommended Cutting Conditions & L102
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Routers Plastics, CFRP -

29M / 25M

- Lineup 2 types of router for plastics and for CFRPs
- Longer tool life with CVD diamond coating

H 29M
For Plastics
End Mill, Drill and No-End-Cut type are available
Provides various applications

M 25M
For Fiber-Reinforced Plastics like CFRP
The compression end mill is designed preventing delimitation.

Compresses material \
achning NN /

Compression

Down cut flutes

Solid Tools —

—
Up cut flutes

End Mills
Chip flow
Solid Tools
for CFRP
Routers
oms | W Solid End Mill Identification System
Cutting 29M 25M
Condtions
Mm @ 6@ @ (1) @ ©
(1) Series (2) Applications | (3) Outside Dia. | (4) Length of cut (1) Series (2) Cutting Diameter | (3) Length of cut
E :End Mill 080 250 080 250
29M D :Drill ! ! 25M } !
N :No End Cut 8.0mm 25.0mm 8.0mm 25.0mm

L62



No. of Flutes : 8,10,12
. 29M Recommended Workpiece Materials % 1st Choice

%
N

sepelr) uasu|
>

S}asu| 8jqexepy|
Buiung
os)

Right helix angle

s00L 40 3 NED
(¢

DCON

No End Cut

i3

End Mill

LF

[eutaixg
O

‘DCON

LF

Buiuiyoepy
Slied |[ewsS
m

R AR AT T = W
Ledled 2 -
| ©
o
e G
3
«
=
(Unit : mm) g H
- Outside Dia. Mill Dia. Length of cut | Overall length Shank Dia. No. of Flutes o :ég
Description *Code Stock tolerancé Applications
DC APMX LF DCON ZEFP
29M-N030-120 [ 85080 D) NoEndCut| 3=
29M-E030-120 [FR) 85081 [ J 3 _0_?30 12 38 3 8 End Mill gé_ J
29M-D030-120 P8 85082 ® Drill S
29M-N060-250 (K 85083 ° No End Cut
29M-E060-250 (FH) 85084 D 6 0350 25 63 6 10 End Mil °
29M-D060-250 8 85085 ® Drill : K
29M-N080-250 (%) 85086 ® NoEndCut| 3
29M-E080-250 (D) 85087 ° 8 o950 25 63 8 12 End Mill
29M-D080-250 P8 85088 ® Drill @
29M-N100-250 %) 85089 ® NoEndCut| =
29M-E100-250 (B 85090 0 10 0950 25 63 10 12 End Mill g
29M-D100-250 (8 85091 0 Drill =
*The code is a management number that is listed on the product. When ordering, please refer to "Description" in the table.
=z
= M
B 25M (Compression) No. of Flutes : 4,6,8 ©
4
Recommended Workpiece Materials % 1st Choice § o
*; a & N
‘N e
Non Metal »
s
®
e P
\ 30° P
\ \\ . Hi 1
BEE - R
g g
| ‘ :2 R
©|0J0 !
=1
T
(Unit : mm)
L Outside Dia. Mill Dia Length of cut | Overall length Shank Dia. Intersect Length No. of Flutes
Description *Code Stock o e
DC APMX LF DCON L2 ZEFP
25M-060-250 82991 ® 6 0980 25 63 6 4.10 4
25M-080-250 82993 ) 8 0380 25 63 8 5.58 4
25M-100-280 82995 [ J 10 _0_880 28 63 10 7.05 6
25M-120-380 82997 [ J 12 _0,880 38 89 12 8.60 8
*The code is a management number that is listed on the product. When ordering, please refer to "Description” in the table. Recommended Cuning Conditions & L103
@ : Std. Item
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Solid Tools

End Mills

Solid Tools
for CFRP

Routers

Drills

Cutting
Condtions
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Solid Drill Tool Selection Guide

/

M Application and selection

High efficiency 2 flutes 3D type 3 flutes 3D type
Series
IC140 ., GP108M GP103 .4
shpe | FRED G S
Steel / Stainless Steel / Titanium Alloy / Cast Iron / Hard Material / Non-ferrous Metals
PlPAMESESEKEHEN]
~30HRC | | 30~40HRC ainle T oy ™| | Castlron | | ~55HRC | | mimeum®

No. of Flutes 2 Flutes 2 Flutes 3 Flutes
End Mill Dia. 23 ~ 210 20.5 ~ 912 23 ~ 912
Drilling Depth 5D /8D 3D 3D
Point angle 140° 145° 150°
Helix Angle 30° 27° 30°

Coating AITIN AITiN AITIN
Internal coolant v -

B Features

Large Lineup for Milling Various Applications

IC140

With Coolant hole
High efficiency drilling for variety of workpieces
AITiN coating for excellent heat resistance

Hardness

: 36.2GPa

Oxidation temperature : 1,100°C

HP131N

For Non-ferrous Metals
Stable machining with
3 flute design

High

hardness TiB, coating

2ZDK

180° flat edge ends
Applicable to various
applications including

counterboring on slant surface




Substrate of all solid drills is

carbide.

High Efficiency Drill for Non-ferrous Metals

Flat Drill (Counterboring)

CFRP

HP131N

@L70

2ZDK

@ L98

2ZDF-KCD

@ L61

D
SRS U—

—|—

D
S|

Non-ferrous Metals Steel / Cast Iron / Aluminum Alloy, etc. CFRP, etc.
sy ~30HRC | | s0-4oninc | | castiron | |, Mmiint,
3 Flutes 2 Flutes 2 Flutes
23 ~ 912 o1 ~ 220 4.763 ~ 7.938mm (3/16 ~ 5/16 inch)
5D 2D or less =
124° 180° flat 90°
30° 20° 30°
TiB2 MEGACOAT NANO Diamond
Il Solid Drill Identification System
IC140, GP108M, GP103, HP131N 2ZDK
(1) (2) (3) M@ e @ 6 o
\ \ : \%‘
l J | % \ |
(1) Series (2) End Mill Dia. | (3) Drilling Depth (1) No.of Futes | (2) Applications| (3) HelixAngle |  (4) Series  |(5)Outside Dia.| (6) Others
1IC140 : High efficiency, Internal Coolant Support
HP131N : High Efficiency Drill for Non-ferrous Metals 080 5D . . Cone K : Tough 030 S : Short
) } | 2 Z : Counterboring D:20 }
GP108M : 3D type 2 flutes 8.0mm 5 x 8.0240mm corner edge 3.0mm type
GP103  : 3D type 3 flutes ’ ’ ’

M Icon Glossary

Shank Dia. Tolerance

Coating
) MEGACOAT ALTIN TiB, Diamond
4 Nano Ny Coai 9 [t \
N \\ Coating 0 Coating ‘ X\l Coating
S N S N
Point angle Helix Angle Internal coolant

140= Point angle 140° | Helix Angle 30°

with Coolant hole
Internal Coolant
Support

Shank Dia.
Tolerance is h6

No. of Flutes

i 3 flutes design

; Buiuiyoepy SHasu| s|qexepu|
Buipeaiy Jo-InD Buinooin Buuog SHEd [[eWS [eusslxg  spol 4Dd % NED SN, sepeln Jasu|
(2 I m m o (9] >

Bunua

S|o0L PlIoS

Bunn

uolnew.ou| 1A Buruang
jeoluyosy  SHEd areds 10} S|001
=) =2

xepu|
-
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Solid Drill High efficiency

/

HMIC140 &

Recommended Workpiece Materials

~30HRC

Titani

‘u.-

30~40HRC

steel

Alloy

Alloy

CastIron

~55HRC

Aluminum &

0

2
g

D

- Z|
0 :
a
5D
LY
Qutside Dia. Vil D o kel Flute length | Shenk length | Overall length | Shank Dia. QOutside Dia. Vil De. o Cezzelegh | Flute length | Shenk length | Overall length | Shank Dia.
Description *Code | Stock Description *Code | Stock
DC | % | |y | LCF | LS | OAL |DCON DC | Yee® |y | LGF | LS | OAL |DCON
IC140- 030-5D |63901| @ | 3.0 |*0%% | 23 | 28 | 36 | 66 | 6 [[IC140-066-5D|63934| @ | 6.6
IC140- 031-5D 63902 @ | 3.1 067-5D |63935| @ | 6.7
032-5D (63903| @ | 3.2 068-5D |63936| @ | 6.8
033-5D |63904| @ | 3.3 069-5D 63999 @ | 6.9
034-5D (63905 @ | 3.4 |70%%| 23 | 28 | 36 | 66 | 6 070-5D 63937 @ | 7.0
035-5D (63906| @ | 3.5 071-5D [63938| @ | 7.1
036-5D |63907| @ | 3.6 072-5D (63939 @ | 7.2
037-5D |63908| @ | 3.7 073-5D (63940| @ | 7.3 |1300°| 43 | 53 | 36 | 91 | 8
IC140- 038-5D |51904| @ | 3.8 074-5D (63941 @ | 7.4
039-5D (63909| @ | 3.9 075-5D |63942| @ | 7.5
040-5D (63910| @ | 4.0 076-5D [63943| @ | 7.6
041-5D (63911 | @ | 4.1 077-5D |63944| @ | 7.7
042-5D (63912 @ | 4.2 | 0004 078-5D (63945 @ | 7.8
29 | 36 | 36 | 74 | 6
043-5D |63913| @ | 4.3 | 006 079-5D |63946| @ | 7.9
044-5D (63914| @ | 4.4 080-5D [63947| @ | 8.0
045-5D (63915| @ | 4.5 1C140- 081-5D (63948| @ | 8.1
046-5D |63916| @ | 4.6 082-5D 63949 @ | 8.2
047-5D (63917| @ | 4.7 083-5D 63950 @ | 8.3
1C140- 048-5D |63918| @ | 4.8 084-5D 63951 @ | 8.4
049-5D |63919| @ | 4.9 085-5D 63952 @ | 8.5
050-5D [63920| @ | 5.0 086-5D 63953 @ | 8.6
051-5D (63900| @ | 5.1 087-5D |63954| @ | 8.7
052-5D (63921| @ | 5.2 088-5D |63955| @ | 8.8
053-5D |63922| @ | 5.3 089-5D 63956 @ | 8.9
054-5D (63998 @ | 5.4 |T0%%| 35 | 44 | 36 | 82 | 6 090-5D 63957| @ | 9.0 | 0006
Too21| 49 | 61 | 40 [ 103 | 10
055-5D |63923| @ | 5.5 091-5D 63958 @ | 9.1
056-5D |63924| @ | 5.6 092-5D 63959 @ | 9.2
057-5D (63925| @ | 5.7 093-5D [63960| @ | 9.3
058-5D (63926| @ | 5.8 094-5D |63961| @ | 9.4
059-5D |63927| @ | 5.9 095-5D 63962 @ | 9.5
060-5D |63928| @ | 6.0 096-5D |63963| @ | 9.6
1C140- 061-5D [63929| @ | 6.1 097-5D 63964 @ | 9.7
062-5D |63930| @ | 6.2 098-5D 63965 @ | 9.8
063-5D (63931 @ | 6.3 |705%°| 43 | 53 | 36 | 91 | 8 099-5D 63966 @ | 9.9
064-5D (63932| @ | 6.4 100-5D |63967| @ | 10.0
065-5D 63933 @ | 6.5 Recommended Cutting Conditions @ L104

*The code is a management number that is listed on the product. When ordering, please refer to "Description" in the table.

@ : Std. ltem




e Coolant Hole
Cooled cutting edge provides better tool life

sepelr) uasu|
>

o Flute
Optimized open fluting realized effective chip evacuation

® AITiN Coating
Excellent wear resistance with AITiN coating for excellent heat resistance
Polished edge reduces the cutting force and minimizes heat rise during
machining

S}asu| 8jqexepy|
Buiung
os)

b <~

~ R
W,
¥
KR &

s00L 40 3 NED
(¢

e Special point geometry
Smooth drilling with 140° point angle
High rigidity with conical relief

[euseixg
O

e Cutting Edge

8) D Curved cutting edge allows efficient chip creation and control =0
) _J Negative corner position strengthens and protects cutting edge “gfi E
Ea— oo | sk Outside Dia.| iy (et Flute length Shank ength] Overlllengh Shank D Description oo | s Outside Dia.| i i, (e et Flute gt Shank ength Overl length|Shank Dia ég
DC | Yee® |y | LGF | LS | OAL |DCON DC | O |y | LGF | LS | OAL |DCON ©
IC140-030-8D (63575| @ | 3.0 |*00%| 20 | 34 | 36 | 72 | 6 ||IC140-066-8D 63611 @ | 6.6 = F
IC140-031-8D |63576| @ | 3.1 067-8D|63612| @ | 6.7 °
032-8D 63577| @ | 3.2 068-8D [63613| @ | 6.8 ®
033-8D |63578| @ | 3.3 069-8D|63614| @ | 6.9 ¢ G
034-8D (63579 @ | 3.4 |*0004| 20 | 34 | 36 | 72 | 6 070-8D|63615| @ | 7.0 &
035-8D |63580| @ | 3.5 071-8D 63616 | @ | 7.1 5
036-8D 63581| @ | 3.6 072-8D (63617 | @ | 7.2 £ H
037-8D 63582 @ | 3.7 073-8D|63618| @ | 7.3 |10%%| 64 | 76 | 36 | 114 | 8 |
IC140-038-8D 63583 @ | 3.8 074-8D 63619| @ | 7.4 =
039-8D |63584| @ | 3.9 075-8D [63620| @ | 7.5 g J
040-8D (63585 @ | 4.0 076-8D [63621| @ | 7.6 a
041-8D |63586| @ | 4.1 077-8D [63622| @ | 7.7 5
042-8D 63587| @ | 4.2 | 004 078-8D 63623 @ | 7.8 = K
043-8D [63588| @ | 4.3 | *0016 % 431 %6 | 8116 079-8D [63624| @ | 7.9 @
044-8D [63589| @ | 4.4 080-8D [63625| @ | 8.0 ®
045-8D |63590| @ | 4.5 IC140-081-8D |63626| @ | 8.1 3
046-8D|63591| @ | 4.6 082-8D 63627 @ | 8.2 5
047-8D [63592| @ | 4.7 083-8D [63628| @ | 8.3
IC140-048-8D (63593 @ | 4.8 084-8D [63629| @ | 8.4 % M
049-8D |63594| @ | 4.9 085-8D [63630| @ | 8.5 ©
050-8D 63595 @ | 5.0 086-8D [63631| @ | 8.6 =
051-8D |63596| @ | 5.1 087-8D|63632| @ | 8.7 2SN
052-8D |63597| @ | 5.2 088-8D [63633| @ | 8.8 £9
053-8D [63598| @ | 5.3 089-8D [63634| @ | 8.9 o
054-8D 63599 @ | 5.4 |*00%| 48 | 57 | 36 | 95 | 6 090-8D (63635 @ | 9.0 | 4006 s p
055-8D |63600| @ | 5.5 091-8D 63636| @ | 9.1 |02 80 | 95| 40 ) 142 10 §
056-8D |63601| @ | 5.6 092-8D [63637| @ | 9.2 37
057-8D |63602| @ | 5.7 093-8D|63638| @ | 9.3 33 R
058-8D |63603| @ | 5.8 094-8D [63639| @ | 9.4 58
059-8D |63604| @ | 5.9 095-8D [63640| @ | 9.5
060-8D 63605 @ | 6.0 096-8D (63641 @ | 9.6 2 T
IC140- 061-8D |63606| @ | 6.1 097-8D |63642| @ | 9.7 "
062-8D |63607| @ | 6.2 098-8D [63643| @ | 9.8
063-8D (63608 @ | 6.3 |70 00| 64 | 76 | 36 | 114 | 8 099-8D |63644| @ | 9.9
064-8D |63609| @ | 6.4 100-8D |63645| @ | 10.0
065-8D 63610 @ | 65 Recommended Cutting Conditions @ L105

*The code is a management number that is listed on the product. When ordering, please refer to "Description"” in the table.

@ : Std. ltem
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Solid Drill 2 Flutes

. GP1 08M @ Recommended Workpiece Materials

~30HRC 30~40HRC steel Alloy | Alloy

CastIron

~55HRC

Aluminum &

0

-
— C
@]
al
DCON

OAL
3D
IL)
Qutside Dia. ' Outside Dia. P
Description . - (Shank Dia) t(,;ﬂlglr ggé o Ckaaee et Flute length | Overalllength Description — o Shank Dia) tmlr ,fn‘je ot kce egh | Flute length | Overalllength
DC=DCON LU | LCF | OAL DC=DCON LU | LCF | OAL
GP108M-005-3D| 63643 | @ | 05 | (0. 21| 3 | 20 | [GP108M-041-3D| 68639 | @ | 4.1 o | 17| 2 | s
GP108M-006-3D| 68645 | @ | 06 | (0,0 | 25 | 35 | 2 0423D| 68690 | @ | 42 | 0012
GP108M-007-3D| 68647 | @ | 07 | 9, | 32 | 45 | 23 | |GP108M-043-3D| 68691 | @ | 4.3
GP108M-008-3D| 68649 | @ | 08 | 0, 36| 5 | 24 044-3D| 68692 | @ | 4.4
GP108M-009-3D| 68651 | @ | 0.9 | 8, 4 |55 | 25 045-3D| 68693 | @ | 45 | oJ,| 18 | 24 | 58
GP108M-010-3D| 68653 | @ | 1.0 | 8| 47 | 6 | 26 046-3D| 68694 | @ | 4.6
GP108M-011-3D| 68655 | @ | 1.1 | 0, 54 | 7 | 28 047-3D| 68695 | @ | 4.7
GP108M-012-3D| 68657 [ ) 1.2 0 5 2 o GP108M-048-3D| 68696 [ ) 4.8
013-3D| ocseso | @ | 1.3 | 0010 049-3D| 68697 | @ | 4.9
GP108M-014-3D| 68661 (] 1.4 0 050-3D| 68698 [ 5.0 0
0010 | 7 9 | 32 0012 | 20 | 26 | 62
015-3D| 68663 | @ | 1.5 : 051-3D| 68699 | @ | 5.1 :
GP108M-016-3D| 68664 () 1.6 0 052-3D| 68700 o 5.2
0010 7 | 10 | 34
017-3D| 68665 | @ 1.7 : 053-3D| 68701 ) 5.3
GP108M-018-3D| 68666 ( } 1.8 0 8 iy 36 GP108M-054-3D| 68702 [ ] 5.4
0193D| 6sc67 | @ | 1.9 | 000 055-3D 68703 | @ | 55
L GP108M-020-3D| 68668 o 2.0 0 0 R . 056-3D| 68704 [ ) 5.6
021-3D| esee0 | @ | 21 | 0010 057-3D| 68705 | @ | 57 | o9, | 21 | 28 | 66
GP108M-022-3D| 68670 (] 2.2 o 058-3D| 68706 o 5.8
) 0010 | 10| 13 | 40
3 023-3D| 68671 (] 2.3 ‘ 059-3D| 68707 ) 5.9
= GP108M-024-3D | 68672 | @ | 24 060-3D| 68708 | @ | 6.0
3 025-3D| 68673 | @ | 25 | o8| 11 | 14 | 43 | |GP108M-061-3D| 68709 | @ | 6.1
026-3D| 68674 (] 2.6 062-3D| 68710 ) 6.2
enavis |GP108M-027-3D| 68675 | @ | 27 063-3D| 68711 | @ | 63 | 95| 23 | 31 | 70
] 028-3D| 68676 | @ | 2.8 064-3D| 68712 | @ | 6.4
Solid Tools 0 81 0 12 16 46
for GFRP 029-3D| 68677 | @ | 29 ' 065-3D| 68713 | @ | 6.5
Routers 030-3D| 68678 | @ 3.0 GP108M-070-3D| 68718 | @ 7.0 0
0015 | 25 | 34 | 74
GP108M-031-3D| 68679 [ ] 3.1 075-3D| 68723 ) 7.5 :
Drill
™ 032-3D| oses0 | @ | 32 | (O, | 14 | 18 | 49 | |GP108M-080-3D| 68728 | @ | 80 o | or | 5 | 70
o 033-3D| 68681 | @ | 33 085-3D| 68733 | @ | 85 | 00
GP108M-034-3D| 68682 o 3.4 GP108M-090-3D| 68738 o 9.0 0
0015 | 29 | 40 | 84
035-3D| 68683 (] 35 0 5 | 20 | 5o 095-3D| 68743 ) 9.5
03630 6scss | @ | 36 |00 GP108M-100-3D 6578 | @ | 100 | 085 | . | .| .o
037-3D| 68685 @@ | 37 GP108M-105-3D| 68753 | @ | 105 | (g
GP108M-038-3D| 68686 o 3.8 GP108M-110-3D| 68758 [ ) 11.0 0
0 0018 | 33 | 47 | 95
039-3D| 68687 | @ | 39 | ggip| 17 | 22 | 55 115-3D| 68763 | @ | 115 :
040-3D| 68688 | @ | 4.0 GP108M-120-3D| 68768 | @ | 120 | Qg | 35 | 51 | 102
*The code is a management number that is listed on the product. Recommended Cutting Conditions & L106

When ordering, please refer to "Description" in the table.

@ : Std. ltem
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Solid Drill 3 Flutes -

. GP103 @ Recommended Workpiece Materials Z?
s A
~30HRC | | 30~40HRC | | Stainle "oy | (" Ritey | | Castiron | | ~55HRC | |imimey) | =
n 2B
) \“@ J 150 ‘ J g
N 7 8
o - g C
5 [
e g D
oy, OAL =
3D
82
B S A A =)
eeorton o o ?Sl::j:keé?:.lj tmggié B e Lgh Fute length | Overall length R “Gode Stock %ﬁzﬁf ;T;a) gll!lr Erjié B Ceze e Flte length | Overall length g%
DC=DCON LU | LCF | OAL DC=DCON LU | LCF | OAL
GP103-030-3D | 68965 | @ | 30 | 9. | 12| 16 | 46 | |GP103-068-3D | 69003 | @ | 6.8 %U F
GP103-031-3D | 68966 | @ | 3.1 069-3D | 69004 | @ | 6.9 .
032-3D | 68967 | @ 3.2 o | 14| 18 | 49 070-3D | 69005 | @ 7.0 o
033-3D | 68968 | @ | 3.3 071-3D | 69006 | @ | 7.1 o | s | a4 | 74 g G
GP103-034-3D | 63969 | @ 3.4 072-3D | 69007 | @ 7.2 0013 3
035-3D | 68970 | @ | 35 0 073-3D | 69008 | @ | 7.3
036-3D | oso71 | @ | e | oo | 10 20|92 074-3D | 69009 | @ | 7.4 1% H
037-3D | 68972 | @ | 3.7 075-3D | 69010 | ® | 75 S
GP103-038-3D | 68973 | @ | 38 GP103-076-3D | 69011 | @ | 76 .
039-3D | 68974 | @ 3.9 077-3D | 69012 | @ 7.7 3
040-3D | 68975 | @ | 4.0 oma | 17 | 22 | 55 078-3D | 69013 | @ 7.8 :%J -
041-3D | 68976 | @ | 4.1 079-3D | 69014 | @ | 7.9
042-3D 68977 [ ] 4.2 080-3D 69015 [ ] 8.0 0 el I g K
GP103-043-3D | 68978 | @ | 43 081-3D | 6%16 | @ | 81 | 0 5
044-3D | 68979 | @ | 4.4 082-3D | 69017 | @ | 82
045-3D | 68980 | @ | 45 | 0. | 18 |24 | 58 083-3D | 69018 | @ | 8.3 g
046-3D | 68981 | @ | 4.6 084-3D | 69019 | @ | 8.4 5
047-3D | 68982 | @ | 47 085-3D | 69020 | @ | 85 &
GP103-048-3D | 68983 | @ | 48 GP103-086-3D | 69021 | @ | 86 -
049-3D | 68984 | @ 49 087-3D | 69022 | @ 8.7 = M
050-3D | 68985 | @ | 50 . 088-3D | 69023 | @ | 88 “
051-3D | esoss | @ | 51 | 09 | 0| %02 089-3D | 69024 | @ | 89 =
052-3D | 68987 | @ | 5.2 090-3D | 69025 | @ | 9.0 o 2EN
053-3D | 68988 | @ | 53 0913D | oo026 | @ | o1 | °o® 2% 08| =3
GP103-054-3D | 68989 | @ | 5.4 092-3D | 69027 | @ | 9.2 o
055-3D | 68990 | @ | 55 0933D | 69028 | @ | 93 s p
056-3D | 68091 | @ | 56 094-3D | 69020 | @ | 9.4 g
057-3D | 68992 | @ | 57 | 05 | 21|28 |66 095-3D | 69030 | @ | 95 5,
058-3D | 68993 | @ | 5.8 GP103-096-3D | 69031 | @ | 96 §"§ R
059-3D | 68994 | @ | 509 097-3D | 69032 | @ | 97 23
060-3D | 63995 | @ | 60 0983D | 69033 | @ | 98 o | a1 | asl g 3
GP103-061-3D | 68996 | @ | 6.1 099-3D | 69034 | @ | 99 | 008 =
062-3D | 68997 | @ | 62 1003D | 69035 | @ | 10.0 g T
063-3D | 68998 | @ | 6.3 105-3D | 69039 | @ | 105
064-3D | 68999 | @ 6.4 ooz | 23| 31 | 70 [ |GP103-110-3D | 69042 | @ | 11.0 0
065-3D | 69000 | @ | 65 115D | 60043 | @ | 115 | o0 | B[]
066-3D @ 69001 | @ | 6.6 GP103-120-3D | 69044 | @ | 120 | Q5 | 35 | 51 | 102
067-3D | 69002 | @ 6.7 Recommended Cutting Conditions & L107

*The code is a management number that is listed on the product. When ordering, please refer to "Description"” in the table.

- High efficiency with 3 flutes, AITiN coating
- Suitable for guide hole drilling with 150° point angle

@ : Std. ltem
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Solid Drill High efficiency for Non-ferrous Metals e

HP131N

@ Cutting Force Comparison (internal evaluation)

2.000

1 500 -

1.000 -

Cuttlng force (N

(o))
o
o

T

HP131N

Competitor A Competitor B Competitor C

@ Properties of Coating

Hardness (GPa)
X

TiCN

.TIBZ

.TiAIN
.TIN

400

1L [

600 800
Oxidation temperature ("C)

Oxidation resistance

1,000

High

El 3 flutes design

Improved machining stability compared to 2 flute designs
Superior surface finish, roundness, hole cylindricity
and unsurpassed hole size control

Superior hole straightness when machining cast
punching hole

F1 Sharp Chisel Edge

Reduces thrust force. Stabilizes the drill upon
contact with the workpiece

High self-centering performance with excellent
centripetal property

El Open flute structure
Efficiently evacuates chips at high feed rates

1 Deep Web Thinning

Smooth chip evacuation and low cutting force

1 Small margin width

Reduces frictional heat and suppresses wear

@ Surface Finish Comparison (internal evaluation)

1.6 _
DOWN
1.2+
08}
0

HP131N CompetitorD  Competitor E~ Competitor F

Surface roughness (umRa)

TiB2 : Coating for Non-ferrous Metals

® Superior wear resistance with high toughness
and high hardness
Hardness : 39.2GPa
Oxidation temperature : 850°C

® Smooth surface finish by suppressing welding

and edge build-up in machining of aluminum alloys
and copper alloys.



. HP131N @ Recommended Workpiece Materials z?
o A
Qo
(N :
’
Non Ferrous Material =
"T\/(\\/i\ - _ %% B
e < /) :
2
=
> FOSTSIST) :°
v s |3 .
LCF Al 8 g
@
5D -
9/ "
5i
o Outside Dia. WilDa o Cete e | Flute length | Shenk length Overall length Shank D) - Qutside Dia, MilDia B e e Flute length | Shank length  Overall length{ Shank Dia 2‘? E
Description *Code | Stock T Description *Code | Stock to\eranoé gm
DC LU | LCF | LS | OAL |DCON DC LU LCF LS | OAL [DCON| @ g
HP131N-030-5D |64800| @ | 3.0 |99%| 23 | 28 | 36 | 66 | 6 |[HP131N-068-5D (64838 @ | 6.8 m
HP131N-031-5D |64801 | @ | 3.1 069-5D 64839 @ | 6.9 s F
«
032-5D (64802| @ | 3.2 070-5D (64840 @ | 7.0
033-5D |64803| @ | 3.3 071-5D |64841| @ | 7.1 o)
o
034-5D |64804| @ | 3.4 |00 23 | 28 | 36 | 66 | 6 072-5D (64842 @ | 7.2 e G
° =}
035-5D [64805| @ | 3.5 073-5D (64843| @ | 7.3 @
036-5D |64806| @ | 3.6 074-5D |64844| @ | 7.4 ['000% 43 | 53 | 36 | 91 | 8 |
037-5D [64807| @ | 3.7 075-5D |64845| @ | 7.5 g H
HP131N-038-5D [64808| @ | 3.8 076-5D [64846| @ | 7.6
039-5D [64809| @ | 3.9 077-5D 64847 @ | 7.7 3
(o]
040-5D |64810| @ | 4.0 078-5D |64848| @ | 7.8 g J
=}
041-5D |64811 | @ | 4.1 079-5D (64849 @ | 7.9 @
042-5D (64812 | @ | 4.2 |, 004 080-5D |64850| @ | 8.0 o
Wl 29 | 36 |36 | 74 | 6 = K
043-5D (64813| @ | 4.3 |** HP131N-081-5D 64851 @ | 8.1 5
044-5D |64814| @ | 4.4 082-5D |64852| @ | 8.2
045-5D |64815| @ | 4.5 083-5D (64853 @ | 8.3 g
o
046-5D |64816| @ | 4.6 084-5D [64854| @ | 8.4 g
047-5D (64817 | @ | 4.7 085-5D (64855 @ | 8.5 @
HP131N-048-5D |64818| @ | 4.8 086-5D (64856 @ | 8.6 z
049-5D |64819| @ | 4.9 087-5D |64857| @ | 8.7 3 M
050-5D [64820| @ | 5.0 088-5D (64858 @ | 8.8
i
051-5D |64821| @ | 5.1 089-5D (64859 @ | 8.9 58
052-5D (64822 @ | 5.2 090-5D 64860 @ | 9.0 |5 006 a2 N
Toooi| 49 | 61 | 40 | 108 | 10 | ES
053-5D |64823| @ | 5.3 091-5D |64861| @ | 9.1 [** =
n
054-5D |64824| @ | 5.4 [100% 35 | 44 | 36 | 82 | 6 092-5D (64862 @ | 9.2 g
: @
055-5D [64825| @ | 5.5 093-5D (64863 @ | 9.3 g P
056-5D |64826| @ | 5.6 094-5D (64864 @ | 9.4 7
3
057-5D |64827| @ | 5.7 095-5D |64865| @ | 9.5 g R
3
058-5D [64828| @ | 5.8 096-5D |64866| @ | 9.6 g.é-
059-5D |64829| @ | 5.9 097-5D (64867 @ | 9.7 >
060-5D [64830| @ | 6.0 098-5D (64868 @ | 9.8 z Iz
[oR
HP131N-061-5D (64831| @ | 6.1 099-5D [64869| @ | 9.9 3
062-5D (64832| @ | 6.2 100-5D |64870| @ | 10.0
063-5D [64833| @ | 6.3 HP131N-105-5D (64875| @ | 10.5
064-5D (64834 @ | 6.4 10000 43 | 53 | 36 | 91 | 8 110-5D 64880 @ | 11.0 |, 007
: ooy 56 | 71 | 45 | 118 | 12
065-5D [64835| @ | 6.5 115-5D |64885| @ | 11.5 "
066-5D [64836| @ | 6.6 120-5D |64890| @ | 12.0
067-5D 64837 @ | 6.7 Recommended Cutting Conditions & L107

*The code is a management number that is listed on the product. When ordering, please refer to "Description" in the table.
@ : Std. Item
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Flat Drill (Counterboring) s

2ZDK

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 and chipping
rigidity with the special flute design with high hardness (35GPa) and superior oxidation resistance
Large Chip Pocket (oxidation temperature : 1,150 C)
40 MEGACOAT NANO
g o
230 [ ] o
8 25 TiCN ©  MEGACOAT
é 20 TIAIN
T 5 TiN
10
400 600 800 1,000 1,200 1,400
Oxidation temperature (<C)
Low Oxidation resistance High
\l Tool Life Comparison (S45C, 200 holes) (Internal evaluation)

Stable Machining with Minimum Wear
® Wear Comparison of Bottom Edge

Solid Tools —

Competitor A
T Cutting Conditions :
: n=3,000min"’
Vi=420mm/min
Drilling Depth =12mm (1.5D)
End Mills Wet

Solid Tools
for CFRP

Routers

Short type is available

Drills

Cutting ‘
Condtions |

~ Short type is highly rigid
with large core diameter fD
4R

Stable chip evacuation
by a large chip pocket

Large core
design

diameter

Suitable for shallow drilling 1.5D or under |
Short type

L72



Convenient plus

N N 1st process : 2nd process :
tolerance is available for Gusere Deep ariling

@6 type (2ZDK060S-P) - —~

@ Usage example of plus tolerance for 6 type ‘

Suitable situation

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

Tool for 2nd process E
2nd process : (Deep drilling) 2nd process :
interferes machining
surface of 1st process
(Guide hole machining)
- Hole distortion, bending
- Effects on finished surface

. - Effects on dimension of diameter

Finished surface of

X guide hole

No effect on
next process

@Applications

Hole Counterboring Plunge milling on Thin Plate Turning in Automatic Lathes / Turning Hole Expanding
| Internal Face
‘ l l Finishing ‘ l
‘ “ ‘ - ‘ -
B i % ‘
o — |
!
r : Reduced Burrs

Bottom Finishing after Drilling

Counterhoring and Guide
Hole Machining with a
Single Tool

Flat Bottom 1 Pass
Machining

Buipeaiy 140-1nD Buinooln Buliog S?fé";'?&fuws [BUIBIXT SO0 d0d B NGO suesgmﬂi(epm SapeIL) 1iasu|
(3 T (9] M m o (@] w >

Bunua
A

uolew.ou| N Butuing.
[eolyos)  SMed ieds 10} 51001 Buin - sjool plios
] o 2 = r

xepu|
-]
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-

Solid Tools

End Mills

Solid Tools
for CFRP

Routers

Drills

Cutting
Condtions

L74

Flat Drill (Counterboring)

/

. 2ZDK (Short type)

No. of Flutes :

2

Recommended Workpiece Materials

30~40HRC

Cast Iron

Aluminum &
Non Ferrous Material

N,

&
| A=l
(~212) (212.5~)
& srE==—=rfs— |
= OAL
MEGACOAT NANO is applied o z
) SiIE=—— -
OAL
L S~ ! @
LCF(LN) e
. 2ZDK (Short type)
(Unit : mm) (Unit : mm)
A oot QOutside Dia. il Dia Flute length |Under Neck Length| Shank Dia.|Overall length Description o Qutside Dia. il D Flute length {Under Neck Length| Shank Dia. |Overalllength
pc | %@ | | cF | LN | DCON| OAL pc | "% | 1 cF | LN | DCON| OAL
2ZDKo10S X e | 1.0 3 4 2ZDK042S [X) | @ | 4.2 3 | 14
2ZDK011S [ZX (mMTO| 1.1 a5 | 45 2ZDK043S [X] e | 4.3
2ZDK012S ([ |vto| 1.2 ' ' 2ZDK044S [R) mMTO| 4.4
2ZDK013S [T (mMTO| 1.3 4 5 2ZDK045S [X) | @ | 45 14 15
2ZDKo14S [F) (mTO| 1.4 4.5 55 2ZDK046S (R (mMTO| 4.6
2ZDKo15S (%] | ® | 15 5 5 2ZDK047S [® |vTo| 4.7
2ZDKo16S (%) o | 1.6 2ZDK048S [[X]| @ | 438 15 | 16
2ZDK017S [@® (mTO| 1.7 55 6.5 2ZDK049S [%) | e 4.9
2ZDKo18S [ mMTO| 1.8 2ZDK050S (%] @ | 5.0
2ZDK019S MTO| 1.9 6 7 2zDKo51S %) e | 51 | 0, 6 | 60
2zDK020s @ | ® | 20 | 9, i 2ZDK052S [ e | 52 R
2ZDK021S [T% |vto| 2.1 2ZDK053S [%) | @ | 5.3
2ZDK022S [FH) mMTO| 2.2 7 8 2ZDK054S [R) mMTO| 5.4
2ZDK023S mMTo| 2.3 2ZDK055S [X) | @ | 55 17 18
2ZDK024S [ e | 24 2ZDK056S [E) | ® | 56
2ZDK025S (K] | ® | 25 8 9 2ZDK057S [@§) mTO| 5.7
2ZDK026S (T | @ 2.6 2ZDK058S ([TX) | e 5.8 18 19
2ZDK027S e | 27 2ZDK059S [T |vTo| 5.9
2ZDK028S [TF) |vTo| 2.8 o 0 2ZDK060S B | ® | 6.0 19 | (21)
2ZDK029S e 29 2ZDK060S-PE®R) | ® | 6.0 | %% | 19 | 21 | 8 | 70
2ZDK030S (% e | 3.0 2ZDK061S ® | 61 0 | 21
2ZDK031S (X | @ | 3.1 2ZDK062S (%) | @ | 6.2
2ZDK032S [ wmTo| 3.2 10 11 2ZDK063S ® | 63
2ZDK033S (% | e | 33 2ZDK064S [H) | ® | 6.4 20 | 22
2ZDK034S [% e | 34 2ZDKO065S ®| 65
2ZDK035S (X | e G5 11 12 2ZDK066S [TX) | ® 6.6 o
2zDK036S (@ |vTo| 3.6 | 9., 6| e 2ZDK067S wro| 67 | 00 87
2ZDK037S X | e 3.7 2ZDKo68S [T | @ 6.8 21 23
2ZDK038S ([ZF] vTo| 3.8 R 2ZDK069S MTO| 6.9
2ZDK039S (@ |mT0| 3.9 2ZDK070S [T | e 7.0
2ZDK040S (%) | e 4.0 2ZDK071S [® |mT0| 7.1 22 24
2ZDK041S [ | @ | 4.1 13 | 14 2ZDK072S MTO| 7.2

* This tool is specially designed for plunge milling and NOT recommended for slotting.

- The drilling depth should be less than 1.5D(1.5 x DC).

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

Recommended Cutting Conditions & L108

@ : Std. ltem
MTO : Made to order



[eUISIXT  S00LGOd B NGO S“esgmﬁap”' SepeID Hesu|
w) (@) o3} >

Buiuiyoepy
sled |[ews
m

.2ZDK(Shorttype) z F
s
(Unit : mm) (Unit : mm) @
Qutside Dia. il Di Flute length Under Neck Lengt| Shank Dia. (Overall length QOutside Dia. il Di Flute length UnderNeck Lengt| Shank Dia. |Overal length o
Description Stock oo tolelzranlzé LoF N . Description Stock o tolérar:gé Lo N S g G
<.
=}
2ZDK073S %) e | 7.3 2ZDK105S (X} | @ | 10.5 @
2ZDK074S (R (mTO| 7.4 23 2ZDK106S (%) |[MTO| 10.6 33 35 5
2ZDK075S [@%) @ | 7.5 2ZDK107S (X% |vTo| 10.7 g— H
2ZDK076S [Z®) |vTo| 7.6 25 g 20 2ZDK108S [® |MTO| 10.8 =
2ZDKo77S %) e | 7.7 o4 2ZDK109S [T® |vTo| 10.9 =
2ZDK078S ® | 78 2ZDK110S (X | @ | 11.0 34 | 36 g J
2ZDK079S [T |vTo| 7.9 2ZDK111S [FR) |vmo| 11.1 3
2ZDK080S [H e | 8.0 (27) 2ZDK112S [ZH) (mMTO| 11.2
o
2ZDK081S (%) mTo| 8.1 25 57 2ZDK113S [Z§) mMTO| 11.3 35 37 = K
>
2ZDK082S [X] | @ | 8.2 2ZDK114S [ (vT0| 11.4 100 @
2ZDK083S [T® |vTo| 8.3 2ZDK115S (X} | @ | 115 o=
o
2ZDK084S (%) (mMTO| 8.4 26 | 28 2ZDK116S [ZK] (MTO| 11.6 12 &
2ZDK085S [X)| @ | 85 2ZDK117S [®) |MT0| 11.7 36 | 38 §
2ZDK086S [F) [MT0| 8.6 0 2ZDK118S [% |vTo| 11.8 o
2ZDK087S [FH) | @ | 87 | O | 27 | 29 2ZDK119S [FE) |mto| 11.9 | 0018 = M
2ZDK08sS (%) | @ | 8.8 2ZDK120S @B | e | 12.0 37 | (39) a
2ZDK089S [§) [MTO| 8.9 2ZDK125S 8| @ | 125 41 41 .
c
2ZDK090S [X) | @ | 9.0 28 | 30 0 | 8o 2ZDK130S [FH | e | 13.0 43 | 43 gg‘ N
w
2ZDK091S [Z§) [MT0| 9.1 2ZDK135S [FB | @ | 135 44 | 44 23
2ZDK092S [ mMTOo| 9.2 2ZDK140S [FH | @ | 14.0 45 | 45 =m
2ZDK093S [T® |vTo| 9.3 00 | af 2ZDK145S (B | @ | 145 47 | 47 § p
2ZDK094S [T |vTo| 9.4 2ZDK150S [FH | @ | 15.0 48 | 48 g
2ZDK095S [X) | @ | 95 2ZDK155S (B | @ | 155 50 | 50 7
2ZDK096S [T |MTo| 9.6 2ZDK160S [ | @ | 16.0 52 | (52) 5 5
33‘
2ZDK097S [ ([mT0| 9.7 30 | 32 2ZDK165S 8| ® | 16.5 53 | 53 g§ R
o9
2ZDK098S (%] e | 9.8 2ZDK170S @B | @ | 17.0 54 | 54 >
2ZDK099S [@® mMTO| 9.9 33 2ZDK175S B | @ | 175 56 | 56 6 -
2ZDK100S [ | e | 10.0 31 | (33) 2ZDK180S (8 | e | 18.0 57 | 57 ) T
2ZDK101S [ER) [mMTO| 10.1 33 2ZDK185S (B | @ | 185 59 | 59
2ZDK102S [ (MT0| 10.2 0 12 | 100 2ZDK190S [@B | @ | 19.0 0 60 | 60 15
2ZDK103S (%) | @ | 103 | %% | 32 | 34 2ZDK195S [ | @ | 195 | %% | 62 | 62
2ZDK104S [®) [MTO| 10.4 2ZDK200S [® | e | 20.0 63 | (63) | 20

* This tool is specially designed for plunge milling and NOT recommended for slotting.
- The drilling depth should be less than 1.5D(1.5 x DC).

Recommended Cutting Conditions @ L108

@ : Std. ltem
MTO : Made to order
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Solid Tools

End Mills

Solid Tools
for CFRP

Routers

Drills

Cutting
Condtions

L76

Flat Drill (Counterboring)

/

M 2ZDK

No. of Flutes : 2

Recommended Workpiece Materials

~30HRC

30~40HRC

Castlron

ol

&
N
NS /
@@ /‘ D
@ Q7 I{‘l 5 .
fig.1
——— gk
LN
. . OAL
E MEGACOAT NANO is applied
D ¢ 2 g @
LCF(LN) |
OAL
M 2ZDK
(Unit : mm) (Unit : mm)
QOutside Dia. Vil i Fiute length {Unde Neck Length| - Shank Dia. | Overall length Outside Dia. Vil Di Flute length | Under Neck Lenghh| Shank Dia. | Overalllength
Description Stock tolnleranI:e Description Stock tolé - rfcle
DC LCF LN DCON | OAL DC LCF LN DCON | OAL
2ZDK030(X) | ® | 30 | 0, | 14 | 15 2zDKo7oFE) | @ | 7.0 32 | 33
0
2zDKo33 [ | @ | 33 15 | 16 2zDKo75 (8 | ® | 75 | 5| 34 | 35 | 8 | 70
27DK035 (%) ® 35 17 18 2ZDKo080 8 ® | 80 36 | (36)
2ZDKo040 (X} ® 40 19 | 20 2ZDKo085 (X} ® | 85 38 | 39
2ZDKo42 [F8) ® | 42 20 21 2zDKoss [X) ® 88 39 40
2zDKo4s () | @ | 45 o | 21 | 2 | 8 | 60 2zDKooo @) | ® | 9.0 | 0. | 40 | 41 | 10 | 80
27zDKos0[EE) @ | 50 | %9 | 23 | 24 2ZDK095 (%) | @ | 95 42 | 43
2ZDKo053 [X) ® | 53 24 | 25 2ZDK100 I8 @ | 10.0 45 | (45)
2ZDKo055 (8] ® 55 25 | 26 2ZDK103 X} ® | 103 46 | 47
2ZDKo56 %) ® 56 26 | 27 2ZDK105 (X} ® | 105 47 | 48
2ZDK060 (8 ® 60 28 | (28) 2ZDK110 5} ® | 110 _0_318 51 52 12 | 100
2ZDKO065 (5] ® 65 . 30 | 31 . o 27DK115 %) ® | 115 53 | 54
27zDKocs @) | @ | 68 | %9 | 31 | 32 2ZDK120(E8 | ® | 120 54 | (54)

* This tool is specially designed for plunge milling and NOT recommended for slotting.
- The drilling depth should be less than 2D(2 x DC).

Recommended Cutting Conditions & L108

@ : Std. ltem



Recommended Cutting Conditions

/

M 2FESS

Applications Workpiece Material Application |Outside Dia. DC (mm) o1 22 o4 26 28 212 216
Sp'“d'fm?ﬁ‘()‘"““°” 25,500 | 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 = =
2 Sp'”d'fm'?rf.‘()‘"“""" 19,000 | 11,000 | 6000 | 4,000 | 3000 | 2000 | 1,500
® Slotting
Feed Rate (mm/min) 135 140 225 250 250 245 245
ae
, Spindle Revolution |, 49 | 11000 | 5,600 3,700 2,800 1,900 1,400
Shouldering ) (min”)
Shouldering
Depth of Cut (ap x ae) Feed Rate (mm/min)| 195 220 285 315 310 230 200
(mm) Alloy Steel - -
12DC x 0.05DC Sp'”d'fm?r?Y)‘"“"O” 18,000 | 9500 | 4800 | 3200 | 2400 | 1,600 | 1,200
(DC < @3) Slotting
1.2DC x 0.1DC Feed Rate (mm/min)| 115 130 170 190 185 185 185
(DC = 03)
Sp'”d'fmﬁ‘ﬁY)‘"““°” 17,000 | 8800 | 4400 | 3000 | 2200 | 1500 | 1,100
Shouldering
ElEsEes s Feed Rate (mm/min) 55 80 100 105 105 110 110
(&0 = 4RAIRE) Sp'”d'?m':i‘ﬁ‘.’)c"“""" 16,000 | 8000 | 4,000 | 2700 | 2,000 | 1,300 990
T Slotting
& Feed Rate (mm/min)| 35 50 60 63 63 65 65
sPi”d'fm?ﬁY)c"““‘)” 22,000 | 11,000 | 5,600 3,700 | 2,800 1,900 1,400
Slotting Shouldering
Feed Rate (mm/min) 95 95 110 115 115 115 115
Depth of Cut (ap) (mm) Stainless Steel - -
0.1DC (DC < o) Sp'”d'fmﬁ‘ﬁ\’)‘"u""" 16,000 | 8,000 4,000 2,700 2,000 1,300 990
0.3DC (21 < DC < @3) Slotting
0.5DC (DC = 23) Feed Rate (mm/min)| 60 60 65 70 70 70 70
* Machining with water soluble coolant is recommended for stainless steel.
Applications Workpiece Material Application |Outside Dia. DC (mm)| 0.5 o1 22 04 26 28 012 216
Spi“d'?mFi‘r’f.‘,’)‘"““°” 32,000 | 25,500 | 13,200 | 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 : -
o Sp'”d'fm?ﬁ‘()‘"u"°" 29,000 | 19,000 | 11,000 | 6,000 | 4,000 | 3,000 | 2,000 | 1,500
® Slotting
Feed Rate (mm/min)| 130 135 140 225 250 250 245 245
L—jae - -
, Sp'“d'fm?ﬁl’)‘"“"o” 27,000 | 22,000 | 11,000 | 5600 | 3,700 | 2,800 | 1,900 | 1,400
Shouldering Shouldering
Depth of Cut (ap x ae) Feed Rate (mm/min)| 180 195 220 285 315 310 230 200
(mm) Alloy Steel - -
15DC x 0.05DC Sp'“d'fm'?r?Y)‘"“"°” 27,000 | 18,000 | 9,500 | 4,800 | 3,200 | 2,400 | 1,600 | 1,200
(DC < @3) Slotting
1.5DC x 0.1DC Feed Rate (mm/min)| 105 115 130 170 190 185 185 185
(DC = 03)
Spmdlfmﬁ‘ﬁy;)'m")” 25,000 | 17,000 | 8,800 | 4,400 | 3,000 | 2,200 | 1,500 | 1,100
Shouldering
Prehardened steel Feed Rate (mm/min)| 50 55 80 100 105 105 110 110
(&0 = 2BIRIRE) Spmdf;ﬁ”fm“°” 25,000 | 16,000 | 8,000 | 4,000 | 2,700 | 2,000 | 1,300 | 990
c: Slotting
3 Feed Rate (mm/min)| 30 35 50 60 63 63 65 65
Spi”d'fm'?ﬁ‘()‘"““"” 27,000 | 22,000 | 11,000 | 5,600 | 3,700 | 2,800 | 1,900 | 1,400
Slotting Shouldering
Feed Rate (mm/min) 60 95 95 110 115 115 115 115
Depth of Cut (ap) (mm) Stainless Steel - -
0.1DC (DC < o1) Sp'“d'fm?fY)‘"“t'°" 25,000 | 16,000 | 8,000 | 4,000 | 2,700 | 2,000 | 1,300 | 990
0.3DC (21 < DC < 23) Slotting
0.5DC (DC 2 23) Feed Rate (mm/min)| 35 60 60 65 70 70 70 70

* Machining with water soluble coolant is recommended for stainless steel.
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Recommended Cutting Conditions -

. 2FESL (Shouldering)

L78

Applications Workpiece Material Outside Dia. DC (mm) ol 2 o4 26 28 012 216
Spi”"'&?ﬁ?’;"”‘“" 19,000 | 9500 | 480 | 3200 | 2400 | 1,600 | 1,200
Carbon Steel, Cast Iron
Feed Rate (mm/min)| 210 210 210 210 210 210 210
2 Sp'”d'?m?ﬁi’)"'”m“ 14300 | 7,200 3,600 2,400 2,000 1,300 1,000
Alloy Steel
ae Feed Rate (mm/min)| 155 160 160 160 170 170 150
Shouldering Spindle Reyolution | 44 559 | 5600 2,800 1,900 1,600 1,000 800
Prehardened steel (min™) ’ ’ ’ ! ’ ’
Depth of Cut (ap x ae ~
o (mm)( ; ! 0 = CRIFIRG), Feed Rate (mm/min) 85 85 90 90 100 95 80
2.5DC x 0.05DC ; ;
(DC < 03) Spindle BEYOIUion | 14300 | 7200 | 3600 | 2400 | 2000 | 1300 | 1000
25DC x 0.1DC Stainless Steel
(DC = @3) Feed Rate (mm/min) 95 95 95 95 105 105 80
* Machining with water soluble coolant is recommended for stainless steel.
Slotting is not recommended.
B 2FEKS, 2FEKM
Applications Workpiece Material | Application |Outside Dia. DC (mm) 23 o4 26 28 210 012 216
Spi”d'?m?ﬁY)‘"“tiO" 9,300 7,000 4,600 3,600 2,900 2,400 2,000
Shouldering
Feed Rate (mm/min)| 450 450 470 430 400 360 320
Carbon Steel, Cast Iron : -
Sp'”d'?m':i‘r‘]?l’)‘"“""" 7500 | 6000 | 4400 | 3300 | 2700 | 2,300 | 1,900
Slotting
Feed Rate (mm/min)| 240 260 340 340 340 340 320
[oX
© . .
Sp'”d'fm?ﬁY)‘"“"O" 8800 | 6600 | 4400 | 3300 | 2600 | 2200 | 1,800
ae Shouldering
= Feed Rate (mm/min)| 370 370 440 400 360 330 290
Shouldering Alloy Steel Sl T
pindle Revolution | 7 54, 5,400 3,600 2,700 2,200 1,800 1,500
Depth of Cut (ap x ae) (mm) . (min™)
Slotting
12DC x 0.1DC Feed Rate (mm/min)| 270 270 270 270 270 270 270
Sp'”d'fmﬁ‘r?Y)‘"“"O” 6,400 | 4800 | 3200 | 2400 | 1900 | 1,600 | 1,200
Shouldering
E— Feed Rate (mm/min)| 130 130 130 140 140 140 140
(72}
§ 777 (D=3l Sp'”d'?m?r?.‘()c"“""“ 5300 | 4,000 2,600 2,000 1,600 1,300 1,000
e %I Slotting
c(_r)) Feed Rate (mm/min)| 120 120 120 120 120 120 120
Sioting Spindle FeYolulon | 5000 | 6,000 | 4000 | 3000 | 2400 | 2000 | 150
End Mil Shouldering
nais Depth of Cut (ap) (mm) Feed Rate (mm/min)| 140 140 140 140 140 140 140
Sl Tools 0.5DC Stainless Steel Soindle Rovolutt
for OFRP [ ?miﬁY)" ution | 5 300 4,000 2,600 2,000 1,600 1,300 1,000
Slotting
Routers Feed Rate (mm/min)| 80 90 100 100 100 90 90
Drills * Machining with water soluble coolant is recommended for stainless steel.
Cutting
Conditions




I 4FESM (shouldering)

Applications Workpiece Material Outside Dia. DC (mm) ol 2 o4 26 28 212 216
Spi”d'fm?r?\’)‘"u“°” 25500 | 13,000 | 6,600 | 4,400 | 3,300 | 2,200 | 1,700
Carbon Steel, Cast Iron
Feed Rate (mm/min)| 335 345 580 620 625 630 600
N Spi”d'fm':i‘ﬁ‘.’)‘"““°” 22,000 | 11,000 | 5600 | 3700 | 2800 | 1,900 | 1,400
Alloy Steel
Feed Rate (mm/min)| 290 290 395 455 455 470 460
jae
Spindle Revolution
Shouldering Prehardened steel (min”) 12,000 | 7,200 4,200 3,000 2,200 1,500 1,100
Depth of Cut (ap x ae) (mm) (30 ~ 45HRC) Feed Rate (mm/min)| 105 125 150 160 160 165 140
1.5DC x 0.05DC N =—
(DC < a3) pin ?m";?‘()" ution 5000 | 11,000 | 5600 | 3,700 | 2,800 | 1,900 | 1,400
1.5DC x 0.1DC Stainless Steel
(DC=03) Feed Rate (mm/min)| 130 145 165 165 170 175 155
* Machining with water soluble coolant is recommended for stainless steel.
Slotting is not recommended.
. 4FEKM (Tough corner edge, Shouldering)
Applications Workpiece Material Outside Dia. DC (mm) 23 [-Z3 26 28 210 212 216
Spi“d'fm?,?‘()‘"“m” 10,600 | 8000 | 58300 | 4000 | 8200 | 2,700 | 2,100
Carbon Steel, Cast Iron
Feed Rate (mm/min)| 680 690 770 770 770 770 770
Spi”d'fmﬁ*ﬁ‘.’)‘"“‘i°” 8,800 | 6600 | 4400 | 3300 | 2,600 | 2,200 | 1,800
a Alloy Steel
© Feed Rate (mm/min)| 500 550 620 630 630 630 610
Spindle Revolution
{“ae Prehardened steel Gl 6,400 4,800 3,200 2,400 1,900 1,600 1,200
Shouldering (30/=45HRC) Feed Rate (mm/min)| 180 180 180 190 190 190 190
Depth of Cut (ap x ae) (mm) N X
Spindle Revolution
15DC x 0.1DC (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 water soluble coolant is recommended for stainless steel.

Slotting is not recommended.
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Recommended Cutting Conditions -

M 2FESW

Applications Workpiece Material | Application |Outside Dia. DC (mm) 23 [-Z) 25 26 28 210 012 213
Spindle Revolution (min”)| 11,000 8,000 6,400 5,300 4,000 3,200 2,700 2,500
Shouldering
Feed Rate (mm/min)| 660 640 640 640 520 450 410 400
Carbon Steel, Cast Iron
s Spindle Revolution (min”)| 11,000 8,000 6,400 5,300 4,000 3,200 2,700 2,500
otting
= Feed Rate (mm/min) 550 480 510 530 480 440 410 400
Spindle Revolution (min)| 7,400 5,600 4,500 3,700 2,800 2,200 1,900 1,800
Shouldering
e Feed Rate (mm/min) 420 430 430 430 350 300 270 260
Shouldering Alloy Steel
Spindle Revolution (min)| 7,400 5,600 4,500 3,700 2,800 2,200 1,900 1,800
Depth of Cut (ap x ae) (mm) Slotting
1DC x 0.2DC Feed Rate (mm/min)| 300 340 360 370 340 310 270 260
Spindle Revolution (min”)| 7,400 5,600 4,500 3,700 2,800 2,200 1,900 1,800
Shouldering
Prehardened steel Feed Rate (mm/min) 160 160 160 160 140 140 140 140
(30 ~ 45HRC) S Spindle Revolution (min)| 7,400 5,600 4,500 3,700 2,800 2,200 1,900 1,800
7777 lotting
%T Feed Rate (mm/min) 110 110 120 120 120 120 120 120
N Spindle Revolution (min)| 7,400 5,600 4,500 3,700 2,800 2,200 1,900 1,800
Shouldering
) Feed Rate (mm/min) 180 240 240 240 200 170 160 160
Slotting Stainless Steel
Depth of Cut (ap) (mm) Slotting Spindle Revolution (min”)| 7,400 5,600 4,500 3,700 2,800 2,200 1,900 1,800
i
0.2DC Feed Rate (mm/min) 120 120 130 130 130 130 130 130
* Machining with water soluble coolant is recommended for stainless steel.
Applications Workpiece Material | Application |Outside Dia. DC (mm) 23 o4 25 26 28 210 212 213
Spindle Revolution (min)| 11,000 8,000 6,400 5,300 4,000 3,200 2,700 2,500
Shouldering
Feed Rate (mm/min) 810 800 800 800 650 560 510 450
Carbon Steel, Cast Iron
s Spindle Revolution (min)| 11,000 8,000 6,400 5,300 4,000 3,200 2,700 2,500
lotting
= Feed Rate (mm/min)| 810 800 800 800 650 560 510 450
Spindle Revolution (min”)| 7,400 5,600 4,500 3,700 2,800 2,200 1,900 1,800
Shouldering
L—ae Feed Rate (mm/min)| 530 530 530 530 430 370 340 300
Shouldering Alloy Steel
Spindle Revolution (min”)| 7,400 5,600 4,500 3,700 2,800 2,200 1,900 1,800
Depth of Cut (ap x ae) (mm) Slotting -
1DC x 0.2DC Feed Rate (mm/min) 530 530 530 530 430 370 340 300
Spindle Revolution (min)| 7,400 5,600 4,500 3,700 2,800 2,200 1,900 1,800
Shouldering
Erelerlanzs el Feed Rate (mm/min)| 200 200 200 200 180 180 180 180
(80 ~ 45HRC) Spindle Revolution (min)| 7,400 5,600 4,500 3,700 2,800 2,200 1,900 1,800
7777 Slotting
%I Feed Rate (mm/min)| 140 140 150 150 150 150 150 150
Spindle Revolution (min”)| 7,400 5,600 4,500 3,700 2,800 2,200 1,900 1,800
Shouldering
Slotti Feed Rate (mm/min)| 300 300 300 300 240 210 200 200
otting Stainless Steel
Depth of Cut (ap) (mm) S Spindle Revolution (min”)| 7,400 | 5,600 | 4,500 | 3,700 | 2,800 | 2,200 1,900 1,800
lotting
0.2DC Feed Rate (mm/min)| 150 150 160 160 160 160 160 160
* Machining with water soluble coolant is recommended for stainless steel.
Applications Workpiece Material | Application | Outside Dia. DC (mm) 23 04 25 26 28 210 212 213
i Spindle Revolution (min™)| 11,000 | 8,000 6,400 5,300 4,000 3,200 2,700 2,500
: Feed Rate (mm/min) 960 960 960 960 780 680 620 570
Carbon Steel, Cast Iron
S Spindle Revolution (min™)| 11,000 8,000 6,400 5,300 4,000 3,200 2,700 2,500
lotting
2 Feed Rate (mm/min) 960 960 960 960 780 680 620 570
Spindle Revolution (min™)| 7,400 5,600 4,500 3,700 2,800 2,200 1,900 1,800
~ae Feed Rate (mm/min) 640 640 640 640 520 450 410 370
Shouldering Alloy Steel - - P
Spindle Revolution (min™)| 7,400 5,600 4,500 3,700 2,800 2,200 1,900 1,800
Depth of Cut (ap x ae) (mm) Slotting -
1DC x 0.2DC Feed Rate (mm/min) 640 640 640 640 520 450 410 370
. ~ | Spindle Revolution (min™)| 7,400 5,600 4,500 3,700 2,800 2,200 1,900 1,800
Ereraeneseeel " | Feed Rate (mm/min) 240 240 240 240 210 210 210 210
(30 ~ 45HRC) s Spindle Revolution (min™)| 7,400 | 5,600 | 4,500 | 3,700 | 2,800 | 2,200 | 1,900 | 1,800
77 lotting
%L Feed Rate (mm/min) 160 160 180 180 180 180 180 180
Shouer Spindle Revolution (min™)| 7,400 5,600 4,500 3,700 2,800 2,200 1,900 1,800
jouldering
Slotti Feed Rate (mm/min) 360 360 360 360 300 260 240 240
oting Stainless Steel
Depth of Cut (ap) (mm) s Spindle Revolution (min™)| 7,400 5,600 4,500 3,700 2,800 2,200 1,900 1,800
otting
0.2DC Feed Rate (mm/min) 180 180 200 200 200 200 200 200

* Machining with water soluble coolant is recommended for stainless steel.




M 66M, 66MCR

Applications Workpiece Material | Application | Depth of Cut (ap x ae) (mm) | Outside Dia. DC (mm) 26 28 210 012 216 220 @25
Spindle Revolution (min”)| 10,300 | 7700 | 6,200 | 5,100 | 3,800 | 3,100 | 2,500
1DC x 0.05DC
Feed Rate (mm/min) | 2,070 | 2,530 | 2,530 | 3,320 | 3,280 | 3,430 | 2,840
Carbon Steel | Shouldering
2DC X 0.02DC Spindle Revolution (min")| 12,300 | 9,200 | 7400 | 6,200 | 4,600 | 3,700 | 3,000
(Finishing) Feed Rate (mm/min) | 1,990 | 2,430 | 2,430 | 3,190 | 3,150 | 3,290 | 2,730
Spindle Revolution (min™)| 5,800 | 4,400 | 3,500 | 2,900 | 2,200 | 1,700 | 1,400
1DC x 0.05DC
Feed Rate (mm/min) | 880 | 1,110 | 1,110 | 1,450 | 1,460 | 1,540 | 1,230
Alloy Steel Shouldering
DG x 0.02DC Spindle Revolution (min”)| 7000 | 5,200 | 4,200 | 3,500 | 2,600 | 2,100 | 1,700
(Finishing) Feed Rate (mm/min) | 840 | 1,060 | 1,060 | 1,390 | 1,400 | 1,470 | 1,180
Spindle Revolution (min")| 4,700 | 3,500 | 2,800 | 2,300 | 1,800 | 1,400 | 1,100
1DC x 0.05DC
Btz siel Feed Rate (mm/min) | 470 630 630 810 810 870 680
Shouldering
< 40HRC DG x 0.02DC Spindle Revolution (min’)| 5,600 | 4,200 | 3,400 | 2,800 | 2,100 | 1,700 | 1,300
(Finishing) Feed Rate (mm/min) | 450 | 610 | 610 | 780 | 780 | 830 | 650
Spindle Revolution (min”)| 9,000 | 6,800 | 5,400 | 4,500 | 3,400 | 2,700 | 2,200
1DC x 0.05DC
Stainless Steel Feed Rate (mm/min) | 1,370 | 1,720 | 1,720 | 2,250 | 2,270 | 2,390 | 1,910
SUS303 Shouldering
SUS416 DG x 0.02DC Spindle Revolution (min”)| 7200 | 5,400 | 4,300 | 3,600 | 2,700 | 2,200 | 1,700
(Finishing) Feed Rate (mm/min) | 880 | 1,100 | 1,100 | 1,440 | 1,450 | 1,530 | 1,220
Spindle Revolution (min")| 6,200 | 4,700 | 3,700 | 3,100 | 2,300 | 1,900 | 1,500
1DC x 0.05DC
Stainless Steel Feed Rate (mm/min) | 730 980 980 1,210 | 1,240 | 1,310 | 1,070
SUS304 Shouldering
SUS316 2DC X 0.02DC Spindle Revolution (min")| 7500 | 5,600 | 4,500 | 3,700 | 2,800 | 2,200 | 1,800
(Finishing) Feed Rate (mm/min) | 700 | 940 | 940 | 1,160 | 1,190 | 1,260 | 1,030
Spindle Revolution (min™)| 5,700 | 4,300 | 3,400 | 2,900 | 2,200 | 1,700 | 1,400
1DC x 0.05DC
Stainless Steel Feed Rate (mm/min) | 670 900 900 1,120 | 1,140 | 1,210 980
13-8PH, 15-5PH | Shouldering
: DG x 0.02DC Spindle Revolution (min”)| 6,900 | 5,200 | 4,100 | 3,400 | 2,600 | 2,100 | 1,700
(Finishing) Feed Rate (mm/min) | 650 | 860 | 860 | 1,070 | 1,000 | 1,160 | 950
Q.
® Spindle Revolution (min")| 6,300 | 4,700 | 3,800 | 3,200 | 2,400 | 1,900 | 1,500
1DC x 0.05DC
ae Titanium Alloys Feed Rate (mm/min) | 850 1,060 | 1,060 | 1,430 | 1,420 | 1,500 | 1,210
——— h Shouldering
Ti-6AI-4V : —
Shoukdering 2DC x0.020C Spindle Revolution (min")| 7600 | 5,700 | 4,500 | 3,800 | 2,800 | 2,300 | 1,800
(Finishing) Feed Rate (mm/min) | 810 | 1,020 | 1,020 | 1,370 | 1,360 | 1,440 | 1,160
Spindle Revolution (min”)| 2,300 | 1,700 | 1,400 | 1,100 800 700 500
1DC x 0.05DC
o Feed Rate (mm/min) | 300 | 380 | 380 | 510 | 510 | 540 | 430
AR | o
DG x 0.02DC Spindle Revolution (min”)| 2,700 | 2,000 | 1,600 | 1,400 | 1,000 | 800 | 700
(Finishing) Feed Rate (mm/min) | 290 | 370 | 370 | 490 | 490 | 520 | 420
Spindle Revolution (min”)| 1,700 | 1,300 | 1,000 800 600 500 400
1DC x 0.05DC
Superalloy Feed Rate (mm/min) | 200 270 210 330 340 360 290
| 1 625 Shouldering
e DG x 0.02DC Spindle Revolution (min”)| 2,000 | 1,500 | 1,200 | 1,000 | 800 | 600 | 500
(Finishing) Feed Rate (mm/min) | 190 | 260 | 260 | 320 | 320 | 340 | 280
Spindle Revolution (min”)| 1,400 | 1,000 | 800 700 500 400 300
1DC x 0.05DC
Superalloy Feed Rate (mm/min) | 120 140 140 160 170 180 150
| ©718 Shouldering
fcone 2DC % 0.02DC Spindle Revolution (min”)| 1,600 | 1,200 | 1,000 | 800 | 600 | 500 | 400
(Finishing) Feed Rate (mm/min) | 110 | 130 | 130 | 160 | 160 | 170 | 140
Spindle Revolution (min")| 11,400 | 8,500 | 6,800 | 5,700 | 4,300 | 3,400 | 2,700
1DC x 0.05DC
Cast Iron Feed Rate (mm/min) | 2,300 | 2,810 | 2,810 | 3,690 | 3,640 | 3,810 | 3,160
<19HRC Shouldering
s DG x 0.02DC Spindle Revolution (min")| 13,700 | 10,300 | 8,200 | 6,800 | 5,100 | 4,100 | 3,300
(Finishing) Feed Rate (mm/min) | 2,200 | 2,700 | 2,690 | 3,540 | 3,500 | 3,660 | 3,030
Spindle Revolution (min®)| 8,700 | 6,500 | 5,200 | 4,400 | 3,300 | 2,600 | 2,100
1DC x 0.05DC
©asl e Feed Rate (mm/min) | 1,320 | 1,660 | 1,660 | 2,170 | 2,190 | 2,300 | 1,840
Shouldering
< 26HRC DG x 0.02DC Spindle Revolution (min")| 10,500 | 7900 | 6,300 | 5,200 | 3,900 | 3,100 | 2,500
(Finishing) Feed Rate (mm/min) | 1,270 | 1,600 | 1,600 | 2,080 | 2,100 | 2,210 | 1,770

Slotting is not recommended.

* Machining with water soluble coolant is recommended for stainless steel, titanium alloys and Superalloy.
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Recommended Cutting Conditions -

B 4MFK (short, Medium), 4MFR (Medium)

Applications Workpiece Material | Application Depth of Cut (ap x ae) (mm) Outside Dia. DC (mm)| @3 o4 o5 26 28 210 212 216
_ Short 1.2DC x 0.15DC Spinde Revoluon (min) | 13,800| 10,700 8,800 | 7,500 | 6,000 | 4,800 | 4,000 | 3,300
Bzt Medium 1.5DC x 0.15DC -
Garbon Stesl edium 1. x0. Feed Rate (mm/min) | 1,400 | 1,400 | 1,400 | 1,500 | 1,500 | 1,400 | 1,400 | 1,300
arl
. Spindle Revolution (min') | 13,800|10,700| 8,800 | 7,500 | 6,000 | 4,800 | 4,000 | 3,300
Slotting ap<1DC :
o Feed Rate (mm/min) | 620 700 750 780 830 850 800 750
© , Short 1.2DC x 0.1DC Spinde Revoluon (min’) | 10,600| 9,300 | 8,300 | 7,400 | 6,000 | 4,700 | 3,800 | 2,800
Shouldering Medium 1.5DC x 0.1DC
Aloy Steel edium 1.5DC x 0.1 Feed Rate (mm/min) | 1,000 | 1,000 | 1,000 | 1,100 | 1,100 | 1,000 | 1,000 | 900
oy Stee
lae Y . 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
) Short 1.2DC x 0.07DC Spindle Revolution (min") | 8,700 | 6,800 | 5,500 | 4,600 | 3,500 | 2,800 | 2,300 | 1,700
Sl £amg Medium 1.5DC x 0.07DC -
Eriee e s edium 1.5DC x 0. Feed Rate (mm/min)| 670 | 730 | 790 | 840 | 900 | 810 | 770 | 630
(30 ~ 45HRC) . Spindle Revolution (min”) | 6,700 | 5,800 | 4,800 | 4,000 | 3,000 | 2,300 | 1,900 | 1,400
Slotting ap<1DC :
Feed Rate (mm/min) | 320 330 360 370 400 420 380 300
o . Short 1.2DC x 0.1DC Spindle Revoluton (min) | 8,700 | 7,000 | 6,000 | 5,200 | 4,000 | 3,000 | 2,500 | 1,700
Shoddering Medium 1.5DC x 0.1DC '
v Stainless Steel edium 1.5DC x 0. Feed Rate (mm/min)| 670 | 720 | 780 | 830 | 840 | 760 | 710 | 520
Titanium Alloys . Spindle Revolution (min") | 6,800 | 6,000 | 5,100 | 4,300 | 3,400 | 2,600 | 2,000 | 1,400
) Slotting ap < 0.3DC :
Slotting Feed Rate (mm/min) | 190 | 220 | 240 | 250 | 250 | 240 | 230 | 190
* Machining with water soluble coolant is recommended for stainless steel and titanium alloys.
.4M FK(Long)
Applications Workpiece Material | Application |Depth of Cut (ap x ae) (mm) [Outside Dia. DC (mm)| 23 o4 o5 26 o8 210 012 016
Spindle Revolution (min”) | 11,000 | 8,500 7,000 6,000 4,800 3,800 3,200 2,600
Carbon Steel 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
e 3DC x 0.02DC - ——
Prehardened steel . Spindle Revolution (min”) | 4,900 3,900 3,100 2,600 2,000 1,600 1,300 1,000
30 ~ 45HRC Shouldering :
(30 ~ ) Feed Rate (mm/min)| 330 360 400 420 450 400 380 310
—lae Stainless Steel [ .- Spinde Revoluon (min’) | 4,300 | 3,500 | 3,000 | 2,600 | 2,000 | 1,500 | 1,300 | 900
. P Joulderin
Shouldering Titanium Alloys ¢ Feed Rate (nm/min) | 330 360 390 410 420 380 350 260

Slotting is not recommended.

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




B 4ATFK (short, Medium), 4TFR (Medium)

=3
g
Applications Workpiece Material | Application |Depth of Cut (ap x ae) (mm) |Outside Dia. DC (mm)| 23 o4 25 26 28 210 012 216 220 %’ A
Q.
Spindle Revolution (min”)| 13,800 | 10,300 | 8,300 | 6,900 | 5,200 | 4,100 | 3,400 | 2,600 | 2,100 @
Shouldering 1.5DC x 0.2DC =
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 : —— s
Sioting | DC £912:3p < 10DC Spindle Revolution (min')| 11,100 | 8,400 | 6,700 | 5,600 | 4,200 | 3,300 | 2,800 | 2,100 | 1,700 =2 B
DC>o12:ap <12 Feed Rate (nmmin)| 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 Q
Shouldering 1.5DC x 0.2DC =
Feed Rate (mm/min)| 900 | 1,020 | 1,020 | 1,020 | 920 870 800 720 640 & C
Alloy Steel — S
Sloting DC < 012 : ap < 1.0DC Spindle Revolution (min”)| 8,500 | 6,400 | 5,100 | 4,200 | 3,200 | 2,500 | 2,100 | 1,600 | 1,300 g
DC>o12:ap <12 Feed Rate (nm/min)| 540 | 530 | 550 | 590 | 570 | 530 | 500 | 450 | 410
Y ‘ Spindle Revolution (min")| 9,500 | 7,200 | 5,700 | 4,800 | 3,600 | 2,900 | 2,400 | 1,800 | 1,400 m
Shouldering 1.5DC x 0.05DC - g D
Prehardened steel Feed Rate (mm/min)| 690 760 810 850 830 800 770 640 590 3
—jae (30 ~ 45HRC) Spindle Revolution (min”)| 7,400 | 5,600 | 4,500 | 3,700 | 2,800 | 2,200 | 1,900 | 1,400 | 1,100 -
. Slotting ap<0.5xDC
Shouldering Feed Rate (mm/min)| 480 540 570 600 550 490 460 380 340 5 %
Spindle Revolution (min’)| 9,500 | 7,200 | 5,700 | 4,800 | 3,600 | 2,900 | 2,400 | 1,800 | 1,400 | £ E
Shouldering 1.5DC x 0.05DC EnY
Feed Rate (mm/min)| 690 760 810 850 830 800 770 640 590 =1
Stainless Steel @
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 o
v 77 Feed Rate (mm/min)| 120 130 180 360 420 370 340 280 250 9] F
al =
‘“T Spindle Revolution (min)| 8,500 | 6,400 | 5,100 | 4,200 | 3,200 | 2,500 | 2,100 | 1,600 | 1,300 3
T Shouldering 1.5DC x 0.1DC
Feed Rate (mm/min)| 500 520 520 640 700 730 670 560 450
Titanium Alloys - — o
Slotting Slotting DC < 012 : ap < 1.0DC Spindle Revolution (min”)| 7,400 | 5,600 | 4,500 | 3,700 | 2,800 | 2,200 | 1,900 | 1,400 | 1,100 g
DC>e12:ap <12 Feed Rate (mm/min)| 290 | 330 | 330 | 350 | 370 | 410 | 380 | 290 | 230 e G
>
Spindle Revolution (min”)| 4,200 | 3,200 | 2,500 | 2,100 | 1,600 | 1,300 | 1,100 | 800 640 @
Shouldering 1.5DC x 0.05DC
Feed Rate (mm/min)| 250 250 250 250 240 230 220 210 200
Superalloy (@)
Spindle Revolution (min)| 3,000 | 2,200 | 1,800 | 1,500 | 1,100 900 700 600 400 =1 H
Slotting ap <0.3xDC o)
Feed Rate (mm/min)| 90 100 100 100 110 130 120 90 70 =
* Machining with water soluble coolant is recommended for stainless steel, titanium alloys and Superalloy. 4
=2
@
g J
o
. 4TFK (Long) a
Applications Workpiece Material | Application | Depth of Cut (ap x ae) (mm)|Outside Dia. DC (mm)| @3 o4 25 26 28 210 012 216 220
Spindle Revolution (min”)[ 11,000 | 8,200 | 6,600 | 5,500 | 4,200 | 3,300 | 2,700 | 2,100 | 1,700 E
Carbon Steel, Cast Iron | Shouldering 2.5DC x 0.1DC 5 K
Feed Rate (mm/min)| 970 1,020 | 1,030 | 1,080 | 1,060 970 920 810 700 Q
Spindle Revolution (min")| 6,000 | 4,600 | 3,600 | 3,000 | 2,300 | 1,800 | 1,500 | 1,100 910
Alloy Steel Shouldering 2.5DC x 0.1DC g’
Feed Rate (mm/min)| 490 550 550 550 500 470 430 390 350 =
Spindle Revolution (min')| 6,000 | 4,600 | 3,600 | 3,000 | 2,300 | 1,800 | 1,500 | 1,100 | 910 3
o atnmey | Shideng|  2.5DC x 0.05DC S
Feed Rate (mm/min)| 490 550 550 550 500 470 430 390 350
Q|
© Spindle Revolution (min”)| 4,800 | 3,600 | 2,900 | 2,400 | 1,800 | 1,500 | 1,200 | 900 700 =
Stainless Steel | Shouldering 2.5DC x 0.05DC = M
e Feed Rate (mm/min)| 350 380 410 430 420 400 390 320 300 g
T Spindle Revolution (min”)| 4,300 | 3,200 | 2,600 | 2,100 | 1,600 | 1,300 | 1,100 | 800 | 700
Shouldering Titanium Alloys | Shouldering 2.5DC x 0.05DC 4
Feed Rate (mm/min)| 250 260 260 320 350 370 340 280 230 c 5
3
Spindle Revolution (min')| 2,100 | 1,600 | 1,300 | 1,100 | 800 | 650 | 550 | 400 | 320 | 3 &N
Superalloy Shouldering 2.5DC x 0.02DC =3
Feed Rate (mm/min)| 125 125 125 125 120 115 110 105 100 ="

* Machining with water soluble coolant is recommended for stainless steel, titanium alloys and Superalloy.

Slotting is not recommended.
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Recommended Cutting Conditions s

Mz1iMm, Z1MB
’
Applications Workpiece Material | Application | Depth of Cut (ap x ae) (mm) | Outside Dia.DC (mm)| @3 26 28 210 012 216 220 025
Spindle Revolution (min”) | 17,900 | 9,000 | 6,700 | 5,400 | 4,500 | 3,400 | 2,700 | 2,200
Shouldering 1.5DC x 0.5DC
Feed Rate (mm/min)| 650 860 1,090 | 1,090 | 1,080 | 1,070 930 750
Carbon Steel
Spindle Revolution (min”) | 14,200 7,100 5,300 4,300 3,600 2,700 2,100 1,700
Slotting 1DC
Feed Rate (mm/min)| 520 680 870 860 850 850 740 600
Spindle Revolution (min) | 10,200 | 5,100 3,800 3,100 2,500 1,900 1,500 1,200
Shouldering 1.5DC x 0.5DC
Feed Rate (mm/min)| 270 390 460 460 460 470 410 330
Alloy Steel
Spindle Revolution (min) | 8,100 4,000 3,000 2,400 2,000 1,500 1,200 1,000
Slotting 1DC
Feed Rate (mm/min)| 220 310 360 360 370 370 320 260
Spindle Revolution (min’) | 6,000 | 3,000 | 2,200 | 1,800 | 1,500 | 1,100 900 700
Shouldering 1.5DC x 0.5DC
P Feed Rate (mm/min) 120 140 190 190 190 180 160 130
rehardened steel
SAURIRC Spinde Revoluton (min') | 4,700 | 2,300 | 1,800 | 1,400 | 1,200 | 900 | 700 | 600
Slotting 1DC
Feed Rate (mm/min) 90 110 150 150 150 140 130 100
Spindle Revolution (min”) | 15,800 | 7900 | 5,900 | 4,800 | 4,000 | 3,000 | 2,400 | 1,900
Shouldering 1.5DC x 0.5DC
Stainless Steel Feed Rate (mm/min) | 460 530 710 710 680 700 610 480
SUS303
SUS416 Spindle Revolution (min) | 12,600 | 6,300 4,700 3,800 3,200 2,400 1,900 1,500
2 Slotting 1DC
Feed Rate (mm/min) 360 420 570 570 540 560 480 380
lecsrsdae Spindle Revolution (min) | 11,000 | 5,500 4,100 3,300 2,700 2,100 1,600 1,300
Shouldering 1.5DC x 0.5DC
Stainless Steel Feed Rate (mm/min) 210 320 390 390 370 380 330 260
SUS304
SUS316 Spindle Revolution (min") | 8,700 4,400 3,300 2,600 2,200 1,600 1,300 1,000
Slotting 1DC
Feed Rate (mm/min)| 170 250 310 310 290 300 270 210
%T Spindle Revolution (min) | 10,000 | 5,000 | 3,800 | 3,000 | 2,500 | 1,900 | 1,500 | 1,200
Shouldering 1.5DC x 0.5DC
. Feed Rate (mm/min) 190 290 350 350 340 350 310 240
ae Stainless Steel
TeHatr el Spinde Revoluton (min) | 8,100 | 4,000 | 3,000 | 2,400 | 2,000 | 1,500 | 1,200 | 1,000
Shouldering Slotting 1DC
Feed Rate (mm/min) 160 230 280 280 270 280 250 190
Spindle Revolution (min”) | 6,900 | 3,500 | 2,600 | 2,100 | 1,700 | 1,300 | 1,000 800
Shouldering 1.5DC x 0.5DC
Titani Feed Rate (mm/min) | 130 170 220 220 220 210 190 150
itanium Alloys
DY Spindle Revolution (min") | 5,500 | 2,700 | 2,100 | 1,600 | 1,400 | 1,000 | 800 700
Slotting 1DC
Feed Rate (mm/min)| 110 130 180 180 170 170 150 120
%T Spindle Revolution (min') | 2,400 1,200 900 700 600 500 400 300
W Shouldering 1.5DC x 0.5DC
Titani Feed Rate (mm/min) 50 60 80 80 80 70 70 50
itanium Alloys
IR Spindle Revolution (min") | 1,900 | 1,000 700 600 500 400 300 200
Slotting 1DC
Feed Rate (mm/min) 40 50 60 60 60 60 50 40
Spindle Revolution (min") | 2,600 | 1,300 | 1,000 800 600 500 400 300
Shouldering 1.5DC x 0.5DC
%I s Feed Rate (mm/min) 60 50 70 50 60 70 60 50
uper%Ion
vzl G Spinde Revoluton (min) | 2,100 | 1,100 | 800 | 600 | 500 | 400 | 300 | 300
Slotting 1DC
Slotting Feed Rate (mm/min) 40 40 50 50 50 50 50 40
Spindle Revolution (min”) | 2,000 | 1,000 800 600 500 400 300 200
Shouldering 1.5DC x 0.5DC
Feed Rate (mm/min) 20 30 30 30 30 30 30 20
Superglloy
ncotegts Spindle Revoluton (min) | 1,600 | 800 | 600 | 500 | 400 | 300 | 200 | 200
Slotting 1DC
Feed Rate (mm/min) 20 20 30 30 30 20 20 20
Spindle Revolution (min) | 14,400 | 7,200 5,400 4,300 3,600 2,700 2,200 1,700
Shouldering 1.5DC x 0.5DC
c Feed Rate (mm/min)| 480 690 830 830 830 830 710 590
ast Iron
S LIRE Spindle Revolution (min) | 11,500 | 5,700 4,300 3,400 2,900 2,200 1,700 1,400
Slotting 1DC
Feed Rate (mm/min)| 390 550 660 660 660 660 570 470
Spindle Revolution (min) | 11,000 | 5,500 | 4,100 | 3,300 | 2,700 | 2,100 | 1,600 | 1,300
Shouldering 1.5DC x 0.5DC
Feed Rate (mm/min) | 320 370 490 490 480 490 420 330
Cast Iron
< 26HRC ] ] o
Spindle Revolution (min™) | 8,700 | 4,400 | 3,300 | 2,600 | 2,200 | 1,600 | 1,300 | 1,000
Slotting 1DC
Feed Rate (mm/min) | 250 290 390 390 380 390 340 260

* Machining with water soluble coolant is recommended for stainless steel, titanium alloys and Superalloy.




M Z1MPCR, Z1IMPLC

Applications Workpiece Material | Application | Depth of Cut (ap x ae) (mm) | Outside Dia.DC (mm) o1 23 6 28 210 212 216 220
Spindle Revolution (min”) | 53,800 | 17,900 9,000 6,700 5,400 4,500 3,400 2,700
Shouldering 1.5DC x 0.5DC
Feed Rate (mm/min)| 650 780 1,040 1,320 1,310 1,330 1,170 1,070
Carbon Steel
Spindle Revolution (min”) | 42,700 | 14,200 7,100 5,300 4,300 3,600 2,700 2,100
Slotting 1DC
Feed Rate (mm/min)| 510 620 830 1,050 1,040 1,050 930 850
Spindle Revolution (min) | 30,500 | 10,200 5,100 3,800 3,100 2,500 1,900 1,500
Shouldering 1.5DC x 0.5DC
Feed Rate (mm/min)| 280 330 450 550 550 560 510 460
Alloy Steel
Spindle Revolution (min) | 24,200 | 8,100 4,000 3,000 2,400 2,000 1,500 1,200
Slotting 1DC
Feed Rate (mm/min)| 220 260 360 440 440 440 410 360
Spindle Revolution (min”) | 17,900 6,000 3,000 2,200 1,800 1,500 1,100 900
Shouldering 1.5DC x 0.5DC
Sl Seel Feed Rate (mm/min)| 130 160 200 270 270 260 230 210
SAIRC Spinde Revoufon (i) | 14,100 | 4,700 | 2,300 | 1,800 | 1,400 | 1,200 | 900 | 700
Slotting 1DC
Feed Rate (mm/min) 100 120 160 210 210 200 180 170
Spindle Revolution (min) | 47,500 | 15,800 | 7,900 5,900 4,800 4,000 3,000 2,400
Shouldering 1.5DC x 0.5DC
Stainless Steel Feed Rate (mm/min) | 440 510 700 860 860 870 800 710
SUS303
SUS416 Spindle Revolution (min) | 37,800 | 12,600 | 6,300 4,700 3,800 3,200 2,400 1,900
Slotting 1DC
Feed Rate (mm/min)| 350 410 560 680 680 690 630 570
Spindle Revolution (min) | 33,000 | 11,000 5,500 4,100 3,300 2,700 2,100 1,600
Shouldering 1.5DC x 0.5DC
Stainless Steel Feed Rate (mm/min)| 240 280 370 490 490 470 420 390
SUS304
SUS316 Spindle Revolution (min") | 26,200 | 8,700 4,400 3,300 2,600 2,200 1,600 1,300
Slotting 1DC
Feed Rate (mm/min)| 190 220 300 390 390 380 330 310
Spindle Revolution (min) | 30,100 | 10,000 | 5,000 3,800 3,000 2,500 1,900 1,500
3 Shouldering 1.5DC x 0.5DC :
Stainless Steel Feed Rate (mm/min)| 220 260 340 450 450 430 380 360
ae TEHEIARRTEEIAR Spind Revouton (i) | 24,200 | 8,100 | 4,000 | 3,000 | 2,400 | 2,000 | 1,500 | 1,200
o Slotting 1DC
Shouldering Feed Rate (mm/min)| 170 210 280 360 360 350 310 290
Spindle Revolution (min) | 20,800 | 6,900 3,500 2,600 2,100 1,700 1,300 1,000
Shouldering 1.5DC x 0.5DC
Titanium Alloys Feed Rate (mm/min) 170 200 260 330 330 330 290 270
THEERY Spinde Revoluton (i) | 16,500 | 5,500 | 2,700 | 2,100 | 1,600 | 1,400 | 1,000 | 800
Slotting 1DC
%T Feed Rate (mm/min)| 130 160 210 260 260 260 230 210
Spindle Revolution (min”) | ~ 7,300 2,400 1,200 900 700 600 500 400
Shouldering 1.5DC x 0.5DC
Slotting Titanium Alloys Feed Rate (nm/min)| 60 70 2 120 120 120 100 90
VRS Spindle Revolution (min") | 5,800 | 1,900 | 1,000 700 600 500 400 300
Slotting 1DC
Feed Rate (mm/min) 50 60 70 90 90 90 80 70
Spindle Revolution (min) | ~ 7,800 2,600 1,300 1,000 800 600 500 400
Shouldering 1.5DC x 0.5DC
Feed Rate (mm/min) 60 60 80 110 110 110 90 80
Superglloy
it G Spinde Revoufon (min’) | 6,300 | 2,100 | 1,100 | 800 | 600 | 500 | 400 | 300
Slotting 1DC
Feed Rate (mm/min) 50 50 70 90 90 90 80 70
Spindle Revolution (min) | 6,000 2,000 1,000 800 600 500 400 300
Shouldering 1.5DC x 0.5DC
Feed Rate (mm/min) 30 30 40 60 60 60 50 40
Superglloy
iCconeiglls Spinde Revoluion (min’) | 4,800 | 1,600 | 800 | 600 | 500 | 400 | 300 | 200
Slotting 1DC
Feed Rate (mm/min) 30 30 40 50 50 50 40 40
Spindle Revolution (min”) | 43,100 | 14,400 7,200 5,400 4,300 3,600 2,700 2,200
Shouldering 1.5DC x 0.5DC
Feed Rate (mm/min)| 480 570 750 970 970 960 850 790
Cast Iron
S TIRIRE Spindle Revolution (min") | 34,400 | 11,500 5,700 4,300 3,400 2,900 2,200 1,700
Slotting 1DC
Feed Rate (mm/min)| 390 450 600 770 770 770 680 630
Spindle Revolution (min) | 33,000 | 11,000 5,500 4,100 3,300 2,700 2,100 1,600
Shouldering 1.5DC x 0.5DC
Gret e Feed Rate (mm/min)| 260 330 440 560 570 550 490 440
SEBRIRC Spinde Revouton (i) | 26,200 | 8,700 | 4,400 | 3,300 | 2,600 | 2,200 | 1,600 | 1,300
Slotting 1DC
Feed Rate (mm/min)| 210 260 350 450 450 440 390 350

* Machining with water soluble coolant is recommended for stainless steel, titanium alloys and Superalloy.
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Recommended Cutting Conditions -

Applications Workpiece Material Application | Depth of Cut (ap x ae) (mm) [Outside Dia. DC (mm) 26 28 210 012 216 220 225
Spindle Revolution (min) | 9,000 6,700 5,400 4,500 3,400 2,700 2,200
Shouldering 1.5DC x 0.5DC
Feed Rate (mm/min)| 1,290 1,650 1,650 1,670 1,460 1,330 1,160
Carbon Steel
Spindle Revolution (min™) | 7,100 5,300 4,300 3,600 2,700 2,100 1,700
Slotting 1DC
Feed Rate (mm/min)| 1,020 1,310 1,310 1,320 1,160 1,050 920
Spindle Revolution (min™) | 5,100 3,800 3,100 2,500 1,900 1,500 1,200
Shouldering 1.5DC x 0.5DC
Feed Rate (mm/min) 550 690 690 700 640 570 490
Alloy Steel
Spindle Revolution (min) | 4,000 3,000 2,400 2,000 1,500 1,200 1,000
Slotting 1DC
Feed Rate (mm/min) 440 550 550 560 500 450 390
Spindle Revolution (min™) | 3,000 2,200 1,800 1,500 1,100 900 700
Shouldering 1.5DC x 0.5DC -
SrelEEns sl Feed Rate (mm/min) 250 340 340 320 290 260 230
< 40HRC Spindle Revolution (min’) | 2,300 | 1,800 | 1,400 | 1,200 | 900 700 600
Slotting 1DC
Feed Rate (mm/min) 200 260 260 250 230 210 180
Spindle Revolution (min") 7,900 5,900 4,800 4,000 3,000 2,400 1,900
. Shouldering 1.5DC x 0.5DC
Stainless Steel Feed Rate (mm/min)| 860 1,080 | 1,080 1,090 990 890 760
SUS303
SUS416 Spindle Revolution (min) | 6,300 | 4,700 | 3,800 | 3,200 | 2,400 | 1,900 | 1,500
Slotting 1DC
Feed Rate (mm/min) | 680 860 860 870 790 710 610
Spindle Revolution (min) | 5,500 4,100 3,300 2,700 2,100 1,600 1,300
. Shouldering 1.5DC x 0.5DC
Stainless Steel Feed Rate (mm/min)| 460 620 620 590 530 480 410
SUS304
SUS316 Spindle Revolution (min”) | ~ 4,400 3,300 2,600 2,200 1,600 1,300 1,000
Slotting 1DC
Feed Rate (mm/min) 370 490 490 470 420 380 330
Spindle Revolution (min™) | 5,000 3,800 3,000 2,500 1,900 1,500 1,200
& Shouldering 1.5DC x 0.5DC
Stainless Steel Feed Rate (mm/min) | 420 560 560 540 480 440 380
“ae 13-8PH,15-5PH Spindle Revolution (min") | 4,000 | 3,000 | 2,400 | 2,000 | 1,500 | 1,200 | 1,000
Slotting 1DC
Shouldering Feed Rate (mm/min) 340 450 450 440 390 360 300
Spindle Revolution (min™) | 3,500 2,600 2,100 1,700 1,300 1,000 800
Shouldering 1.5DC x 0.5DC -
Titanium Alloys Feed Rate (mm/min) 330 420 420 420 370 330 290
Ti-6AI-4V Spindle Revolution (min’) | 2,700 | 2,100 | 1,600 | 1,400 | 1,000 | 800 700
T Slotting 1DC
= Feed Rate (mm/min) 260 330 330 330 290 260 230
] Spindle Revolution (min™) | 1,200 900 700 600 500 400 300
Shouldering 1.5DC x 0.5DC -
Slotting Titanium Alloys Feed Rate (mm/min) 120 150 150 150 130 120 100
Ti-10Al-Fe-3Al Spindle Revolutin (min) | 1,000 | 700 600 500 400 300 200
Slotting 1DC
Feed Rate (mm/min) 90 120 120 120 100 90 80
Spindle Revolution (min) | 1,300 | 1,000 800 600 500 400 300
Shouldering 1.5DC x 0.5DC -
Superalloy Feed Rate (mm/min) 100 130 130 130 120 100 90
®
Inconel™ 625 Spindle Revolution (min’) | 1,100 800 600 500 400 300 300
Slotting 1DC
Feed Rate (mm/min) 80 110 110 110 90 80 80
Spindle Revolution (min”) | 1,000 800 600 500 400 300 200
Shouldering 1.5DC x 0.5DC
Superalloy Feed Rate (mm/min) 60 70 70 70 60 60 50
®
Inconel™ 718 Spindle Revolution (min’) | 800 600 500 400 300 200 200
Slotting 1DC
Feed Rate (mm/min) 50 60 60 60 50 50 40
Spindle Revolution (min) |~ 7,200 5,400 4,300 3,600 2,700 2,200 1,700
Shouldering 1.5DC x 0.5DC
Cast Iron Feed Rate (m/min)| 950 | 1,210 | 1,210 | 1210 | 1,070 | 980 840
< 19HRC Spindle Revolution (min’) | 5,700 | 4,300 | 3,400 | 2,900 | 2,200 | 1,700 | 1,400
Slotting 1DC
Feed Rate (mm/min) 760 960 960 960 850 780 670
Spindle Revolution (min™) | 5,500 4,100 3,300 2,700 2,100 1,600 1,300
Shouldering 1.5DC x 0.5DC -
costiren Feed Rate (mm/min) 550 700 700 690 610 550 480
< 26HRC Spindle Revolution (min’) | 4,400 | 3,300 | 2,600 | 2,200 | 1,600 | 1,300 | 1,000
Slotting 1DC
Feed Rate (mm/min) 440 560 560 550 480 440 380

* Machining with water soluble coolant is recommended for stainless steel, titanium alloys and Superalloy.
* Reduce feed when ramping angle is 5° or more




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

Applications Workpiece Material | Depth of Cut (ap x ae) (mm) | Outside Dia. DC (mm)| @3 o4 25 26 o7 28 210 212 216
Sp‘”d'fm’?ﬁ‘{)‘"““°“ 13,800 | 10,700 | 8,800 | 7,500 | 6,600 | 6,000 | 4,800 | 4,000 | 3,000
Short
1.2D0 x 0.3DC Shoudeing | 850 | 950 | 1,100 | 1,200 | 1,100 | 1,000 | 910 | 850 | 800
Carbon Steel Medium
1.5DC x 0.3DC F:]fg/?ﬁ:f) Pungeriing | 180 | 170 | 170 | 170 | 160 | 150 | 120 | 100 | 70
o] s
1bC Slotting | 570 | 650 | 700 | 730 | 750 | 780 | 800 | 750 | 650
Spi”d'fm?r?‘()‘"“m“ 10,600 | 9,300 | 8,300 | 7,400 | 6,500 | 6,000 | 4,700 | 3,500 | 1,900
%l Shoddeing | 700 | 780 | 900 | 980 | 900 | 850 | 750 | 700 | 560
Alloy Steel
(Fﬁfﬁ/ﬁ?ﬁ‘i Pugeriing | 120 | 120 | 130 | 140 | 130 | 130 | 120 | 100 | 70
ae
D Short
1.2DC x 0.3DC Slotting | 500 | 540 | 570 | 590 | 610 | 600 | 580 | 500 | 340
Medium
1.5DC x 0.3DC : :
Sp'”d'fm?ﬁ‘{)‘"“"°“ 5,200 | 4,000 | 3,200 | 2,600 | 2,300 | 2,000 | 1,600 | 1,400 | 1,000
] s
orehardenad stea! 0,500 Shouderng | 440 | 440 | 490 | 490 | 490 | 440 | 400 | 370 | 300
renardenea stee .
30 ~ 45HRC
( ) T;";g/m‘; Pugeniing| 90 | 110 | 110 | 130 | 110 | 100 | 80 | 70 | 50
Shotting | 220 | 270 | 270 | 320 | 330 | 330 | 230 | 200 | 140
Spi”d'fm?ﬁ‘.’)‘"““m 3,300 | 2,500 | 2,000 | 1,700 | 1,400 | 1,300 | 1,100 | 900 | 750
%I Shoudering | 280 | 270 | 330 | 340 | 330 | 330 | 350 | 320 | 300
V7 Stainless Steel
e e {Pueniing | 20 | 30 | 40 | 40 | 40 | 30 | 20 | 20 | 20
Short
1.2DC x 0.2DC Slotting | 110 | 110 | 130 | 140 | 130 | 130 | 120 | 120 | 120
Medium
1.5DC x 0.2DC i :
 sioting | Spindle Reyoluton | 3,300 | 2,500 | 2,000 | 1,700 | 1,400 | 1300 | 1,100 | 900 | 750
] s
0500 Shoudering | 280 | 270 | 330 | 340 | 330 | 330 | 350 | 320 | 300
Titanium Alloys '
fﬁmﬁﬁﬁ; Pugenliig| 20 | 30 | 40 | 40 | 40 | 30 | 20 | 20 | 20
Shotting | 110 | 110 | 130 | 140 | 130 | 130 | 120 | 120 | 120

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

M 5DEKM, 5DERM

Applications Workpiece Material | Application |Outside Dia. DC (mm)| o4 25 26 28 210 212 216 220 225
aorng | P Revluion (min")| 16,000 | 12,700 | 10,600 | 8,000 | 6,400 | 5,300 | 4,000 | 3,200 | 2,500
. Joulderin
Medium Carbon Steel 9| 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) St Spindle Revolution (min”) | 16,000 | 12,700 | 10,600 | 8,000 | 6,400 | 5,300 | 4,000 | 3,200 | 2,500
otting
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 | 5700 | 4,800 | 3,600 | 2,900 | 2,300
Alloy Steel Shouldering -
Alloy Tool Steel Feed Rate (mm/min)| 2,100 | 1,700 | 1,900 | 1,800 | 1,700 | 1,700 | 1,400 | 1,300 | 1,100
(< 33°HB) Spindle Revolution (min”) | 14,300 | 11,500 | 9,600 | 7,200 | 5,700 | 4,800 | 3,600 | 2,900 | 2,300
< 35HRC 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
Alloy Steel Shouldering :
%L Alloy Tool Steel Feed Rate (mm/min)| 1,300 | 1,500 | 1,700 | 1,300 | 1,300 | 1,300 | 1,100 | 1,000 | 1,000
AN 340~450HB - T——
dle Revolut 1 1 4 1 4,2 2 2 2
( Ty 48HRC) Soting Spindle Revolution (min”) | 13,000 | 10,000 | 8,500 | 6,400 | 5,100 | 4,200 | 3,200 | 2,500 | 2,000
ae Feed Rate (mm/min)| 1,300 | 1,500 | 1,700 | 1,300 | 1,300 | 1,300 | 1,100 | 1,000 | 1,000
. . Pl
Shouldering Austenitic Stainless | sy Spindle Revolution (min) | 9,200 | 7,300 | 6,100 | 4,600 | 3,700 | 3,100 | 2,300 | 1,800 | 1,500
Sﬁgeg(l)z Feed Rate (mm/min)| 1,400 | 1,100 | 1,200 | 1,100 | 1,100 | 1,100 | 920 820 730
it Gl e e ) () aUS303 Siting | 19 Ferobten (nin') | 9,200 | 7300 | 6100 | 4600 | 3,700 | 3,100 | 2300 | 1800 | 1500
ottin
5DEKM: 1.5DC x 0.25DC SUS308 % [Foed Rate (mm/min)| 1,400 | 1,100 | 1,200 | 1,100 | 1,100 | 1,100 | 920 | 820 | 730
5DERM: 1.5DC x 0.5DC
S Spindle Revolution (min”) | 6,400 | 5,100 | 4,200 | 3,200 | 2,500 | 2,100 | 1,600 | 1,300 | 1,000
iti i oulderin,
Austenitic Stainless ? [Feed Rate (mm/min)| 640 | 760 | 640 | 640 | 640 | 640 | 560 | 510 | 410
SUS316 - S—
Sieae Soting Spindle Revolution (min) | 6,400 | 5,100 | 4,200 | 3,200 | 2,500 | 2,100 | 1,600 | 1,300 | 1,000
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
ouldering
Feed Rate (mm/min)| 480 380 480 480 380 400 360 380 340
Titanium Alloys
_ St Spindle Revolution (min”) | 4,800 | 3,800 | 3,200 | 2,400 | 1,900 | 1,600 | 1,200 | 960 760
ottin
g 9 [ Foed Rate (mm/min)| 480 380 480 480 380 400 360 380 340
N g | P Revluon min")| 3,200 | 2,500 | 2,100 | 1,600 | 1,300 | 1,100 | 800 640 510
oulaering
9| Feed Rate (mm/min)| 160 130 210 240 190 210 200 190 180
Slotting Superalloy - —
St Spindle Revolution (min) | 3,200 | 2,500 | 2,100 | 1,600 | 1,300 | 1,100 | 800 640 510
ottin
Depth of Cut (ap) (mm) g Feed Rate (mm/min)| 160 130 210 240 190 210 200 190 180
SDEKM: 0.250C S Spindle Revolution (min”) | 14,000 | 11,000 | 9,000 | 6,800 | 5400 | 4,500 | 3,400 | 2,700 | 2,200
e oulderin,
5DERM: 0.8DC Gray Gast | B (mm/min)| 2,000 | 2,200 | 2,300 | 2,000 | 2,200 | 1,800 | 1,700 | 1,600 | 1,400
ray ast lron
Y Sioting | 5P Revoluion (min)| 14,000 | 11,000 | 9,000 | 6,800 | 5400 | 4,500 | 3,400 | 2,700 | 2,200
ottin
9 [Feed Rate (mm/min)| 2,000 | 2,200 | 2,300 | 2,000 | 2,200 | 1,800 | 1,700 | 1,600 | 1,400
.y Spindle Revolution (min™) | 10,000 | 8,300 6,900 5,200 4,100 3,500 2,600 2,100 1,700
oulaering
Nodula(r: S?St Iron 9 Feed Rate (mm/min)| 1,000 | 1,200 | 1,000 | 1,300 | 1,000 | 1,000 | 910 830 830
Malleable Cast lon | Spindle Revolution (min”) | 10,000 | 8,300 | 6,900 | 5200 | 4,100 | 3,500 | 2,600 | 2,100 | 1,700
ottin
% Feed Rate (mm/min)| 1,000 | 1,200 | 1,000 | 1,300 | 1,000 | 1,000 | 910 830 830

* Machining with water soluble coolant is recommended for stainless steel, titanium alloys and Superalloy.




M 3UFSM

Applications Workpiece Material | Application |Outside Dia. DC (mm)| 22 23 04 25 06 28 210 212 216 220
Spindle Revolution (min”) | 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 (min”) | 16,000|11,000| 8,000 | 6,400 | 5,300 | 4,000 | 3,200 | 2,700 | 2,000 | 1,600
Slotting
Feed Rate (mm/min)| 190 | 230 | 240 | 290 | 300 | 290 | 280 | 290 | 310 | 350
o Spindle Revolution (min”) | 14,000| 9,000 | 6,800 | 5,400 | 4,500 | 3,400 | 2,700 | 2,300 | 1,700 | 1,400
@ Shouldering
Feed Rate (mm/min)| 250 | 270 | 270 | 320 | 350 | 340 | 360 | 350 | 390 | 420
Alloy Steel
a8 Spindle Revolution (min”) | 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 (ap x ae) (mm)
Spindle Revolution (min”) |10,000| 6,400 | 4,800 | 3,800 | 3,200 | 2,400 | 1,900 | 1,600 | 1,200 | 1,000
1.5DC x 0.1DC Shouldering
Feed Rate (mm/min)| 180 170 170 210 230 220 230 220 220 230
Stainless Steel
Spindle Revolution (min”) |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
o Spindle Revolution (min”) | 6,000 | 4,200 | 3,200 | 2,500 | 2,100 | 1,600 | 1,300 | 1,100 | 800 600
« _ Shouldering
v Titanium Alloys Feed Rate (mm/min)| 60 | 90 | 100 | 120 | 110 | 110 | 120 | 110 | 120 | 130
Heat-resistant Alloys
. (40 ~ 50HRC) Spindle Revolution (min”) | 6,000 | 4,200 | 3,200 | 2,500 | 2,100 | 1,600 | 1,300 | 1,100 | 800 | 600
Slotting Slotting
S GHEIAEr) (G Feed Rate (mm/min) | 50 60 70 80 90 90 90 80 90 100
0.25DC Spindle Revolution (min”) | 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 (min”) | 32,000(21,000|16,000(13,000(11,000| 8,000 | 6,400 | 5,300 | 4,000 | 3,200
Slotting
Feed Rate (mm/min) | 480 440 480 590 630 580 670 730 860 960

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

M 6PFK, 8PFK (Medium)

Applications Workpiece Material | Application | Depth of Cut (ap x ae) (mm) |Outside Dia. DC (mm) 06 28 210 212 216 220 225
Spindle Revoluton (min') |~ 7,400 5,600 4,500 3,700 2,800 2,200 1,800
Carbon Steel, Cast Iron | Shouldering Bg N ggg : 1288 i 8?38
- Feed Rate (mm/min)| 2,650 2,640 2,410 2,250 2,010 1,700 1,500
DG < 620 - 15DC x 0.2DC Spindle Revoluton (min") | 6,400 4,800 3,800 3,200 2,400 1,900 1,500
. <@20: 1. x 0.
Alloy Steel Shouldering DC > 20 - 1.5DC x 0.1DC
Feed Rate (mm/min)| 2,250 2,090 1,950 1,910 1,720 1,450 1,220
Q|
©
Spindle Revoluton (min') | 5,600 4,200 3,300 2,800 2,100 1,700 1,300
Prehardened steel | gy 4oy 15DC x 0.1DC
ae (30 ~ 38HRC) )
= Feed Rate (mm/min)| 1,780 1,710 1,520 1,400 1,220 1,120 980
Shouldering
S Sl Spindle Revoluton (min") | 5,000 3,800 3,000 2,500 1,900 1,500 1,200
ainless Steel .
Titanium Alloys Shouldering 1.5DC x 0.05DC
Feed Rate (mm/min)| 1,350 1,320 1,200 1,130 970 850 720
* Machining with water soluble coolant is recommended for stainless steel and titanium alloys.
Slotting is not recommended.
M 6PFK, 8PFK (Long)
Applications Workpiece Material | Application |Depth of Cut (ap x ae) (mm) |Outside Dia. DC (mm) 6 28 210 212 216 220 225
Spindle Revoluton (min') | 4,600 3,500 2,800 2,300 1,700 1,400 1,100
Carbon Steel, Cast Iron | Shouldering 3.0DC x 0.01DC
Feed Rate (mm/min)| 1,830 1,730 1,530 1,380 1,120 880 660
Spindle Revoluton (min') | 3,700 2,800 2,200 1,800 1,400 1,100 900
Alloy Steel Shouldering 3.0DC x 0.01DC
Feed Rate (mm/min)| 1,490 1,340 1,220 1,120 940 720 540
Q|
©
Spindle Revolution (min”) | 2,800 2,100 1,700 1,400 1,100 850 650
Prehardened steel | g j0ins | 3.0DC x 0.01DC
ae (30 ~ 38HRC) )
= Feed Rate (mm/min) 920 680 750 670 550 480 390
Shouldering
Staink Stesl Spindle Revoluton (min") | 2,500 1,900 1,500 1,300 950 750 600
ainless Steel .
Titanium Alloys Shouldering 3.0DC x 0.01DC
Feed Rate (mm/min) 700 670 590 540 440 370 290

Slotting is not recommended.

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




M 51M, 51ML, 51MCR, 51MLC

Applications Workpiece Material | Application | Depth of Cut (ap x ae) (mm) |Outside Dia. DC (mm) 26 28 210 212 216 220
Spindle Revolution (min) | 11,600 8,700 7,000 5,800 4,400 3,500
1DC x 0.1DC
Feed Rate (mm/min)| 3,350 4,240 4,230 4,220 3,720 3,310
Carbon Steel Shouldering
. " el
2DC x 0.05DC Spindle Revolution (min”) | 14,800 11,100 8,900 7,400 5,500 4,400
(Finishing) Feed Rate (mm/min)| 5,850 7520 7500 7500 6,550 5,850
Spindle Revolution (min™) 7,900 5,900 4,800 4,000 3,000 2,400
1DC x 0.1DC
Feed Rate (mm/min)| 1,710 2,170 2,200 2,190 1,910 1,700
Alloy Steel Shouldering
. o
DG X 0.05DG Spindle Revolution (min”) | 10,000 7500 6,000 5,000 3,800 3,000
(Finishing) Feed Rate (mm/min)| 2,950 3,740 3,750 3,760 3,290 2,940
Spindle Revolution (min™) 3,900 2,900 2,300 1,900 1,500 1,200
1DC x 0.1DC
Sl gl Feed Rate (mm/min) 680 860 850 850 750 670
G Shouldering
3 . o
DG X 0.050G Spindle Revolution (min”) |~ 4,900 3,700 3,000 2,500 1,800 1,500
Finishi
(Finishing) Feed Rate (mm/min)| 1,180 1,530 1,530 1,520 1,330 1,190
Spindle Revolution (min”) 8,200 6,200 4,900 4,100 3,100 2,500
A 1DC x 0.1DC
Stainless Steel Feed Rate (mm/min)| 1,730 2,230 2,230 2,230 1,950 1,740
SUS303 Shouldering
. 0 . -1
SR DG x 0.05DC Spindle Revolution (min") | 10,500 7,900 6,300 5,300 3,900 3,200
Finishi
(Finishing) Feed Rate (mm/min)| 3,030 3,880 3,860 3,840 3,380 3,010
Spindle Revolution (min") | 5,700 4,200 3,400 2,800 2,100 1,700
A 1DC x 0.1DC
Stainless Steel Feed Rate (mm/min)| 980 1,250 1,240 1,240 1,090 980
SUS304 houldering
. : . -1
SUEEG DG x 0.05DC Spindle Revolution (min") |~ 7,300 5,500 4,400 3,600 2,700 2,200
(Finishing) Feed Rate (mm/min)| 1,750 2,260 2,250 2,250 1,960 1,750
Q|
©
Spindle Revolution (min") | 5,300 3,900 3,200 2,600 2,000 1,600
1DC x 0.1DC
ae .
== Stainless Steel - Feed Rate (mm/min) 910 1,160 1,150 1,150 1,020 910
Shauldering 13-8PH,15-5PH . . ion (mir”
DG x 0.05DC Spindle Revolution (min") | 6,600 5,000 4,000 3,300 2,500 2,000
Eoish
(Finishing) Feed Rate (mm/min)| 1,590 2,060 2,050 2,050 1,790 1,600
Spindle Revolution (min") | 4,500 3,400 2,700 2,300 1,700 1,400
1DC x 0.1DC
T e | Feed Rate (mm/min)| 620 790 800 800 690 630
Ti-6Al-4V i : Ao (1
DG x 0.05DC Spindle Revolution (min") | 5,700 4,300 3,400 2,900 2,200 1,700
(Finishing) Feed Rate (mm/min)| 1,100 1,390 1,400 1,390 1,230 1,140
Spindle Revolution (min™) | 2,500 1,900 1,500 1,300 900 800
1DC x 0.1DC
Titanium Alloys | Feed Rate (mm/min)| 350 440 440 440 380 350
Ti-10Al-Fe-3Al i . —
2DC x 0.05DC Spindle Revolution (min™) 3,200 2,400 1,900 1,600 1,200 1,000
(Finishing) Feed Rate (mm/min)| 620 790 790 790 690 640
Spindle Revolution (min”) | 1,700 1,300 1,000 800 600 500
1DC x 0.1DC
Superalioy - Feed Rate (mm/min)| 350 440 430 430 380 340
Inconel® 625 i ' e [
2DC x 0.05DC Spindle Revolution (min™) 2,100 1,600 1,300 1,100 800 600
(Finishing) Feed Rate (mm/min)| 580 730 730 760 660 570
Spindle Revolution (min™) 1,300 1,000 800 600 500 400
1DC x 0.1DC
Superalioy | Feed Rate (mm/min)| 180 230 230 230 200 180
: ©718 Shouldering
ncone ' e ]
2DC x 0.05DC Spindle Revolution (min”) 1,600 1,200 1,000 800 600 500
(Finishing) Feed Rate (mm/min)| 310 390 400 390 350 320

Slotting is not recommended.

* Machining with water soluble coolant is recommended for stainless steel, titanium alloys and Superalloy.
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Recommended Cutting Conditions -

. 4JER (Short, Medium)

Applications Workpiece Material | Application |Depth of Cut (ap x ae) (mm)| Outside Dia. DC (mm) 6 28 210 212 216 220
Spindle Revolution (min”) 6,900 5,200 4,100 3,400 2,600 2,100
Shouldering 1.5DC x 0.1DC
Feed Rate (mm/min) 1,500 1,500 1,400 1,400 1,300 1,100
Carbon Steel, Cast Iron
. —
} DC <012 ap < 1.00C Spindle Revolution (min”) 5,600 4,200 3,300 2,800 2,100 1,700
SIoting | "5¢'> 12 ap < 12
- Feed Rate (mm/min) 720 670 620 540 480 360
Spindle Revolution (min”) 5,300 4,000 3,200 2,700 2,000 1,600
Shouldering 1.5DC x 0.1DC
Feed Rate (mm/min) 1,020 920 870 800 720 640
Alloy Steel
. —
} DC <012 ap < 1.00C Spindle Revolution (min”) 4,200 3,200 2,500 2,100 1,600 1,300
Slotting | "5C’> 12 ap < 12
- Feed Rate (mm/min) 530 510 470 450 400 360
Spindle Revolution (min”) 4,600 3,500 2,800 2,300 1,700 1,300
o Shouldering | 1.5DC x 0.05DC
5 .
TelEnEes gee] Feed Rate (mm/min) 850 830 800 770 640 590
ae (SO ShIRC) Spindle Revoluion (min’) | 3,700 2,800 2,200 1,900 1,400 1,100
T Slotting ap<0.5xDC
Shouldering Feed Rate (mm/min) 480 450 440 410 340 300
Spindle Revolution (min”) | 4,800 3,600 2,900 2,400 1,800 1,400
Shouldering 1.5DC x 0.05DC
Feed Rate (mm/min) 850 830 800 770 640 590
Stainless Steel
Spindle Revolution (min”) 3,500 2,800 2,200 1,900 1,400 1,100
ol Slotting ap<0.5xDC
© Feed Rate (mm/min) 300 280 250 230 190 170
Spindle Revolution (min”) 4,200 3,200 2,500 2,100 1,600 1,300
Slottin Shouldering 1.5DC x 0.1DC
9 Feed Rate (mm/min) 580 630 660 600 500 400
Titanium Alloys
. : .
} DC <012 ap <1.00C Spindle Revolution (min”) 3,700 2,800 2,200 1,900 1,400 1,100
Slotting | "5’ 512 ap < 12
- Feed Rate (mm/min) 320 340 370 340 260 210
Spindle Revolution (min”) 2,400 1,800 1,400 1,200 900 720
Shouldering 1.5DC x 0.05DC
Superalloy Feed Rate (mm/min) 330 320 320 320 320 290
(inconel® 718, etc) Spindle Revoluton (min”) |~ 1,600 1,200 950 800 600 480
Slotting ap<0.5xDC
Feed Rate (mm/min) 180 140 110 100 80 60
* Machining with water soluble coolant is recommended for stainless steel, titanium alloys and Superalloy.
Applications Workpiece Material | Application | Depth of Cut (ap x ae) (mm) | Outside Dia. DC (mm) 6 210 212 220
Spindle Revolution (min”) 3,500 2,100 1,700 1,000
Shouldering 1.5DC x 0.5DC
Titanium Alloys Feed Rate (mm/min) 260 340 340 240
Ti-6Al-4V Spindle Revolution (min™") 2,700 1,600 1,400 800
Slotting 1DC
Feed Rate (mm/min) 210 270 270 190
Spindle Revolution (min”) 1,200 700 600 400
a Shouldering 1.5DC x 0.5DC
© Titanium Alloys Feed Rate (mm/min) 90 120 120 80
ae Ti-10Ak-Fe-3Al Spindle Revolution (min™") 1,000 600 500 300
T Slotting 1DC
Shouldering Feed Rate (mm/min) 70 100 100 70
Spindle Revolution (min™) 1,400 800 700 400
Shouldering 1.5DC x 0.5DC
Superalloy Feed Rate (mm/min) 90 110 110 90
Inconel® 625 Spindle Revolution (min™") 1,100 700 600 300
o Slotting 1DC
© Feed Rate (mm/min) 80 90 90 70
Spindle Revolution (min™) 1,100 700 600 300
Slotting Shouldering 1.5DC x 0.5DC -
Superalloy Feed Rate (mm/min) 50 70 70 50
Inconel® 718 Spindle Revolution (min”) 900 500 400 300
Slotting 1DC
Feed Rate (mm/min) 40 50 50 40

* Machining with water soluble coolant is recommended for stainless steel, titanium alloys and Superalloy.




B4 /5 /6RFH (Medium)

sepelr) uasu|
>

Applications Workpiece Material | Application |Depth of Cut (ap x ae) (mm) [Outside Dia. DC (mm) 26 28 210 212 216 220
Spindle Revolution (min”) | 6,400 4,800 3,800 3,200 2,400 1,900 =3
Shouldering 1.5DC x 0.3DC 2o
Feed Rate (mm/min)| 1,040 1,050 1,100 1,000 980 920 & E} B
Carbon Steel / Alloy Steel . Spindle Revolution (min”) | 5,300 4,000 3,200 2,700 2,000 1,600 =
/ Cast Iron Feed Rate (mm/min)| 790 790 830 740 700 640 g
Slotting 2
Spindle Revolution (min™) | 5,300 4,000 3,200 2,700 2,000 1,600 <§ C
2DC =
Feed Rate (mm/min) 550 550 580 510 490 450 §
Spindle Revolution (min™) | 4,200 3,200 2,500 2,100 1,600 1,300 m
Shouldering 1.5DC x 0.3DC =
Feed Rate (mm/min) 490 620 580 540 490 460 ‘% D
SR
FrielE ez e Spindle Revolution (min”) | 3,700 2,800 2,200 1,900 1,400 1,100
1DC )
(30 ~ 45HRC) Feed Rate (mm/min)| 410 410 430 400 370 360 £3
QO
Slotting 3=
Spindle Revolution (min”) | 3,700 2,800 2,200 1,900 1,400 1,100 53 E
2DC 3=
& Feed Rate (mm/min) 290 290 300 280 260 250 “a
ae Spindle Revolution (min) | 6,400 4,800 3,800 3,200 2,400 1,900 @
—lae Shouldering 1.5DC x 0.3DC =.
Shouldering Feed Rate (mm/min) 410 410 410 400 380 380 2 F
Spindle Revolution (min) | 5,300 4,000 3,200 2,700 2,000 1,600
Stainless Steel 1DC
Feed Rate (mm/min) 280 260 310 240 250 250 %’ G
Slotting Qe
Spindle Revolution (min) | 5,300 4,000 3,200 2,700 2,000 1,600 5
2DC
Feed Rate (mm/min) 220 210 250 190 200 200
Spindle Revolution (min”) | 4,200 3,200 2,500 2,100 1,600 1,300 Q
o Shoudering 15DC x 0.3DC z H
«© Feed Rate (mm/min) 330 420 410 390 380 370 =
Spindle Revolution (min”) | 3,700 2,800 2,200 1,900 1,400 1,100 4
Titanium Alloys 1DC 5
Slotting Feed Rate (mm/min) 220 240 240 240 250 250 é J
Slotting o
Spindle Revolution (min”) | 3,700 2,800 2,200 1,900 1,400 1,100 g
2DC
Feed Rate (mm/min) 180 190 190 190 200 200
o
Spindle Revolution (min”) 800 600 480 400 300 240 = K
Shouldering 1.5DC x 0.2DC =1
Feed Rate (mm/min) 60 60 60 60 60 60 @
Spindle Revolution (min”) 530 400 320 270 200 160 g)
Superalloy 1DC =}
Feed Rate (mm/min) 28 28 28 28 28 28 3'
Slotting 1)
Spindle Revolution (min”) 530 400 320 270 200 160 %
2DC
Feed Rate (mm/min) 20 20 20 20 20 20
* Machining with water soluble coolant is recommended for stainless steel, titanium alloys and Superalloy. § M
>
«
. 4/5/6RFH (Long)
gy
Applications Workpiece Material Application | Depth of Cut (ap x ae) (mm) |Qutside Dia. DC (mm) 26 28 210 212 216 220 3.8 N
59
=) [
=)
Carbon Steel / Alloy Steel ap :4.0DC Spindle Revolution (min) | 5,100 3,800 3,100 2,500 1,900 1,500 =
Shouldering ae :0.1DC (DC =< 212) »
/ Cast Iron ) B
ae : 1.2mm (DC > 012) Feed Rate (mm/min) | 620 630 660 600 590 550 3 P
T
QO
S S ap :4.0DC Spindle Revolution (min) | 3,400 2,500 2,000 1,700 1,300 1,000 &
Shouldering ae :0.1DC (DC < ¢12) —
(30 ~ 45HRC) . e
ae : 1.2mm (DC > ¢12) Feed Rate (mm/min) | 340 430 410 380 340 320 s S R
o 2.
=0
ap :4.0DC Spindle Revolution (min”) | 5,100 3,800 3,100 2,500 1,900 1,500 ge
< Stainless Steel Shouldering ae :0.1DC (DC =< 912)
ae : 1.2mm (DC > ¢12) Feed Rate (mm/min) 290 290 290 280 270 270 =5 T
[oR
ae [
A ap :4.0DC Spindle Revolution (min”) | 3,400 2,500 2,000 1,700 1,300 1,000 x
Shouldering Titanium Alloys Shoudering | ae : 0.1DC (DC < 12)
ae : 1.2mm (DC > ¢12) Feed Rate (mm/min) 230 290 290 270 270 260
ap :4.0DC Spindle Revolution (min”) | 640 480 380 320 240 190
Superalloy Shouldering ae :0.1DC (DC < 912)
ae : 1.0mm (DC > ¢12) Feed Rate (mm/min) 20 20 20 20 20 20

* Machining with water soluble coolant is recommended for stainless steel, titanium alloys and Superalloy.

Slotting is not recommended.
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Recommended Cutting Conditions -

Il 3RDSM, 4RDSM, 5RDSM

Applications Workpiece Material | Application |Depth of Cut (ap x ae) (mm) | Outside Dia. DC (mm) 26 28 210 212 216 220 @25
Spindle Revolution (min") | 11,100 8,400 6,700 5,600 4,200 3,300 2,700
Shouldering | 1.5DC x 0.5DC
Feed Rate (mm/min) | 1,000 1,000 1,320 1,340 1,340 1,340 1,380
< 22HRC
Spindle Revolution (min) | 9,300 6,900 5,600 4,600 3,500 2,800 2,200
Slotting 1DC
Feed Rate (mm/min) 800 800 1,000 1,030 1,040 1,050 1,110
Spindle Revolution (min) | 9,600 7,200 5,700 4,800 3,600 2,900 2,300
Shouldering | 1.5DC x 0.4DC
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 | 1.5DC x 0.4DC
o Feed Rate (mm/min) 320 320 410 410 400 400 400
© Steel | 32 ~40HRC
Spindle Revolution (min”) | 5,300 4,000 3,200 2,600 2,000 1,600 1,300
Slotting 0.6DC
|ae Feed Rate (mm/min) 260 260 340 340 330 330 330
i Spindle Revolution (min”) |~ 4,800 3,600 2,900 2,400 1,800 1,400 1,100
Shouldering Shoudering | 1DC x 0.4DC
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 1DC x 0.3DC
Feed Rate (mm/min) 150 150 180 180 170 170 170
N 45 ~ 50HRC
Spindle Revolution (min) | 3,800 2,900 2,300 1,900 1,400 1,100 900
& Slotting 0.4DC
Feed Rate (mm/min) 140 140 170 160 160 150 150
Spindle Revolution (min”) | 3,700 2,800 2,200 1,900 1,400 1,100 900
Shouldering | 1.5DC x 0.4DC
Slotting 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 |  1.5DC x 0.5DC
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 water soluble coolant is recommended for stainless steel.
B 3RFRS, 4RFRS
Applications Workpiece Material | Application |Depth of Cut (ap x ae) (mm) | Outside Dia. DC (mm) o4 25 6 28 210 212
Spindle Revolution (min”) | 14,300 11,500 9,600 7,200 5,700 4,800
Shouldering | 0.8DC x 0.5DC
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 |  0.8DC x 0.4DC
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
g Feed Rate (mm/min) 340 370 490 490 490 460
Spindle Revolution (min”) 6,400 5,100 4,200 3,200 2,500 2,100
Shouldering |  0.8DC x 0.4DC
“ae Feed Rate (mm/min) 190 230 320 320 320 340
Steel | 40~ S0HRC Spindle Revolution (min") 5,100 4,100 3,400 2,500 2,000 1,700
i indle Revolution (min s , R . s A
Shouldering Slotting 0.5DC i
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 | 0.8DC x 0.25DC
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
Spindle Revolution (min”) | 3,200 2,500 2,100 1,600 1,300 1,100
& Shouldering | 0.8DC x 0.2DC
L/ Feed Rate (mm/min) 60 60 70 70 80 90
60 ~ 70HRC
Spindle Revolution (min”) 2,500 2,000 1,700 1,300 1,000 800
Slotting 0.25DC
Slotting 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 |  0.8DC x 0.4DC
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 water soluble coolant is recommended for titanium alloys.




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

Applications Workpiece Material Depth of Cut (ap x ae) (mm) | Outside Dia. DC (mm) 26 28 210 212 216 220 025
Spindle Revolution (min”) | 7,800 5,900 4,700 3,900 2,900 2,300 1,900
< 22HRC 2.5DC x 0.5DC
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 2.5DC x 0.4DC
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
= 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 2.5DC x 0.3DC
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 1.5DC x 0.1DC
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 2.5DC x 0.5DC
Feed Rate (mm/min) 600 600 720 720 720 770 970
* Machining with water soluble coolant is recommended for stainless steel.
Slotting is not recommended.
M 4RFSM, 6RFSM
216 220
Applications Workpiece Material | Application | Depth of Cut (ap x ae) (mm) [Outside Dia. DC (mm)| @6 28 210 212 4 flutes | 6 flutes | 4 flutes | 6 flutes 225
Spindle Revolution (min) | 8,000 | 6,000 | 4,800 | 4,000 | 3,000 | 3,000 | 2,400 | 2,400 | 1,900
Shouldering 1.5DC x 0.4DC
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 1.5DC x 0.33DC
Feed Rate (mm/min) | 350 350 350 350 350 530 350 530 460
Steel | 45~55HRC
Spindle Revolution (min”) | 4,700 | 3,500 | 2,800 | 2,300 | 1,800 | 1,800 | 1,400 | 1,400 | 1,100
Slotting 0.5DC
Feed Rate (mm/min) | 280 280 280 280 280 420 280 420 370
Spindle Revolution (min”) | 4,800 | 3,600 | 2,900 | 2,400 | 1,800 | 1,800 | 1,400 | 1,400 | 1,100
Shouldering 1.5DC x 0.25DC
Feed Rate (mm/min) | 190 220 230 240 220 320 230 340 310
a 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
ae
. Spindle Revolution (min”) | 3,700 | 2,800 | 2,200 | 1,900 | 1,400 | 1,400 | 1,100 | 1,100 900
Shouldering Shouldering | 1.5DC x 0.4DC
Feed Rate (nm/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 2DC x 0.4DC
> Feed Rate (mm/min) | 390 390 390 390 390 590 390 540 450
g{ < 40HRC
Spindle Revolution (min) | 3,000 | 2,200 | 1,800 | 1,500 | 1,100 | 1,100 900 900 700
Slotting 0.5DC
Tianium Feed Rate (mm/min) | 310 310 310 310 310 470 310 430 360
: All
Slotting e Spindle Revolution (min") | 3,200 | 2,400 | 1,900 | 1,600 | 1,200 | 1,200 | 1,000 | 1,000 | 800
Shouldering 1.5DC x 0.25DC
Feed Rate (mm/min) | 300 300 300 300 300 430 300 430 370
> 40HRC
Spindle Revolution (min) | 2,500 | 1,900 | 1,500 | 1,300 | 1,000 | 1,000 | 800 800 600
Slotting 0.3DC
Feed Rate (mm/min) | 230 230 230 230 230 340 230 340 290
Spindle Revolution (min) | 1,600 | 1,200 | 1,000 | 800 600 600 500 500 400
Shouldering 1DC x 0.2DC
Heat-resistant Alloys Feed Rate (mm/min) | 100 100 100 100 100 140 100 140 130
(Ni-base heat-
resistant alloys) 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 water soluble coolant is recommended for stainless steel, titanium alloys and heat-resistant alloys.
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Recommended Cutting Conditions -

M 2SEB

Applications Workpiece Material Depth of Cut (ap x ae) (mm)|Outside Dia. DC (mm)| o2 23 o4 25 26 28 210 212 216
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 0.05DC x 0.05DC
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 0.04DC x 0.04DC
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 0.05DC x 0.05DC
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
30 ~ 38HRC 0.05DC x 0.05DC
) ko) Feed Rate (mm/min)| 3,150 | 2,880 | 2,660 | 2,500 | 2,370 | 2,190 | 2,060 | 1,970 | 1,920
LY, #
ﬂ@ 5 Spindle Revolution (min”) | 20,900 | 18,500 | 17,200 | 15,900 | 13,700 | 11,300 | 10,400 | 9,500 | 7,700
S 38 ~ 45HRC 0.03DC x 0.03DC
E Feed Rate (mm/min) | 2,550 | 2,330 | 2,170 | 2,040 | 1,940 | 1,800 | 1,680 | 1,590 | 1,550
Copying ®
a Spindle Revolution (min”) | 18,600 | 16,400 | 15,300 | 14,200 | 12,200 | 10,000 | 9,200 | 8,500 | 6,800
45 ~ 55HRC 0.03DC x 0.03DC
Feed Rate (mm/min) | 2,060 | 1,850 | 1,700 | 1,600 | 1,520 | 1,410 | 1,320 | 1,230 | 1,190
5 Spindle Revolution (min”) | 18,600 | 16,400 | 15,300 | 14,200 | 12,200 | 10,000 | 9,200 | 8,500 | 6,800
& 45 ~ 55HRC 0.03DC x 0.03DC
3 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
§ 55 ~ 60HRC 0.03DC x 0.03DC
T Feed Rate (mm/min)| 1,230 | 1,130 | 1,030 980 930 850 800 780 760
* Machining with water soluble coolant is recommended for stainless steel.
Applications Workpiece Material |Depth of Cut (ap x ae) (mm) |Outside Dia. DC (mm) o4 6 28 210 212 016 220
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
Spindle Revolution (min”) | 8,000 5,300 4,000 3,200 2,700 2,000 1,600
Steel | 42 ~48HRC
Feed Rate (mm/min) 300 330 300 290 270 240 240
5 Spindle Revolution (min”) | 6,400 4,200 3,200 2,500 2,100 1,600 1,300
48 ~ 52HRC 0.3DC x 0.7DC
‘ Feed Rate (mm/min) 190 210 190 190 170 150 150
Lae] Spindle Revolution (min”) | 12,700 8,500 6,400 5,100 4,200 3,200 2,500
. < 180HB
Copying Cast Feed Rate (mm/min)| 760 850 760 750 690 610 610
Iron
Spindle Revolution (min") | 11,100 7,400 5,600 4,500 3,700 2,800 2,200
> 180HB
Feed Rate (mm/min) 540 590 540 530 480 420 430
Applications Workpiece Material |Depth of Cut (ap x ae) (mm) {Outside Dia. DC (mm) 23 04 25 26 28 210 012
Spindle Revolution (min") | 13,300 10,000 8,000 6,600 5,000 4,000 3,300
Carbon Steel, Cast Iron 0.2DC x 0.3DC
(< 20HRC) DL X 0.
Feed Rate (mm/min) 600 870 840 850 1,400 1,200 990
Alloy Steel Spindle Revolution (min”) | 10,600 8,000 6,400 5,300 4,000 3,200 2,700
(< 35HRC) 0.2DC x 0.3DC :
% Feed Rate (mm/min) 410 500 610 640 940 830 730
Spindle Revolution (min”) |~ 7,400 5,600 4,500 3,700 2,800 2,200 1,900
Prehardened steel 0.1DC X 0.2DC
(30 ~ 45HRC) )
Lae] Feed Rate (mm/min) | 220 250 257 280 250 240 230
Copying Spindle Revolution (min) |~ 5,800 4,400 3,500 2,900 2,200 1,800 1,500
Stainless Steel 0.05DC x 0.1DC
Feed Rate (mm/min) 160 180 190 180 190 190 170

* Machining with water soluble coolant is recommended for stainless steel.




B 4YEBM

Applications Workpiece Material | Application |Depth of Cut (ap x ae) (mm) | Outside Dia. DC (mm) 25 26 28 210 012 216 220
Spindle Revolution (min) |~ 9,400 7,900 5,900 4,700 3,900 2,900 2,400
Shouldering 1DC x 0.5DC
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 1DC x 0.5DC
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
o Slotting 1DC
Feed Rate (mm/min) 550 610 570 550 500 400 350
—ae Spindle Revolution (min) | 3,200 2,700 2,000 1,600 1,300 1,000 800
. Shouldering 1DC x 0.3DC
Shouldering .
Feed Rate (mm/min) 180 190 220 170 170 160 160
Titanium Alloys
Spindle Revolution (min) | 2,900 2,400 1,800 1,400 1,200 900 700
Slotting 0.5DC
Feed Rate (mm/min) 160 170 190 170 170 160 160
Spindle Revolution (min”) | 1,700 1,400 1,000 800 700 500 400
Shouldering 1DC x 0.2DC
%I . Feed Rate (mm/min) 70 80 100 80 90 90 80
Heat-resistant
Alloys . o
Spindle Revolution (min”) | 1,400 1,200 900 700 600 400 400
Slotting Slotting 0.5DC )
Feed Rate (mm/min) 60 70 80 80 80 80 70
Spindle Revolution (min”) | 7,800 6,500 4,900 3,900 3,200 2,400 1,900
Shouldering 1DC x 0.4DC
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 water soluble coolant is recommended for stainless steel, titanium alloys and heat-resistant alloys.
. 4H FSS, 5H FSS, 6H FSS, 7HFSS (Shouldering)
M 4HFSM, 5HFSM, 6HFSM, 7HFSM, 8HFSM (shouldering)
Applications Workpiece Material Depth of Cut (ap x ae) (mm) |Outside Dia. DC (mm) ol 02 04 26 28 012
Spindle Revolution (min") | 20,700 20,000 11,100 7,400 5,600 3,700
Tool Steel (< 40HRC)
Prehardened steel
" neas 15DC x 0.05DC | Feed Rate (mm/min)| 910 1,750 2,000 2,900 2,930 2,930
(DC < 23)
1.5DC x 0.1DC ) o
Tool Steel, Heat Treated Steel (23 < DC) Spindle Revolution (min™) | 20,700 20,000 9,900 6,600 5,000 3,300
(40 ~ 45HRC)
Prehardened steel Feed Rate (mm/min) 910 1,750 1,800 2,630 2,650 2,650
Spindle Revolution (min”) | 20,700 16,000 8,000 5,300 4,000 2,700
45 ~ 55HRC 1.5DC x 0.05DC
Feed Rate (mm/min) 910 1,400 1,400 2,100 2,100 2,100
Q|
©
5 Spindle Revolution (min”) | 20,700 12,000 6,000 4,000 3,000 2,000
% 55 ~ 60HRC
ae 3 Feed Rate (mm/min) 640 730 740 1,100 1,100 1,100
Shouldering §
E Spindle Revolution (min) | 20,700 11,100 5,600 3,700 2,800 1,900
& 60 ~ 65HRC 1.5DC x 0.02DC
25 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

Slotting is not recommended.

* Above is even number flute condition. In case of Odd number flute, please take standard with increasing feed rate 15 ~ 20% condition.
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Recommended Cutting Conditions -

[ | 4UGSM, 6UGSM (Shouldering)

Applications Workpiece Material Depth of Cut (ap x ae) (mm) |Outside Dia. DC (mm) o4 6 28 210 212 216
Spindle Revolution (min") | 11,900 8,000 6,000 4,800 4,000 3,000
45 ~ 55HRC
Feed Rate (mm/min) 810 1,200 1,200 1,000 980 900
1DC x 0.05DC
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
D 1DC x 0.2mm
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.
Applications Workpiece Material | Depth of Cut (ap x ae) (mm) |Outside Dia. DC (mm) ol 215 23 5 26 210 212 220
Spindle Revolution (min) | 60,700 | 40,500 | 20,200 | 12,200 | 10,100 | 6,100 5,100 3,000
0.1DC x 0.4DC
T e Feed Rate (mm/min) | 1,820 3,080 3,080 2,480 2,570 2,470 2,570 1,850
< 40HRC 0.03DC x 0.4DC | Spindle Revoluton (min’) | 92,200 | 61,500 | 46,100 | 18,400 | 15,400 | 9,200 | 7700 | 4,600
(Finishing) Feed Rate (mm/min) | 3,320 5,290 7,750 4,130 3,600 4,130 4,290 3,040
Spindle Revolution (min') | 72,800 | 48,600 | 24,300 | 14,600 | 12,100 7,300 6,100 3,600
0.05DC x 0.4DC
Prehardened steel Feed Rate (mm/min) | 1,890 2,720 2,820 2,210 2,360 2,210 2,320 1,570
< 50HRC Spindle Revolution (min') | 111,600 | 74,400 | 37200 | 22,300 | 18,600 | 11,200 | 9,300 5,600
0.02DC x 0.4DC
(Finishing) Feed Rate (mm/min) | 3,350 4,470 4,760 3,750 3,980 3,750 3,870 2,840
Copying Spindle Revolution (min) | 48,300 | 32,200 | 16,100 | 9,700 8,100 4,800 4,000 2,400
0.04DC x 0.4DC
Prehardened steel Feed Rate (mm/min) | 970 1,290 1,390 1,120 1,190 1,100 1,170 770
< 60HRC 0.01DC x 0.4DC | Spindle Revolution (min') | 97000 | 64,700 | 32,300 | 19,400 | 16,200 | 9,700 | 8,100 | 4,900
(Finishing) Feed Rate (mm/min) | 2,520 2,980 3,100 2,480 2,620 2,460 2,590 1,750




B 3AFK (short) Z
> A
Outside Dia. DC (mm)| @3 o4 5 06 o7 28 29 210 o11 212 216 8
Workpiece Material | Applications BEiGHEN i §
ElNED Spindle Revoluton (min')| 20,000 | 20,000 | 20,000 | 19,500 | 16,800 | 14,700 | 13,000 | 11,700 | 10,700 | 9,800 | 7,300 |
Shouldering |1.5DC x 0.3DC 2,400 2,800 3,500 4,200 4,300 4,400 4,500 4,600 4,700 4,700 3,500 § .
Aluminum Alloys Slotting 1DC T;‘fg/gfﬁ)e 1,600 | 2,000 | 2,500 | 3,000 | 3,100 | 3,200 | 3,300 | 3,400 | 3,500 | 3,500 | 2,200 %é B
Plunge milling 1DC 350 350 350 350 350 350 350 350 350 350 350 &
Q
Outside Dia. DC (mm)| @3 [-Z3 5 06 o7 28 29 210 o11 212 216 2
Workpiece Material | Applications e & C
X8 Igpingle Revoluton (min')| 20,000 | 19,900 | 15,900 | 13,200 | 11,300 | 9,900 | 8,800 | 7,900 | 7,200 | 6,600 | 4,900 8
ISy
Shouldering | 1.5DC x 0.3DC 2,400 2,500 2,500 2,500 2,500 2,600 2,600 2,600 2,600 2,600 1,900 &
Aluminum Alloy Casting | ~ Slotting 1DC Tﬁﬁ/gﬁ? 1,300 | 1,700 | 1,700 | 1,700 | 1,700 | 1,700 | 1,700 | 1,700 | 1,700 | 1,800 | 1,300 m
x
Plunge milling 1DC 300 250 200 200 190 150 150 100 100 80 60 g D
QO
- Water soluble coolant is recommended. -
- The cutting conditions should be adjusted based on the overhang of the tool and the machine or workpiece rigidity.
- Spindle revolution and feed rate should be adjusted by the same percentage. = %
- Pecking may be necessary if chips become clogged while plunge milling. Q‘-,;g
53 E
. 55
. 3AFK (Medium) Qg
Outside Dia. DC (mm)| @3 [-Z3 5 06 o7 28 29 210 o1l 212 216 o
Workpiece Material | Applications G ; =5 F
apxae Spindle Revolution (min”)| 20,000 | 20,000 | 19,000 | 16,000 | 13,500 | 12,000 | 10,500 | 9,500 8,500 8,000 6,000 2
Shouldering |2.5DC x 0.3DC 2,300 2,600 3,200 3,600 3,600 3,600 3,700 3,900 4,000 4,000 2,800
Aluminum Alloys Slotting 0.5DC 'z;‘fg/ﬁf"r:f 1,500 | 1,900 | 2,300 | 2,600 | 2,600 | 2,700 | 2,700 | 2,800 | 2,900 | 2,900 | 1,600 )
o
Plunge milling 0.5DC 300 300 300 300 300 300 300 300 300 300 300 2' G
>
) ) o Depth of Cut (mm) Outside Dia. DC (mm)| @3 o4 5 06 o7 28 29 210 o1l 212 216 «@
Workpiece Material | Applications
apXa  Igpingle Revoluton (min’)| 20,000 | 15,900 | 12,700 | 10,600 | 9,100 | 7,900 | 7,000 | 6,300 | 5,800 | 5,300 | 3,950 o
C
Shouldering {2.5DC x 0.3DC 2,300 2,200 2,000 2,000 2,000 2,000 2,000 2,000 2,100 2,100 1,500 "é’ H
=
Aluminum Alloy Casting | ~ Slotting 0.5DC T;‘f;’/ﬁf‘g)e 1,300 | 1,300 | 1,300 | 1,400 | 1,400 | 1,400 | 1,400 | 1,400 | 1,400 | 1,500 | 1,100
Plunge milling 0.5DC 300 200 150 160 160 120 120 80 80 60 50 ;
- Water soluble coolant is recommended. ] J
- The cutting conditions should be adjusted based on the overhang of the tool and the machine or workpiece rigidity. %-
- Spindle revolution and feed rate should be adjusted by the same percentage. Q
- Pecking may be necessary if chips become clogged while plunge milling.
o
B 47ML (square) B 47MB (Ball-nose) = K
«
Workpiece Material | Application Depth of Cut Outside Dia.DC 212 220 Workpiece Material | Application Depth of Cut Outside Dia.DC 212 220 225 @
(ap x ae) (mm) (mm) (ap x ae) (mm) (mm) 2
o
_|
Spindle Revolution (min™)| 16,200 | 9,700 Spindle Revolution (min™)| 8,100 | 4,850 | 3,900 2
1.0DC x 0.5DC 0.5DC x 0.5DC 2
Feed Rate (mm/min)| 4,660 3,630 Feed Rate (mm/min)| 2,330 1,815 1,650
Shouldering Shouldering =z
: " ! ; ; ol =
Aluminum 1.0DC x 0.05DC | Spindle Revolution (min”)| 26,700 | 16,000 Aluminum 0.5DC x 0.05DC | Spindle Revolution (min’)| 13,350 | 8,000 | 6,400 = M
- - I
Alloys (Finishing) | Feed Rate (mm/min)| 17,920 | 14,080 Alloys (Finishing) |Feed Rate (mm/min)| 8,960 | 7,040 | 6,240
Spindle Revolution (min™)| 13,000 | 7,800 Spindle Revolution (min")| 6,500 3,900 3,100 E =
Slotting 1.0DC Slotting 0.5DC ES 8 N
Feed Rate (mm/min)| 3,750 | 2,910 Feed Rate (mm/min)| 1,875 1,455 1,325 Q?
=S
Spindle Revolution (min")| 6,100 | 3,700 Spindle Revolution (min")| 3,050 | 1,850 | 1,450 =
1.0DC x 0.5DC 0.5DC x 0.5DC g’
Feed Rate (mm/min)| 1,760 | 1,370 Feed Rate (mm/min)| 880 685 625 )
) Shouldering ) Shouldering % P
Al TSy 1.0DC x 0.05DC | Sinde Revaluton (min')| 10,100 | 6,100 (AT ALy 0.5DC x 0.05DC | S9nde Revolion (min')| 5,050 | 3,050 | 2400 [ =
Casting (Finishing) Casting (Finishing) »
inishin , inishin -
(High-silicon) 9 |Feed Rate (nm/min)| 6,780 | 5,330 (High-silicon) 9 |Feed Rate (mmimin)| 3,390 | 2,665 | 2360 | = -
)
Spindle Revolution (min')| 4,900 2,900 Spindle Revolution (min”)| - 2,450 1,450 1,200 3 % R
Slotting 1.0DC Slotting 0.5DC 2 g
Feed Rate (mm/min)| 1,410 1,100 Feed Rate (mm/min)| 705 550 500 S&
*The ap and feed rate should be adjusted to around 50% of the conditions of above table when overhang of the tool is long. _
>
& T
x
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Recommended Cutting Conditions -

Applications Workpiece Material | Application |Depth of Cut (ap x ae) (mm)| Outside Dia. DC (mm) 23 26 28 210 212 216 220
Spi”d'(‘*m'?r‘]’.Y)‘"“‘i°“ 34,000 | 17,000 | 13,000 | 10,200 | 8500 | 6,400 | 5,100
= Shouldering 1.5DC x 0.5DC
Feed Rate
““lae T 2,750 | 2,750 | 2,750 | 2,750 | 2,750 | 2,750 | 2,750
Shouldering
Aluminum Alloys
Spi”d'fm?rfl’)‘"““°“ 26,500 | 13,000 | 9,800 | 8,000 | 6,600 | 5000 | 4,000
J* Slotting 1DC
Q|
@
B Feed Rate
e 1,100 | 1,100 1,00 | 1,100 | 1,100 | 1,100 | 1,100
Slotting
Applications Workpiece Material Application | Depth of Cut (ap x ae) (mm) | Outside Dia. DC (mm) 23 6 o8 210 212 216 220
Spi”d'fm'?r‘ﬁ}’)"'“‘m” 26,500 | 13,300 | 10,000 | 8,000 | 6,600 | 5000 | 4,000
Shouldering 1DC x 0.5DC
'z;?:/r?w?r:)e 690 950 950 | 1,130 | 1,260 | 1,000 | 880
2 Aluminum Alloys
Sp'”d'?m'?r‘?}’)°'“t'°” 21,200 | 10,600 | 8,000 | 6,400 | 5300 | 4,000 | 3,200
“4ae Slotting 1DC
Feed Rate
Shouldering R 550 750 750 900 1,010 800 700
Spindlzamlfi{g)olution 19,100 | 9,600 7,200 5,700 4,800 3,600 2,900
Shouldering 1DC x 0.5DC
'zﬁ]er;’/ﬁfg)e 420 500 500 600 670 770 570
77 High-silicon aluminum
N : !
‘{ Spindle RN 15,900 | 7,900 | 5900 | 4800 | 4000 | 3000 | 2400
Slotting 1DC
Feed Rate
L Sioting e 350 420 420 500 560 640 480
s  HM3NFSM
2
Ee) Applications Workpiece Material | Application | Depth of Cut (ap x ae) (mm) | Outside Dia. DC (mm)| @3 26 28 210 212 216 220
3 St 1DC X 0.50C Spindle Revolution (min')| 26,500 | 13,300 | 10,000 | 8,000 | 6,600 | 5,000 | 4,000
loulaering x 0.
Auminam Al ¢ Feed Rate (nm/min)| 1,040 | 1,400 | 1,400 | 1,700 | 1,890 | 1,490 | 1,310
_______ S uminum Alloys
U Spindle Revolution (min")| 21,200 | 10,600 | 8,000 | 6,400 | 5,300 | 4,000 | 3,200
End Mils Slotting 1DC
Feed Rate (nm/min)| 830 | 1,100 | 1,100 | 1,360 | 1,510 | 1,290 | 1,050
- Q|
Solid Tools © %I i Spindle Revolution (min')| 19,100 | 9,600 | 7,200 | 5,700 | 4,800 | 3,600 | 2,900
for CFRP Shouldering | 1DC x 0.5DC -
] High-silicon Feed Rate (mm/min)| 630 750 750 890 | 1,000 | 1,160 | 860
Routers a8 aluminum St 150G Spindle Revoluton (min')| 15,900 | 7,900 | 5,900 | 4,800 | 4,000 | 3,000 | 2,400
. . ottin
Shouldering Slotting ¢ Feed Rate (mm/min)| 520 630 630 740 830 960 710
Drills
Cutting .
Condtions . 3N FSL (Shoulderlng)
Applications Workpiece Material Depth of Cut (ap x ae) (mm) |Outside Dia. DC (mm)| 26 28 210 212 216 220 225
Spi”d'fm'?ﬁi’)‘"”‘m“ 18,500 | 9,300 | 7,000 | 5,600 | 4,600 | 3,500 | 2,800
Aluminum Alloys 2.5DC x 0.5DC
Feed Rate
(mm/min) 730 980 980 | 1,200 | 1,320 | 1,040 | 920
8 Spindle Revoluti
pin (emir?.Y)"““m 13,400 | 6,700 | 5,000 | 4,000 | 3,400 | 2,500 | 2,000
ae High-silicon aluminum 1.5DC x 0.5DC
A Feed Rate
Shouldering (mm/min) 440 530 530 620 700 810 600
Slotting is not recommended.
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sepelr) uasu|
>

Applications Workpiece Material | Application | Depth of Cut (ap x a) (mm) | Outside Dia. DC (mm)| @6 28 210 212 216 220 025
Spindle Revolution (min') | 33,200 | 24,900 | 19,900 | 16,600 | 12,400 | 10,000 | 8,000 =
Shouldering |  1.5DC x 0.5DC 15
. Feed Rate (mm/min)| 5,370 | 5,150 | 5,080 | 4,980 | 4,890 | 4,840 | 4,780 sc
Aluminum @3 B
Al Spinde Revolton (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 §
=¥ 20
® %I Spindle Revolution (min')| 10,600 | 8,000 | 6,400 | 5,300 | 4,000 | 3,200 | 2,500 s C
717 Shouldering |  1.5DC x 0.5DC o
lae High-silicon Feed Rate (mm/min)| 1,430 1,390 1,360 1,320 1,300 1,290 1,280 &
Shouldering Slotting aluminum Spinde Revoluon (min’)| 6,400 | 4,800 | 3,800 | 3,200 | 2,400 | 1,900 | 1,500 | m
Slotting 1DC z D
Feed Rate (mm/min)| 860 830 810 790 780 770 770 3
SR
. z®
. 3AESL (Shouldering) g3
== E
=
Applications Workpiece Material Depth of Cut (ap x ae) (mm) | Outside Dia. DC (mm)| @6 28 210 212 216 220 225 3 g
2]
Spindle Revolution (min")| 23,000 | 17,500 | 14,000 | 11,600 | 8,700 | 7,000 | 5,600 o
Aluminum Alloys %. F
Feed Rate (mm/min)| 3,760 | 3,600 | 3,560 | 3,490 | 3,420 | 3,390 | 3,350 «@
=1 2.5DC x 0.5DC
Spindle Revolution (min")| 7,400 | 5,600 | 4,500 | 3,700 | 2,800 | 2,200 | 1,800 g)
Q
“Jae High-silicon aluminum g G
. Feed Rate (mm/min)| 1,000 970 950 920 910 900 900 «@
Shouldering
%
Slotting is not recommended. é; H
_|
=)
(o]
g J
a
9
5 K
(7]
o
a
g
o
7]
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Recommended Cutting Conditions -

DC (mm)
Workpiece Material Cutting Conditions
o8 210 012
G Spindle Revolution (min™) 6,000~10,000 4,800~8,000 4,000~6,600
Feed Rate (mm/rev) 0.05~0.08 0.05~0.08 0.05~0.08
DC (mm)
Workpiece Material Cutting Conditions
24.763 26.350 ©7.938
o Spindle Revolution (min™) 3,400~6,700 2,500~5,000 2,000~4,000
Feed Rate (mm/rev) 0.04~0.06 0.05~0.08 0.05~0.08

* The recommended cutting conditions are for Dry machining.
Adjust cutting conditions according to the machine rigidity, the workpiece rigidity and the overhang length.
Take sufficient measurement against the dust during machining.

-

Solid Tools

End Mills

Solid Tools
for CFRP

Routers
Drills

Cutting
Condtions

L102



M 29M

5
3
Applications Workpiece Material | Application Depth of Cut (ap x ae) (mm) Outside Dia. DC (mm) 23 26 28 210 3 A
Spindle Revolution (min™) 19,600 9,800 7,400 5,900 a
1.5DC x 0.5DC - =5
Shoulderin Feed Rate (mm/min) 1,860 1,860 1,860 1,860 2
Carbon t 2DC x 0.05DC Spindle Revolution (min™) 31,800 15,900 11,900 9,500 ;"%g B
Graphite (Finishing) Feed Rate (mm/min) 6,960 6,960 6,960 6,960 gé
i Spindle Revolution (min™) 15,400 7,700 5,800 4,600 =
Slotting 1DC -
Feed Rate (mm/min) 1,460 1,460 1,460 1,460 §
1.5DC x 0.5DC Spindle Revolution (min") 32,300 16,200 12,100 9,700 E C
= Shoulderin Feed Rate (mm/min) 1,210 1,210 1,210 1,210 S
Q
Plastics 9 2DC x 0.05DC Spindle Revolution (min™) 53,500 26,800 20,100 16,100 &
ae (Finishing) Feed Rate (mm/min) 4,690 4,690 4,690 4,690
T Slottin 1DC Spindle Revolution (min™) 26,000 13,000 9,700 7,800 2
i @
Shouldering g Feed Rate (mm/min) 970 970 970 970 g D
Spindle Revolution (min™) 15,900 8,000 6,000 4,800 2
1.5DC x 0.5DC :
. . . Shoulderin Feed Rate (mm/min) 970 970 970 970 =0
Itz re"‘(’)‘::’;‘;d plizsiitos 9 2DC x 0.05DC Spindle Revolution (min”) 26,500 | 13,300 | 9,900 8ooo | B3
AFRP (Finishing) Feed Rate (mm/min) 3,710 3,710 3,710 3,710 25 E
) Spindle Revolution (min™) 12,700 6,400 4,800 3,800 3 =
Slotting 1iDC - ”
Feed Rate (mm/min) 780 780 780 780
- - —
1.5DC x 0.5DC Spindle Revolution (rlnm ) 12,700 6,400 4,800 3,800 g;
Shoulderin Feed Rate (mm/min) 780 780 780 780 = F
Fiber reinforced plastics g 2DC x 0.05DC Spindle Revolution (min™) 21,200 10,600 8,000 6,400 «@
GFRP (Finishing) Feed Rate (mm/min) 2,970 2,970 2,970 2,970
; Spindle Revolution (min™ 10,600 5,300 4,000 3,200 o]
Slotting Slotting 1DC P volution (mir') 3
Feed Rate (mm/min) 650 650 650 650 ] G
- Adjust parameters based on resin type and fiber structure. a
- Reduce speed when overheating causes melting or damage to resin.
- Reduce feed if delamination or fraying occur.
- Rates shown are for dry machining. Q
- Rates can be increased with coolant. Y H
- Dust collection is needed in dry machining. =
_|
M 25M :
g
Applications Workpiece Material | Application Depth of Cut (ap x ae) (mm) Outside Dia. DC (mm) 6 28 210 12 I
; . i 1.5DC x 0.5DC Spindle Revolution (min™) 8,000 6,000 4,800 4,000
AT re"g’:’;e: pliasiites Shouderh : ' Feed Rate (mm/min) 1270 | 1550 | 2,150 | 3,180 9 K
AFRP ¢ 2DC x 0.05DC Spindle Revolution (min™) 13,300 9,900 8,000 6,600 E
(Finishing) Feed Rate (mm/min) 5,040 5,770 8,350 12,460
Spindle Revolution (min™) 6,400 4,800 3,800 3,200 17}
1.5DC x 0.5DC = o
Fiber reinforced plastics Shoulderin Feed Rate (mm/min) 1,020 1,240 1,720 2,540 =
GFRP 9 2DC x 0.05DC Spindle Revolution (min™) 10,600 8,000 6,400 5,300 o
(Finishing) Feed Rate (mm/min) 4,030 4,610 6,680 9,970 %
e 1.5DC x 0.5DC Spindle Revolution (rlnin") 9,800 7,400 5,900 4,900
Carbon ) Feed Rate (mm/min) 1,960 2,350 3,350 4,900 =
. Shouldering - = = = M
Graphite 2DC x 0.05DC Spindle Revolution (min™) 15,900 11,900 9,500 8,000 5
L—lae (Finishing) Feed Rate (mm/min) 7,320 8,830 12,600 18,450 @
1.5DC x 0.5DC Spindle Revolution (rlnin") 16,200 12,100 9,700 8,100 -
. . Feed Rate (mm/min) 3,230 3,880 5,530 8,080 55
Plastics Shouldering - - ] g o N
Shouldering 2DC x 0.05DC Spindle Revolution (min™) 26,800 20,100 16,100 13,400 e
(Finishing) Feed Rate (mm/min) 12,310 14,860 21,200 31,050 £ <
Spindle Revolution (min™) 800 600 500 400 -
1.5DC x 0.5DC - (9]
Machinable Ceramics Shoulderin Feed Rate (mm/mln) 60 80 130 160 E
Machinable Glass ¢ 2DC x 0.05DC Spindle Revolution (min’) 1,300 1,000 800 700 (:ﬂj P
(Finishing) Feed Rate (mm/min) 240 300 410 610 2
(2]

- Adjust parameters based on resin type and fiber structure.

- Reduce speed when overheating causes melting or damage to resin.
- Reduce feed if delamination or fraying occur.

- Rates shown are for dry machining.

- Rates can be increased with coolant.

- Dust collection is needed in dry machining.

Slotting is not recommended.
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Recommended Cutting Conditions -

M 1C140 5D type

Spindle Revolution (min™)

End Mill Dia. DC (mm)

L104

) ) Cutting Speed
Workpiece Materil (m/min) Feed Rate (mm/rev) 23 26 28 210
S15, etc, 130 Spindle Revolution (min™") 13,700 6,900 5,200 4,100
Feed Rate (mm/rev) 0.10 0.19 0.25 0.32
Spindle Revolution (min™) 12,300 6,100 4,600 3,700
Carbon Steel < 28HRC 120
Feed Rate (mm/rev) 0.09 0.17 0.23 0.29
G 70 Spindle Revolution (min”) 7,100 3,600 2,700 2,100
Feed Rate (mm/rev) 0.07 0.14 0.19 0.24
<G 100 Spindle Revolution (min’) 10,700 5,300 4,000 3,200
Feed Rate (mm/rev) 0.07 0.14 0.19 0.24
Spindle Revolution (min™) 6,500 3,200 2,400 1,900
Alloy Steel < 40HRC 60
Feed Rate (mm/rev) 0.06 0.12 0.17 0.21
ARG 45 Spindle Revolution (min’) 4,500 2,300 1,700 1,400
Feed Rate (mm/rev) 0.04 0.09 0.12 0.14
< TG 20 Spindle Revolution (min™") 3,100 1,500 1,200 900
- Feed Rate (mm/rev) 0.03 0.06 0.08 0.10
CELEE o5 Spindle Revolution (min’) 2,700 1,400 1,000 800
Feed Rate (mm/rev) 0.02 0.04 0.05 0.06
P % Spindle Revolution (min”) 9,900 4,900 3,700 3,000
Stainless Steel Feed Rate (mm/rev) 0.06 0.12 0.16 0.21
SUS303, SUS416, etc. < 28HRC 60 Spindle Revolution (min™) 6,300 3,200 2,400 1,900
Feed Rate (mm/rev) 0.05 0.10 0.13 0.16
G 45 Spindle Revolution (min™) 4,800 2,400 1,800 1,500
Stainless Steel Feed Rate (mm/rev) 0.05 0.10 0.13 0.16
SUS304, SUS316, etc. < 4OHRC a5 Spindle Revolution (min™) 3,600 1,800 1,300 1,100
Feed Rate (mm/rev) 0.04 0.08 0.1 0.14
CEEE 65 Spindle Revolution (min’) 6,900 3,500 2,600 2,100
Feed Rate (mm/rev) 0.04 0.08 0.1 0.13
Titanium Alloys  SEE 50 Spindle Revolution (min™") 5,200 2,600 1,900 1,600
Feed Rate (mm/rev) 0.04 0.08 0.10 0.13
B o5 Spindle Revolution (min™) 2,700 1,400 1,000 800
Feed Rate (mm/rev) 0.03 0.06 0.08 0.10
TG 20 Spindle Revolution (min™) 3,100 1,500 1,200 900
Superalloy Feed Rate (mm/rev) 0.02 0.04 0.05 0.07
Inconel® 625, etc. < 43HRC 5 Spindle Revolution (min™) 1,600 800 600 500
Feed Rate (mm/rev) 0.02 0.03 0.04 0.05
P 1o Spindle Revolution (min’) 11,600 5,800 4,400 3,500
L Cast Iron Feed Rate (mm/rev) 0.1 0.22 0.29 0.36
< TG 100 Spindle Revolution (min™") 10,800 5,400 4,100 3,200
Feed Rate (mm/rev) 0.1 0.22 0.29 0.36
. Spindle Revolution (min”) 21,300 10,700 8,000 6,400
» Aluminum Alloys A7075, etc. 200
3 Feed Rate (mm/rev) 0.12 0.24 0.32 0.40
|9 N, 170 Spindle Revolution (min”) 17,800 8,900 6,700 5,300
% Copper alloys T Feed Rate (mm/rev) 0.05 0.10 0.13 0.16
2] Beryllium Copper, 135 Spindle Revolution (min™) 14,200 7,100 5,300 4,300
etc. Feed Rate (mm/rev) 0.05 0.10 0.13 0.16
End Mills
Solid Tools
for CFRP
Routers
Drills
Cutting
Condtions




M 1C140 8D type

Spindle Revolution (min™)

End Mill Dia. DC (mm)

sepelr) uasu|
>

Workpiece Material Cumn? Speed
(m/min) Feed Rate (mm/rev) 23 26 28 210 _
156 ot 105 Spindle Revolution (min™) 13,100 6,500 4,900 3,900 § =
, elC. =5
Feed Rate (mm/rev) 0.09 0.17 0.23 0.29 23 B
Spindle Revolution (min™) 12,000 6,000 4,500 3,600 =
Carbon Steel < 28HRC 115
Feed Rate (mm/rev) 0.07 0.14 0.19 0.24 =)
EE 65 Spindle Revolution (min™) 6,800 3,400 2,500 2,000 % C
<
Feed Rate (mm/rev) 0.06 0.12 0.17 0.21 §
- 100 Spindle Revolution (min™) 10,300 5,200 3,900 3,100 g
<
Feed Rate (mm/rev) 0.06 0.12 0.16 0.21 m
Alloy Steel ERE 60 Spindle Revolution (min™) 6,100 3,100 2,300 1,800 g« D
oy Steel < e
U Feed Rate (mm/rev) 0.05 0.10 0.13 0.16 3
G 20 Spindle Revolution (min™) 4,400 2,200 1,600 1,300
<
Feed Rate (mm/rev) 0.04 0.08 0.10 0.13 = %
Q
G 20 Spindle Revolution (min™) 2,900 1,500 1,100 900 = 2 E
< =
- Feed Rate (mm/rev) 0.03 0.05 0.07 0.09 g E
o ee =
e o5 Spindle Revolution (min™) 2,600 1,300 1,000 800 Cw
<
Feed Rate (mm/rev) 0.02 0.03 0.04 0.05 -
TEE % Spindle Revolution (min™) 9,400 4,700 3,500 2,800 <) F
< =]
Stainless Steel Feed Rate (mm/rev) 0.05 0.10 0.13 0.16 @
SUS303, SUS416, etc. TEE 55 Spindle Revolution (min™) 5,800 2,900 2,200 1,700
<
Feed Rate (mm/rev) 0.04 0.09 0.12 0.15 0]
NS 20 Spindle Revolution (min™) 4,200 2,100 1,600 1,300 § G
< <.
Stainless Steel Feed Rate (mm/rev) 0.04 0.09 0.1 0.14 a
SUS304, SUS316, etc. JOHRG % Spindle Revolution (min™) 3,100 1,500 1,200 900
<
Feed Rate (mm/rev) 0.04 0.07 0.10 0.12 o
TEE 55 Spindle Revolution (min™) 6,000 3,000 2,200 1,800 E’ H
<
Feed Rate (mm/rev) 0.04 0.08 0.10 0.13 =
L Spindle Revolution (min™) 4,500 2,300 1,700 1,400
Titanium Alloys < 38HRC 45 =
Feed Rate (mm/rev) 0.03 0.06 0.08 0.09 g
G o5 Spindle Revolution (min™) 2,400 1,200 900 700 2 J
= =3
Feed Rate (mm/rev) 0.02 0.05 0.06 0.08 a
D 0 Spindle Revolution (min™) 2,100 1,100 800 600
<
Superallo Feed Rate (mm/rev) 0.02 0.04 0.06 0.07 9
p y =
Inconel® 625, etc. ARG 0 Spindle Revolution (min™) 1,100 600 400 300 g K
<
Feed Rate (mm/rev) 0.01 0.03 0.04 0.05
TG 1o Spindle Revolution (min™) 11,300 5,700 4,200 3,400 (%)
< o
Cast | Feed Rate (mm/rev) 0.09 0.18 0.24 0.30 =
ast Iron
TG % Spindle Revolution (min™) 10,000 5,000 3,800 3,000 g'
< =N
Feed Rate (mm/rev) 0.09 0.19 0.25 0.31 @
. Spindle Revolution (min™) 20,500 10,300 7,700 6,200
Aluminum Alloys A7075, etc. 195 =z
Feed Rate (mm/rev) 0.1 0.22 0.30 0.37 = M
3 " 80 Spindle Revolution (min™) 8,200 4,100 3,100 2,500 3
rass, etc.
Gobper alloys Feed Rate (mm/rev) 0.04 0.09 0.12 0.14
PP v Beryllium Copper, 70 Spindle Revolution (min™) 7,600 3,800 2,800 2,300 g 5
etc. Feed Rate (mm/rev) 0.04 0.09 0.12 0.15 % o
> N
«Q
=)
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Recommended Cutting Conditions -

L106

" Spindle Revolution (min™) End Mill Dia. DC (mm)
Workpiece Material Cumn? Speed
(m/min) Feed Rate (mmrev) o1 ) 6 08 010 012
S15C. et 80 Spindle Revolution (min™) 25,700 8,600 4,300 3,200 2,600 2,100
, etc.
Feed Rate (mm/rev) 0.01 0.04 0.08 0.1 0.14 0.16
R — 39HRG 40 Spindle Revolution (min”) 12,100 4,000 2,000 1,500 1,200 1,000
arbon Stee <
Feed Rate (mm/rev) 0.01 0.04 0.07 0.10 0.12 0.14
45HRGC o5 Spindle Revolution (min™") 8,200 2,700 1,400 1,000 800 700
<
B Feed Rate (mm/rev) 0.007 0.02 0.04 0.05 0.07 0.08
28HRC 70 Spindle Revolution (min™") 22,300 7,400 3,700 2,800 2,200 1,900
<
B Feed Rate (mm/rev) 0.01 0.04 0.07 0.10 0.12 0.15
Allov Steel 40HRC 45 Spindle Revolution (min™) 14,100 4,700 2,300 1,800 1,400 1,200
oy Stee! <
v Feed Rate (mm/rev) 0.01 0.04 0.07 0.10 0.12 0.15
EHEE 20 Spindle Revolution (min™) 5,800 1,900 1,000 700 600 500
<
Feed Rate (mm/rev) 0.005 0.02 0.03 0.04 0.05 0.06
SaHRG o5 Spindle Revolution (min”) 8,200 2,700 1,400 1,000 800 700
<
Feed Rate (mm/rev) 0.007 0.02 0.04 0.05 0.07 0.08
Mold Steel 40HRC 20 Spindle Revolution (min™) 5,300 1,800 900 700 500 400
<
Feed Rate (mm/rev) 0.003 0.01 0.02 0.03 0.03 0.04
50HRGC 10 Spindle Revolution (min™) 3,900 1,300 600 500 400 300
<
B Feed Rate (mm/rev) 0.003 0.01 0.02 0.03 0.03 0.04
24HRC 65 Spindle Revolution (min™) 20,400 6,800 3,400 2,500 2,000 1,700
<
Stainless Steel B Feed Rate (mm/rev) 0.01 0.03 0.06 0.08 0.10 0.12
SUS303, SUS416, etc. - a5 Spindle Revolution (min™) 10,700 3,600 1,800 1,300 1,100 900
<
Feed Rate (mm/rev) 0.006 0.02 0.03 0.05 0.06 0.07
FEE 20 Spindle Revolution (min™) 6,300 2,100 1,100 800 600 500
<
Stainless Steel Feed Rate (mm/rev) 0.007 0.02 0.04 0.06 0.07 0.09
SUS304, SUS316, etc. P 20 Spindle Revolution (min™) 5,300 1,800 900 700 500 400
<
Feed Rate (mm/rev) 0.007 0.02 0.04 0.05 0.07 0.08
28HRGC o5 Spindle Revolution (min™") 8,200 2,700 1,400 1,000 800 700
<
B Feed Rate (mm/rev) 0.01 0.04 0.08 0.1 0.13 0.16
Titanium Al 38HRGC 20 Spindle Revolution (min™) 6,300 2,100 1,100 800 600 500
itanium Alloys <
Y Feed Rate (mm/rev) 0.007 0.02 0.04 0.06 0.07 0.09
47HRC 20 Spindle Revolution (min”) 5,300 1,800 900 700 500 400
<
a Feed Rate (mm/rev) 0.007 0.02 0.04 0.05 0.07 0.08
19HRG 15 Spindle Revolution (min’) 3,900 1,300 600 500 400 300
<
Feed Rate (mm/rev) 0.006 0.02 0.04 0.05 0.06 0.08
Superalloy SAHRG 10 Spindle Revolution (min’) 2,400 800 400 300 200 200
<
Inconel® 625, etc. - Feed Rate (mm/rev) 0.006 0.02 0.04 0.05 0.06 0.07
L 45HRC s Spindle Revolution (min™) 1,900 600 300 200 200 200
<
Feed Rate (mm/rev) 0.005 0.02 0.03 0.04 0.05 0.06
< 19HRC 85 Spindle Revolution (min™") 27,100 9,000 4,500 3,400 2,700 2,300
» Cast! - Feed Rate (mm/rev) 0.02 0.05 0.10 0.13 0.16 0.20
° ast Iron
§ 36HRC 75 Spindle Revolution (min™) 24,200 8,100 4,000 3,000 2,400 2,000
<
k) B Feed Rate (mm/rev) 0.02 0.05 0.10 0.13 0.17 0.20
c% Alumi Al T, i 140 Spindle Revolution (min™) 44,100 14,700 7,400 5,500 4,400 3,700
uminum Alloys , etc.
Y Feed Rate (mm/rev) 0.02 0.06 0.12 0.16 0.20 0.24
3 : 60 Spindle Revolution (min’) 18,400 6,100 3,100 2,300 1,800 1,500
) rass, etc.
End Mills Feed Rate (mm/rev) 0.01 0.03 0.06 0.08 0.10 0.12
C Il
opper alloys
SoldToos B2 Y Beryllium Copper, 55 Spindle Revolution (min™) 17,000 5,700 2,800 2,100 1,700 1,400
for CFRP etc. Feed Rate (mm/rev) 0.01 0.03 0.06 0.08 0.10 0.12
e BVE. el 150 Spindle Revolution (min™) 48,500 16,200 8,100 6,100 4,800 4,000
Routers T Feed Rate (mm/rev) 0.02 0.06 0.12 0.16 0.20 0.24
Drills
Cutting
Condtions
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Spindle Revolution (min™)

End Mill Dia. DC (mm)
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Workpiece Material Cumn? Speed
(m/min) Feed Rate (mm/rev) 23 26 210 212 _
150, ot % Spindle Revolution (min™") 9,500 4,800 2,900 2,400 2o
, etc. =5
Feed Rate (mm/rev) 0.06 0.12 0.21 0.25 23 B
Spindle Revolution (min™) 8,400 4,200 2,500 2,100 %
Carbon Steel < 32HRC 80
Feed Rate (mm/rev) 0.06 0.1 0.18 0.22 =)
EE 5 Spindle Revolution (min”) 4,800 2,400 1,500 1,200 % C
<
Feed Rate (mm/rev) 0.03 0.06 0.11 0.13 g
PN 20 Spindle Revolution (min’) 7,400 3,700 2,200 1,900 §
<
Feed Rate (mm/rev) 0.05 0.09 0.16 0.19 m
Alloy Steel ERE 5 Spindle Revolution (min™) 4,700 2,300 1,400 1,200 % D
oy Steel < ol
U Feed Rate (mm/rev) 0.05 0.09 0.15 0.18 3
G a5 Spindle Revolution (min’) 3,700 1,900 1,100 900
<
Feed Rate (mm/rev) 0.01 0.02 0.04 0.05 = %
Q
PG o5 Spindle Revolution (min™") 2,700 1,400 800 700 eR=N E
< =
Feed Rate (mm/rev) 0.03 0.06 0.10 0.12 2 3
Spindle Revolution (min’) 2,100 1,100 600 500 Cw
Mold Steel < 40HRC 20
Feed Rate (mm/rev) 0.02 0.03 0.06 0.07 -
- 15 Spindle Revolution (min”) 1,600 800 500 400 <) F
< =]
Feed Rate (mm/rev) 0.02 0.03 0.05 0.06 «@
T 75 Spindle Revolution (min™) 8,100 4,000 2,400 2,000
<
Castl Feed Rate (mm/rev) 0.06 0.13 0.21 0.25 0]
st [ron
I 0 Spindle Revolution (min™) 6,300 3,200 1,900 1,600 § G
< =
Feed Rate (mm/rev) 0.05 0.1 0.18 0.21 a
. Spindle Revolution (min™") 14,700 7,400 4,400 3,700
Aluminum Alloys A7075 140
Feed Rate (mm/rev) 0.08 0.16 0.26 0.31 o
3 " 95 Spindle Revolution (min’) 9,900 4,900 3,000 2,500 E’ H
rass, etc.
o | Feed Rate (mm/rev) 0.05 0.09 0.16 0.19 =
opper alloys
L2 Y Beryllium Copper, 50 Spindle Revolution (min™") 5,200 2,600 1,600 1,300 4
etc. Feed Rate (mm/rev) 0.04 0.08 0.13 0.16 g
g J
EHP131N 3
o
" Spindle Revolution (min™) End Mill Dia. DC (mm) =
Workpiece Material Cumn? Speed 5 K
(m/min) Feed Rate (mm/rev) 23 06 28 210 212 «
Aluminum Alloys . Gl 045 Spindle Revolution (min™) 25,900 12,900 9,700 7,800 6,500 »
Si<12% Sl Feed Rate (mm/rev) 0.13 0.27 0.35 0.44 0.53 %
Aluminum Alloys G 185 Spindle Revolution (min™) 19,400 9,700 7,300 5,800 4,800 S
Si> 12% T Feed Rate (mm/rev) 0.13 0.26 0.35 0.44 0.52 =3
e T Beryllium Copper, 170 Spindle Revolution (min’) 17,800 8,900 6,700 5,300 4,400
PP Y etc. Feed Rate (mm/rev) 0.05 0.10 0.13 0.16 0.19 =z
Plastics PVC. ot 140 Spindle Revolution (min™") 14,500 7,300 5,500 4,400 3,600 % M
T Feed Rate (mm/rev) 0.06 0.12 0.16 0.20 0.24 @
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Recommended Cutting Conditions (Plunge milling) -

L108

on the slant angle. (fig.1)
When workpiece slant angle is 30° or less, reduce the feed rate by 50%.

When workpiece slant angle is more than 30°, reduce the revolution by 70% and the feed rate by 30%.

Outside Dia.(DC)

Applications Workpiece Material Application |Outside Dia. DC (mm) ol 22 23 o4 25 26 o8
Spindle Fevoluion | 19 500 | 11,200 | 8300 | 6200 | 5000 | 4200 | 3200
Structural Steel (minp’)
Carbon Steel
Feed Rate
(mm/min) 300 380 520 520 520 520 520
Spinde Revoluton | 19 500 | 10,000 | 7200 | 5400 | 4400 | 3600 | 2700
(min™)
Alloy Steel
Feed Rate
(mm/min) 300 320 450 450 450 450 450
Spindle Revolution | 45 500 | 8000 | 3,900 | 2,900 | 2300 | 1900 | 1,500
Prehardened steel (bt
(30 ~ 45HRC) Feed Rate
— (mm/min) 210 210 210 210 210 210 210
milling ; .
Sp'”d('fn'?ﬁf’.‘;'““‘)” 16,000 | 10,000 | 7200 | 5400 | 4,400 | 3,600 | 2,700
Nodular Cast Iron
Feed Rate
Plunge milling (mm/min) 200 300 390 390 390 390 390
Spi”d('fn'?ﬁf’.‘;'““‘)” 20,000 | 20,000 | 17800 | 13,100 | 10,500 | 82900 | 6,700
Aluminum Alloys
Feed Rate
(mm/min) 500 850 1,270 1,270 1,270 1,270 1,270
Spindle Revolution | 55 500 | 20,000 | 13,100 | 10,000 | 8000 | 6700 | 5,000
(min™)
Aluminum Alloy Casting
Feed Rate
(mm/min) 450 750 820 820 820 820 820
Applications Workpiece Material Application | Qutside Dia. DC (mm) 210 212 ol14 216 218 220
Spinde Revalution | 5 500 | 2100 | 1,800 | 1,600 | 1,400 | 1,300
Structural Steel (miny’)
Carbon Steel
Feed Rate
(mm/min) 450 450 450 450 450 450
Spi”d('fn'?ﬁfﬁ‘;'““‘)” 2200 | 15800 | 1,500 | 1,350 | 1,200 | 1,100
Alloy Steel
Feed Rate
(mm/min) 400 400 400 400 400 400
L Spindle Revalution | 4 550 | 4000 | 850 750 650 600
Prehardened steel {ming)
(30 ~ 45HRC)
Tﬁ]‘fg/gf‘r:‘f 190 190 190 190 190 190
» Plunge
o milling ; )
e Sp'”d('fn'?ﬁf’.‘;'““‘)” 2200 | 1800 | 1550 | 1,350 | 1,200 | 1,100
°
S Nodular Cast Iron
() Feed Rate
Plunge milling (mm/min) 340 340 340 340 340 340
End Mils Spi”d('fn'?ﬁf’.‘;'““‘)” 5400 | 4500 | 3,800 | 3400 | 3,000 | 2700
— Aluminum Alloys
Solid Tools Feed Rate
for CFRP (mm/min) 1,270 1,270 1,270 1,270 1,270 1,270
R ) )
outers Sp'”d('fn'?ﬁf’.‘;'““‘)” 4,000 | 3400 | 2000 | 2,500 | 2,200 | 2,000
) Aluminum Alloy Casting
Drills Feed Rate
(mm/min) 820 820 820 820 820 820
Cutting
Conditions
NOT recommended for slotting Short type
] { T ] { f
*This tool is specially designed for plunge milling and NOT recommended for slotting. | Drilling Depth
- Coolant is recommended. Pzni'rgCD;ﬁglss :15xDC orless
- Adjust cutting conditions to suit machine rigidity.
- Use chuck and machine with as high rigidity as possible.
- Stainless steel machining is NOT recommended.
- Cutting conditions adjustment is required when machining a slant surface, depending

Outside Dia.(DC)

Fig. 1




