Solid tools

End mill
Surface finish oriented, 2 flute, sharp corner edge 2FESS / 2FESM / 2FESL
Surface finish oriented, 2 flutes, tough corner edge 2FEKS / 2FEKM
Surface finish oriented, 4 flute AFESM / AFEKM
Surface finish oriented, for Automatic lathes 2FESW/ 3FESW / 4FESW
High feed rate, High efficiency AMFK / 4MFR
Difficult-to-cut materials, High efficiency ATFK / 4TFR
Multi-functional, High efficiency 3ZFKS / 3ZFKM
High efficiency, High feed rate finishing, Shouldering 6/8PFK
Superalloy, High Efficiency, Stable Machining 4JER
Roughing, Special serrated edge, difficult-to-cut materials 4/5/6RFH
Roughing, Serrated edge 3/4/5RDS
Roughing, Notched edge 4/6RFSM
High efficiency, Ball-nose end mill 2SEB
Hard materials, Multi-edge, Negative rake angle, Finishing 4/5/6/THFS
Special corner-R shaped, High feed rate 6PDRS
Aluminum & Non-ferrous Metals, High efficiency, High-precision 3AFK
Aluminum & Non-ferrous Metals,Varied interval flute design with wiper edge 3NESM
Solid end mill for CFRP 4FCX
Micro solid tools
2KMB Regular type
Long neck type
Drill
KDA Type N (without coolant hole) 3D
Type N (without coolant hole) 5D
Type C (with coolant hole) 3D
Type C(with coolant hole) 5D
Solid drill for CFRP 2IDF
KDz Type N (without coolant hole) 1.5D
Type N (without coolant hole) 3D
KDZ-HP Type N (without coolant hole) 1.5D
Type N (without coolant hole) 3D
2IDK Short type
Regular type
27DK-HP 1.5D
1.5D-LS
3D
3D-0H
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Introduction

Solid end mill identification system

020 - 060 - 04 XXXXXXXX

M
0

(M (%) 3) 4 (?) q) 8 (9)
j ] 1 | 1 ‘ J
(1) No.of Flutes (2) Applications (3) Helix Angle (4) Series (5) Length of cut | (6)Outside Dia. | (7)Lengthofcut | (8) ShankDia. | (9) Others
2 F  :Surface finish oriented D:20-29° B :Ball-nose S :Short 020 060 04 Corner-R,
3 Z :Multi-functional, High efficiency E:30-39° |R :Radius M: Medium i i | Cwidthetc....
4 R :Roughing F :40-49° SK :Square L :Long 2.0mm 6.0mm 4.0mm
5 H  :Hard materials G:50-59° C  :With corner W: For Automatic
6 N :Aluminum & Non-ferrous metals chamfering Lathes
7
8

s M

(M (%) 3 @ (?) (?) (T) m (%) (3) @ (?) (?) q)
! : j ! ! j
Il 1 I e — |
(INoof e (2) Applications (3)HelixAngle | (4) Series | [j0usteDi | (fleghofat | (7) Others | [ (MNocffutes | (2) Applicatons | (3) Helix Angle | (4) Series | (5 QutsdeDia. | SLengthofcut | (7)Radius of Balknose
M: High feed rate, High efficiency . R02: ComerR 020 050 R10
3 | P : Shouldering, High feed rate, Fnishing E :;:f:?ﬂjmge 030 | 080 02mm 2 | S:ligheficeny | E:30-39° | B:Ball-nose ! } i
4 |T : Highefficency (Difficult-to-cut materials) |C = 10-19° H :R adiud | ! 090 UnderNeck 2.0mm | 5.0mm R1.0mm
5 | :Sup.eralloy E :30—39o (with Coolang 3.0mm | 8.0mm Length
6 |A : Aluminum &Non-ferrous metals |F : 40-49" Hol 9mm
8 |R:Roughing X 'Sozcial KCD: Diamond
F : For CFRP 2P Coating
% Icon glossary (End mill)
" Coating Shank Dia. Tolerance
© T MEGACOAT MEGACOAT R4 MEGACOAT TiAeN ALTIN
S § NANO HARD @ @ Coating @ Coating
o] A\ § &’ ‘\\ % Shank Dia. Tolerance
= ishs.
8 \ (@] Uncoated
Q\ Diamond
D
%’\\ Coating
End mill Shank Dia. Tolerance
Corner Form is hG.
Ball nose Radius Sharp corner With corner land With corner Honed
edge chamfering
1) A ~N ) 1)
Drill
~
Corner Radius Tolerance Ball-nose radius Tolerance No. of Flutes Helix Angle Cutting edge shape
'—0.02 Corner Radius The Rtolerance of ball-nose 3flutes design Helix Angle 30° Roughing
4l Tolerance is end mill is 0~-0.02mm.
R, 0~-0.02mm. D L'
ing Y

Carbide Substrate

Substrate of all solid end mills and drills are carbide.
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End mill 2FES: Surface finish oriented, 2 flute, sharp corner edge

2FESS, 2FESM, 2FESL
Recommended workpiece materials % 1st choice
[(PIPRIHIMI KN
L'GOHRC 30-40HRC | | ~55HRC | | S‘Hag™ | | Castron L“’“i"“'“J
SR 1] Q
= &
o —— ® /|
3| .
@ =T H—————— 1 I3
E APMX —J ‘
LF

2FESS (Short) [ Stotting |

Dimension (mm)
’i\
Deseroton 5 Dia. tolerance | .. &
p = | 0C HNMEINE
<< . << a
min. | max.
QFESS  010-015-04 YE 151
015-023-04 o5 216] |
020-030-04 o2 3 (21
025-037-04 e |25 3726
030-045-06 o[3] 4 [4332 L
035-052-06 ® (35| 0 52|37
040-060-06 o4 6 |42
045-067-06 ® 45 67[47] 6 |50 %2—]
050-075-06 Y 75|52
055-082-06 ®[s5 8257 2 S
060-090-06 e 9 8
0,02 st
070-105-08 o7 105]7.2 =
8 |60 e}
080-120-08 o3 1 A
090-135-10 ® |9 [omsoosisoal f
100-150-10 PYED) 15
120-180-12 o1 18 2|
140-210-16 o 21 [142
-0.03|-0.01 -
150-230-16 'YK 8152016 { o
160-240-16 o6 2%

Recommended cutting conditions @) L38

@ : Standard item
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End mill 2FES: Surface finish oriented, 2 flute, sharp corner edge

2FESM (Medium) [ Sioting |

= Dimension (mm) = Dimension (mm)
- = Dia. tolerance & i = Dia. tolerance e
Description § b ' E DN § i |8 Description § b ' E DN § i | 8
min. | max. min. | max.
2FESM 002-004-04 ® |02 0.410.22 2FESM  060-130-06 | @ | 6 REA N 6 |50
003-006-04 ® |03 0.6 0.32 060-150-06 ® 15
004-008-04 ® |04 0.8 ]0.42 061-160-08 ® 6.1 163
005-010-04 ® |05 1 (053 062-160-08 ® 6.2 6.4
-0.015 0 4145]2 —
006-012-04 ® (06 1.2 (0.63 063-160-08 ® (63 6.5
007-014-04 ® (07 1.4 (0.74 064-160-08 ® |64]-002( 0 6.6 2
008-016-04 ® (08 1.6 [0.84 065-160-08 ® (65 16 6.7] 8 |60
009-020-04 ® (09 2 10.95 066-160-08 ® |6.6 16.8 |
2FESM 010-025-04 o1 25£ 067-160-08 ® |6.7 16.9]
011-025-04 ® |11 112 068-160-08 ® 638 | 7 |
012-040-04 ® |12 113 069-160-08 ® (69 7.1
013-040-04 ® (13 4 114 2FESM  070-160-08 e |7 17.2]
014-040-04 ® |14 1.5 071-160-08 ® |71 73
-0.015 0 —1 4 |45|2 —
015-040-04 ® |15 1.6 072-160-08 ® |72 16|74
016-050-04 ® |16 11.7] 073-160-08 ® |73 17.5]
017-050-04 e |17 1.8 074-160-08 ® |74 7.6
5 -0.02] 0 8160 2
018-050-04 ® |18 119 075-190-08 ® |75 17.7]
019-050-04 ® |19 2 076-190-08 ® |76
2FESM 020-060-04 o2 12.1] 077-190-08 ® |77 19
021-060-04 ® |21 6 12.2] 078-190-08 ® (78 )
022-060-04 ® (22 123 079-190-08 ® (79
023-060-04 ® |23 24 2FESM 080-190-08 | @ | 8 119 s | 6o
024-080-04 ® (24 25 080-200-08 [ 20
-0.015) 0 —1 4 |45]2
025-080-04 ® |25 126 | 081-190-10 ® (8.1 183
026-080-04 ® |26 8 127 | 082-190-10 ® |82 18.4]
027-080-04 ® (27 128 | 083-190-10 ® (83 8.5 ]
L 028-080-04 ® |28 129 084-190-10 ® |8.41:0.025-0.005  [86] 2
029-080-04 ® |29 3.1 085-190-10 ® |85 19187]10(70
2FESM 030-100-06 e 3 13.2] 086-190-10 ® |86 8.8
%} 031-100-06 ® (3.1 133 087-190-10 ® |87 189
032-100-06 ® |32 134] 088-190-10 ® |38 19|
% 033-100-06 ® |33 10 13.5] 089-190-10 ® |89 9.1
2 034-100-06 ® |34 3.6 2FESM 090-190-10 ®|9 9.2
] -0.015 0 ——16 (502 —
= 035-100-06 ® |35 13.7] 091-190-10 ® (9.1 193]
8 036-100-06 ® (36 13.8] 092-190-10 ® |92 19 19:4]
037-100-06 ® |37 3.9 093-190-10 ® (93 19.5]
v il 038-110-06 ® 338 " | 4] 094-190-10 ® (94 0.0251-0.005 196 0l
039-110-06 ® (39 4.1 095-190-10 ® |95 9.7
Microsolid 2FESM 040-110-06 ®| 4 14.2] 096-220-10 ® |96
tools 041-110-06 ® |4 143 097-220-10 ® |97 2
Drill 042-110-06 ® |42 4.4 ] 098-220-10 ® 938 )
043-110-06 ® (43 » 145 ] 099-220-10 ® |99
044-110-06 ® (44 4.6 2FESM 100-220-10 [ 22
-0.015 0 —16 (502 — 10 — - (10|70
045-110-06 ® |45 147 100-250-10 [ 25
046-110-06 ® |46 14.8] 105-220-12 @ 10.5[-0.025/-0.005 {107
047-110-06 ® |47 49 110-220-12 ® |11 22 {112 12
048-130-06 ® |48 5 Ex 115-220-12 ® 115 11.7 -
049-130-06 ® |49 5.1 120-260-12 ® |12 -
2FESM 050-130-06 @5 15.2] 130-260-16 ® |13 26 {132
051-130-06 ® 5.1 53] 140-260-16 ® | 14 |-0.03(-0.01 14.2 16—
052-130-06 ® |52 5:4] 150-300-16 ® |15 30 |15.2 %
053-130-06 ® |53 15.5] 160-320-16 ® |16 32 -
054-130-06 ® (54 oots o |13 5.6 6 lsol 2
055-130-06 ® |55 5.7
056-130-06 ® |5.6 158
057-130-06 ® |57
058-130-06 ® |58 -
059-130-06 ® |59

Recommended cutting conditions @ L38
@ : Standard item
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End mill 2FES: Surface finish oriented, 2 flute, sharp corner edge

2FESL (Long)
Dimension (mm)
§\
M@ttt 5 Dia. tolerance | o &
d = | 0C HINMEINE
< . << (=]
min. | max.
2FESL  010-040-04 o1 4111
015-060-04 ® (15 6|16 s s
020-090-04 o2 9121
025-120-04 ® |25[-0015 0 [12]26
030-140-06 |3 14 (3.2 5
040-170-06 o4 17 | 4.2 6 — 3
050-200-06 o5 20 (5.2 60
060-240-06 ol |24
080-280-08 ® | 8 |-0.025/-0.005] 28 | 8|70
100-340-10 ® (10 341 - [10] %
120-400-12 ® |12 40 12
-0.03(-0.01 ——
160-480-16 ® 16 48 16 |115

Recommended cutting conditions @) L39

Solid tools % -

@ : Standard item
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End mill 2FEK: Surface finish oriented, 2 flutes, tough corner edge

2FEKS, 2FEKM

Recommended workpiece materials % 1st choice

t&ounc | 30-40HRC | | ~55HRC {5“;’{2555 Castlron | | Auminum&

\:‘ e — § F
) o &
i APMX ‘ ‘ i
Ly

N
i
M

\

|

|

|

|

|

2FEKS (Short) EETN  2FEKM (Medium) [ S |

_ Dimension (mm) _ Dimension (mm)
Deseroton E Dia. tolerance | .. & Deseroton E Dia. tolerance | .. &
P E [0 Slon|w|S|w|R P E | DC Slon|w|S|w|R
<< a << a =3 . =4 a
min. | max. min. | max.
2FEKS  030-045-06 o3 4513.15| 6.5 2FEKM  030-100-06 o3 10 3£ "
035-052-06 ® |35 5.2(3.68| 7.2 035-100-06 ® |35 3.68
040-060-06 ®| 4 6 (4282 040-110-06 o |4 42
-0.015] -0.015] N —13.2
045-067-06 ® (45 0 |6.7[47|89| 6 |50 045-110-06 ® (45 47 6 |50
L 050-075-06 DE 75[52]10. 050-130-06 ols o | B2l
055-082-06 ® |55 8.2(5.7(10.8 055-130-06 ® |55 13577
060-090-06 ® | 6 |-0.02 9 2 060-130-06 ®| 6 - |-
080-120-08 ® 38 12 8 | 60 065-160-08 ® |65 6.7
-0.025(-0.005—— - | - -0.02 16 ——22.4
100-150-10 ® 10 15 10 | 70 070-160-08 e |7 7.2 s leo
TV; 120-180-12 o |12 18 12 75 075-190-08 ® |75 7.7126.6
-8 140-210-16 ® |14 21 (14.2|31.4 080-190-08 ® |38 - |- 2
5 -0.03|-0.01 —
= 150-230-16 ® |15 23(15.2| 35|16 % 085-190-10 ® |85 19 ﬂ
L% 160-240-16 ® 16 28| - - 090-190-10 ®| 9 9.226.6
-0.025[-0.005, 1 10|70
095-190-10 ® |95 9.7
End mill 100-220-10 ® |10 » - |-
nami 110-220-12 YKL 2308
Micro solid 120-260-12 ® |12 - -
tools 75
] 130-260-16 ® |13 26 2364
Drill 140-260-16 ® | 14]-0.03(-0.01 142 16 —
150-300-16 ® |15 30 [15.2| 42 %
160-320-16 ® |16 32 - | -

Recommended cutting conditions @) L39

@ : Standard item
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End mill

AFES / 4FEK : Surface finish oriented, 4 flute

4FESM

4FEKM

Recommended workpiece materials

% 1st choice

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

Innm[‘mm

Aluminum &

% 1st choice

N,

Aluminum &

Recommended workpiece materials

Pﬂﬂ@ﬂ

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

el <

o

|35

-

S ——

j

&
N
&‘@
W

DCON

4FESM (Medium, Sharp corner edge)

Shouldering

Dimension (mm)
§\
Deseroton 5 Dia. tolerance | .. &
P E [ nc HNIENS
<< . << (=]
min. | max.
4FESM  010-025-04 o1 25]1.1
015-040-04 ® |15 4116
4|45
020-060-04 e |2 2.1
025-080-04 ® |25 8|26
030-100-06 o3 32
-0.015 10 —
035-100-06 ® |35 3.7
040-110-06 o4 0,142
045-110-06 ® (45 47
6 |50
050-130-06 ols 5.2
055-130-06 ® |55 13|57
060-130-06 o, ] .
060-150-06 [ ] -0.02 15
070-160-08 e |7 16 (7.2
080-190-08 e, 19 |8 |60
080-200-08 [ 20
090-190-10 ® | 9 |-0.025[-0.005| 19 |9.2
100-220-10 o 2] ||
100-250-10 [ 251 -
120-260-12 e |12 12
26 75
140-260-16 ® |14 14.2
-0.03{-0.01 —
150-300-16 ® 15 30 [15.2| 16 %
160-320-16 ® |16 32| -

Recommended cutting conditions & L40

@ : Standard item

4FEKM (Medium, Tough corner edge)

Dimension (mm)
=
Deseroton 5 Dia. tolerance | .. &
P E [ 0 SRIMEINS
<< . <T (=]
min. | max.
4FEKM  030-100-06 o3 10 13.15] "
035-100-06 ® |35 3.68
040-110-06 o |4 42
-0.015] N —13.2
045-110-06 ® (45 0 47 6 |50
050-130-06 ols 52
055-130-06 ® |55 13577
060-130-06 ® | 6 |-0.02 4
080-190-08 ® 38 19 8 | 60
-0.025(-0.005r— - | -
100-220-10 ® 10 22 10 | 70
120-260-12 e |12 12
26 75
140-260-16 o |14 14.236.4
-0.03{-0.01 T
150-300-16 ® |15 30 (15.2| 42 | 16 %
160-320-16 ® 16 32| - | -

Recommended cutting conditions @ L40

L7

Solid tools % -



End mill

2/3/4FESW: Surface finish oriented, for Automatic lathes

Solid tools % -~

End mill

Micro solid
tools

Drill

2FESW, 3FESW, 4FESW

—_

—_—
r‘

(2FESW)

olalv

Recommended workpiece materials

% 1st choice

~30HRC 30~40HRC

=

=

~55HRC

Stainless

Aluminum &
steel Cast Iron

Ll

@

|

|

\

|

\

|
——

@
A
/

\

|

|

|

|

|
—

DC
Eﬁ i
4
|
|
51
\

\
|
——
DCON

2FESW [sowa
Dimension (mm)
=
Description = Dia. tolerance | .. &
P e SENE
=< . < | O
min. | max.
2FESW  030-030-04 e|3 ER
035-035-04 ® (35 i 4 |45
040-040-04 ®| 4 4
050-050-05A | @ | s -0.02 s 5135
050-050-06 ) 6 | 45
060-060-05A L 6 6 5135
060-060-06 [ 6
070-070-07 o7 0 |7] ; 2
080-080-07 @ 8 -
080-080-08 ° 8
-0.025) —
100-080-07 | @ | 10 L 45
100-080-10 [ 8 10
120-080-10 @ - L
120-080-12 ° 12
-0.03 —
130-080-13 ® |13 13

Recommended cutting conditions @ L41

@ : Standard item

L8

3FESW [sowa
Dimension (mm)
=
Description = Dia. tolerance | .. &
P e SENL
< . < | O
min. | max.
3FESW  030-030-04 e|3 ER
035-035-04 ® 35 35| 4 |45
040-040-04 o |4 4
050-050-05A | @ | s -0.02 s 5135
050-050-06 [ 6 | 45
060-060-05A L 6 6 5135
060-060-06 [ 6
070-070-07 e|7 0 |7] ; 3
080-080-07 @ 8 -
080-080-08 ° 8
-0.025) —
100-080-07 | @ | 10 L 45
100-080-10 [ 8 10
120-080-10 @ - L
120-080-12 ° 12
-0.03 —
130-080-13 ® |13 13

Recommended cutting conditions @ L41



End mill 2/3/4FESW: Surface finish oriented, for Automatic lathes

AFESW [sous ]

Dimension (mm)
=
Description = Dia. tolerance | oo &
P F [0 HEI
= . =<|a
min. | max.
AFESW  030-030-04 ®o|3 3|
035-035-04 ® 35 35| 4
040-040-04 o400 4
050-050-06 ®|5 5
—1 6
060-060-06 ®| 6 6 L
070-070-07 o7 7] ,
080-080-07 LS 0 ] 451 4
080-080-08 ° 3
-0.025] —
100-080-07 ° 7
— 10 ] “
100-080-10 ° 8 p
10 S
120-080-10 [ 3
—1 12— L £
120-080-12 ° 12 5
-0.03 — 2
130-080-13 YRR = 2

Recommended cutting conditions @) L41

@ : Standard item
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End mill 4MFK/ 4MFR: High feed rate, High efficiency

Solid tools % r-

End mill

Micro solid
tools

Drill

High feed and high efficiency solid end mill

4 M F K / 4 M F R (— MEGACOAT NANO is applied )

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

n Chattering control by varied interval flute and variable lead design

Excellent surface finish with reduced chattering

Drastically reduced vibration for
T . . . stable machining
Varied interval flute design Cutting force comparison (intemal evaluation)

4MFK Competitor A (Equal lead)
3,000 3,000
Cutting force distribution varies due to variable % %
flute width, which prevents periodical Y 2,000 Y 2,000
| vibration during machining. o o
o o
£ £
£ 1,000 | WA £ 1,000
a#p 3 5
0 0
2 21 22 23 24 25 2 21 22 23 24 25
Cutting time (sec) Cutting time (sec)
Cutting conditions : n = 2,650 min™, Vf = 300 mm/min, ap x ae = 10 X 8 mm, end mill dia. 28, lotting,
Wet, Workpiece material : SCM440
Variable lead Surface comparison (ntemal evaluation)

4MFK Competitor A

Each flute contains optimized helix angle (lead
angle 6), which prevents vibration and
achieves a clean surface finish.

Chattering control, good surface finish.

0,%0,

Cutting conditions : n = 6,000 min™, Vf= 1,500 mm/min, ap X ae =8 x 2 mm, end mill dia. @8,
shouldering, wet, workpiece material : S45C

a Good chip evacuation

Unique flute design for smooth chip evacuation even in slotting
and high feed machining applications

Large chip pocket Core diameter comparison (Intemal evaluation)

4MFK/AMFR Conventional

L10



End mill 4MFK/ 4MFR: High feed rate, High efficiency

B Achieves long tool life and stable machining

Special nano-layer coating MEGACOAT NANO controls wear progress
and improves chipping resistance

Properties of PVD Coating (Abrasion resistance) Properties of PVD Coating (Adhesion resistance)
40 40
MEGACOAT NANO MEGACOAT NANO
35 ) 3 o
o i L TiCN
& o't ® G 30 o .
3 5 @ TAIN MEGACOAT ? . TN o
5 i ke TiN
LR o™ g2 b
T
15 15
10 10
400 600 800 1,000 1,200 1,400 03 04 0.5 06 07 08
Oxidation temperature (°C) Wear coefficient (1)
Achieve long tool life with the combination of a tough substrate and Stable machining with excellent wear resistance
aspecial Nano coating layer
Abrasion resistance comparison (internal evaluation)
4MFK Competitor B Competitor C

|yt R

i

Edge conditions after 140m Cutting

Cutting conditions : n = 6,000 min™, Vf= 1,100 mm/min, ap X ae = 5.0 X 0.8 mm, end mill dia. 28,
shouldering, wet, workpiece material : SCM440

Solid tools % -

n High quality sharp edge

High quality sharp edge with advanced grinding technology
Enables excellent surface finish

4MFR Corner radius Type Smooth and sharp cutting edge up to the tip

4MFK Competitor D

L11



End mill

4MFK: High feed rate, High efficiency, With corner land

Solid tools % -~

End mill

Micro solid
tools

Drill

4MFK

Recommended workpiece materials

L'GOHRC Aluminum&l

% 1st choice

30~40HRC | | ~55HRC | | Stainless | | Tianium | | castiron

steel

i
|
|
|
|
|
|
|
|
|
|
I
|
|
|
|
DCON

&

APMX i
Fig.2
g
$ o e | —— g
¢ APMX__|
LF
Fig.3
4MFK (With corner land)
= Dimension (mm) = Dimension (mm)
it = Dia. tolerance | .. %; - & 2 ot Z—§ Dia. tolerance | .. -;',‘E - & 2
Description S o —— § gg on | w g | & Description E‘ o —— § %E on | w g | B
AMFK 030-045 L 451§ i AMFK 075-190 ® (75(-002| 0 [19|M|7.7(228 L
030-080 (o3 8 | M [3.15]96 | 080-120 | s|-1-| || |2]
030-120 ° 2] L] [144 080-120-240 B s | (] |
035-050 B s|s| |6 080-120-400 o, 51" [w]s[®] |’
035-095 ® |35 95| M |3.7(11.4 080-190 ® 19| M
— -0.015| 0 — 6 (60| 4|1 — 4
035-140 [ J 14| L 16.8 080-200 | ® | -0.025[-0.005/ 20 [ M | - | - 70 2
040-060 B 6]s] |72 080-280 ° 28| L ]
040-110 | @ | s MM 4.22 085-190 ® (85 19| M (87228
040-120 0| 12 M| 144 090-135 o, 135 S |, [162] 10 | 80 1
040-160 [ J 16| L 19.2 090-205 [ 20.5| M 24.6
AMFK  045-065 | @ | 65| S 7.8 AMFK 095-220 ® (95 22| M |9.7(26.4 |1
045-120 (@ |45 12| M| 47{144] 100-150 B s|-1-] |8 |2
045-180 ° 1B L] |16 100-150-300 o 13 I R 0
050-075 0| 150 | |9 100-150-500 @ |, roons000s S| [ 50| 10100 | " |
050-130 L 510015 0 [13|M S.ZE 6 (60|41 100-220 L 2(M
050-200 [ ] 20| L 24 100-250 | @ | 25(M |- - 80 2
055-080 B 8|s| [9s] 100-330 ° BL ]
055-130 LS.S BIM 5.7& 110-260 ® |11 -0.03]-0.01{ 26 | M |11.231.2| 12 | 100 1
055-210 [ ] 21 L 25.2 AMFK 120-180 L S1-1- 100 L
4MFK 060-090 B sL-L- | ol 12 120-180-360 B I RET pn
060-090-180 B I P AT] e s O 120-180-600 (e |12 s | 6o f12[10] ||
060-090-300 [ ] S 30 70 120-260 [ ] 26| M
—1 6 6 1 o — -0.03|-0.01 100| 4
060-130 L BI|M 120-360 [ ] 36| L
060-150 o ol o S]] - 60,2 160-240 B uls|-|- 2
060-220 [ 2| L L 160-350 L 16 351 M 16 1110
065-160 ® |65 16| M [6.719.2 160-480 [ ] 48 L
070-105 | @ | 10.5) S 112.6] s 70 1 * Applications for each cutting edge length
070-160 L 7 16 (M (7.2 ﬂ S:Short, M : Medium Shouldering
070-250 [} 25| L 30

@ : Standard item

L12

S:Short (Long neck), L: Long SXMEECe
Recommended cutting conditions @ L42



End mill 4MFR: High feed rate, High efficiency, Radius

Recommended workpiece materials % 1st choice
(PHPIHIM] s [xIN
L»«zochJ Lowoukc} L‘SSHRCJ L‘:{:'jf’} {Ti}\a‘,{‘;';m} LasuroJ L‘“"“""“'J
=z
o v
@ ISP ———— :
&1 APMX ~<
L
LF
Fig. 1
I N e — 18
& APMX

4AMFR (Radius) [ Siotting |

- Dimension (mm) _ Dimension (mm)
DT E Dia. tolerance - & 2 DeseGotion Z—§ Dia. tolerance - & 2
p =% RE|Z=|oN|w (S| |™ p T | DC RE|=[oN|w|S ||
=< A << [=] << N =4 a
min. | max. min. | max. L
4MFR  030-080-R02 o 102 4MFR  080-190-R02 o 102
030-080-R03 (o3 03] 8 [3.1596 080-190-R03 | 03|
030-080-R05 ° 05 080-190-R05 B 05| %gﬂ—]
035-095-R02 o 102 080-190-R10 EIK: 11]19 8 |70
035-095-R03 (@35 103]9.53.7 114 080-190-R15 o 15 S
035-095-R05 ° 05 080-190-R20 o 2 | 8
040-110-R02 ° 02 080-190-R30 ° 3 2
— — 0.025}-0.005 o)
040-110-R03 ° 03 100-220-R02 ° 02 A
— 4 — 1142132 — —
040-110-R05 0| 105 100-220-R03 o 103
040-110-R10 ° 1 100-220-R05 o 105
045-120-R02 I B O i [P : 100-220-R10 (@ |10 1|2 10| 80
045-120-R03 ° ‘ 03 100-220-R15 ° 15
—45 — 12|47 |14.4 — = |- |- 42
045-120-R05 0| 105 100-220-R20 o 2 |
045-120-R10 ° 0|1 6 (60| 4 100-220-R30 ° 3
050-130-R02 o 102 120-260-R03 o | 03]
050-130-R03 o, 03] |, 120-260-R05 B 05|
050-130-R05 ° 05 ' 120-260-R10 ° 1
— — — 12 — 26 12 {100
050-130-R10 ° IKH 120-260-R15 o 15
055-130-R02 o | 102 : 120-260-R20 | ooslo0r 2
055-130-R03 o, 03] |, 120-260-R30 ° T3
055-130-R05 o [05]13 ™ 160-350-R10 |® 1]
055-130-R10 ° 1 160-350-R15 ° 15
— — — 16 — 35 16 {110
060-130-R02 o | 102 160-350-R20 o | 2|
060-130-R03 B 03] 160-350-R30 ° 3
060-130-R05 | ®| 6 |-0.02 05| |- |- 2
060-130-R10 o 1
060-130-R15 ° 15

Recommended cutting conditions @ L42

@ : Standard item

L13



End mill 4TFK / 4TFR : Difficult-to-cut materials, High efficiency

High efficiency and difficult-to-cut materials processing

4TFK / 4TFR (— MEGACOAT NANO is applied )

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

n Better chip evacuation at high feed machinig

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

4TFK /4TFR Conventional

Optimum edge shape for
high efficiency machinig

-
s o

No chip clogging Chip clogging

End mill cross-section End mill cross-section
Cutting conditions : n = 2,800 min™', Vf = 550 mm/min, ap = 4mm Cutting conditions : n = 2,800 min™, Vf = 270 mm/min, ap = 4mm
end mill dia. 8 mm, slotting, wet, workpiece material: SUS304 end mill dia. 8 mm, slotting, wet, workpiece material: SUS304

a Decreased burr

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

Solid tools % r-

ATFK/4TFR Cutting force comparison (Cutting force at machining 100mm)
800
End mill z B 4TFK
3 B Competitor C
Microsolid £ 600 Competitor C Ave.(566N)
tools o
- 4 High quality £ !
Drill - o surface finish ‘é
g 400 4TFK Ave.(455N) 20%
()
5 DOWN
= 200
=
£
S
3
o
0 5 10 15
Cutting time (sec) (Internal evaluation)

Cutting conditions : n = 4,800 min™, Vf = 500 mm/min, ap =6 mm
end mill dia. 86 mm, slotting, wet, workpiece material : SCM440

Cutting conditions : n = 3,200 min™, Vf = 150 mm/min, ap =6 mm
end mill dia. @6 mm, slotting, wet, workpiece material : SUS304

B Chattering control by varied interval flute and variable lead design

L14



End mill 4TFK/ 4TFR ; Difficult-to-cut materials, High efficiency

4TFK, 4TFR

L LE
e ] S

(4TFK)  (4TFR)

SRS g
Jlapmx | [Z
RE w_|° "
Fig. 1
RE LF
Fig. 2
Recommended workpiece materials % 1st choice — -
e el | R | e — :
APMX
tﬁomc} Lo~4oHRJ {~55HRC} t ainle LT'A"‘;y L’ ity } LastlroJ RE LF
Fig. 3 (X-Treme Shank)
ATFK (With corner land) 4TER (Radius)
Dimension (mm) Dimension (mm)
£ £
Deserotion = Dia.tolerance | o | £ & =2 Deserotion = Dia. tolerance — & 2
g =% =25 on|w|E | |™ g =% Re| = [oN|w| & || ™
= min. | max. | =[S = min. | max. =
4TRK 030-045 B 455 | [s4] aFR - 030080802 e 2] o
030-080 o3 8 | M [3.15[96] 030-080-R05 | ® 5 e
030-120 [ ] 12]1L 14.4] 040-120-R02 [ ] 0.2
040-060 B 6[s| [72] wooros e Loos|  [os] MM 1
040-120 (o | 4 foors  [12] M |42[1a4 1 050-130-R02 | @ | o [92] 6 Lo L
040-160 D 6] L] g | 050-130-R05 | @] 5 05] 13 [5.2[156
050-075 B 15[ s| o] 050-130R10 | @ 1 .
050-130 BE 0 [13[M]52158] 060-150-R03 | @ | 03]
050-200 ° 0[L] [ - 060-150R05  [@ | 6 |-002|  [05]15
060-090 B 9 s 060-150R10 | @ 1 -
060-150 K HIIEE 2 080-200R03 | @ | 03] 9
060-220 [ ] 2L 080-200-R05 [ ] 0.5 =
070-105 o [ s[5 | [ ow200k10  [e] Kk B 170 %
070-160 (o7 16 | M [7.2[19.2] 1 080200R20 | @ 2 A
070-250 [J 250 L 100-250-R03 [ ] 0.3
080-120 o 12(5 5170 4 100-250-R05 | @ | 00250005 105
080-200 ® |8 0({M]|-|- 2 100-250-R10 ® 1
080-280 ° 8L ] 00250R15 @ " s|? 1080
090-135 ° d135] s | 162 100-250R20 [ @ | 2]
090-205 o | [P0 5 | % [aas L 100-250-R30 | @ 3 . 2
100-150 B HE 10 | 80 120260-R05 | @ | 05|
100-250 (o]0 (M 120-260R10 | @ | 1]
100-330 ° 31 120260815 [ @ |12 1.5 26 12 {100
120-180 B 18]S 120260R20 | @ | 2] |- -
120-260 | ® |12 26| M 12 {100 120-260-R30 [ ] 3
120-360 ° 6 L] -] - 2 160-350R10 | @ | 1]
160-240 DS EE 160350-R20 [ @ |16 2|35 16 [110
160-350 | ® |16 ' 3B M 16 {110 160-350-R30 [ 3
160-480 ° 8] L 200450810 | @ | 1]
200-300 [ ] 30| S 200-450-R20 ® |20 2 |45 20 (125
200-450 o 5 0B wasorso e PO .
Recommended cutting conditions @ L43 4TFRR  120-260-R10XT | @ | 1
120-260-R20XT | @ | 12 22 12| %
L . 120-260-R30-XT | @ 3
* Applications for each cutting edge length
< ehont 160-350-R10XT | @ | 1]
e e (o | B L
-350-R30- [ ]
L:Long Shoulderi
200450-R10XT | @ | 1]
200-450-R20-XT | @ | 20 12|45 20 130
200-450-R30-XT | ® 3

@ : Standard item

*4TFR..XT Shank (X-Treme Shank) is for NIKKEN X-Treme chuck
Recommended cutting conditions @ L43

L15



End mill 3ZFK: Multi-functional, High efficiency

Multi functional, high efficiency end mill

3ZFK

Applicable for plunge milling, slotting and finishing
with one end mill

24 X

Pluge milling Slotting Pluge milling + Slotting Pocketing

High efficiency machining with new design

Smooth chip evacuation because sub-groove on gash breaks chips during plunge milling

Effect of sub-groove on gash

37FK
| Slotting Smooth chip evacuation with
small size chip
L Pluge milling _>
Pluge
milling w‘\ kw}
’ Small chips
%} Sub-groove on gash
Conventional end mill

%) ' Poor chip evacuation increases

(] load on end mill body and causes

o cutting edge breakage

©

© ’

wv

Sub-groove on gash \

End mill Large chips (Internal evaluation)
Microsolid
tools
il Prevents chip clogging owing to deep flute and gash design

’
m

Bottom surface of 3ZFK 3ZFK Conventional
cutting edge

L16



End mill 3ZFK: Multi-functional, High efficiency

3ZFKS, 3ZFKM
Recommended workpiece materials % 1st choice
(P PIM] s kN
L~30HRC {30~40HRC} LS‘:tigI:ISSJ |’Ti;\al?;;m |’Cast|ron {Aluminum&_l
A
<
& - )
1N N
S EEEEEEEE——————= %87777775
p=> [a)
[ APMX ] r
Fig. 1
g
Z
g 4 — — — |8
— w I%A% i 3
Q 1
Fig. 2

3ZFKS (Short) st | 3ZFKM (Medium) [ siting |

Dimension (mm) Dimension (mm)
£ =
Descnnton 5 Dia. tolerance | .. & =2 Descnnton 5 Dia. tolerance | .. & =2
P Z | DC Slon|w|S|w (R P F | 0 Slon|w|S|w|R
=< q << [=] =3 . =4 a
min. | max. min. | max.
3ZFKS  060-090-06 o 6] ol o 1ol -[efso} [1] [azrkm o030-060-06 e, 6|, [6s)
070-105-08 d ' 1057213f | [ 2] 030-080-06 d . - iy
080-120-08 [ 12 3 040-080-06 [ ] '
0.025-0.005—— —1 4 [-0.015 142 2
100-150-10 ® 10 150 -1-11/(70 1 040-120-06 ° 0 12 1316 |50
120-180-12 o [ 12]-0.03[-001] 18 12]75 050-100-06 o, 0], |08 L
Recommended cutting conditions @ L44 050-130-06 ol 3 T4 3 |
060-130-06 ®l6! 0 -1- 1)
070-160-08 ° ' 167203 | ]2 %ﬁﬂ—]
080-190-08 o3 19
-0.025/-0.005r—— 0
100-220-10 ® |10 22 10 | 70 1 °
120-260-12 o |12 26 12|75 -8
-0.03[-0.01 st
160-350-16 ® 16 35 16 | 90 =
A

Recommended cutting conditions @) L44

@ : Standard item

L17



End mill 6/8PFK: High efficiency, High feed rate finishing, Shouldering

High efficiency, high feed rate finishing end mill

6PFK/8PFK

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

n Varied interval flute design / Variable lead

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

Varied interval flute design Variable Lead

Cutting force varies due to varied interval flute, (2] Every flute has its optimum helix angle (lead angle 8),
which prevents periodical vibration L which enables excellent and anti vibration effect and
during machining. o good surface finish.
2
93
azB=zy 626 %0
1 2 3
Surface finish comparison (side surface) End Mill Dia. 812 (nteral evaluation)
Workpiece .
matiorial SCM440 SUS304 Ti-6Al-4V

Cutti n=3,300min" (Vc=124m/min) n=2,500min™" (Vc=94m/min) n=2,500min (Vc=94m/min)
Ay Vf=2,000mm/min (fz=0.1mm/t) Vf=1,130mm/min (fz=0.08mm/t) Vf=1,130mm/min (fz=0.08mm/t)
conditions apxae=30x1.5mm apxae=30x0.6mm apxae=30x0.6mm

Solid tools % r-

— Results
End mill

Micro solid
tools

Drill

s
R AR

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
Good surface finish

a Special flute design

New special flute design enables stable chip evacuation

U U

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

L18



End mill 6/8PFK: High efficiency, High feed rate finishing, Shouldering

6PFK, 8PFK
Recommended workpiece materials % 1st choice
[(PlPIHIMES [KIN]
t&onkc Loqomj {~55HRCJ L“:{:}j”} {Ti;"’l',‘;;'“J {Castlvon} {"‘"“‘““’“J

DC
|
|
|
|
|
|
|
|
|
|
|
|
DCON

APMX

DC

|

|

A

|

|

|

|

|

|

|

|

|

1

DCON

' ' APMX
LF
Fig.2
6PFK, 8PFK (Medium) 6PFK, 8PFK (Long)
= Dimension (mm) = Dimension (mm)
inti ,:;u Dia. tolerance | = Description E Dia. tolerance | - g2
Description = | 0C HEIR S P F | DC HEL
= min. | max. | = = = min. | max. | =
6PFK 060-150 ® |6 (-002] 0 [15]6 |60 6PFK 060-250 ® |6 (-002] 0 [25/6]70
L 080-350 ® |38 3518190
080-200 o8 -0.025/-0.005 018170 -0.025/-0.005
100-250 ® |10 251101 80 100-450 ® |10 45110 {100
120-300 ® |12 30| 12 | 100 61 120-550 |12 551121120 6 | 1
160-400 ® |16 40 116|110 160-650 ® |16 65|16 |135
200-450 o 20| "% s 20 125 200-750 @1, |03 00175} 1155
8PFK 250-500 ® |25 50(25(140( 8 | 2 200-1000 Ld 100 180
8PFK 250-1000 ® |25 100| 25 {180| 8 | 2

Recommended cutting conditions @) L45

Solid tools % -

@ : Standard item
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End mill 4JER: Superalloy, High Efficiency, Stable Machining

For superalloy machining

4JER

High efficiency and stable machining for superalloy such as Inconel®
Long tool life machining with MEGACOAT HARD for excellent heat resistance

n Resistant to breakage

Stable slotting and trochoid machining with chip pocket grooves and large core thickness

Chip pocket for smooth chip evacuation Core thickness comparison Slotting performance comparison

during slotting applications Internal evaluation)

2,200
2,000

up

[ ST
S 9
S o

the cutting distance
without defects

4JER Competitor A

3
S
S

Defects

Cutting distance (mm)

N
S
o

Excellent chip evacuation Decreases tool deflection and achieves -
excellent machining precision 4

4JER Competitor B

Cutting conditions : n = 1,200 min™, Vf = 140 mm/min, ap =4 mm,
end mill dia. 28 mm, slotting, wet,

Amount OfChIp evacuation workpiece material : Inconel®718 (Aging treatment, 40HRC)

a Achieves long tool life and stable machining

The MEGACOAT HARD coating technology delivers the highest hardness
and heat resistance in Kyocera's PVD coating
Properties of Coating Wear resistance comparison (Cutting distance 975mm)

40

Competitor C
(Wear 0.28mm)

Wear

MEGACOAT HARD ® (4\IlilleEarRO‘1 mm)

35

30 .TiCN ) )
2 ° TiAIN MEGACOAT

2 oTN

15

10 200 600 800 1,000 1,200 1,400

Oxidation temperature ("C) Cutting conditions : n= 1,200 min™, Vf = 140 mm/min, ap =4 mm
end mill dia. 28 mm, slotting, wet

Oxidation resistance High workpiece material : Inconel®718 (Aging treatment, 40HRC)

B Decreased burr n Resistance to chattering
Micro solid

tools High sharpness with a large rake angle Improved chatter resistance
— with varied interval flute and variable lead

Solid tools % -
Hardness (GPa)

End mill

Dril Varied interval flute design Variable lead

4JER Competitor D

0,# 6,

01 \{

Burring during slotting (Inconel®718) Prevents periodical Anti vibration effect
vibration during machining Prevents chattering, and superior
surface finish

Slotting surface in trochoidal machining (Inconel®718)

m Chatter occurrence
)

4JER Competitor F
4JER Competitor E (Equal lead
Cutting conditions : n = 1,200 min™, Vf = 140 mm/min, ap = 4 mm Cutting conditions : n =1,200min", Vf =300 mm/min, ap = 20 mm

end mill dia. 28 mm, wet end mill dia. 216 mm, width 20mm, wet

L20



End mill 4JER: Superalloy, High Efficiency, Stable Machining

4JER
Recommended workpiece materials % 1st choice
('PlPIm]s]s
L*'NHRCJ Lo”“OHRJ { 2o J {T'Allc;y J LJ ;um; J
&
N S
SIE
_ SR
S = ® Jges= ]
| S| a
=
APMX
e —‘j LF
Fig. 1
=z
CRla——t
(=)
=
LF
Fig.2 (X-Treme Shank)
AJER (Short) X1 4ER (Medium) Lo
Dimension (mm) Dimension (mm)
£ £
Deseroton 5 Dia. tolerance - & =2 Deseroton 5 Dia. tolerance - & 2
P E [ nc HHEL P E [0 HHENL
<< a < | 2 =3 . =< | &
min. | max. min. | max.
4ER  060-090-R03 B 03] 4ER  060-150-R03 B 03]
060-090-R0S (@[ 6|-002) 0 (0596 |60 060-150-R0S (@[ 6|-002) 0 [05]15|6 |60
060-090-R10 [ 060-150-R10 [ 1
080-120-R03 B 03] 080-200-R03 B 03]
080-120-R05 [} 0.5 080-200-R05 [} 0.5 L
—1 8 —112| 8 |70 —1 8 —120| 8 |70
080-120-R10 B 1] 080-200-R10 B 1]
080-120-R15 [ J 15 080-200-R15 [ 15
100-150-R03 [ ] 0.3 100-250-R03 [ ] 0.3
— -0.025/-0.005—— — -0.025/-0.005——
100-150-R05 B 05 100-250-R05 B 05
100-150-R10 ° 1 100-250-R10 ° 1 S
—1 10 ——1 15|10 80 —1 10 1251080 o)
100-150-R15 B 15 100-250-R15 B 15 L
100-150-R20 B 2| e 100-250-R20 B 2| ol 2
100-150-R30 [} 3 100-250-R30 [} 3 L%
120-180-R05 B 05| 120-260-R05 B 05|
120-180-R10 B 1] 120-260-R10 B 1]
120-180-R15 o1 15/ 1812 {100 120-260-R15 o1 15| 26| 12 {100
120-180-R20 B 2| 120-260-R20 B 2|
120-180-R30 [J 3 120-260-R30 [J 3
160-240-R10 (@ | |-003-001] 1| 160-350-R10 (o |-003-001] 1|
160-240-R20 (@16 |2 | 24{16 (110 160-350-R20 (@16 | 2/35(16 (110
160-240-R30 [ ] 3 160-350-R30 [} 3
200-300-R10 B 1) 200-450-R10 B 1]
200-300-R20 (@ |2 |2 (3020 125 200-450-R20 (@ |2 |2 |45 20 125
200-300-R30 [ J 3 200-450-R30 [ J 3
4JER 120-260-R10-XT L L
120-260-R20-XT (e |12 2| 26|12 |94
120-260-R30-XT [ 3
160-350-R10-XT B 1)
160-350-R20-XT | @[ 16(-0.03|-001) 2 |35]16(116| 4 | 2
160-350-R30-XT [ ] 3
200-450-R10-XT B 1]
200-450-R20-XT (e |2 |2 |45]20 (130
200-450-R30-XT [ ] 3

*4JER..XT Shank (X-Treme Shank) is for NIKKEN X-Treme chuck
Recommended cutting conditions @) L46

@ : Standard item
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End mill 4/5/6RFH: Roughing, Special serrated edge, difficult-to-cut materials

High efficiency roughing end mill for difficult-to-cut materials

4/5/6RFH

High efficiency and stable machining with multi-edge design and coolant hole
Deep slotting for stainless steel and titanium alloy

n 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

/ &%?Luﬁgash (Jeates better

W and evacuation

Good chip evacuation

Deep slotting (ap = 2 x DC) for stainless steel and titanium alloy
Slotting performance comparison (ntemalevaluation)

After machining 1 pass 5RFH (Internal and external coolant) Competitor A (External coolant)

x Defects (Chip clogging)

Cutting conditions : n = 2,550 min-1, Vf = 336 mm/min, ap =20 mm
end mill dia. @10, wet, slotting, workpiece material : SUS304

- Vs
4
Competitor A SRFH No defects when deep slotting

End mill
Migosold a Defect resistant

tools

Solid tools % r-

Reduces cutting pressure and defect with special curved radius serrated edge.
Enables stable machining

Special curved radius serrated edge Blade edge after machining 12 m (ntemal evaluation)

Drill

R Good x Defects
2

Serrated curved edge with different radii (Compound radius shape) SRFH Competitor B

Distributes cutting pressure and increase defect resistance

Cutting conditions : n = 2,900 min™, Vf =712 mm/min, ap xae =5x3 mm
end mill dia. 210, wet, shouldering, workpiece material : Ti-6Al-4V

B Achieves long tool life and stable machining

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

L22



End mill

4/5/6RFH: Roughing, Special serrated edge, difficult-to-cut materials

4/5/ 6RFH

Recommended workpiece materials

%

|

30~40HRC
J

o

~30HRC

Ti
Alloy

lele

Castlron

(__Alloy

% 1st choice

4/5/6RFH (Medium) FE  4/5/6RFH (Long)
- Dimension (mm) _ Dimension (mm)
o = Dia. ol o o = Dia. ol o
Description Tg 0 tolerance RE % § FISE Description Tg D¢ tolerance RE % § FIEE
= min. | max. = = min. | max. = L
060-150 ® |6 15 60 060-300 @6 30 6 |80
AREH 03 411 AREH 03 411
080-200 ® |38 005 20 70 080-400 ® |38 005 40 | 8 |100
SRFH 100-250 ®|10]| 0 25010 | 80 5| SRFH 100-500 ®|10]| 0 50 | 10 {110 5| %}
120-260 ® |12 05 26 | 12 {100 120-600 ® |12 05 60 | 12 {130
6RFH 160-350 ® |16 “135(16 (110 6RFH 160-800 ® |16 80|16 [160 %
-0.06 6|3 -0.06 6|3 b}
200-450 ® |20 45120 (125 200-1000 ® |20 100| 20 {180 +
T
Recommended cutting conditions @) L47 35
v

Corner-R(RE) dimension is reference only.

@ : Standard item

L23



End mill 3/4/5RDS: Roughing, Serrated edge

3/4/5RDS
Recommended workpiece materials % 1st choice
[P PIMIK
~30HRCJ 30~40HRC S‘:{g':,"} ‘Castlron
. J
&
&\ shape -
LF
APMX
<L a g e R 4+ g
1 Py &
3/4/5RDS (Medium) S 3/4/5RDS (Long)
Dimension (mm) Dimension (mm)
2 z
Dl E Dia. tolerance | o< & Dl 5 Dia. tolerance | 5 &
escription 2l HEHMEE escription =1 HEHMEE
=4 q < | = - = ) =< | a o
min. | max. min. | max.
3RDSM  040-110-06 o |4 LI [55] 3RDSL  060-240-06 ® | 6 [-0.105-0.03 | 24 761031 3
050-130-06 ® | 5 [-0.105(-0.03 6 080-280-08 ® |38 28 '
13 571031 3 -0.13-0.04
060-130-06 ® |6 4RDSL  100-340-10 ® (10 341101 89
080-160-08 ® 38 16| 8 |63 120-450-12 ® 12 451121100
-0.13|-0.04 -0.16|-0.05 4
4RDSM  100-220-10 ® |10 22(10(72 160-560-16 ® 16 56| 16 15 0.5
120-260-12 ® |12 2601283 200-600-20 ® |20 60| 20
-0.16(-0.05 4 -0.195|-0.065 —
160-320-16 ® |16 321169205 5RDSL  250-800-25 ® |25 80 | 25 |150 5
200-380-20 ® |20 38|20 104
-0.195/-0.065 —
5RDSM  250-450-25 ® |25 45125 1121 5

Recommended cutting conditions @) L48

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

Solid tools % r-

End mill

Micro solid
tools

Drill

@ : Standard item
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End mill

4/6RFS: Roughing, Notched edge

4/ 6RFS

v[o

Recommended workpiece materials

% 1st choice

Hea

~30HRC || 30~40HRC || ~55HRC || ~68HRC || Staimisss || Tianiu

S

o

X"oy Bl Cast Iron

>
SEEE
LF
APMX
2 ol S —

DCON

4/ 6RFS Lo
Dimension (mm)
=
Dl E Dia. tolerance | o< &
escription 2| oc = % NEE
=< q <| a2 =2
min. | max.
4RFSM  060-130-06 ® | 6 [-0.105-0.03[ 13| 6 |57 (03
080-160-08 ® |38 16| 8 [ 6304
-0.13|-0.04
100-220-10 ® |10 221107205 4
120-260-12 ® |12 261283
-0.16 (-0.05 0.6
160-320-16 ® |16 32(16 |92
200-380-20 ® | 20 [-0.195-0.065( 38 | 20 [ 104| 1
6RFSM  160-320-16 ® |16 (-0.16(-0.05[ 32| 16 | 92 | 0.6
200-380-20 ® |20 38120(104) 1|6
-0.195|-0.065
250-450-25 ® |25 45 (25 (12111

Recommended cutting conditions @) L49

RFS has notched surface edge of 45° helix angle. It is applicable for hard materials and titanium alloys due to strong cutting edge.

@ : Standard item
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End mill 2SEB: High efficiency, Ball-nose end mill

High efficiency ball-nose end mill

2SEB

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

n Sharp cutting with special nose geometry

Arc-like cutting edge distributes the cutting force controls wear progress

- -

2SEB Conventional (Internal evaluation)

R+0.005mm close tolerance
edge diameter (R8.0 excluded)

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

Solid tools % r-

End mill

Microsolid . . ..
tools Stable chip evacuation at large depth of cut machining
Drill ~

2SEB Conventional (Internal evaluation)

High quality cutting edge by MEGACOAT NANO

40
MEGACOAT NANO Cutting edge

= 35 { ] Smooth and sharp cutting edge with superior wear
S s .TiCN Y resistance and adhesion resistance
g 2 ° TiAIN MEGACOAT
j=4
E 20 oTN

15 2SEB Competitor A (Internal evaluation)

10

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

Oxidation temperature ("C)

L26



End mill 2SEB: High efficiency, Ball-nose end mill

Recommended workpiece materials % 1st choice
[P PIH]IH]M]K]
Lsounc} Loqonkc} Lssnkc |’~68HRC L‘:{:':,”J Castlronjl
o o, ffSoor,
N B S
g R8.0
P—_— p— D - JURT———- |
=z
& 2]
o wEse————— 1§
(T,‘ LF
% Fig. 1
e iEe=—————m
o
Fig.2
2SEB (Ball-nose End Mill with 2 Flutes)
Dimension (mm)
=
T = Radigslofball—nose ~ al o
escription = = a2
P 5| R ——1— = [oc|on|w | S [1F| N
= min. | max. | =
2SEB 020-050-R10 o1 512]21(66 50 |
030-080-R15 ® |15 8 3 [3.15]9.8 70 ]
040-080-R20 e |2 4142110 6 |
050-100-R25 ® (25 10| 5 (52124 80
-0.005 [+0.005 — —
060-120-R30 o3 1216 0|2
080-140-R40 ®| 4 14| 8 LWO
100-180-R50 ®|5 1810 -1]-1]10
120-220-R60 ®|6 2|12 121110
160-300-R80 ® | 8 (-0.01(+0.01|30](16 16 | 140

Recommended cutting conditions @) L50

Solid tools % -

Solid end mill identification system

m @ 3 @ (5) (?) (‘7)
R — |
] |
T T T T v v
(1) No. of flutes (2) Applications (3) Helix angle (4) Series (5) Outside Dia. (6) Length of cut (7) Radius of Ball-nose
020 050 R10
B:Ball-nose
2 S : High efficiency E:30-39° dmill | | !
endmi 2.0mm 5.0mm R1.0mm

@ : Standard item
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End mill

4/5/6/7/8HFS: Hard materials, Multi-edge, Negative rake angle, Finishing

Solid tools % -~

End mill

Micro solid
tools

Drill

4/5/6/7/8HFSS
Recommended workpiece materials % 1st choice
[P PEHIH
L~BOHRC J {BO'AOHRCJ L ~55HRC J L ~68HRC J

&

&
S

D

B sl iE

PVD coating,,MEGACOAT HARD" for hard materials is applied.

b4
L e i; ‘
Fig. 1
[=)
HFSM Fig.2
4/5/6/7/8HFSS (Short) 4/5/6/7/8HFSM (Medium)
Dimension (mm) Dimension (mm)
z z
Descnnton 5 Dia. tolerance | .. & =2 Decenoton Z Dia. tolerance | . & 2
/ =% Slonjw|8| [N p T | DC Zlon|w| 8| |N
<< A << (=] =4 ) << a
min. | max. min. | max.
4HFSS  010-040-06 o1 4 11.05| 4.8 4HFSM  010-050-06 o1 5 |1.05| 6
020-060-06 o2 6 (21|72 020-090-06 ® |2 9 12.1(10.8
030-080-06 o3 0015 8 [3.15|9.6 411 030-120-06 o3 0015 12 13.15[14.4 4 1
040-100-06 o 4| 0 |[10]42(12( 6 |60 040-140-06 ®| 4| 0 [14]42|16.8| 6 |60
050-120-06 ®|5 12 [5.2(144 050-170-06 ® |5 17 [5.2120.4 |
5HFSS  040-100-06 o4 10 |4.2(12 ER 5HFSM  040-140-06 ® |4 14 |4.2(16.8 5
6HFSS  060-140-06 ® | 6 |-0.02 14 6HFSM  060-170-06 ® | 6 |-0.02 17 -1 - L
080-180-08 ® 38 18 8 (70 070-200-08 e 7 20(7.2| 24 1
-0.025{-0.005—— 6 8|70 —
100-220-10 ® |10 22 10 | 80 080-230-08 ® | 8 |-0.025-0.005] 23 |
120-260-12 ® | 12-0.03|-0.01]26 12{ 90 2 100-280-10 ® |10 28|-1-110/80 2
7HFSS  060-140-06 ®|6|-002| 0 |14 6 | 60 120-330-12 @12 33 12196 | |
080-180-08 ® 38 18 8170 140-370-16 ® 14 37 [14.2|44.4
-0.025{-0.005—— 7 1
100-220-10 ® |10 22 10 | 80 150-420-16 ® | 15(-0.03 {-0.01 0 15.2|50.4| 16 | 105 |
120-260-12 ® | 12-0.03|-0.01]26 12{ 90 160-420-16 ® |16 L
200-480-20 ® |20 48 20 (110
7HFSM  060-170-06 ® |6 (-002| 0 (17 6 | 60
080-230-08 e |38 23 8|70
-0.025(-0.005— - | - 2
100-280-10 ® |10 28 10(80 (| 7
120-330-12 @12 133 12| 90
160-420-16 ® |16 |-0.03|-0.01 £ 16 {105
8HFSM  250-530-25 ® |25 53 25(125| 8

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.

@ : Standard item
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End mill 6PDRS: Special corner-R shaped, High feed rate

6PDR

Recommended workpiece materials % 1st choice

el ety

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

LF

DC
r—
>
=
——
DCON

6PDR

Dimension (mm)
=
Description E Dia. tolerance | oo &
P =0 Slw|S|w|™
=< . << (=]
min. | max.
6PDRS  060-045-06 ® | 6 |-0.038/-002(45(9 | 6 |57
080-060-08 ® |38 6112 8 |63
-0.047|-0.025 6
100-075-10 ® |10 751151072
120-090-12 ® | 12 |-0.059{-0.032| 9 |18 (12| 83

* Cutting edge of over 6mm gDC has margin.
Recommended cutting conditions &) L30

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.

Solid tools % -

PDR General Purpose
Ball-nose End Mill

@ : Standard item
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End mill

6PDRS: Special corner-R shaped, High feed rate

Solid tools % r~

End mill

Micro solid
tools

Drill

Recommended cutting conditions

ap
—

ae

Copying
Workpiece Materal Depth of Cut (ap x ae) Outside Dia.DC 6 08 210 o012
(mm) (mm)
6 (g:; X gignDrg) Splndl(en?ii\_/]c))lunon 6,400 4,800 3,800 3,200
Prehardened Steel | 52HRC o 0'42)(4'4 Feed Rat
28 :0.42 x 44mm eed Rate
; 7, 7,2 2 7,
(0.42 x0.55DC) (mm/min) 600 00 6,900 000
10: 0. . i i
210:0.53 x 5.5mm Spindle IR.ezolutlon 8,500 6,400 5,100 4,200
Carbon Steel / (0.53 x0.55DCQ) (min™)
< 45HRC
Alloy Steel ©12:0.63 x 6.6mm Feed Rate 15.300 15,300 15300 12,700
(0.63 x 0.55DC) (mm/min) ’ ’ ' '

L30




End mill 6PDRS: Special corner-R shaped, High feed rate

Details of 6PDRS cutting edge shape

e
B 3
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 line of tool and the start position of cutting edge
4y Rfm : Radius of tool tip
Yfm \ Rc Re  :Comer-R
i vd Rc Rt Rt :Virtual radiusin program
(Unit: mm)
. . ) ) Distance etween the center ine | - Distance between the centerline of tool Virtual radius in
Description Qe fatpupbedeiut fadi=bionllp i oftooland the center of Rfin and the start position of cutting edge program
DC Xfm Rfm Re Yfm Yd Rt
6PDRS060-045-06 6 0.32 6 0.62 0.75 132 0.62
6PDRS080-060-08 8 0.42 8 0.83 1.00 1.76 0.83
6PDRS100-075-10 10 0.53 10 1.04 1.25 2.20 1.04
6PDRS120-090-12 12 0.63 12 1.24 1.50 2.64 1.24
Cutting with cut amount exceeding the Xfm value is not recommended.
Ramping
During ramping, lower the feed rate to the ratio in the chart on the right.
_—
) : Ramping angle P r 3 o 5
Ramping angle :
/ ‘ Ratio of feed rate 00% | 70% | 50% 30% | 10%

T

During pocket machining, set the ramping angle at 0.5°.

Plunge milling is not recommended.

Arc cutting

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

Solid tools % -

(Unit: mm)

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

2xDC
Max

L31



End mill 3AFK: Aluminum & Non-ferrous Metals, High efficiency, High-precision

For aluminum & non-ferrous metals machining

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

n High-efficiency and high-precision machining
High efficiency with 3 flutes. Excellent machining precision

Comparison of wall flatness (internal evaluation)

o
o
X

Measurement point

./‘/.Competitor A (3 Flutes) A

Competitor B (2 Flutes)

=4
o
@

Wall flatness deviation (mm)
o
o
N

L & 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 xae =15x 1 mm
end mill dia. 210, shouldering, down-cut, wet, HSK A63, workpiece material : A5052

a Decreased burr

Excellent sharpness with large rake angle and small margin width

Solid tools % r-

Bl Comparispn of the rake angle Burr cprpparison after Cutting force comparison (Internal evaluation)
and margin width machining
Microsolid (Internal evaluation) (Internal evaluation)
tools
Drill 3AFK 3AFK (N)
] . 1,200
Small margin !
Large rake angle width
800
Competitor C Competitor C
400
Large burrs
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, apxae=10x 1 mm apxae=10x10mm . .
End mill dia. 810, Shouldering, Down-cut, Wet, HSK A63 Workpiece material : A7075 End mill dia. 210, Slotting, Wet, BT50 Workpiece material : A5052

L32



End mill 3AFK: Aluminum & Non-ferrous Metals, High efficiency, High-precision

B Resistance to chattering

Larger core thickness to reduce chattering

Core thickness comparison ( Cutting force comparison

Internal evaluation) Internal evaluation)

3AFK Competitor D 3AFK Competitor D

(N) (N)
1,200 1,200

500 500 Chattering occurred
600 600
300 300

0 1 2 0 1 2

Cutting Time (sec) Cutting Time (sec)

Cutting conditions : n = 11,700 min”, Vf= 3,400 mm/min, ap xae =10 x 10 mm, End mill dia. 210, Slotting, Wet, BT50 Workpiece material : A5052

Comparison of bottom surface at slotting (intemal evaluation)

3AFK Competitor E Competitor F

oy

(B .I"-“”.I'II.. {irk

e e e e e AR T L

By LTARA AR

AN AL IR A

Cutting conditions : n = 11,100min", Vf = 2,600 mm/min, ap = 10 mm, Wet Workpiece material : A5052

Solid tools % -

n Flute length 2.5 D (medium type) added to the lineup

Stable machining even while deep slotting

Comparison of wall flatness (nternal evaluation) Burr height comparison (internal evaluation)
(mm) (mm)
0.10
015
DOWN 010
005
0.05
0 0
3AFK Competitor G 3AFK Competitor G
(2.5D) (2D) (2.5D) (2D)

Cuttina canditiong - n = 11100 min? Vf=2 00D mm/min anxae =20x 1 mm end mill dia @10
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End mill 3AFK: Aluminum & Non-ferrous Metals, High efficiency, High-precision

Recommended workpiece materials % 1st choice
Aluminum &
Non Ferrous Material,
Q) )
%@% Q u U
A
TR SINS) o Z|
EOE e E—
APMX | B 4
:\ {\ \‘\\_ LU IF

DC ‘
|
{
|
|
|
I
f
|
T
f
DCON

DC
‘
I
|
I
|
I
|
I
|
I
|
I
|
I
|
I
|
I
|
I
|
I
|
I
|
I
T

DCON

s

Fig. 3
3AFK (Short, 1.5D)  sioting | 3AFK (Medium, 2.5D) A
- Dimension (mm) _ Dimension (mm)
DT E Dia. tolerance | o &l = s E Dia. tolerance | .. & 2
p =% Elovfw| S| |~ s =0 Zlovfw| S| |~
L = min. | max. = = min. | max. =
3AFK  030-045-090 ®|3 45(27] 9 3AFK  030-075-150 ®|3 75(27]15

040-060-120 ® | 4 |-0015 6 [37]12 1 040-100-200 ® | 4 0015 10 [3.7] 20 1

%;éﬂ—] 050-075-150 DK 15(a7[15) 6 (70| | | 050-125-250 DK 125(47]25] 6 |70| | |
060:0%0 124 6 |00 9 =1 X 060-150 2t 6 Loons| [ 15 = X

e 060-090-180 d ] 57]18 | 2] 060-150-300 d ] 5.7 30 12 ]
2 070-105-210 ® |7 [-0015 10567 | 21 1 070-175-350 o |7 [oos|  [175]67]35 1]
% 080-120 L2 [ NIRRT 080-200 @0 Loood MEE R Y
A 080-120-240 ° ) 0 77| 4 NEl 080-200-400 ° ) 0 77|40 Nl
090-135-270 ® |9 (0015 135/87| 27 1 090-225-450 ® |9 o015  [225/87]45 1

100-150 ° - -]10]9% 3 100-250 ° - | -]10]% 3

End mill — 10 |-0.006 15 — — 10 |-0.006 2 —
100-150-300 ° 97|30 2 | 100-250-500 ° 97|50 2|

Miosolid 110-165-330 ® | 110015 16.5/10.7| 33 1 110-275-550 ® 110015  [27.5[107] 55 1]
ok 120-180 ., MR 120-300 ., 30 |2 |mo] 3]
Drill 120-180-360 ° 0008 11.7] 36 2| 120-300-600 ° 000 117] 60 2 |
160-240 | ul—t 6| A 160490 4| a0 16 0| 4

160-240-480 ° 15.7| 48 2 160-400-800 ° 15.7] 80 2

Recommended cutting conditions @ L51

@ : Standard item
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End mill 3NESM: Aluminum & Non-ferrous Metals,Varied interval flute design with wiper edge

3NESM

Recommended workpiece materials % 1st choice

Aluminum &
Non Ferrous Material

-~

[

\

\

[

[

\

[

[

[

|

[
——

NESM Lsvus ]

Dimension (mm)
.é\
Description E Dia. tolerance | o< &
P T |0C HEIL
= min. | max. | =
3NESM  030-120-06 ® | 3 [-0.028-0.014 "
040-120-06 @ |4
-0.038/-0.02—— 6 | 50
050-140-06 ® |5 14
060-160-06 ® | 6 [-0.008] 16
080-200-08 @ |38 20(8|63|3
-0.009
100-220-10 ® |10 0 22110 7
120-250-12 ® |12 001 25112
160-320-16 ® 16| 3211689
200-380-20 ® | 20 -0.013] 38 | 20 | 104

Recommended cutting conditions @ L51

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.

e B e B—
\ N\ N\

Finished surface of S N I
aluminum alloy at high
speed machining.

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

Varied interval flute design (3 flutes)

with wiper edge

@ : Standard item
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End mill

4FCX: Solid end mill for CFRP

Solid tools

End mill

Micro solid
tools

Drill

Diamond coated solid tools

Newly developed high performance diamond coating
Long tool life and high precision machining of CFRP

Unique preprocessing technology and special carbide material

Diamond coating with superior wear resistance and fracture resistance
High degree of crystallinity, adhesion and toughness improve tool durability

Superior adhesion ensures stable machining

Smooth and even coating surface

Surface finish comparison (nwermal evaluation)

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

" i“ kol

Cross-section of diamond coating

A gl

bk r';'l'l‘

Special tool geometry coatet with a smooth diamond coating reduces cutting force.
Long tool life, high precision and high quality machining of CFRP

New geometry (Variable Flute Design)

Variable flute design prevents chattering

Excellent surface finish (Side wall)

L36

No Chattering

Kyocera

Burr (Uncutfiben)

Chattering occurred

Conventional A

Cutting edge with excellent sharpness

Cutting conditions : Vc = 280 m/min, f = 0.1 mm/rev
Outside dia. 210 mm, ae = 10 mm (Slotting), Dry
Workpiece material : CFRP 4.6 mm (Thickness)




End mill 4FCX: Solid end mill for CFRP

4FCX

Recommended workpiece materials % 1st choice

A

Aluminum &
Non Ferrous Material

Q

——— | ]
=

APMX

=5

4FCX

&

DC

DCON

Dimension (mm)
=
Description ZE =|= &
S(DC(RE|Z|S|LF|™
=< < |
4FCX 080-250-KCD @3 25| 8 %
100-300-KCD ® (1004 30 10 4
120-300-KCD ® |12 12 1100
* Special order items such as routers are also available
Recommended cutting conditions
DC (mm)
Workpiece Material Cutting Conditions
08 010 012
(%}
Spindle Revolution (min™) 6,000~10,000 4,800~8,000 4,000~6,600 o)
CFRP o
Feed Rate (mm/rev) 0.05~0.08 0.05~0.08 0.05~0.08 il
&

* 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.

@ : Standard item
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End mill

Recommended cutting conditions

Solid tools

End mill

Microssolid

tools

Drill

2FESS

Applications Workpiece material Application Outside dia. DC (mm) ol 02 o4 06 08 012 016
Spindle revolution (min”) 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,
g G-t Spindle revolution (min) | 19,000 11,000 6,000 4,000 3,000 2,000 1,500
Slotting
e Feed rate (mm/min) 135 140 225 250 250 245 245
Shoulderi Spindle revolution (min™) 22,000 11,000 5,600 3,700 2,800 1,900 1,400
ouldering Shouldering
Depth of cut (ap x ae) (mm) Nlogstee Feed rate (mm/min) 195 220 285 315 310 230 200
1.2DCx0.05DC Spindle revolution (min”) 18,000 9,500 4,800 3,200 2,400 1,600 1,200
(DC<83) Slotting
1.2DCx0.1DC Feed rate (mm/min) 115 130 170 190 185 185 185
(DC>03)
Spindle revolution (min”) 17,000 8,800 4,400 3,000 2,200 1,500 1,100
Shouldering
Feed rate (mm/min) 55 80 100 105 105 110 110
-~ Prehardened steel
%] Spindle revolution (min™) 16,000 8,000 4,000 2,700 2,000 1,300 990
4 Slotting
Feed rate (mm/min) 35 50 60 63 63 65 65
Slotting Spindle revolution (min™) | 22,000 11,000 5,600 3,700 2,800 1,900 1,400
Shouldering
Depth of cut (ap) (mm) Feed rate (mm/min) % 9 110 15 5 15 s
0.1DC(DC < 01) Stainless steel
0.3DC (1 <DC< @3) Spindle revolution (min”) 16,000 8,000 4,000 2,700 2,000 1,300 990
0.5DC(DC=g3) Slotting
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) 00.5 ol 02 o4 06 08 012 016
Spindle revolution (min™) 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,
%[ 7 Castiron Spindle revolution (min”) | 29,000 | 19,000 | 11,000 6,000 4,000 3,000 2,000 1,500
Slotting
ae Feed rate (mm/min) 130 135 140 225 250 250 245 245
Shouldering Spindle revolution (min™) 27,000 22,000 11,000 5,600 3,700 2,800 1,900 1,400
Shouldering
Depth of Cut (ap x ae) (mm) Feed rate (mm/min) 180 195 220 285 315 310 230 200
1.5DCx0.05DC Alloy steel
(DC<3) Spindle revolution (min™) | 27,000 | 18,000 | 9,500 4,800 3,200 2,400 1,600 1,200
1.50Cx0.1DC Slotting -
(DC = 93) Feed rate (mm/min) 105 ns 130 170 190 185 185 185
Spindle revolution (min’) 25,000 17,000 8,800 4,400 3,000 2,200 1,500 1,100
Shouldering
Feed rate (mm/min) 50 55 80 100 105 105 110 110
Prehardened steel
Spindle revolution (min™) 25,000 16,000 8,000 4,000 2,700 2,000 1,300 990
%I Slotting
Feed rate (mm/min) 30 35 50 60 63 63 65 65
: Spindle revolution (min”) 27,000 22,000 11,000 5,600 3,700 2,800 1,900 1,400
Slotting .
Shouldering
Depth of Cut (ap) (mm) Feed rate (mm/min) 60 95 95 110 115 115 15 15
Stainless steel
0.1DC(DC < o) Spindle revolution (min™) | 25000 | 16,000 | 8,000 4,000 2,700 2,000 1,300 990
0.3DC (g1 <DC<03) Slotting
0.5DC(DC=03) Feed rate (mm/min) 35 60 60 65 70 70 70 70

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

L38




End mill Recommended cutting conditions

2FESL (shouldering)

Applications Workpiece material Outside dia. DC (mm) ol 02 o4 26 08 912 016
Spindle revolution (min) 19,000 9,500 4,800 3,200 2,400 1,600 1,200
Carbon steel,
it Feed rate (mm/min) 210 210 210 210 210 210 210
§ Spindle revolution (min™) 14,300 7,200 3,600 2,400 2,000 1,300 1,000
e Alloy steel
i Feed rate (mm/min) 155 160 160 160 170 170 150
Shouldering
. . !
Depth of cut (ap xa€) (mm) B e e Spindle revolution (min~) 11,200 5,600 2,800 1,900 1,600 1,000 800
2.5DCx0.05DC B=CHiT Feed rate (mm/min) 85 85 90 90 100 95 80
(DC<@3)
2.5DCx0.1DC Spindle revolution (min™) 14,300 7,200 3,600 2,400 2,000 1,300 1,000
(DC=03) Stainless steel
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. |

2FEKS, 2FEKM

Applications Workpiece material Application Outside dia. DC (mm) o3 o4 06 08 910 012 016
Spindle revolution (min™) 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,
Castiron ) ] .
Spindle revolution (min™) 7,500 6,000 4,400 3,300 2,700 2,300 1,900
Slotting
o Feed rate (mm/min) 240 260 340 340 340 340 320
&
Spindle revolution (min) 8,800 6,600 4,400 3,300 2,600 2,200 1,800
2 Shouldering
Shouldering Feed rate (mm/min) 370 370 440 400 360 330 290
Depth of cut (ap x ae) (mm) Alloy steel
1.2DCx010C Spindle revolution (min) | 7,200 5,400 3,600 2,700 2,200 1,800 1,500
Slotting
Feed rate (mm/min) 270 270 270 270 270 270 270
Spindle revolution (min™) 6,400 4,800 3,200 2,400 1,900 1,600 1,200

Shouldering

Feed rate (mm/min) 130 130 130 140 140 140 140
Prehardened steel

(30 ~ 45HRC) 4
Spindle revolution (min”) 5,300 4,000 2,600 2,000 1,600 1,300 1,000

%I % Slotting
e, Feed rate (mm/min) 120 120 120 120 120 120 120
8,000 6,000 4,000 3,000 2,400 2,000 1,500

Spindle revolution (min™)

Solid tools

Depth of cut (ap) (mm) Shouldering
0.5DC Feed rate (mm/min) 140 140 140 140 140 140 140
Stainless steel
Spindle revolution (min™) 5,300 4,000 2,600 2,000 1,600 1,300 1,000
Slotting
Feed rate (mm/min) 80 90 100 100 100 20 2

* Machining with water soluble coolant is recommended for stainless steel.
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End mill Recommended cutting conditions

4FESM (shouldering)

Applications Workpiece material Outside dia. DC (mm) ol 02 o4 06 08 012 016
Spindle revolution (min™) 25,500 13,000 6,600 4,400 3,300 2,200 1,700
Carbon steel,
Castiron
Feed rate (mm/min) 335 345 580 620 625 630 600
a Spindle revolution (min™) 22,000 11,000 5,600 3,700 2,800 1,900 1,400
© Alloy steel
Feed rate (mm/min) 290 290 395 455 455 470 460
ae
: Spindle revolution (min™) 12,000 7,200 4,200 3,000 2,200 1,500 1,100
Shouldering Prehardened steel P
(30 ~ 45HRC)
Depth of cut (ap xae) (mm) Feed rate (mm/min) 105 125 150 160 160 165 140
1.5DCx0.05DC
(DC< 03) Spindle revolution (min™) 22,000 11,000 5,600 3,700 2,800 1,900 1,400
1DCx0.10C 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 o4 26 08 010 012 016
Spindle revolution (min™) 10,600 8,000 5,300 4,000 3,200 2,700 2,100
Carbon steel,
Castiron
Feed rate (mm/min) 680 690 770 770 770 770 770
Spindle revolution (min™) 8,800 6,600 4,400 3,300 2,600 2,200 1,800
Alloy steel
%l Feed rate (mm/min) 500 550 620 630 630 630 610
L ae Spindle revolution (min™) 6,400 4,800 3,200 2,400 1,900 1,600 1,200
e Prehardened steel
i (30 ~ 45HRC)
Shouldering Feed rate (mm/min) 180 180 180 190 190 190 19
Depth of Cut (ap x ae) (mm)
1.5DCx0.1DC Spindle revolution (min™) 8,000 4,800 4,000 2,400 2,300 2,000 1,500
%) Stainless steel
8 Feed rate (mm/min) 190 200 200 200 210 210 210
et
© * Machining with water soluble coolant is recommended for stainless steel.
©
n Slotting is not recommended.
End mill
Microsolid
tools
Drill

L40



End mill

Recommended cutting conditions

2FESW

Applications Workpiece material Application Outside dia. DC (mm) o3 o4 25 26 08 810 012 013
Spindle Revolution (min™) | 11,000 8,000 6,400 5,300 4,000 3,200 2,700 2,500
Shouldering =
Carbon steel, Feed Rate (mm/min) 660 640 640 640 520 450 410 400
Castiron ot Spindle Revolution (min™) | 11,000 8,000 6,400 5,300 4,000 3,200 2,700 2,500
g ottin
% s Feed Rate (mm/min) 550 480 510 530 480 440 410 400
ae Shoulder Spindle Revolution (min-) | 7,400 5,600 4,500 3,700 2,800 2,200 1,900 1,800
N oulderini
Shouldering Alov steel ’ Feed Rate (mm/min) 420 430 430 430 350 300 270 260
0y steel
Depthof cut (apxae) (mm) y Sottin Spindle Revolution (min™) 7,400 5,600 4,500 3,700 2,800 2,200 1,900 1,800
1DCx0.20C ‘ 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
g{ (30 ~ 45HRC) ot Spindle Revolution (min”) | 7,400 5,600 4,500 3,700 2,800 2,200 1,900 1,800
ottin
s Feed Rate (mm/min) 110 110 120 120 120 120 120 120
) Spindle Revolution (min™) 7,400 5,600 4,500 3,700 2,800 2,200 1,900 1,800
Slotting Shouldering -
tainfesssteel Feed Rate (mm/min) 180 240 240 240 200 170 160 160
alnless steel
Depth of ‘“‘D(EP) (mm) o SpindleRevolution (min") | 7400 | 5600 | 4500 | 3700 | 2800 | 2200 | 1900 | 1,800
0.2 ottin:
‘ 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) o3 o4 85 26 08 810 012 013
Spindle revolution (min™) | 11,000 8,000 6,400 5,300 4,000 3,200 2,700 2,500
Shouldering :
Carbon steel, Feed rate (mm/min) 810 800 800 800 650 560 510 450
2] Castiron ot Spindle revolution (min™) 11,000 8,000 6,400 5,300 4,000 3,200 2,700 2,500
° ottin:
‘ Feed rate (mm/min) 810 800 800 800 650 560 510 450
& shoulderi Spindle revolution (min”) 7,400 5,600 4,500 3,700 2,800 2,200 1,900 1,800
. oulaerin
Shouldering ’ Feed rate (mm/min) 530 530 530 530 430 370 340 300
Alloy steel S
Depth of Cut (ap x ae) (mm) A Spindle revolution (min”) 7,400 5,600 4,500 3,700 2,800 2,200 1,900 1,800
1DCx0.20C Slotting -
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 :
Prehardened steel Feed rate (mm/min) 200 200 200 200 180 180 180 180
d (30 ~ 45HRC) ot Spindle revolution (min”) 7,400 5,600 4,500 3,700 2,800 2,200 1,900 1,800
ottin
I Feed rate (mm/min) 140 140 150 150 150 150 150 150
Slotting Shouldering Spindle revolution (min”) 7,400 5,600 4,500 3,700 2,800 2,200 1,900 1,800
Depth of Cut (ap) (mm) ainfesssteel Feed rate (mm/min) 300 300 300 300 240 210 200 200
0.20C ot Spindle revolution (min”) 7,400 5,600 4,500 3,700 2,800 2,200 1,900 1,800
ottin
I 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) 03 o4 85 86 08 010 012 013
Spindle revolution (min") | 11,000 8,000 6,400 5,300 4,000 3,200 2,700 2,500
Shouldering -
Carbon steel, Feed rate (mm/min) 960 960 960 960 780 680 620 570
5{7 Castiron o spindlerevolution (min’) | 11,000 | 8000 | 6400 | 5300 | 4000 | 3200 | 2700 | 2,500
ottin
o 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
Shouldering Shouldering
Alovsteel Feed rate (mm/min) 640 640 640 640 520 450 410 370
0y steel
Depth of cut (ap x ae) (mm) b Spindle revolution (min") | 7,400 5,600 4,500 3,700 2,800 2,00 1,900 1,800
1DCx0.2DC Slotting
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
Shouldering -
Prehardened steel Feed rate (mm/min) 240 240 240 240 210 210 210 210
{ (30 ~ 45HRC) ot Spindle revolution (min™) 7,400 5,600 4,500 3,700 2,800 2,200 1,900 1,800
© ottin
g Feed rate (mm/min) 160 160 180 180 180 180 180 180
shoulderi Spindle revolution (min”) 7,400 5,600 4,500 3,700 2,800 2,200 1,900 1,800
i oulaerini
Slotting anles e ’ Feed rate (mm/min) 360 360 360 360 300 260 240 240
ainless stee
Depth of cut (ap) (mm) ot Spindle revolution (min™) 7,400 5,600 4,500 3,700 2,800 2,200 1,900 1,800
ottin
0.20¢ ’ Feed rate (mm/min) 180 180 200 200 200 200 200 200

* Machining with water soluble coolant is recommended for stainless steel.
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End mill Recommended cutting conditions

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

Applications Workpiece material Application (;):5;1;){;#;) Outside dia. DC (mm) 03 [Z3 5 06 08 010 012 016
A L
Shoulderin Short 1.2DC x0.150C Spindle revolution (min”) | 13,800 | 10,700 | 8,800 | 7,500 | 6,000 | 4,800 | 4,000 | 3,300
9 Medium 1.5DCx 0.15DC i
Feed rate (mm/min) 1,400 | 1,400 | 1,400 | 1,500 | 1,500 | 1,400 | 1,400 | 1,300
Carbon steel
Spindle revolution (min”) | 13,800 | 10,700 | 8,800 | 7,500 | 6,000 | 4,800 | 4,000 | 3,300
Slotting ap < 1DC
Feed rate (mm/min) 620 700 750 780 830 850 800 750
. : e
2 Shouldering Shqrt 1.2DCx0.1DC Spindle revolution (min”) | 10,600 | 9,300 | 8,300 | 7400 | 6,000 | 4,700 | 3,800 | 2,800
Medium 1.50Cx0.10C Feed rate (m/min) | 1,000 | 1000 | 1,000 | 1100 | 17100 | 1,000 | 1000 | 900
ae Alloy steel
T Spindle revolution (min™) | 10,600 | 9,300 | 8,300 | 7400 | 6,000 | 4,700 | 3,800 | 2,800
Shouldering Slotting ap<1DC

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 | 5500 | 4,600 | 3,500 | 2,800 | 2,300 | 1,700

Medium 1.5DCx 0.07DC

Shouldering

B Feed rate (mm/min) 670 730 790 840 900 810 770 630

(30 ~ 45HRC)

Spindle revolution (min™) | 6,700 | 5800 | 4,800 | 4,000 | 3,000 | 2,300 | 1900 | 1400
Slotting ap <1DC

% Feed rate (mm/min) 320 330 360 370 400 420 380 300
Spindle revolution (min™) | 8700 | 7,000 | 6,000 | 5200 | 4,000 | 3,000 | 2,500 | 1,700
Shouldering Short 1.2DCx 0.1DC

Medium 1.5DCx 0.1DC

]

Feed rate (mm/min) 670 720 780 830 840 760 710 520

Slotting Stainless steel

g A Spindle revolution (min") | 6,800 | 6,000 | 5100 | 4300 | 3,400 | 2,600 | 2,000 | 1400

Slotting ap<0.3DC

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.

4MFK (Long)

Depth of cut

Applications Workpiece material Application (apxae) (mm) Outside dia. DC (mm) o3 o4 25 06 08 810 012 016
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
L Spindle revolution (min™) | 6,500 | 5700 | 5100 | 4500 | 3,700 | 2,900 | 2,300 | 1,700
Alloy steel Shouldering
Feed rate (mm/min) 540 540 540 600 600 540 540 490
%] 3DCx0.02DC
Spindle revolution (min™) | 4,900 | 3,900 | 3,00 | 2,600 | 2,000 | 1,600 | 1,300 | 1,000
Prehardened steel Shoulderi
(30 ~ 45HRC) ouldering -
lae Feed rate (mm/min) 330 360 400 420 450 400 380 310
%) . i i in”
5 Shouldering Stainless steel Shoulderng Spindle revolution (min”) | 4,300 | 3,500 | 3,000 | 2,600 | 2,000 | 1,500 | 1,300 | 900
8 Titanium alloys Feed rate (mm/min) 330 | 360 | 390 | 410 | 420 | 380 | 350 | 260
©
% * Machining with water soluble coolant is recommended for stainless steel and titanium alloys.
w
Slotting is not recommended.
End mill
Microsolid
tools
Drill
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End mill Recommended cutting conditions

4TFK (Short, Medium), 4TFR (Medium)

o . . - Depth of cut et
Applications Workpiece material Application (apxae) (mm) Outsidedia.DC(mm) 23 o4 05 06 08 010 012 016 620
Spindle revolution (min™) | 13,800 10300 8300 6,900 5,200 4,100 3,400 2,600 2,100
Shouldering 1.5DCx0.2DC
Feed rate (mm/min) 1,490 1,570 1,590 1,660 1,630 1,490 1,410 1,240 1,080
Carbon steel
Castiron . . -]
Shottng DC<012:ap < 1.00C Spindle revolution (min”) | 11,100 8,400 6,700 5,600 4,200 3,300 2,800 2,100 1,700
DC>o12:ap<T2 Feedrate(mm/min) | 770 | 790 | 790 | 800 | 750 | 690 | 600 | 540 | 410
Spindle revolution (min™) | 10,600 | 8,000 6,400 5,300 4,000 3,200 2,700 2,000 1,600
Shouldering 1.5DCx 0.2DC
Feed rate (mm/min) 900 1,020 1,020 1,020 920 870 800 720 640
Alloy steel -
o Shotting DC < 012:ap < 1.00C Spindle revolution (min”) | 8,500 6,400 5,100 4,200 3,200 2,500 2,100 1,600 1,300
DC>o12:ap<T2 Feedrate(mm/min) | 540 | 530 | S50 | 590 | 570 | 530 | 500 | 450 | 410
ae
A Spindle revolution (min™) 9,500 7,200 5,700 4,800 3,600 2,900 2,400 1,800 1,400
Shouldering Shouldering 1.5DCx 0.05DC
Feed rate (mm/min) 690 760 810 850 830 800 770 640 590
Prehardened steel
(B0~ ik spindle revolution (min”) | 7400 | 5600 | 4500 | 3700 | 2800 | 2,200 | 1,900 | 1400 | 1100
Slotting ap<0.5xDC
Feed rate (mm/min) 480 540 570 600 550 490 460 380 340
Spindle revolution (min™) 9,500 7,200 5,700 4,800 3,600 2,900 2,400 1,800 1,400
Shouldering 1.5DCx0.05DC
Feed rate (mm/min) 690 760 810 850 830 800 770 640 590
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
I Feed rate (mm/min) 120 130 180 360 420 370 340 280 250
Q|
® Spindle revolution (min™) | 8,500 6,400 5,100 4,200 3,200 2,500 2,100 1,600 1,300
Shouldering 1.5DCx 0.1DC
Feed rate (mm/min) 500 520 520 640 700 730 670 560 450
Slotting Titanium alloys -
Soting 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
DC>o12:ap<12 Feed rate (mm/min) 29 | 330 | 330 | 35 | 370 | 40 | 38 | 20 | 230
Spindle revolution (min) | 4,200 3,200 2,500 2,100 1,600 1,300 1,00 800 640
Shouldering 1.5DCx0.05DC
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
Slotting ap<0.3xDC
Feed rate (mm/min) 90 100 100 100 10 130 120 90 70

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

4TFK e
o
(Long) bS]
Applications Workpiece material Application Depthiofut Outside dia. DC(mm) 23 04 05 06 08 010 012 016 020 o
(apxae) (mm) . =
(o]
Carbon steel Spindle revolution (min™) | 11,000 8,200 6,600 5,500 4,200 3,300 2,700 2,100 1,700 v
ac’as"l"lfoge Shouldering 2.5DCx0.1DC
Feed rate (mm/min) 970 1,020 1,030 1,080 1,060 970 920 810 700
Spindle revolution (min") | 6,000 4,600 3,600 3,000 2,300 1,800 1,500 1,100 910
Alloy steel Shouldering 2.5DCx0.1DC
Feed rate (mm/min) 490 550 550 550 500 470 430 390 350
Prehardened steel Spindle revolution (min) | 6,000 4,600 3,600 3,000 2,300 1,800 1,500 1,100 910
'%S'N‘T;HRSOEE Shouldering 2.5DCx0.05DC
Feed rate (mm/min) 490 550 550 550 500 470 430 390 350
Qo
® Spindle revolution (min) | 4,800 3,600 2,900 2,400 1,800 1,500 1,200 900 700
Stainless steel Shouldering 2.5DCx0.05DC
]ae Feed rate (mm/min) 350 380 410 430 420 400 390 320 300
Shouldering Spindle revolution (min”) | 4,300 | 3,200 | 2,600 | 200 | 1600 | 1300 | 1100 | 800 700
Titanium alloys Shouldering 2.5DCx0.05DC
Feed rate (mm/min) 250 260 260 320 350 370 340 280 230
Spindle revolution(min™) 2,100 1,600 1,300 1,100 800 650 550 400 320
Superalloy Shouldering 2.5DCx0.02DC
Feed rate (mm/min) 125 125 125 125 120 15 10 105 100

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

Slotting is not recommended.
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End mill Recommended cutting conditions

3ZFKS (short), 3ZFKM (Medium)

Depth of cut

Applications Workpiece material (ap xae) (mm) Outside dia. DC (mm) 23 o4 05 06 o7 08 910 012 016
Shouldering Spindle revolution (min™) | 13,800 | 10,700 | 8800 | 7500 | 6,600 | 6000 | 4800 | 4000 | 3,000
Short
1.2DCx0.3DC Shouldering 850 950 1,100 1,200 1,100 1,000 910 850 800
Carbon steel Medium Feed
1.5DCx0.30C (n‘:em /:;it:) Plungemilling | 180 170 170 170 160 150 120 100 70
Plunge milling] Slotting
¢ Slotting 570 | 650 | 700 | 730 | 750 | 780 | 800 | 750 | 650
Spindle revolution (min”) 10,600 9,300 8,300 7,400 6,500 6,000 4,700 3,500 1,900
Q|
'“[ Shouldering 700 780 900 980 900 850 750 700 560
Alloy steel ) Feed
zm Shouldering (n‘:fn /[’;it:) Plungemilling | 120 120 130 140 130 130 120 100 70
Short
1.2DCx 0.3DC q
Stz Vedium Slotting 500 540 570 590 610 600 580 500 340
1.5DCx 0.3DC

Spindle revolution (min™) 5,200 4,000 3,200 2,600 2,300 2,000 1,600 1,400 1,000

Plunge milling S Shouldering | 440 | 440 | 490 | 490 | 4% | 440 | 400 | 330 | 300

Prehardened steel 0.5DC
(30 ~ 45HRC) Feedrate

(mm/min)

Plunge milling 90 10 110 130 10 100 80 70 50

Slotting 220 270 270 320 330 330 230 200 140

I %E%%% Spindle revolution (min™) 3,300 2,500 2,000 1,700 1,400 1,300 1,100 900 750

ap

Shouldering 280 270 330 340 330 330 350 320 300

Stainless steel ) Feed
Shouldering eedrate | o noemilling | 20 30 40 40 40 30 2 2 20
Plunge millin
g L 1.20Cx0.2DC Slotting 110 110 130 140 130 130 120 120 120
Medium
et —
Spindle revolution (min) 3,300 2,500 2,000 1,700 1,400 1,300 1,100 900 750
P'“"ge“‘""“g Shouldering | 280 270 330 340 330 330 350 320 300
Titanium Alloys 0.5D¢ Feed rat
eedrate e
L (mm/min) Plunge milling 20 30 40 40 40 30 20 20 20

Slotting 110 10 130 140 130 130 120 120 120

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

Solid tools

End mill

Micro solid
tools

Drill
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End mill

Recommended cutting conditions

6PFK, 8PFK (Medium)

- . . - Depth of cut o di
Applications Workpiece material Application {apxae) (mm) Outside dia. DC (mm) 06 08 010 012 016 920 025
Spindle revolution (min™) 7,400 5,600 4,500 3,700 2,800 2,200 1,800
Carbon steel Shoulderin DC<920:1.5DCx0.2DC
Castiron 9 DC=020:1.5DCx01DC
Feed rate (mm/min) 2,650 2,640 2,410 2,250 2,010 1,700 1,500
DC<20: 15DCX020C Spindle revolution (min™) 6,400 4,800 3,800 3,200 2,400 1,900 1,500
) <020 :1.5DCxO0.
Alloy steel Shouldering DC>20-150Cx01DC
Feed rate (mm/min) 2,250 2,090 1,950 1,910 1,720 1,450 1,220
g
Spindle revolution (min™) 5,600 4,200 3,300 2,800 2,100 1,700 1,300
P"Eg‘g’f%‘*}f;c‘)“' Shouldering 1.5DCx0.1DC
Ll Feed rate (mm/min) 1,780 1,710 1,520 1,400 1,220 1,120 980
Shouldering
S Spindle revolution (min™) 5,000 3,800 3,000 2,500 1,900 1,500 1,200
ainless steel )
Titanium alloys Shouldering 1.5DCx0.05DC
Feed rate (mm/min) 1,350 1320 1,200 1,130 970 850 720
* Machining with water soluble coolant is recommended for stainless steel and titanium alloys.
| Slotting is not recommended. |
6PF K, 8PFK (Long)
N Workpiece - Depth of cut SR
Applications T Application (apxae) (mm) Outside dia. DC (mm) 06 28 010 012 016 920 025
Spindle revolution (min™) 4,600 3,500 2,800 2,300 1,700 1,400 1,100
(IS, Shouldering 3.00Cx0.01DC
Feed rate (mm/min) 1,830 1,730 1,530 1,380 1,120 880 660
Spindle revolution (min™) 3,700 2,800 2,200 1,800 1,400 1,100 900
Alloy steel Shouldering 3.0DCx0.01DC
Feed rate (mm/min) 1,490 1,340 1,220 1,120 940 720 540
g
Spindle revolution (min™) 2,800 2,100 1,700 1,400 1,100 850 650
P R | Shouldering 3.00Cx0.01DC
12 Feed rate (mm/min) 920 680 750 670 550 480 390
Shouldering
qe | Spindle revolution (min™) 2,500 1,900 1,500 1,300 950 750 600
tainless steel )
Titanium alloys Shouldering 3.00Cx0.01DC
Feed rate (mm/min) 700 670 590 540 440 370 290

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

Slotting is not recommended.
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End mill Recommended cutting conditions

4JER (Short, Medium)

Depth of cut

Applications Workpiece material Application (apxae) (mm) Outside dia. DC (mm) 26 08 810 012 016 020
Spindle revolution (min™) 6,900 5,200 4,00 3,400 2,600 2,100

Shouldering 1.5DCx0.1DC
Feed rate (mm/min) 1,500 1,500 1,400 1,400 1,300 1,100

Carbon steel
Castiron . . -3

Sictting DC < 012:ap < 1.0DC Spindle revolution (min™) 5,600 4,200 3,300 2,800 2,100 1,700
DC>o012:2p <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 1.5DCx 0.1DC
Feed rate (mm/min) 1,020 920 870 800 720 640

Alloy steel p
o ) DC<012:ap < 1.00C Spindle revolution (min”) 4,200 3,200 2,500 2,100 1,600 1,300
Slotting DC>o12:2p< 12 :
L Feed rate (mm/min) 530 510 470 450 400 360
ae

A Spindle revolution (min™) 4,600 3,500 2,800 2,300 1,700 1,300

Shouldering Shouldering 1.5DCx0.05DC
Feed rate (mm/min) 850 830 800 770 640 590

Prehardened steel

BUREEERY spindle revolution (min™) | 3,700 2,800 2,200 1,900 1,400 1,100

Slotting ap<0.5xDC
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 1.5DCx 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
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
Shouldering 1.5DCx 0.1DC
e Feed rate (mm/min) 580 630 660 600 500 400

2Py

Titanium alloys

. . 4
- ) DC<012:ap < 1.00C Spindle revolution (min™) 3,700 2,800 2,200 1,900 1,400 1,100
Slotting Slotting DC>o12:ap < 12

T Feed rate (mm/min) 320 340 370 340 260 210
Spindle revolution (min™) 2,400 1,800 1,400 1,200 900 720

Shouldering 1.5DCx0.05DC
L Superalloy Feed rate (mm/min) 330 320 320 320 320 290

o

Inconel* 718, etc. Spindle revolution (min”) 1,600 1,200 950 800 600 480

Slotting ap<0.5xDC
Feed rate (mm/min) 180 140 10 100 80 60

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

Solid tools

End mill

Microssolid
tools

Drill
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End mill Recommended cutting conditions

4 /5 / 6RFH (Medium)

Applications Workpiece material Application (la); gtahe;){rgl:v:) Outside dia. DC (mm) 26 08 810 012 016 020
Spindle Revolution (min™) 6,400 4,800 3,800 3,200 2,400 1,900
Shouldering 1.5DCx0.3DC
Feed Rate (mm/min) 1,040 1,050 1,100 1,000 980 920
Carbon steel, Spindle Revolution (min™) 5,300 4,000 3,200 2,700 2,000 1,600
Alloy steel, 1DC
Castiron Feed Rate (mm/min) 790 790 830 740 700 640
Slotting
Spindle Revolution (min™) 5,300 4,000 3,200 2,700 2,000 1,600
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
Shouldering 1.5DCx0.3DC
Feed Rate (mm/min) 490 620 580 540 490 460
. ) )
Prehardened steel Spindle Revolution (min”) 3,700 2,800 2,200 1,900 1,400 1,100
(30 ~ 45HRC) ¢
Feed Rate (mm/min) 410 410 430 400 370 360
=3 Slotting
Spindle Revolution (min™) 3,700 2,800 2,200 1,900 1,400 1,100
2DC
“1ae Feed Rate (mm/min) 290 290 300 280 260 250
Shouldering Spindle Revolution (min™) 6,400 4,800 3,800 3,200 2,400 1,900
Shouldering 1.5DCx 0.3DC
Feed Rate (mm/min) 410 410 410 400 380 380
Spindle Revolution (min™) 5,300 4,000 3,200 2,700 2,000 1,600
Stainless steel 10C
Feed Rate (mm/min) 280 260 310 240 250 250
Slotting
Spindle Revolution (min™) 5,300 4,000 3,200 2,700 2,000 1,600
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
Shouldering 1.5DCx 0.3DC
Feed Rate (mm/min) 330 420 410 390 380 370
%I Spindle Revolution (min™) 3,700 2,800 2,200 1,900 1,400 1,100
Vo Titanium Alloys 10C
Feed Rate (mm/min) 220 240 240 240 250 250
Slotting
Slotting Spindle Revolution (min™) 3,700 2,800 2,200 1,900 1,400 1,100
2DC
Feed Rate (mm/min) 180 190 190 190 200 200
Spindle Revolution (min™) 800 600 480 400 300 240
Shouldering 1.5DCx 0.2DC
Feed Rate (mm/min) 60 60 60 60 60 60 n
Spindle Revolution (min™) 530 400 320 270 200 160 8
Superalloy 10C +
Feed Rate (mm/min) 28 28 28 28 28 28 =]
Slotting Ie)
Spindle Revolution (min™) 530 400 320 270 200 160 %2
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.

4/5/6RFH (Long)

I Workpiece A Depth of cut o i
Applications e Application (apxae) (mm) Outside dia. DC (mm) 06 08 010 012 016 020
Carbon steel, ap:4.0DC Spindle revolution (min™) 5,100 3,800 3,100 2,500 1,900 1,500
Alloy steel, Shouldering ae :0.10C (DC<012)
Castiron ae:1.2mm (DC> ¢12) Feed rate (mm/min) 620 630 660 600 590 550
ap:4.00C Spindle revolution (min™) 3,400 2,500 2,000 1,700 1,300 1,000
Pre(:l;grﬂar;e'}liksc'r)eel Shouldering ae:0.1DC (DC<012)
ae:1.2mm (DC> ¢12) Feed rate (mm/min) 340 430 410 380 340 320
ap:4.00C Spindle revolution (min™) 5,100 3,800 3,100 2,500 1,900 1,500
=1 Stainless steel Shouldering ae:0.1DC (DC<012)
ae:1.2mm (DC> 912) Feed rate (mm/min) 290 290 290 280 270 270
ae ap:4.0DC Spindle revolution (min™) 3,400 2,500 2,000 1,700 1,300 1,000
D Titanium alloys Shouldering ae:0.10C (DC<012)
Shouldering ae:1.2mm (DC > 012) 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:0.10C (DC<012)
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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End mill Recommended cutting conditions

3RDSM, 4RDSM, 5RDSM

Applications Workpiece material Application (gs‘))(tai)o(fr;ﬂ:) Outside dia. DC (mm) 06 08 010 012 016 020 025
Spindle revolution(min™) 11,100 8,400 6,700 5,600 4,200 3,300 2,700
Shouldering 1.5DCx 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 10C
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 1.50Cx 0.4DC
Feed rate (mm/min) 720 720 860 860 860 920 1,030
22 ~ 32HRC
Spindle revolution(min™) 7900 5,900 4,800 4,000 3,000 2,400 1,900
Slotting 0.75DC
a 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 1.5DCx 0.4DC
—]ee Feed rate (mm/min) 320 320 410 410 400 400 400
Steel | 32 ~40HRC
Shouldering Spindle revolution(min™) 5,300 4,000 3,200 2,600 2,000 1,600 1,300
Slotting 0.6DC
Feed rate (mm/min) 260 260 340 340 330 330 330
Spindle revolution(min™) 4,800 3,600 2,900 2,400 1,800 1,400 1,100
Shouldering 1DCx0.4DC
Feed rate (mm/min) 220 220 260 260 250 250 250
40 ~ 45HRC
Spindle revolution(min™) 4,300 3,200 2,600 2,200 1,600 1,300 1,000
Slotting 0.5DC
Feed rate (mm/min) 180 180 240 230 230 220 220
Spindle revolution(min™) 4,200 3,200 2,500 2,100 1,600 1,300 1,000
Shouldering 1DCx0.3DC
Feed rate (mm/min) 150 150 180 180 170 170 170
45 ~ 50HRC
YA Spindle revolution(min™) 3,800 2,900 2,300 1,900 1,400 1,100 900
al 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 1.5DCx 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) 10 130 180 170 190 180 190
Spindle revolution(min™) 9,600 7,200 5,700 4,800 3,600 2,900 2,300
Shouldering 1.5DCx 0.5DC
Feed rate (mm/min) 850 850 1,030 1,030 1,030 1,100 1,380
CastIron
Spindle revolution(min™) 7900 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.
(%}
o
[©]
et
ke
o
w
3RDSL, 4RDSL, S5RDSL (Shouldering)
End mill Applications Workpiece material (E;gtahe;){rﬂg) Outside dia. DC (mm) 06 08 010 812 016 620 825
Microsolid - - -
tools Spindle revolution (min™) 7,800 5,900 4,700 3,900 2,900 2,300 1,900
< 22HRC 2.5DCx 0.5DC
il Feed rate (mm/min) 700 700 770 780 840 840 940
ri
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 2.5DCx 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
o 40 ~ 45HRC
© Feed rate (mm/min) 150 150 180 180 180 180 180
Spindle revolution(min™) 2,900 2,200 1,800 1,500 1,100 900 700
lae 45 ~ 50HRC 2.5DCx0.3DC
. Feed rate (mm/min) 10 110 130 130 120 120 120
Shouldering
Spindle revolution(min™) 3,700 2,800 2,200 1,900 1,400 1,100 900
Stainless steel 1.5DCx0.1DC
Feed rate (mm/min) 120 150 200 200 220 200 230
Spindle revolution(min™) 6,700 5,000 4,000 3,400 2,500 2,000 1,600
Castiron 2.5DCx0.5DC
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.
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End mill Recommended cutting conditions

4RFSM, 6RFSM

Applications Workpiece material Application pepthorlt Outsidedia. DC (mm) 26 08 910 012 e o 025
(apxae) (mm) . Aflutes | Oflutes | 4flutes | 6flutes
Spindle revolution (min™) | 8,000 | 6,000 | 43800 | 4,000 | 3,000 | 3,000 | 2400 | 2400 | 1900
Shouldering 1.5DCx 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 | 2400 | 2,400 | 1900 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 | 2900 | 2,200 | 2200 | 1,800 | 1,800 | 1,400
Shouldering 1.5DCx0.33DC
Feed rate (mm/min) 350 350 350 350 350 530 350 530 460
Steel |45~ 55HRC
Spindle revolution (min™) | 4,700 | 3,500 | 2,800 | 2300 | 10800 | 1,800 | 1,400 | 1400 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 | 2400 | 1800 | 1,800 | 1,400 1,400 1,100
By Shouldering 1.5DCx 0.25DC
Feed rate (mm/min) 190 220 230 240 220 320 230 340 310
55 ~ 60HRC
] ae Spindle revolution (min™) | 3,800 | 2900 | 2300 | 1900 | 1,400 | 1400 1,100 1,100 900
Slotting 0.30C
Shouldering Feed rate (mm/min) 150 170 180 180 180 260 180 280 250
Spindle revolution (min™) | 3,700 | 2,800 | 2,200 | 1900 | 1,400 | 1,400 1,100 1,100 900
Shouldering 1.5DCx 0.4DC
Feed rate (mm/min) 300 280 260 300 280 420 290 430 380
Stainless steel
Spindle revolution (min™) | 3,200 | 2400 | 1900 | 1,600 | 1200 | 1200 | 1,000 1,000 800
Slotting 0.5DC

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

Spindle revolution (min”) | 3,700 | 2,800 | 2,200 1,900 1,400 1,400 1,100 1,100 900
Shouldering 2DCx0.4DC

Feed rate (mm/min) 390 390 390 390 390 590 390 540 450
< 40HRC

Spindle revolution (min™) | 3,000 2,200 1,800 1,500 1,100 1,100 900 900 700

v Slotting 0.5DC
Feed rate (mm/min) 310 310 310 310 310 470 310 430 360

Spindle revolution (min™) | 3,200 2,400 1,900 1,600 1,200 1,200 1,000 1,000 800

2Py

Titanium
alloys

- Shouldering 1.5DCx 0.25DC
Slotting Feed rate (mm/min) 300 300 300 300 300 430 300 430 370
> 40HRC

Spindle revolution (min”) | 2,500 | 1,900 1,500 | 1,300 | 1,000 | 1,000 800 800 600

Slotting 0.3DC
Feed rate (mm/min) 230 230 230 230 230 340 230 340 290
Spindle revolution (min™) | 1,600 | 1,200 1,000 800 600 600 500 500 400

Shouldering 1DCx0.2DC
Heat-resistant alloys Feed rate (mm/min) 100 100 100 100 100 140 100 140 130
(Ni-base heat-resis-

tant 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

Solid tools

* Machining with water soluble coolant is recommended for stainless steel, titanium alloys and heat-resistant alloys.
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End mill Recommended cutting conditions

2SEB

o . . Depth of cut i
Applications Workpiece material (apxae) (mm) Outside dia. DC (mm) 82 03 04 05 06 08 810 012 016
Spindle revolution (min™) | 25900 | 22,800 | 21,300 | 19700 | 16,000 | 14,000 | 12,800 | 11,800 | 9,500
Carbon steel, 0.05DC x 0.05DC
Castiron . X%
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 | 1900 | 17700 | 15200 | 12,600 | 11,500 | 10,600 | 8,500
oot 0.04DCx0.04DC
Alloy steel . e
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 | 19100 | 17700 | 15200 | 12,600 | 11,500 | 10,600 | 8,500
Stainless steel 0.05DCx 0.05DC

Feed rate (mm/min) 3,150 2,880 2,660 2,500 2370 2,190 2,060 1,970 1,920

Spindle revolution (min™) | 23,300 | 20,500 | 19,100 17,700 | 15200 | 12,600 | 11,500 | 10,600 8,500
30 ~ 38HRC 0.05DCx0.05DC

Feed rate (mm/min) 3,150 2,880 2,660 2,500 2370 2,190 2,060 1,970 1,920

%,

Spindle revolution (min™) | 20,900 | 18,500 | 17,200 | 15900 | 13,700 | 11,300 | 10,400 9,500 7,700

z’
la¢]

38 ~ 45HRC 0.03DCx0.03DC
Feed rate (mm/min) 2,550 2,330 2170 2,040 1,940 1,800 1,680 1,590 1,550

Copying

Prehardened steel

Spindle revolution (min”) | 18,600 | 16,400 | 15300 | 14200 | 12,200 | 10,000 9,200 8,500 6,800
45 ~ 55HRC 0.03DCx0.03DC

Feed rate (mm/min) 2,060 1,850 1,700 1,600 1,520 1410 1,320 1,230 1190

Spindle revolution (min”) | 18,600 | 16,400 | 15300 | 14200 | 12,200 | 10,000 9,200 8,500 6,800
45 ~ 55HRC 0.03DCx 0.03DC

Feed rate (mm/min) 2,060 1,850 1,700 1,600 1,520 1,410 1,320 1,230 1190

Spindle revolution (min) | 14300 | 12,600 | 11,800 | 10900 9,400 7,700 7,100 6,500 5,200

Heat treated steel

55 ~ 60HRC 0.03DCx0.03DC
Feed rate (mm/min) 1,230 1130 1,030 980 930 850 800 780 760

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

4H FSS, 5H FSS, 6HFSS, 7HFSS (Shouldering)
4HFSM, 5HFSM, 6HFSM, 7HFSM, 8HFSM (shouldering)

- . ) Depth of cut A
Applications Workpiece material (ap xae) (mm) Outside dia. DC (mm) 91 02 04 26 08 012
. . g
Tool steel (< 40HRQ) Spindle revolution (min~) 20,700 20,000 11,100 7,400 5,600 3,700
Prehardenedstee! 1.5DCx0.05DC Feed rate (mm/min) 910 1,750 2,000 2,900 2,930 2930
2] (DC<g3)
[e) Tool steel, 1.5DCx0.1DC ' q e
49 Heat treated steel @3<D0) Spindle revolution (min”) 20,700 20,000 9,900 6,600 5,000 3,300
g Pre(ﬁgragse}:ikstt)eel Feed rate (mm/min) 910 1,750 1,800 2,630 2,650 2,650
o
v Spindle revolution (min™) 20,700 16,000 8,000 5,300 4,000 2,700
45 ~ 55HRC 1.5DCx 0.05DC
Feed rate (mm/min) 910 1,400 1,400 2,100 2,100 2,100
End mill g ) .
_ Spindle revolution (min™) 20,700 12,000 6,000 4,000 3,000 2,000
Miqosold g D=L
tools lae é Feed rate (mm/min) 640 730 740 1,00 1,100 1,100
il Shouldering £ Spindle revolution (min) | 20,700 11,100 5,600 3,700 2,800 1,900
g 60 ~ 65HRC 1.5DCx0.02DC
Feed rate (mm/min) 550 600 600 880 880 880
Spindle revolution (min™) 15,900 8,000 4,000 2,700 2,000 1,330
65 ~ 70HRC
Feed rate (mm/min) 370 370 370 560 560 550

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

Slotting is not recommended.
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End mill Recommended cutting conditions

3AFK (short)

Outside dia. DC (mm) 03 o4 05 06 o7 08 29 610 o1l 012 016
Workpiece material Applications ( ;);)ETE;) {r;l::])
Spindle Revolution (min™) | 20,000 | 20,000 | 20,000 | 19,500 | 16,800 | 14,700 | 13,000 | 11,700 | 10,700 | 9,800 7,300
Shouldering 1.5DCx 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 (F::::/[Rnaltne) 1,600 2,000 2,500 3,000 3,100 3,200 3,300 3,400 3,500 3,500 2,200
Plunge milling 1DC 350 350 350 350 350 350 350 350 350 350 350
Outside dia. DC (mm) 03 04 05 06 o7 08 09 010 ol 012 016
Workpiece material Applications (B:)‘:ghe;) I;]l:;)

Spindle Revolution (min”) | 20,000 | 19900 | 15900 | 13,200 | 11,300 9,900 8,800 7900 7,200 6,600 4,900
Shouldering 1.5DCx0.3DC 2,400 2,500 2,500 2,500 2,500 2,600 2,600 2,600 2,600 2,600 1,900
Slotting 1DC (F:::/me) 1,300 1,700 1,700 1,700 1,700 1,700 1,700 1,700 1,700 1,800 1,300

Plunge milling 1DC 300 250 200 200 190 150 150 100 100 80 60

Aluminum Alloy
Casting

- 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.

3AFK (Medium)

Workpiece materil plications (;):)Eghe;){;ur;) Outside dia. DC (mm) 03 o4 05 06 o7 08 29 010 o1l 012 016
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
Shouldering 2.5DCx0.3DC 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 (I::‘(:g/';ai:‘e) 1,500 1,900 2,300 2,600 2,600 2,700 2,700 2,800 2,900 2,900 1,600
Plunge milling 0.5DC 300 300 300 300 300 300 300 300 300 300 300
Workpiece materal Appications ( E:E;he ;)I ,;l:; ) Outside dia. DC (mm) 03 04 05 06 o7 08 09 010 11 012 016
Spindle Revolution (min™) | 20,000 | 15900 | 12,700 | 10,600 9,100 7,900 7,000 6,300 5,800 5,300 3,950
Shouldering 2.5DCx0.3DC 2,300 2,200 2,000 2,000 2,000 2,000 2,000 2,000 2,100 2,100 1,500
Aluminum ;‘”°V Slotting 0.50C (Fnﬁfﬁ /m 1300 | 1300 | 1300 | 1400 | 1400 | 1400 | 1400 | 1400 | 1400 | 1500 | 1,100
Plunge milling 0.5DC 300 200 150 160 160 120 120 80 80 60 50

- 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.

L
[}
e}
et
3NESM 5
Applications Workpiece material Application Depth of Cut Outside Dia. DC (mm) 03 26 08 610 012 016 020 L%
PP P PP (ap xae) (mm) :
Spindle Revolution (min”) 34,000 | 17,000 | 13,000 | 10,200 | 8,500 6,400 5,100
Shouldering Shouldering 1.5DCx 0.5DC
%% Feed Rate (mm/min) 2,750 2,750 2,750 2,750 2,750 2,750 2,750
Aluminum alloys

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

Slotting Slotting 1DC

Feed Rate (mm/min) 1,100 1,100 1,100 1,100 1,100 1,100 1,100

ANNE

N
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Micro solid tools

2KMB

Solid tools % r-

End mill

Microssolid
tools

Drill
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Solid Ball Nose End Mill for Machining Hardened Material (Micro Solid Tools)

2KMB

Solving new challenges in solid tool machining
MEGACOAT HARD EX Provides Long Tool Life, High Quality and Stable Machining

Unique Shape Controls Hardened Material

High Quality with an
S-shaped flute design

Excellent Sharpness
High Quality Finish and High Abrasion
Resistance

V&

‘/ 4

Low Resistance
with a Strong Back Taper

Chatter Resistant Point Design
Improves Finished Surface Quality and
Reduction of Inclination

Cutting E;1d
Point -

High Rigidity

with a Large Core Thickness

Ensures High Rigidity and Stable Machining
Ball Section Comparison

(Internal evaluation)
Outer diameter o1

Product Cross-section

2KMB Competitor A

Stable machining with a unique
cutting edge shape

Simultaneous Cutting Edge Strength and Low
Resistance

Achieves Stable Machining and High-quality
Finished Surfaces

Variable Flank Face

Variable Rake Face

Machining Accuracy Comparison Roughness Comparison (Internal evaluation) Bottom Condition

(Internal evaluation) ‘

After 15.5 minutes "giiﬂ'r';'("yg Wall ‘
81 | machining Surface
0.30 roughness
P ..
B = & | =Competitor A
o Q020
£
c
<79 & 015
3 e /_
@ jé 0.10
78 € 005
>
(%]
77 0 20 40 60
2KMB Competitor A Cutting time (min)

(After 62 minutes machining)
Bottom ‘ )

Surface
roughness

.| m2KMB @
= Competitor A
.

o
w
S

o
)

o
N
S

e
o

o
o
vl

Surface roughness Ra (um)
o
&

o

20 40 60
Cutting time (min)




Micro solid tools 2KMB

Wear Resistance Comparison (Internal evaluation) Cutting Edge Condition
(After 62 minutes machining)
0.05
R = 2KMB
£ oot Competitor A 7 Wear ™
= u Competitor B @
“;’ 0.03
g
<
< 002
8
'S
0.01
0 20 40 60
Cutting time (min)
New PVD Coating

MEGACOAT HARD EX

Kyocera's Original New Coating MEGACOAT HARD Enables Long Tool Life for Various
Hardened Materials.

Advanced Technology from Kyocera Uses a Special Two-layer Structure with both
Chipping Resistance and Abrasion Resistance

Section view _ Chipping Suppression Coating Properties

Solid tools % -

: High-toughness Crystalline Layer MEGACORT HIERD EX
Upper layer gn-toug y y 0 b
— H .
& TiCN MEGACOAT HARD
Sl @
8 TiAIN
S [
E TiN
T 2 o
«The red part shows it ha; the same
arystal orientation f 10
. . 400 600 800 1,000 1,200 1,400
Lower layer @ Unique structure for high shock resistance Oxidation Temperature (°C)
@ Toughness improvement by controlling internal
stress and crystal growth direction Wear Resistance Comparison )
(Internal evaluation) g
Suppresses the progression R Recession after 500 mm machining | “="
of high-temperature wear T 6 R Recession amount
=
Special Laminated Structural Layer &
@ High hardness g 4 | Recession quantity 34
@ Excellent oxidation resistance and unique 5 27
composition design with high lubricity £ > 17
o
z

Suppresses hard film peeling 0 . ' _
2KMB  Competitor A Competitor B Competitor C

Speqal Interface Treatment Cutting Conditions: n = 40,000 min"!, Vf =70 mm/min, ap  ae = 0.003 x 0.005 mm,

Wet (Oil-based) Shouldering SKD11 (60HRC) @ 0.1 (Long neck type)

Carbide substrate
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Micro solid tools

2KMB

Solid tools % r~

End mill

Micro solid
tools

Drill

2KMB (Standard type)

o

d_Shanlt(
Coating  No. of flutes Helixangle tolerance té?g]:ng
30 ~70
2| BT |mo00s HRC
(00.1:20°)

. MEGACOAT
HARD EX

@ : Standard item

L54

Recommended cutting conditions @ L59

® I
‘ )) ar
_| | _APMX
2KMB (Standard type)
= Dimension (mm)
Description E;U Radi?élgfrménose =|= =
S| RE D[ [S|LF| Y
= min. | max. =|<
2KMB  0010-0010-54 ® | 0.05 0.1(0.1
0015-0015-54 ® |0.075 0.150.15
0020-0020-54 ®| 0.1 0.2]0.2
0030-0030-54 ® |0.15 03103
0040-0060-54 ®| 02 0.410.6 5
0050-0080-54 ® | 025 0.5]0.8
-0.005 |+0.005 4 2
0060-0090-54 ® |03 0.610.9
0080-0120-54 ®| 04 0.8]1.2
0100-0150-54 ® |05 1115
0150-0230-54 ® | 075 1.5(23 L
0200-0300-54 e 1 213 ﬂ
0400-0600-54 ®| 2 416 70
2KMB  0250-0380-S6 ® 125 25|38 6
0300-0500-56 ® | 1.5 [-0.005[+0.005 3 | 5 ]2
0400-0600-56 ®| 2 41616 70 —
2KMB 0500-0800-56 ®| 25 518
-0.005 |+0.005 — 2
0600-1000-56 e 3 6 |10 80



Micro solid tools 2KMB

2KMBL (Long neck type)
Shank
Coating  No. of flutes Helixangle tolerance f&fe'}'aeﬁi'
30° ~ 3D
BERHYOMRE
(00.1:20°)
5
Z o
'9\@\ a )(
i =z
% 21 Ay \ ) 3l e
‘ (&) D) : ? >> 8 ’
o AAPMX Actual effective length
- v
o LF Slope angle of workpiece

2KMBL (Long neck type)
. inerson () irerge A ictie et or v
Description 3 Radi}‘g&gﬁﬂ;“"se > - E
2| RE[— DC|Z|DN|W|S|LF Bk |05 1° (15| 22 | 3
min. max.
2KMBL  0010-0020-54 o | +0.005 0.2 1468 022023023 ]0.24 | 0.25
0010-0030-54 | ® | 0.05 0.1 (0.070.09] 0.3 | 1449 1032033034 035038
0010-0050-54 ° 0.5 1413 053055 | 0.56 | 0.58 | 0.63
0015-0030-54 o | 103 1453 032033 [034]035]037
0015-0050-54 | @ 0075 015 0.1{0.14 0.5 | 1417 053054 [0.56 | 058 | 0.62
0015-0100-54 ° 1 1333 [1.05]1.08[1.12]1.16 | 1.24
0020-0030-54 o | 103 1458 032033 [034]035]037 L
0020-0050-54 o | 0.5 142 053054056 | 0.58 | 0.62
0020-0075-54 o | 10.75] 13.76 | 079 0.81 | 0.84 | 0.86 | 0.93
0020-0100-54 (o | |1 13.35 | 1.04]1.08 | 1.11[ 115 [ 1.24 %gﬂ—]
0020-0125-54 (@01 0.2 (0.15/0.19|1.25| 1296 | 13 |135[139 | 1.44 | 155
0020-0150-54 (o 15| 1259 [ 1.56 | 1.61[1.67 | 1.73 | 1.86 R%)
0020-0175-54 (o | [1.75] 1204|182 1.88 | 1.94 | 2.01 | 2.17 §
0020-0200-54 (o | |2 | 1191 |208]215[222 23 [ 248 o
0020-0250-54 ° 25 113 | 26 |268[278]2.88] 3.1 §
0030-0050-54 (o | 05| 1428 053054 055|057 | 06
0030-0060-54 (o | 06| 14.09 | 0.63 | 0.65 | 0.66 | 0.68 | 0.73
0030-0075-54 (o | 0.75| 13.82 078081083 | 0.86 | 0.91
0030-0100-54 o | |1 1339 [1.04]1.07[1.11] 114 [ 1.2
0030-0125-54 o | -0.005 125 4 [45] 2 | 1299 |13 [134138]143]1.54
0030-0150-54 o | 1.5 1261 [1.56]1.61[1.66 | 1.72 | 1.85
0030-0175-54 | ® 015 03]0.2{0.29]1.75] 1225 [1.82]1.88[1.94]201 216
0030-0200-54 o | |2 | 191 [208]214[222]229 | 247
0030-0225-54 o | 12.25] 1159 [233]241[249]258|278
0030-0250-54 o | 25| 1129 | 259|268 | 277 | 2.87 | 3.09
0030-0300-54 (o | 13| 1072 |3.11]321332 344 371
0030-0350-54 (o | 135 1021 363375 3.88 | 4.02 | 4.33
0030-0400-54 ° 4 9.75  |4.14]4.28 443|459 | 495
0040-0050-54 (o | 05| 14.35 052054 | 055 | 0.56 | 0.59
0040-0080-54 (o | 0.8 13.79 | 0.83 | 0.86 | 0.88 | 0.91 | 0.96
0040-0100-54 (o | |1 1344104107 10 [ 14121
0040-0150-54 (o | 15 1263|156 1.61 | 1.66 | 1.71 | 1.83
0040-0200-54 (o | |2 | 1191 207214 [221]2.29 | 246
0040-0250-54 (@02 0403039 25 | 11.27 | 259268 | 276 | 2.86 | 3.08
0040-0300-54 o | 13| 1069 [3.11]321[332]3.44] 37
0040-0350-54 o | 3.5 1017 [3.633.74[3.87 | 401 ]432
0040-0400-54 o | | 4 | 97 |414]428 443459494
0040-0450-54 o | 145 9.27 | 466|481 498516556
0040-0500-54 o 5 887 |5.18]5355.54|574]6.19

dard Recommended cutting conditions @ L60, L61
@ : Standard item

L55



Micro solid tools

2KMB

Solid tools % r~

End mill

Micro solid
tools

Drill

2KMBL (Long neck type)
. omersn (or) rtoete] At et et e
Description E Radi}‘&gfrgg!;""se < - E
E RE ' DC é DN | LU g LF 0k 05°f 1° | 1.5°) 2° | 3°
min. max.
2KMBL  0050-0100-54 L L 13.49 1.0411.07| 1.1 | 113 1.2
0050-0150-54 L H 12.65 156 1.6 | 1.65| 1.7 | 1.82
0050-0200-54 L L 11.91 207 (214 (221(228 244
0050-0250-54 L 2_5 11.25 2.5912.67 276|285 3.07
0050-0300-54 L i 10.66 3.1 (3.21(3.31(3.43]3.69
0050-0350-54 L 0.25 0.5 {0.35/0.49 i 10.13 362 (374 (387 4 [431
0050-0400-S4 L i 9.65 4141428 |442|458)493
0050-0450-54 L ﬁ 9.21 466 | 4.81(4.98|5.15|5.55
0050-0500-54 L i 8.81 5.17 1535553573 |6.17
0050-0550-54 L i 8.44 5.69 (5.88(6.08] 6.3 |6.79
0050-0600-S4 [} 6 8.1 6.21(6.42 | 6.64|6.88|7.42
0060-0100-54 L L 13.54 1.04 {1.06]1.09 112 1.19
0060-0150-54 L 1 12.67 155( 1.6 |1.65] 1.7 [ 1.81
0060-0200-S4 L L 11.91 207 (213 2.2 [ 227|243
0060-0250-S4 L ﬁ 11.23 259 (2.67(2.75]2.85]3.05
0060-0300-54 L i 10.63 3.1 3.2 3.31(3.42]3.67
0060-0350-54 L 3_5 10.08 3.62(3.74 1386 4 | 43
0060-0400-S4 L 0.3 0.6 {0.45/0.59 i 9.59 4141427 | 442|457 )492
0060-0450-S4 L i 9.15 466 |4.81|497|515|554
0060-0500-54 L i 8.74 517 [ 5.34 | 5.52 | 5.72 | 6.16
0060-0550-54 L i 8.37 5.69|5.886.08| 63 |6.78
0060-0600-S4 L L 8.03 6.21(6.41(6.63 (687 | 74
0060-0700-S4 L L 7.42 724 (748 (7.7418.028.65
0060-0800-54 [} 8 6.9 8.27 [ 8.55(8.85(9.17 | 9.89
0070-0200-54 [ J -0.005 |+0.005 2(14145]2 11.91 2071213219226 242
—10.35 0.7 {0.50.69
0070-0400-54 [} 4 9.54 4141427441456 491
0080-0200-54 L L 11.88 209 (215(221(228243
0080-0300-54 L i 10.53 3.12(3.22 (332343 3.67
0080-0400-54 L i 9.46 415429 [ 443 | 4.58 | 492
0080-0500-54 [} 5 8.58 5.19 (536 | 5.53|5.73 | 6.16
— 0.4 0.810.6 (0.78—
0080-0600-S4 L L 7.85 6.22 (643 |6.64 (688 74
0080-0700-54 L L 7.24 7.26 (749 (7.75]8.03|8.65
0080-0800-54 L L 6.71 8.29 | 8.56 | 8.86 [ 9.18 | 9.89
0080-1000-54 [ J 10 5.86 10.36( 10.7 {11.08{11.48{12.38
0090-0200-54 L L 11.88 209 (214 22 [ 227|242
0090-0400-S4 L 0.45 0.9 {0.65/0.88 i 94 4151428 1442|457 | 49
0090-0600-54 [ 6 1.71 6.22 | 6.42 | 6.64 | 6.87 | 7.39
0100-0200-54 L L 11.88 208 (214 2.2 [ 226 | 2.41
0100-0250-54 L H 11.12 2.6 | 267275284 (3.03
0100-0300-S4 L i 10.45 312 (3.21(3.31]3.41]3.65
0100-0400-54 L i 9.33 4154.28 | 442 | 4.56 | 4.89
0100-0500-54 L i 8.42 519 (5.35(5.52(571]6.14
0100-0600-S4 [} 6 7.68 6.22 | 6.42 | 6.63|6.86 | 7.38
— 0.5 1 10.75{0.98—
0100-0700-S4 L L 7.05 7.25(749(7.7418.01]8.62
0100-0800-54 L L 6.52 8.29 | 8.56 | 8.85[9.16 | 9.86
0100-0900-54 L i 6.06 9.32(9.63(9.96 [10.31{11.11
0100-1000-S4 L l 5.66 10.35( 10.7 {11.07{11.46{12.35
0100-1200-S4 L i 5.01 12.42(12.84{13.28(13.76(14.84
0100-1300-54 [ 13 473 13.45113.91(14.39{14.91|16.08

@ : Standard item

L56

Recommended cutting conditions @ L61, L62



Micro solid tools 2KMB

2KMBL (Long neck type)
. omersn (or) rtoete] At et et e
Description E Radi}‘&gfrgg!;""se < - E
E RE ' DC é DN | LU g LF 0k 05°f 1° | 1.5°) 2° | 3°
min. max.
2KMBL  0120-0240-54 L ﬂ 11.22 249 (256 (2.63271]288
0120-0400-S4 L i 9.19 4151427 | 44 | 455487
0120-0600-S4 [} 6 7.49 6.22 | 6.41(6.62|6.85]|735
0120-0800-54 T T ® 6.31 8.28 | 8.55|8.84 19.15|9.84
—1 0.6 12109 (1.18—
0120-1000-54 L ﬂ 5.46 10.35{10.69{11.05{11.45(12.33
0120-1200-54 L i | 481 12.42(12.83(13.27(13.75(14.81
0120-1400-S4 L 1 43 14.48(14.97(15.49{16.05| 17.3
0120-1600-54 [} 16 i 3.88 16.55|17.11| 17.7 [18.3519.79
0140-0800-54 L 07 14l 1 137L i 6.08 8.3 |8.56)8.85(9.15(9.84
0140-1200-S4 [} 12 i 459 12.43(12.84(13.28(13.75(14.81
0150-0300-54 L i 10.17 313 (321 33 | 34 |3.61
0150-0400-54 L i 8.92 416 | 4.28 | 4.41 | 4.55 | 4.85
0150-0600-S4 L i 5 7.15 6.23 | 6.42 | 6.63 | 6.85|7.34
0150-0800-54 L L 597 8.3 856 (884(9.15(9.83
0150-1000-S4 [} 10 512 10.36( 10.7 [11.06{11.45[12.31
—10.75 15111 (1.47——
0150-1200-54 L i | 448 12.43112.84|13.28(13.75| 14.8
0150-1400-54 L l 50 3.98 14.5 {14.98|15.49(16.04(17.29
0150-1600-S4 L i | 3.59 16.57(17.12{17.71{18.34(19.77
0150-1800-S4 L ﬂ 5 3.26 18.63(19.26{19.93(20.64(22.26
0150-2000-54 [} 20 L 299 20.7 | 214 (22.14(22.94| -
0160-0800-54 [ 8 5.84 8.3 |8.56)8.84(9.14(9.82
—1 0.8 {-0.005+0.005| 1.6 | 1.2 {1.57—— 4 | 45| 2
0160-1200-S4 [} 12 | 437 12.43(12.84(13.27(13.74{14.79
0200-0300-54 L i 9.81 3.12(3.19(3.27 [ 3.36 | 3.55
0200-0400-54 L i 839 41514.26|438|451]479
0200-0600-54 L L 6.5 6.22| 6.4 | 6.6 |6.81]7.28 L
0200-0800-54 L L 45 53 829 (8.54(8.82(9.11(9.77
0200-1000-S4 L ﬂ 448 10.36{10.68{11.03{11.41{12.25
0200-1200-54 L i 3.87 12.42(12.82(13.25(13.71{14.74
0200-1300-54 L 1 2 (15 1.971 L 3.63 13.46|13.89(14.36(14.86|15.98
0200-1400-54 L l 34 14.49(14.96(15.47(16.01{17.23 %)
0200-1600-S4 L l i 3.05 16.56( 17.1 [17.68(18.31{19.71 8
0200-1800-54 L ﬂ 5 2.76 18.63(19.24] 19.9 [20.61| - 5
0200-2000-54 L A L 2.52 20.6921.38(22.11]22.91| - §
0200-2200-54 L £ ﬂ 232 22.76|23.52124.33125.21| -
0200-2500-S4 [} 25 ﬂ 2.07 25.86|26.73127.66128.66| -
0250-0600-S4 L L 5.61 6.25|6.43|6.61|6.81|7.27
0250-0800-54 L L 45 445 8.32(8.57883(9.11]9.75
0250-1000-54 L ﬂ | 3.69 10.39{ 10.7 [11.05({11.41{12.24
0250-1500-S4 L 1.25 25(23 2.45£ ﬂ 2.59 15.55{16.05(16.59(17.16| -
0250-2000-S4 L A i 1.99 20.72| 214 122.13| - -
0250-2500-54 L 2_5 6_5 1.62 25.89|26.75(27.67| - -
0250-3000-54 [ J 30 70 1.36 31.06| 32.1| - - -

Recommended cutting conditions @ L63, L64

@ : Standard item
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Micro solid tools

2KMB

Solid tools % r~

End mill

Micro solid
tools

Drill

2KMBL (Long neck type)
. e o) B e e s
Description % Radi}‘&gfrgg!;""se < - E
E| R — DC| = |oN|Ww || o |ose| 1 15| 22 | 3
min. max.
2KMBL  0300-0600-S6 o] 6| 83 | 634651669 688732
0300-0800-56 o] B 697 | 841865891918 981
0300-1000-56 o] o] | 6 [10.47]10.79]11.12]11.48]12.29
0300-1200-56 o] .. s lys|pe 2] 527 |12.54[12.93]13.34]13.78]14.78
0300-1400-56 o] 14 469 |14.61[15.07[15.56]16.08]17.27
0300-1600-56 o] 6] || 43 |16.68[17.21]17.77]18:38]19.75
0300-2000-56 o] 20| |65 354 |2081(21.48]22.21]22.98]24.73
0300-2500-56 ° ] 204 |25.98|26.83(27.75]28.73] -
0350-1500-56 o] HERE) 396 |15.63[16.12[16.64] 17.2 [18.45
0350-2000-56 ° 0| |6 31 | 208 (2147(2218[22.94]24.66
— 175 35(28(34—
0350-2500-56 o] 5] |70 255 |25.97|26.81]27.72]28.69] -
0350-3000-56 ° 0| [75] 217 |31.14[32.16(33.26[34.44] -
0400-0800-56 o] B 576 | 839 861885911969
0400-1000-56 o] 10 48 |1046[1075|11.07[11.41[127
0400-1200-56 o] 12 411 |1252[12.89[13.28]13.71]14.66
0400-1400-56 o] 14 6 36 |1459]15.03] 155 [16.01]17.14
0400-1500-56 o] 2 43 [39]15] 339 [15.63] 161 [16.61]17.16]18.39
0400-2000-56 ° 20 260 |2079|21.45022.15]22.91] -
— {0005 [+0.005 6 — 2
0400-2500-56 o] 5] " |70 213 |25.96] 268 [27.69]28.66] -
0400-3000-56 o] 30| |75 18 [3ifas(ss] - | -
0400-3500-56 ° 5| [80] 156 | 363(37.49[3878] - | -
0500-1000-56 o] 10 204 [10.63[10.92[11.22]1155] -
0500-1500-56 ° 15 195 | 158(16271676] - | -
0500-2000-56 o | |7 146 |097061 - | - | -
— 25 5 (35]48-—
0500-2500-56 o] 5] || 116 |2614{2696] - | - | -
0500-3000-56 o] 30| [0 097 |31 - [ -] - -
0500-4000-56 ° 0| [9] 073 |wes| - | - -] -
0600-1000-56 o] 10
0600-1500-56 o] s
0600-2000-56 o] 20
0600-2500-56 o] 5] ||
0600-3000-56 o] 3 6|6(57[30] |[8] . A
0600-3500-56 o] 35] |85 ]
0600-4000-56 o] 0] [90]
0600-5000-56 o] 50
0600-6000-56 ° o |'®

@ : Standard item

L58
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Micro solid tools

2KMB

Recommended cutting condition

2KMB Standard type
Prehardened steel Prehardened steel/Hardened steel Hardened steel Hardened steel Hardened steel
NAK(35-45HRC) STAVAX - SKD61(45-55HRC) SKD11(55-62HRC) Powder h;g;_—;ga&;’c;ted -SKH POWdeE‘gz_g;’E)—;gece)d steel

Ball Radius Lﬁ',:’gtfh No.of | Feed | pepth of ut (vjfgfhg No.of |- Feed | pepih of ut m‘g}g s ev'i‘;;}fiz L Feed  fDepthotcun Cv‘&'.ﬁ'?r? No.of | Feed | pepth ofCut Cv“vfg{‘hg No-of | Feed | pepth ofCut ﬂ;‘,‘lgﬂf
. | o (min) o | | i) i | om) | min) om0 om) | i) i | om | min) | ()
0.05 | 0.1 {50,000 200 | 0.008 | 0.008 |40,000| 170 | 0.006 | 0.006 | 40,000 | 110 | 0.003 | 0.006 | 40,000 70 | 0.002 | 0.006 | 40,000 | 60 | 0.002 | 0.003
0.075 | 0.15 |50,000 | 240 | 0.008 | 0.008 | 40,000 | 200 | 0.006 | 0.006 | 40,000 170 | 0.003 | 0.006 | 40,000 110 | 0.002 | 0.006 | 40,000 | 90 | 0.002 | 0.003
0.1 0.2 |50,000| 480 | 0.015 | 0.031 |40,000| 400 | 0.011 | 0.022 | 40,000 | 350 | 0.011 | 0.011 | 40,000 | 260 | 0.003 | 0.006 |40,000 | 170 | 0.003 | 0.003
0.15 | 03 {50,000 | 550 | 0.015 | 0.046 | 40,000 | 460 | 0.011 | 0.033 | 40,000 | 400 | 0.017 | 0.022 | 40,000 | 330 | 0.006 | 0.011 | 40,000 | 250 | 0.003 | 0.006
0.2 0.6 |50,000| 1,320 | 0.031 | 0.092 |40,000 | 1,100 | 0.022 | 0.066 | 40,000 | 900 | 0.022 | 0.055 | 40,000 | 530 | 0.017 | 0.022 | 36,000 | 480 | 0.01 | 0.022
0.25 | 0.8 {50,000 1,580 | 0.046 | 0.108 | 40,000 | 1,320 | 0.033 | 0.077 | 40,000 | 1,100 | 0.028 | 0.055 | 40,000 | 660 | 0.017 | 0.033 | 32,000 | 500 | 0.011 | 0.022
0.3 0.9 |50,000 | 2,110 | 0.077 | 0.154 | 40,000 | 1,760 | 0.055 | 0.11 | 40,000 | 1,320 | 0.033 | 0.066 |30,000 | 790 | 0.022 | 0.055 |27,000 | 590 | 0.022 | 0.055
0.4 1.2 | 50,000 | 2,900 | 0.154 | 0.231 | 40,000 | 2,420 | 0.11 | 0.165 | 40,000 | 1,980 | 0.077 | 0.11 |30,000 | 1,320 | 0.055 | 0.11 | 25500 | 990 | 0.033 | 0.1
0.5 1.5 | 45,000 | 3,300 | 0.154 | 0.462 |40,000 | 2,750 | 0.11 | 0.33 |30,000| 2,200 | 0.11 0.22 | 25,000 | 1,540 | 0.088 | 0.11 | 21,500 | 1,160 | 0.055 | 0.11
075 | 23 35000 3,960 | 0.231 | 0.462 | 30,000 | 3,300 | 0.165 | 0.33 |30,000 | 2,750 | 0.17 | 0.33 |25000| 2,200 | 0.11 | 0.22 | 20,000 | 1,650 | 0.066 | 0.22
1 3 25000 3,960 | 0308 | 0.77 |25000 3,300 | 0.22 | 0.5 |25000 2,750 | 0.22 | 0.55 | 20,000 | 2,200 | 0.165 | 0.33 | 16,000 | 1,650 | 0.11 | 0.33
125 | 3.8 |25000| 3,960 | 0.462 | 0.924 | 25,000 | 3,300 | 033 | 0.66 |20,000| 2,750 | 0.22 | 0.55 |18,000| 2,200 | 0.165 | 0.44 |15500| 1,650 | 0.11 | 0.44
15 5 122,000 3,960 | 0308 | 0.968 | 20,000 | 3,300 | 0.22 | 0.88 | 18,000 2,750 | 0.22 | 0.66 | 14,000 | 2,200 | 0.22 | 0.55 | 13,000 | 1,650 | 0.132 | 0.55
2 6 122,000 3,960 | 0.462 | 1.815 | 20,000 | 3,300 | 0.33 | 1.65 |16,000| 2,750 | 0.22 | 0.88 |12,000| 2,200 | 0.22 | 0.66 | 10,500 | 1,650 | 0.165 | 0.66
25 8 120,000 | 3,960 | 0.462 | 1.815 | 18,000 | 3,300 | 033 | 1.65 |12,000| 2,750 | 0.22 | 132 | 9,500 | 2,200 | 0.22 | 0.77 | 8500 | 1,650 | 0.176 | 0.77

3 10 | 18,000 | 3,960 | 0.462 | 2.42 | 16,000 | 3,300 | 0.33 22 | 8000 | 2,750 | 033 | 132 | 7,000 | 2,200 | 0.22 1.1 ] 6,000 | 1,650 | 0.176 | 1.1

If chatter occurs, adjust cutting conditions as necessary.
Pay particular attention to cutting condition settings and tool passes in areas where cutting load is high, such as corners.
Adjust the number of revolutions and feed rate at the same rate.
Oil mist coolant is recommended.
If gTmm or L/D (aspect ratio) exceeds 8, adjust cutting conditions as needed.
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Micro solid tools

2KMB

Solid tools %

End mill

Micro solid
tools

Drill

Recommended cutting condition
2KMB Long neck type

Prehardened steel Prfrdened el Hardencd sec o I 10 R 1 RS o P
NAK(35-45HRC) STAVAX. SKD61(45-55HRQ) SKD11(55-62HRC) (62-66HRC) (66-70HRC)

Ball Radius ELfgen(g‘{‘r"e No.of | Feed |pepthofiur (‘;’vtlgplf No.of | Feed |pepihofiur (\;’;IS;? No.of | Feed |pepihoficut c\;]/':gtnhg No.of | Feed | pepthofcut (‘;’/ffj""t? No.of | Feed  |pepihofcut %3{}?
R I A T o . A /R L A R
0.2 |50,000| 170 | 0.005 | 0.008 | 40,000 | 140 | 0.003 | 0.006 | 40,000 | 110 | 0.002 | 0.006 | 40,000 | 80 | 0.002 | 0.003 | 40,000 | 60 | 0.002 | 0.003

0.05 0.3 [50,000| 130 | 0.005 | 0.008 |40,000| 110 | 0.003 | 0.006 | 40,000 | 80 0.002 | 0.006 |40,000| 60 0.002 | 0.003 | 40,000 | 50 0.002 | 0.003
0.5 [50,000| 100 | 0.003 | 0.005 | 40,000 80 0.002 | 0.003 |40,000| 60 0.001 | 0.003 | 40,000 | 30 0.001 | 0.002 | 40,000 | 20 0.001 | 0.002

0.3 [50,000| 240 | 0.005 | 0.008 | 40,000 | 200 | 0.003 | 0.006 | 40,000 | 170 | 0.002 | 0.006 |40,000| 110 | 0.002 | 0.003 | 40,000 | 80 0.002 | 0.003

0.075 | 0.5 |50,000 200 | 0.005 | 0.008 |40,000| 170 | 0.003 | 0.006 | 40,000 | 130 | 0.002 | 0.006 |40,000 | 80 0.002 | 0.003 | 40,000 | 60 0.002 | 0.003
1 46,000 | 100 | 0.003 | 0.005 | 40,000 | 80 0.002 | 0.003 | 40,000 | 60 0.001 | 0.003 |40,000| 30 0.001 | 0.002 | 40,000 | 20 0.001 | 0.002

0.3 [50,000| 470 | 0.015 | 0.015 | 40,000 | 390 | 0.011 | 0.011 | 40,000 | 330 | 0.007 | 0.006 |40,000| 220 | 0.003 | 0.003 | 40,000 | 170 | 0.003 | 0.003

0.5 [50,000| 420 | 0.012 | 0.015 | 40,000 | 350 | 0.009 | 0.011 | 40,000 | 310 | 0.006 | 0.006 |40,000| 200 | 0.003 | 0.003 | 40,000 | 150 | 0.003 | 0.003

0.75 |50,000 | 370 | 0.008 | 0.015 | 40,000 | 310 | 0.006 | 0.011 | 40,000 | 220 | 0.003 | 0.006 |40,000| 170 | 0.002 | 0.003 | 40,000 | 130 | 0.002 | 0.003

1 50,000 | 340 | 0.005 | 0.008 | 40,000 | 280 | 0.003 | 0.006 |40,000| 180 | 0.002 | 0.003 | 40,000 | 130 | 0.001 | 0.002 | 40,000 | 100 | 0.001 | 0.002

0.1 1.25 | 46,000 | 240 | 0.005 | 0.008 | 40,000 | 200 | 0.003 | 0.006 | 40,000 150 | 0.002 | 0.003 | 40,000 | 110 | 0.001 | 0.002 | 40,000 | 80 0.001 | 0.002
15 | 46,000 200 | 0.005 | 0.008 | 40,000 170 | 0.003 | 0.006 |40,000| 130 | 0.002 | 0.003 | 40,000 | 90 0.001 | 0.002 |40,000| 70 0.001 | 0.002

1.75 46,000 | 160 | 0.003 | 0.004 | 40,000 | 130 | 0.002 | 0.003 | 40,000 | 110 | 0.001 | 0.002 | 40,000 | 70 | 0.001 | 0.002 | 40,000 50 | 0.001 | 0.001

2 46,000 | 130 | 0.003 | 0.004 | 40,000 | 110 | 0.002 | 0.003 |40,000| 90 0.001 | 0.002 | 40,000 | 60 0.001 | 0.001 | 40,000 | 40 0.001 | 0.001

2.5 (41,000 100 | 0.001 | 0.003 | 40,000 80 0.001 | 0.002 |40,000| 70 0.001 | 0.001 |40,000| 50 0.001 | 0.001 |40,000| 30 0.001 | 0.001
0.5 [50,000| 470 | 0.015 | 0.023 | 40,000 | 390 | 0.011 | 0.017 | 40,000 | 330 | 0.008 | 0.011 |40,000| 310 | 0.003 | 0.006 | 40,000 | 230 | 0.003 | 0.006
0.6 |50,000| 470 | 0.017 | 0.015 | 40,000 | 390 | 0.008 | 0.011 | 40,000 | 330 | 0.006 | 0.008 | 40,000 | 280 | 0.003 | 0.006 | 40,000 | 210 | 0.003 | 0.006
0.75 | 50,000 | 430 | 0.011 | 0.015 | 40,000 | 360 | 0.008 | 0.011 | 40,000 | 310 | 0.006 | 0.008 | 40,000 | 250 | 0.003 | 0.006 |40,000| 190 | 0.003 | 0.006
1 50,000 | 420 | 0.011 | 0.015 | 40,000 | 350 | 0.008 | 0.011 | 40,000 | 280 | 0.006 | 0.008 | 40,000 | 220 | 0.003 | 0.006 |40,000| 170 | 0.003 | 0.006

1.25 |50,000| 410 | 0.008 | 0.011 | 40,000 | 340 | 0.006 | 0.008 | 40,000 | 220 | 0.003 | 0.006 | 40,000 | 180 | 0.002 | 0.003 | 40,000 | 140 | 0.002 | 0.003

1.5 |50,000( 370 | 0.008 | 0.011 | 40,000 | 310 | 0.006 | 0.008 | 40,000 | 200 | 0.003 | 0.006 | 40,000 | 130 | 0.002 | 0.003 | 40,000 | 100 | 0.002 | 0.003

0.15 | 175 |46,000| 260 | 0.005 | 0.008 | 40,000 220 | 0.003 | 0.006 | 40,000 170 | 0.002 | 0.003 | 40,000 | 110 | 0.002 | 0.002 | 40,000 | 80 0.002 | 0.002
2 46,000 | 230 | 0.005 | 0.008 | 40,000 | 190 | 0.003 | 0.006 |40,000| 130 | 0.002 | 0.003 | 40,000 | 100 | 0.002 | 0.002 |40,000| 80 0.002 | 0.002

2.25 46,000 230 | 0.003 | 0.004 |40,000| 190 | 0.002 | 0.003 | 40,000 | 110 | 0.001 | 0.002 |40,000| 90 0.001 | 0.001 |40,000| 70 0.001 | 0.001

2.5 146,000 170 | 0.003 | 0.004 | 40,000 | 140 | 0.002 | 0.003 | 40,000 | 90 0.001 | 0.002 | 40,000 | 80 0.001 | 0.001 | 40,000 | 60 0.001 | 0.001

3 46,000 | 140 | 0.001 | 0.004 | 40,000 | 120 | 0.001 | 0.003 |40,000| 80 0.001 | 0.002 |40,000| 70 0.001 | 0.001 | 40,000 | 50 0.001 | 0.001

3.5 [44,000| 110 | 0.001 | 0.003 | 40,000 90 0.001 | 0.002 |40,000| 70 0.001 | 0.001 | 40,000 | 60 0.001 | 0.001 | 40,000 | 50 0.001 | 0.001

4 37,000 | 100 | 0.001 | 0.003 |40,000| 80 0.001 | 0.002 |40,000| 60 0.001 | 0.001 |40,000| 50 0.001 | 0.001 | 40,000 | 40 0.001 | 0.001

0.5 [50,000| 1,060 | 0.046 | 0.077 | 40,000 | 830 | 0.033 | 0.055 | 40,000 | 790 | 0.033 | 0.033 |40,000 | 640 0.01 | 0.022 | 36,000 | 480 0.01 | 0.022

0.8 | 50,000 | 1,060 | 0.031 | 0.077 | 40,000 | 880 | 0.022 | 0.055 | 40,000 | 790 | 0.022 | 0.033 | 40,000 | 640 | 0.009 | 0.022 | 36,000 | 480 | 0.009 | 0.022

" 1 50,000 | 1,060 | 0.031 | 0.077 | 40,000 | 880 | 0.022 | 0.055 |40,000| 790 | 0.022 | 0.033 | 40,000 | 640 | 0.009 | 0.022 | 36,000 | 480 | 0.009 | 0.022
1.5 |50,000( 820 | 0.015 | 0.046 | 40,000 | 680 | 0.011 | 0.033 |40,000 | 550 | 0.011 | 0.022 | 40,000 | 440 | 0.006 | 0.011 | 35,000 | 330 | 0.006 | 0.011
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Micro solid tools 2KMB

2KMB Long neck type

Prehardened steel Prehardened steel/Hardened steel Hardened steel Hardened steel Hardened steel
Powder high-speed steel . SKH|  Powder high-speed steel
NAK(35-45HRC) STAVAX - SKD61(45-55HRO) SKD11(55-62HRC) (62-66HRC) (66-70HRC)
Ball Radius E&%‘é{f N?‘o.f Feed  |Depth of Cut (\/L\IIESF}? N?‘qf Feed | Depth of Cut C\/L\Ilfgtnhg Revl\:)(l];r‘l]itlns Feed | Depth of Cut c‘xltly‘"r? N‘.]'o,f Feed  |Depth of Cut C‘;Jvtig?hg N(‘).o_f Feed  |Depth of Cut (‘:I/tlgphg
RE w n Vf ap ae n Vf ap ae n Vvf ap ae n Vf ap ae n Vf ap ae
(mm) (mm) (min”) | (mm/min) (mm) (mm) (min”) | (mm/min) (mm) (mm) (min') | (mm/min) (mm) (mm) (min) | (mm/min) (mm) (mm) (min) | (mm/min) (mm) (mm)

2 |50,000| 660 | 0.015 | 0.031 {40,000 | 550 | 0.011 | 0.022 | 40,000 | 420 | 0.011 | 0.011 | 40,000 | 330 | 0.006 | 0.008 | 36,000 | 250 | 0.006 | 0.008

2.5 [44,000 | 550 | 0.011 | 0.015 | 40,000 460 | 0.008 | 0.011 |40,000 | 330 | 0.006 | 0.008 | 40,000 | 290 | 0.003 | 0.006 | 36,000 | 220 | 0.003 | 0.006

3 |37,000 400 | 0.011 | 0.015 | 40,000 330 | 0.008 | 0.017 | 40,000 | 260 | 0.006 | 0.008 | 40,000 | 220 | 0.003 | 0.006 |36,000 170 | 0.002 | 0.003

0.2 3.5 |37,000 300 | 0.008 | 0.011 | 40,000 250 | 0.006 | 0.008 |40,000 | 180 | 0.003 | 0.006 | 40,000 | 130 | 0.002 | 0.003 | 36,000 | 100 | 0.001 | 0.002

4 137,000 220 | 0.008 | 0.008 |30,000 180 | 0.006 | 0.006 |30,000| 130 | 0.003 | 0.003 |30,000 100 | 0.002 | 0.003 | 27,000 80 | 0.001 | 0.001

45 133,000 130 | 0.004 | 0.008 |30,000 110 | 0.003 | 0.006 |30,000 90 | 0.002 | 0.003 | 30,000 70 | 0.001 | 0.002 | 27,000 | 50 | 0.001 | 0.001

5 |33,000| 100 | 0.003 | 0.004 {30,000 80 | 0.002 | 0.003 |30,000 60 | 0.001 | 0.002 | 30,000 40 | 0.001 | 0.002 | 27,000 30 | 0.001 | 0.001

1 50,000 | 1,320 | 0.046 | 0.077 | 40,000 | 1,100 | 0.033 | 0.055 | 40,000 | 950 | 0.022 | 0.033 | 40,000 | 720 | 0.011 | 0.022 | 32,000 | 500 | 0.017 | 0.022

1.5 |50,000 | 1,130 | 0.031 | 0.077 | 40,000 | 940 | 0.022 | 0.055 | 40,000 | 790 | 0.011 | 0.033 | 40,000 | 570 | 0.008 | 0.022 | 32,000 | 400 | 0.008 | 0.022

2 |50,000| 950 | 0.031 | 0.046 |40,000| 790 | 0.022 | 0.033 | 40,000 | 720 | 0.011 | 0.022 | 40,000 | 440 | 0.008 | 0.017 | 32,000 | 310 | 0.008 | 0.011

2.5 [45500 | 790 | 0.015 | 0.031 | 40,000 660 | 0.011 | 0.022 |40,000 | 580 | 0.008 | 0.011 | 40,000 | 400 | 0.006 | 0.008 | 32,000 | 280 | 0.006 | 0.008

3 | 45500 660 | 0.015 | 0.031 |40,000| 550 | 0.011 | 0.022 | 40,000 | 460 | 0.008 | 0.011 | 40,000 | 350 | 0.006 | 0.008 | 32,000 | 250 | 0.006 | 0.008

025 | 3.5 (45000 550 | 0.011 | 0.015 | 40,000 460 | 0.008 | 0.011 | 40,000 | 400 | 0.006 | 0.008 | 40,000 | 310 | 0.003 | 0.006 | 32,000 220 | 0.003 | 0.006

4 139,000 470 | 0.011 | 0.015 | 40,000 390 | 0.008 | 0.011 |40,000| 330 | 0.006 | 0.008 |40,000| 290 | 0.003 | 0.006 |32,000| 200 | 0.003 | 0.006

45 135000 400 | 0.008 | 0.008 | 40,000 330 | 0.006 | 0.006 | 40,000 290 | 0.003 | 0.003 | 40,000 | 240 | 0.002 | 0.003 | 32,000 170 | 0.001 | 0.002

5 |35000| 310 | 0.008 | 0.008 |33,000| 260 | 0.006 | 0.006 | 33,000 220 | 0.003 | 0.003 | 33,000 200 | 0.002 | 0.003 | 26,500 | 140 | 0.001 | 0.001

55 (31,500 | 260 | 0.004 | 0.008 |30,000 220 | 0.003 | 0.006 |30,000 | 180 | 0.002 | 0.003 | 30,000 | 130 | 0.001 | 0.002 | 24,000 | 90 | 0.001 | 0.001

6 |31,500| 160 | 0.003 | 0.004 |30,000| 130 | 0.002 | 0.003 |30,000 90 | 0.001 | 0.002 | 30,000 80 | 0.001 | 0.002 | 24,000 60 | 0.001 | 0.001

Solid tools %

1 50,000 | 1,850 | 0.077 | 0.154 | 40,000 | 1,540 | 0.055 | 0.11 |40,000 | 1,100 | 0.033 | 0.066 | 30,000 | 790 | 0.022 | 0.055 |27,000 | 590 | 0.022 | 0.055

1.5 | 50,000 | 1,850 | 0.077 | 0.154 | 40,000 | 1,540 | 0.055 | 0.11 | 40,000 | 1,100 | 0.033 | 0.066 | 30,000 | 790 | 0.022 | 0.055 | 27,000 | 590 | 0.022 | 0.055

2 |50,000| 1,850 | 0.077 | 0.154 |40,000| 1,540 | 0.055 | 0.11 | 40,000 | 1,100 | 0.033 | 0.066 | 30,000 | 790 | 0.022 | 0.055 | 27,000 | 590 | 0.022 | 0.055

2.5 150,000 1,580 | 0.046 | 0.077 | 40,000 | 1,320 | 0.033 | 0.055 | 40,000 | 920 | 0.022 | 0.044 | 30,000 | 700 | 0.022 | 0.033 | 27,000 | 530 | 0.022 | 0.033

3| 50,000 | 1,580 | 0.046 | 0.077 | 40,000 | 1,320 | 0.033 | 0.055 | 40,000 | 920 | 0.022 | 0.044 | 30,000 | 700 | 0.022 | 0.033 | 27,000 | 530 | 0.022 | 0.033

3.5 49,000 | 1,320 | 0.031 | 0.046 |40,000 | 1,100 | 0.022 | 0.033 | 40,000 | 680 | 0.011 | 0.033 |30,000| 530 | 0.011 | 0.022 | 27,000 | 340 | 0.011 | 0.022

03 4 49,000 | 1,320 | 0.031 | 0.046 | 40,000 | 1,100 | 0.022 | 0.033 | 40,000 | 680 | 0.011 | 0.033 | 30,000 | 530 | 0.011 | 0.022 | 27,000 | 340 | 0.011 | 0.022

45 (46,000 | 1,190 | 0.031 | 0.046 |35000 | 990 | 0.022 | 0.033 |35000 | 640 | 0.011 | 0.022 |30,000| 470 | 0.009 | 0.017 | 27,000 | 260 | 0.009 | 0.017

5 |40000| 950 | 0.015 | 0.031 {30,000 790 | 0.011 | 0.022 | 30,000 | 550 | 0.008 | 0.017 | 30,000 | 440 | 0.008 | 0.011 | 27,000 | 240 | 0.008 | 0.011

5.5 140,000 920 | 0.015 | 0.024 30,000 770 | 0.011 | 0.017 |30,000 | 500 | 0.008 | 0.011 | 30,000 | 400 | 0.006 | 0.009 | 27,000 | 220 | 0.005 | 0.008

6 |40000| 660 | 0.011 | 0.015 {30,000 | 550 | 0.008 | 0.011 | 30,000 | 420 | 0.006 | 0.008 | 30,000 | 350 | 0.004 | 0.007 | 27,000 | 190 | 0.003 | 0.006

7 |33,000| 530 | 0.008 | 0.011 |25000| 440 | 0.006 | 0.008 | 25000 330 | 0.003 | 0.006 | 20,000 | 290 | 0.003 | 0.003 | 18,000 | 160 | 0.002 | 0.002

8 127,500 420 | 0.004 | 0.008 |25000| 350 | 0.003 | 0.006 | 25000 290 | 0.003 | 0.003 | 20,000 | 240 | 0.002 | 0.003 | 18,000 | 130 | 0.001 | 0.002
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Micro solid tools

2KMB

Solid tools %

End mill

Micro solid
tools

Drill

Recommended cutting condition
2KMB Long neck type

Prehardened steel Prehardened steel/Hardened steel Hardened steel He'ardened steel Hardgned steel

NAK(35-45HRC) STAVAX.-SKD61(45-55HR) SKD11(55-62HRC) Powder “222_';231‘2?“"5"” P°W“e{6"6'?72',j‘;‘2§“ steel

Ball Radius Eszen(g‘{‘r’f No.of | Feed |pepthofiur (‘;’vtlgplf No.of | Feed |pepihofiur (\;’;IS;? No.of | Feed |pepihoficut c\;]/':gtnhg No.of | Feed | pepthofcut (‘;’/ffj""t? No.of | Feed  |pepihofcut (Vmg?
R I A T o . A /R L A R
2| 50,000 2,110 | 0108 | 0.154 | 40,00 | 1,760 | 0.077 | 0.11 | 40,000 | 1,430 | 0.055 | 0.088 | 30,000 | 1,100 | 0.033 | 0.077 | 27,000 | 770 | 0.022 | 0.055

" 4 (49000 1,720 | 0.062 | 0.092 | 40,000 | 1,430 | 0.044 | 0.066 | 40,000 | 900 | 0.033 | 0.044 30,000 | 660 | 0.017 | 0.022 |27,000| 360 | 0.011 | 0.022
2| 50000 | 2,640 | 0154 | 0.231 |40,000 | 2,200 | 0.1 | 0.165 | 40,000 | 1,760 | 0.077 | 0.1 | 30,000 | 1320 | 0.055 | 011 |25500| 990 | 0.033 | 0.11

3| 50,000 | 2640 | 0154 | 0.231 |40,00 | 2,200 | 0.1 | 0.165 | 40,000 | 1,760 | 0.077 | 0.11 | 30,000 | 1320 | 0.055 | 0.055 | 25500 | 990 | 0.033 | 0.055

4 50000 2,110 | 0.077 | 0.154 | 40,000 | 1,760 | 0.055 | 0.11 | 40,000 | 1320 | 0.055 | 0.055 30,000 | 950 | 0.033 | 0.055 |25500| 710 | 0.022 | 0.055

5 |50,000| 2,110 | 0.077 | 0.077 |40,000 | 1,760 | 0.055 | 0.055 | 40,000 | 1,100 | 0.033 | 0.055 | 30,000 | 680 | 0.022 | 0.033 |25500| 510 | 0.017 | 0.033

" 6 (43,000 1,580 | 0.046 | 0.077 |30,000 | 1,320 | 0.033 | 0.055 |30,000 | 840 | 0.022 | 0.033 {25000 | 620 | 0011 | 0.022 |21,500| 370 | 0.011 | 0.022
7 | 40,000 | 1320 | 0031 | 0.046 |30,000 | 1,00 | 0.022 | 0.033 [30,000| 750 | 0.011 | 0.022 | 25,000 | 570 | 0.008 | 0.011 | 21,500 | 340 | 0.006 | 0.01

8 /35500 1,080 | 0.015 [ 0.031 [30,000| 900 | 0.017 | 0.022 |30,000 | 660 | 0.008 | 0.011 | 25000 | 530 | 0.006 | 0.011 |21,500| 320 | 0.005 | 0.008

9 |27,500| 600 | 0.008 | 0.008 | 25000 500 | 0.006 | 0.006 | 25000 | 420 | 0.003 | 0.003 | 20,000 | 350 | 0.002 | 0.003 | 17,000 | 210 | 0.002 | 0.002

2| 50,000 | 2900 | 0.154 | 0.308 | 40,000 | 2420 | 0.11 | 0.22 |30,000 | 1,980 | 0.088 | 0.165 | 30,000 | 1430 | 0.066 | 0.1 {27,000 | 1,000 | 0033 | 0.11

045 | 4 |48500| 2380 | 0.077 | 0.185 | 40,000 | 1,980 | 0.055 | 0.132 | 30,000 | 1540 | 0.044 | 0.088 25000 | 990 | 0.033 | 0.055 | 22,500 740 | 0.022 | 0.055
6 | 41,000| 1,580 | 0.054 | 0.077 |30,000 | 1,320 | 0.039 | 0.055 | 25,000 | 880 | 0.028 | 0.039 |20,000| 660 | 0.017 | 0.028 | 18,000 | 430 | 0.011 | 0.022

2| 46,000 | 3300 | 0154 | 0.462 | 40,000 2750 | 0.11 | 033 [30,000| 2,200 | 0.11 | 0.22 | 25000 | 1540 | 0.088 | 0.1 {21,500 | 1,160 | 0.055 | 0.11

25 |46,000| 3,300 | 0.154 | 0.462 {40,000 | 2,750 | 011 | 033 |30,000 | 2200 | 0.11 | 022 |25000| 1,540 | 0.088 | 0.11 |21,500 | 1,160 | 0.055 | 0.11

3| 46,000 | 3300 | 0154 | 0.462 |40,000 | 2750 | 0.11 | 033 [30,000| 2,200 | 011 | 0.22 | 25000 | 1540 | 0.088 | 0.1 | 21,500 | 1,160 | 0.055 | 0.11

4 (46000 3,300 | 0.154 | 0308 |40,000 | 2,750 | 0.11 | 0.22 | 30,000 | 1980 | 0.055 | 0.165 | 25000 | 1320 | 0055 | 0.11 |21,500| 990 | 0.033 | 0.11

5| 40,000 | 2,640 | 0077 | 0.231 |30,00 | 2,200 | 0.055 | 0.165 | 25,000 | 1,760 | 0.044 | 0.11 | 20,000 | 1,010 | 0.033 | 0.055 | 17,000 | 760 | 0.022 | 0.055

6 |39,000| 2,380 | 0.077 | 0.154 |30,000 | 1980 | 0.055 | 0.1 | 25000 | 1,320 | 0.044 | 0.055 | 20,000 | 810 | 0.022 | 0.055 | 17,000| 610 | 0.017 | 0.055

v 7 |33,500| 1,580 | 0.062 | 0.092 |30,00| 1,320 | 0.044 | 0.066 | 25,000 | 1,050 | 0.033 | 0.044 | 20,000 | 750 | 0.022 | 0.033 | 17,000 | 560 | 0.011 | 0.033
8 33,500 1,320 | 0.062 | 0.092 |30,000 | 1,100 | 0.044 | 0.066 | 25000 | 950 | 0.033 | 0.044 | 20,000 | 620 | 0.022 | 0.033 | 17,000 430 | 0.01 | 0.02

9 |33500| 1,080 | 0.046 | 0.077 | 25,000 | 900 | 0.033 | 0.055 | 20,000 | 830 | 0.022 | 0.033 | 18,000 | 550 | 0.011 | 0.022 | 15500| 390 | 0.008 | 0.01

10 |33,500| 1,000 | 0.046 | 0.077 25,000 | 830 | 0.033 | 0.055 | 20,000 | 680 | 0.022 | 0.033 | 18,000| 500 | 0.011 | 0.022 | 15500 330 | 0.008 | 0.008

12 |28500| 790 | 0.015 | 0.046 | 20,000 | 660 | 0.011 | 0.033 | 18,000 | 570 | 0.008 | 0.022 | 16,000 440 | 0.006 | 0.011 | 14,000 290 | 0.004 | 0.006

13 |24500| 660 | 0.013 | 0.031 [20,000 | 550 | 0.009 | 0.022 | 18,000 | 460 | 0.006 | 0.011 | 16,000 390 | 0.003 | 0.007 | 14,000 250 | 0.002 | 0.004
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Micro solid tools

2KMB

2KMB Long neck type

Prehardened steel Prehardened steel/Hardened steel Hardened steel Hardened steel Hardened steel
NAK(35-45HRC) STAVAX. SKD61(45-55HRO) SKD11(55-62HRC) Powder h;g';:;’;ﬁi"cjtee' Sk P°Wde{6"6'?7'2;,j‘;§'§d steel
Ball Radius E&ﬁl‘g‘{‘r’f No.of | Feed |pepthofiur (‘;’vtlgphg No.of | Feed |pepihofiur C‘;Jvtlgrhq No.of | Feed |pepihoficut (\;J/::iltnhg No.of | Feed | pepthofcut (‘;’/f:j""}? No.of | Feed | pepthofcut (m{'ﬁ
RE i 0 v ap e " v a e " v ap e " v a e n v ap e

mm) | om) | (mint | mm/min | @M e iy [mmming| M) iy | ommin | @M e iy | mm/min | M) e iy | (m/min | m) e
24 139,500 | 3,300 | 0.154 | 0.462 | 30,000 | 2,750 | 0.11 | 033 |30,000 | 2,200 | 0.11 | 0.22 |25,000| 1,760 | 0.088 | 0.11 | 21,500 | 1,320 | 0.055 | 0.11

4 39,500 3,300 | 0.154 | 0308 |30,000 | 2,750 | 0.11 | 0.22 |30,000| 2,200 | 0.077 | 0.22 | 25,000 1,760 | 0.088 | 0.11 |21,500 | 1,320 | 0.055 | 0.11

6 (39,500 | 2,640 | 0.108 | 0.154 | 30,000 | 2,200 | 0.077 | 0.11 | 25,000 | 1,760 | 0.055 | 0.1 | 20,000 | 1,320 | 0.033 | 0.077 | 17,000 | 860 | 0.022 | 0.077

8 (32,000 2,110 | 0.077 | 0.154 | 30,000 | 1,760 | 0.055 | 0.11 | 25,000 | 1,320 | 0.033 | 0.077 | 20,000 | 1,010 | 0.022 | 0.055 | 17,000 | 760 | 0.017 | 0.055

e 10 {29,500 | 1,580 | 0.046 | 0.108 | 20,000 | 1,320 | 0.033 | 0.077 | 20,000 | 950 | 0.022 | 0.055 | 18,000 | 750 | 0.011 | 0.033 | 15,500 | 560 | 0.01 | 0.03
12 |29,500 | 1,140 | 0.031 | 0.077 | 20,000 | 950 | 0.022 | 0.055 | 20,000 | 680 | 0.0117 | 0.033 | 18,000 | 530 | 0.008 | 0.022 | 15,500 | 400 | 0.008 | 0.02

14 25000 790 | 0.031 | 0.046 | 18,000 | 660 | 0.022 | 0.033 | 18,000 | 440 | 0.011 | 0.022 | 16,000 | 330 | 0.006 | 0.011 | 14,000 | 250 | 0.005 | 0.01

16 | 21,000 470 | 0.015 | 0.031 | 16,000 | 390 | 0.011 | 0.022 | 16,000 | 280 | 0.006 | 0.011 | 14,000 | 140 | 0.003 | 0.008 | 12,000 | 110 | 0.002 | 0.005

8 (28,000 3,300 | 0.123 | 0.246 | 30,000 | 2,750 | 0.088 | 0.176 | 20,000 | 1,980 | 0.055 | 0.123 | 20,000 | 1,100 | 0.033 | 0.088 | 17,000 | 830 | 0.022 | 0.055

v 12| 26,000 | 1,850 | 0.108 | 0.185 | 20,000 | 1,540 | 0.077 | 0.132 | 18,000 | 1,210 | 0.044 | 0.088 | 18,000 | 770 | 0.017 | 0.055 | 15,500 | 620 | 0.017 | 0.055
3 136,000 | 3,960 | 0.231 | 0.462 | 30,000 | 3,300 | 0.165 | 0.33 |30,000 | 2,750 | 0.11 | 033 |25000 | 2,200 | 0.11 | 0.22 |20,000 | 1,650 | 0.066 | 0.22

4 136,000 | 3,960 | 0.231 | 0.462 | 30,000 | 3,300 | 0.165 | 0.33 |30,000 | 2,750 | 0.11 | 0.33 |25,000| 2,200 | 0.17 | 0.22 {20,000 | 1,320 | 0.066 | 0.22

6 [36,000| 3,960 | 0.231 | 0.308 | 30,000 | 3,300 | 0.165 | 0.22 |30,000 | 2,200 | 0.11 | 0.22 |25,000| 1,760 | 0.11 | 0.11 {20,000 | 990 | 0.066 | 0.11

8 34,000 3,300 | 0.154 | 0.308 | 25,000 | 2,750 | 0.11 | 0.22 | 25,000 | 1,760 | 0.055 | 0.22 | 20,000 | 1,320 | 0.055 | 0.11 {16,000 | 790 | 0.033 | 0.11

10 | 34,000 | 3,300 | 0.154 | 0.154 | 25,000 | 2,750 | 0.11 | 0.11 | 25,000 | 1,320 | 0.055 | 0.11 | 20,000 | 950 | 0.055 | 0.055 | 16,000 | 570 | 0.033 | 0.055

" 12 | 26,000 | 2,380 | 0.077 | 0.154 | 20,000 | 1,980 | 0.055 | 0.11 | 20,000 | 1,010 | 0.033 | 0.11 | 18,000 | 860 | 0.022 | 0.055 | 14,500 | 520 | 0.017 | 0.055
14 123,000 1,580 | 0.077 | 0.108 | 20,000 | 1,320 | 0.055 | 0.077 | 20,000 | 900 | 0.033 | 0.055 | 18,000 | 720 | 0.022 | 0.033 | 14,500 | 430 | 0.012 | 0.016

16 119,500 | 950 | 0.046 | 0.077 | 18,000 | 790 | 0.033 | 0.055 | 18,000 | 720 | 0.022 | 0.033 | 16,000 | 640 | 0.011 | 0.022 | 13,000 | 380 | 0.01 | 0.012

18 119,500 | 730 | 0.031 | 0.062 | 16,000 | 610 | 0.022 | 0.044 | 16,000 | 440 | 0.013 | 0.028 | 14,000 | 440 | 0.009 | 0.017 | 11,500 | 260 | 0.007 | 0.01

20 [19,500| 600 | 0.015 | 0.046 | 16,000 | 500 | 0.011 | 0.033 | 16,000 | 400 | 0.011 | 0.022 | 14,000 | 330 | 0.008 | 0.011 | 11,500 | 200 | 0.006 | 0.008

8 (31,000 | 3,300 | 0.154 | 0.308 | 25,000 | 2,750 | 0.11 | 0.22 | 20,000 | 2,200 | 0.077 | 0.165 | 18,000 | 1,760 | 0.055 | 0.11 | 14,500 | 790 | 0.033 | 0.11

v 12 | 28,000 | 2,380 | 0.108 | 0.154 | 20,000 | 1,980 | 0.077 | 0.11 | 16,000 | 1,650 | 0.055 | 0.077 | 14,000 | 1,320 | 0.033 | 0.055 | 11,500 | 590 | 0.022 | 0.055
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Micro solid tools

2KMB

Solid tools %

Recommended cutting condition
2KMB Long neck type

Prehardened steel Prehardened steel/Hardened steel Hardened steel Hardened steel Hardened steel

NAK(35-45HRC) STAVAX.-SKD61(45-55HR) SKD11(55-62HRC) Powder “;22:;23?‘(?“' S P°W“e{6"6'?72',j‘;‘2§“ steel
Bal s Effcte | Mo of | Feed oot R0 | No.OF - feed pepihorcur| G0 | Nof | Feed Ipepthocu| GG | MO0 | Feed pepmorc| (RO | NoSF | Feed | pepthorc] iR
I A T L . A/ R LB A R
3 27,000 | 3,960 | 0.308 | 0.77 | 25,000 | 3,300 | 0.22 | 0.55 |25,000| 2,750 | 0.22 | 0.55 | 20,000 | 2,200 | 0.165 | 0.33 | 16,000 | 1,650 | 0.11 | 0.33
4 (27,000 | 3,960 | 0.308 | 0.77 | 25000 3,300 | 0.22 | 0.55 |25000| 2,750 | 0.22 | 0.55 |20,000| 2,200 | 0.165 | 0.33 | 16,000 | 1,650 | 0.11 | 0.33
6 | 27,000 3,300 | 0.308 | 0.77 | 25,000 | 2,750 | 0.22 | 0.55 | 25,000 | 2,200 | 0.22 | 0.33 | 20,000 | 1,760 | 0.165 | 0.33 | 16,000 | 1,320 | 0.11 | 033
8 27,000 | 2,640 | 0.308 | 0.462 | 20,000 | 2,200 | 0.22 | 0.33 | 18,000 | 1,760 | 0.11 0.22 | 16,000 | 1,320 | 0.11 0.22 | 13,000 990 | 0.066 | 0.165
10 |27,000 | 2,640 | 0.154 | 0.462 | 18,000 | 2,200 | 0.11 0.33 |16,000 | 1,760 | 0.11 0.22 | 14,000 | 1,320 | 0.11 0.11 | 11,500 | 860 | 0.066 | 0.11
12 122,500 | 2,110 | 0.154 | 0.308 | 16,000 | 1,760 | 0.11 0.22 | 14,000 | 1,320 | 0.11 0.11 | 12,000 | 1,030 | 0.055 | 0.11 |10,000| 670 | 0.033 | 0.11
1 13 122,500 2,110 | 0.123 | 0.308 | 16,000 | 1,760 | 0.088 | 0.22 | 14,000 | 1,320 | 0.066 | 0.11 | 12,000 | 1,030 | 0.044 | 0.088 | 10,000 | 620 | 0.033 | 0.055
14 122500 2,110 | 0.108 | 0.231 | 16,000 | 1,760 | 0.077 | 0.165 | 14,000 | 1,320 | 0.055 | 0.088 | 12,000 | 1,030 | 0.033 | 0.077 | 10,000 | 520 | 0.033 | 0.055
16 |22,500| 2,110 | 0.108 | 0.231 | 16,000 | 1,760 | 0.077 | 0.165 | 14,000 | 1,320 | 0.055 | 0.088 | 12,000 | 1,030 | 0.033 | 0.077 | 10,000 | 410 | 0.033 | 0.055
18 121,500 | 1,850 | 0.077 | 0.154 | 14,000 | 1,540 | 0.055 | 0.11 | 12,000 | 1,100 | 0.033 | 0.055 | 10,000 | 940 | 0.022 | 0.033 | 8,000 | 380 0.02 | 0.025
20 | 19,500 | 1,320 | 0.077 | 0.154 | 14,000 | 1,700 | 0.055 | 0.11 | 12,000 | 900 | 0.033 | 0.055 | 10,000 | 790 | 0.022 | 0.033 | 8,000 | 320 | 0.015 | 0.02
22 | 17,500 | 1,130 | 0.046 | 0.123 | 14,000 | 940 | 0.033 | 0.083 | 12,000 | 770 | 0.022 | 0.066 | 10,000 | 660 | 0.022 | 0.022 | 8,000 | 260 | 0.012 | 0.015
25 | 14,500 | 900 | 0.046 | 0.077 | 12,000 | 750 | 0.033 | 0.055 | 10,000 | 620 | 0.022 | 0.033 | 8,500 | 460 | 0.011 | 0.022 | 7,000 | 180 | 0.008 | 0.012
6 | 24,000| 3,700 | 0.462 | 0.77 |20,000 | 3,080 | 033 | 0.55 |20,000| 2,530 | 0.22 | 0.55 |18,000| 2,200 | 0.165 | 0.44 | 15500 | 1,650 | 0.11 | 0.44
8 | 24,000 | 3,430 | 0.385 | 0.462 | 20,000 | 2,860 | 0.275 | 0.33 | 20,000 | 2,310 | 0.165 | 0.33 | 18,000 | 1,980 | 0.132 | 0.275 | 15,500 | 1,490 | 0.11 | 0.275
10 | 24,000 | 3,300 | 0.308 | 0.462 | 20,000 | 2,750 | 0.22 | 0.33 |20,000 | 2,200 | 0.165 | 0.22 | 18,000 | 1,760 | 0.11 | 0.165 | 15,500 | 1,230 | 0.066 | 0.165
1.25 15 118,500 | 2,640 | 0.154 | 0.308 | 18,000 | 2,200 | 0.11 0.22 | 16,000 | 1,760 | 0.077 | 0.165 | 14,000 | 1,320 | 0.055 | 0.11 | 12,000 | 790 | 0.033 | 0.1
20 | 17,000 | 1,980 | 0.108 | 0.231 | 16,000 | 1,650 | 0.077 | 0.165 | 14,000 | 1,320 | 0.055 | 0.11 | 10,000 | 1,700 | 0.033 | 0.055 | 8500 | 660 | 0.033 | 0.055
25 | 17,000 | 1,320 | 0.077 | 0.154 | 14,000 | 1,700 | 0.055 | 0.11 | 12,000 | 940 | 0.033 | 0.077 | 8,000 | 790 | 0.022 | 0.033 | 7,000 | 470 | 0.015 | 0.02
30 | 13,000 950 | 0.046 | 0.108 | 12,000 | 790 | 0.033 | 0.077 | 10,000 | 700 | 0.022 | 0.055 | 7,000 | 640 | 0.011 | 0.022 | 6,000 | 380 | 0.008 | 0.012
6 22,000 3,960 | 0.462 | 0.968 | 20,000 | 3,300 | 033 | 0.88 |18,000| 2,750 | 0.22 | 0.66 | 14,000 | 2,200 | 0.22 | 0.55 | 13,000 | 1,650 | 0.132 | 0.55
8 122,000 3,960 | 0.462 | 0.968 | 20,000 | 3,300 | 033 | 0.88 |18,000| 2,750 | 0.22 | 0.66 | 14,000 | 2,200 | 0.22 | 0.55 |13,000| 1,650 | 0.132 | 0.55
10 |22,000| 3,300 | 0.308 | 0.726 | 20,000 | 2,750 | 0.22 | 0.66 | 18,000 | 2,200 | 0.22 | 0.44 | 14,000 1,820 | 0.11 | 0.33 | 13,000 1,400 | 0.11 | 033
12 122,000 | 3,300 | 0.308 | 0.726 | 20,000 | 2,750 | 0.22 | 0.66 | 18,000 | 2,200 | 0.22 | 0.44 | 14,000 1,820 | 0.11 | 0.33 | 13,000 | 1,240 | 0.066 | 0.33
” 14 120,000 | 2,640 | 0.154 | 0.484 | 18,000 | 2,200 | 0.11 0.44 116,000 | 1,760 | 0.11 033 | 12,000 | 1,450 | 0.11 | 0.22 | 11,000 | 990 | 0.066 | 0.22
16 |20,000 | 2,640 | 0.154 | 0.484 | 18,000 | 2,200 | 0.11 0.44 116,000 | 1,760 | 0.11 0.33 | 12,000 | 1,450 | 0.11 | 0.22 | 11,000 | 990 | 0.066 | 0.22
20 |20,000| 2,120 | 0.154 | 0.363 | 18,000 | 1,760 | 0.11 0.33 | 16,000 | 1,320 | 0.11 0.22 | 12,000 | 1,060 | 0.11 | 0.11 |11,000| 740 | 0.066 | 0.11
25 18,000 | 1,590 | 0.154 | 0.242 | 16,000 | 1,320 | 0.11 0.22 | 14,000 | 1,010 | 0.077 | 0.165 | 10,000 | 880 | 0.055 | 0.077 | 9,000 | 620 | 0.053 | 0.077
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Micro solid tools

2KMB

2KMB Long neck type

Prehardened steel Prehardened steel/Hardened steel Hardened steel Hardened steel Hardened steel

NAK(35-45HRC) STAVAX.-SKD61(45-55HR) SKD11(55-62HRC) Powder “;22:;23?‘(?“' S P°W“e{6"6'?72',j‘;‘2§“ steel
Bal s Effcte | Mo of | Feed oot R0 | No.oF - feed pepthorcur| G0 | Nof | Feed Ipepthofcu| GitG | NoOF | Feed Ipepmorce| (RO | NoSf | Feed | pepthorc] iR
A T o . A /R LB A R
15 122,000 | 3,960 | 0.385 | 1.21 |20,000 | 3,300 | 0.275 | 1.1 |16,000 | 2,530 | 0.165 | 0.55 | 14,000 | 1,650 | 0.143 | 0.44 | 13,000 | 990 | 0.143 | 0.422
20 |20,000 | 3,300 | 0.278 | 0.726 | 18,000 | 2,750 | 0.198 | 0.66 | 15,000 1,980 | 0.11 | 0.33 |12,000| 1,320 | 0.11 | 0.22 {11,000 790 | 0.11 | 0.22
P 25 | 18,000 | 2,380 | 0.186 | 0.424 | 16,000 | 1,980 | 0.132 | 0.385 | 14,000 | 1,760 | 0.11 0.22 | 10,000 | 1,100 | 0.066 | 0.132 | 9,000 | 660 | 0.066 | 0.132
30 | 15,500 | 1,980 | 0.154 | 0.303 | 14,000 | 1,650 | 0.11 | 0.275 | 11,000 | 1,050 | 0.077 | 0.165 | 9,000 | 880 | 0.055 | 0.088 | 8,500 | 530 | 0.055 | 0.088
8 122,000 3,960 | 0.462 | 1.815 | 20,000 | 3,300 | 0.33 | 1.65 | 16,000 | 2,750 | 0.22 | 0.88 | 12,000 | 2,200 | 0.22 | 0.66 | 10,500 | 1,650 | 0.165 | 0.66
10 | 22,000 | 3,960 | 0.462 | 1.815 | 20,000 | 3,300 | 0.33 | 1.65 | 16,000 | 2,750 | 0.22 | 0.88 |12,000| 2,200 | 0.22 | 0.66 | 10,500 | 1,650 | 0.165 | 0.66
12 122,000 | 3,960 | 0.462 | 1.815 | 20,000 | 3,300 | 033 | 1.65 | 16,000 | 2,750 | 0.22 | 0.88 | 12,000 | 2,200 | 0.22 | 0.66 | 10,500 | 1,650 | 0.165 | 0.66
14 122,000 | 3,960 | 0.462 | 1.815 | 20,000 | 3,300 | 033 | 1.65 | 16,000 | 2,200 | 0.22 | 0.88 | 12,000 1,760 | 0.22 | 0.66 | 10,500 | 1,320 | 0.132 | 0.66
2 15 22,000 | 3,960 | 0.462 | 1.815 | 20,000 | 3,300 | 0.33 | 1.65 | 16,000 | 2,200 | 0.22 | 0.88 |12,000| 1,760 | 0.22 | 0.66 | 10,500 | 1,320 | 0.132 | 0.66
20 | 18,000 | 3,170 | 0.308 | 1.21 | 16,000 | 2,640 | 0.22 1.1 | 14,000 | 1,980 | 0.1 0.66 | 10,000 | 1,540 | 0.11 0.44 | 8,500 | 1,000 | 0.088 | 0.44
25 | 18,000 | 2,120 | 0.308 | 0.968 | 16,000 | 1,760 | 0.22 | 0.88 | 14,000 | 1,320 | 0.11 0.44 110,000 | 1,700 | 0.11 0.22 | 8500 | 720 | 0.088 | 0.22
30 | 15500 | 2,120 | 0.154 | 0.363 | 14,000 | 1,760 | 0.11 0.33 | 10,000 | 1,320 | 0.077 | 0.22 | 10,000 | 1,700 | 0.055 | 0.165 | 8,500 | 720 | 0.055 | 0.165
35 | 15500 | 1,590 | 0.154 | 0.242 | 14,000 | 1,320 | 0.11 | 0.22 |10,000 | 1,100 | 0.077 | 0.165 | 10,000 | 900 | 0.055 | 0.11 | 8500 | 590 | 0.055 | 0.11
10 20,000 | 3,960 | 0.462 | 1.815 | 18,000 | 3,300 | 033 | 1.65 |12,000| 2,750 | 0.22 | 132 | 9,500 | 2,200 | 0.22 | 0.77 | 8500 | 1,650 | 0.176 | 0.77
15 120,000 | 3,960 | 0.462 | 1.815 | 18,000 | 3,300 | 033 | 1.65 |12,000| 2,750 | 0.22 | 1.32 | 9,500 | 2,200 | 0.22 | 0.77 | 8500 | 1,650 | 0.176 | 0.77
20 | 20,000 | 3,960 | 0.462 | 1.452 | 15,000 | 3,300 | 0.33 | 1.32 | 10,000 | 2,200 | 0.22 1.1 8,000 | 1,760 | 0.165 | 0.66 | 7,000 | 1,320 | 0.132 | 0.66
» 25 | 16,500 | 3,300 | 0.308 | 1.21 | 15,000 | 2,750 | 0.22 1.1 | 9,000 | 1,980 | 0.165 | 0.88 | 7,500 | 1,540 | 0.11 | 0.55 | 6,500 | 1,160 | 0.088 | 0.44
30 | 13,500 | 2,640 | 0.308 | 0.968 | 12,000 | 2,200 | 0.22 | 0.88 | 8,000 | 1,650 | 0.165 | 0.55 | 6,500 | 1,700 | 0.11 033 | 6,000 | 830 | 0.088 | 0.264
40 | 11,000 | 1,590 | 0.154 | 0.242 | 10,000 | 1,320 | 0.11 0.22 | 7,000 | 1,700 | 0.077 | 0.165 | 5500 | 900 | 0.055 | 0.22 | 5000 | 680 | 0.044 | 0.176
10 |18,000| 3,960 | 0.462 | 2.42 |16,000 | 3,300 | 0.33 22 | 8,000 | 2,750 | 033 | 132 | 7,000 | 2,200 | 0.22 1.1 6,000 | 1,650 | 0.176 | 0.88
15 118,000 | 3,960 | 0.462 | 2.42 |16,000 | 3,300 | 0.33 22 | 8,000 | 2,750 | 033 | 132 | 7,000 | 2,200 | 0.22 1.1 6,000 | 1,650 | 0.176 | 0.88
20 | 18,000 | 3,960 | 0.462 | 2.42 | 16,000 | 3,300 | 0.33 2.2 | 8,000 | 2,750 | 033 | 132 | 7,000 | 2,200 | 0.22 1.1 6,000 | 1,650 | 0.176 | 0.88
25 | 18,000 | 3,960 | 0.462 | 1.815 | 16,000 | 3,300 | 0.33 | 1.65 | 8,000 | 2,200 | 0.22 1.1 7,000 | 1,650 | 0.165 | 0.77 | 6,000 | 1,240 | 0.132 | 0.77
3 30 | 18,000 | 3,960 | 0.308 | 1.815 | 14,000 | 3,300 | 0.22 | 1.65 | 7,500 | 2,200 | 0.22 1.1 6,500 | 1,650 | 0.165 | 0.77 | 6,000 | 1,070 | 0.132 | 0.77
35 | 14,500 | 3,170 | 0.308 | 1.452 | 13,000 | 2,640 | 0.22 | 1.32 | 7,000 | 1,760 | 0.187 | 0.88 | 6,000 | 1,320 | 0.132 | 0.55 | 5500 | 860 | 0.106 | 0.44
40 {13,500 | 2,380 | 0308 | 1.21 [12,000| 1,980 | 0.22 1.1 6,500 | 1,320 | 0.165 | 0.66 | 5,500 | 1,100 | 0.11 0.44 | 5000 | 720 | 0.088 | 0.352
50 | 9,500 | 1,590 | 0.154 | 0.726 | 8500 | 1,320 | 0.11 | 0.66 | 5000 | 950 0.1 033 | 4,000 | 680 | 0.055 | 0.22 | 3,500 | 450 | 0.044 | 0.176
60 | 7,000 | 800 | 0.108 | 0.363 | 6,000 | 660 | 0.077 | 0.33 | 3,500 | 500 | 0.055 | 0.165 | 2,500 | 330 | 0.033 | 0.077 | 2,500 | 210 | 0.026 | 0.062

If chatter occurs, adjust cutting conditions as necessary.
Pay particular attention to cutting condition settings and tool passes in areas where cutting load is high, such as corners.

Adjust the number of revolutions and feed rate at the same rate.

0il mist coolant is recommended.
If 9Tmm or L/D (aspect ratio) exceeds 8, adjust cutting conditions as needed.
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Drill KDA

High Efficiency Coated Solid Carbide Drill

KDA

Highly Efficient and Cost Effective
New General Purpose Solid Carbide Drill

General Purpose Design and Lineup Applicable to a Wide Range of
Machining Applications

Type N: No Coolant Holes Type C: With Coolant Holes
3D and 5D depths available

* Type N * Type C
Normal type with Coolant hole

General Purpose Design without Coolant Holes Coolant-Through Design Provides Higher Efficiency
Economical Style for Machining with External Coolant and Stable Machining with Stainless Steel, etc.

Diameter Range

Cutting diameters available in 0.1 mm in-
crements

Diameter Range

N

Cutting diameters available in 0.1 mm in-
crements

Solid tools % r-

frdmil High-Performance Coating Maintains Long tool life

Microsolid

tools

ol Excellent Wear and Heat Resistance Aluminum Chrome (AICr) Coating
In

Wear Resistance Comparison (Internal evaluation)

Breakage
004 H KDA )
B Competitor A
B Competitor B
— 003
£
£ KDA
§ 0.02
=
0.01
s — -
- S Ly -t
0 500 1,000 1,500 2,000 2,500
No. of Holes Machined
Cutting Conditions: Vc = 120 m/min, f = 0.23 mm/rev, H = 24 mm, Competitor B

Wet (Internal coolant) S50C BT50 @ 6 (5D) Type C
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Drill KDA

Stable Machining with Unique Shape

Curved Cutting-edge Design and Special Flute Shape

Curved Cutting-edge Design Chip Condition

(Internal evaluation)

Excellent sharpness
and cutting edge
strength

= 2

%
-

U
r

N ¢
0

. Cutting Conditions:
Speaal Flute Shape Ve =80 m/min, f=0.14 mm/rev,
H = 24 mm, Wet (Internal coolant)
BT50 @6 (5D) Type C

Excellent chip control
and high rigidity

Supports a Variety of Workpieces

Compatible not only with carbon steel, but also mold steel, stainless steel, cast iron machining, etc.

Alloy Steel SCM 440 (32 HRC) (internal evaluation)

020 | mKDA
0.25 B Competitor A

020 W Competitor B
015

0.10
0.05

Solid tools % -

Wear (mm)

0 200 400 600 800 1,000 1,200
No. of Holes Machined
Cutting Conditions: Vc = 100 m/min, f = 0.15 mm/rev, H = 24 mm,
Wet (Internal coolant) BT50 @ 6 (5D) Type C

Stainless Steel SUS 304 (Internal evaluation)

Breakage

008 B KDA
006 B Competitor A
£ B Competitor B
T 004
2

002

0 500 1,000 1,500 2,000
No. of Holes Machined

Cutting Conditions: Vc = 80 m/min, f = 0.14 mm/rev, H = 24 mm,
Wet (Internal coolant) BT50 @ 6 (5D) Type C
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Drill KDA

KDA (3D, Type N, without coolant holes)

Without  Cutting-edge Shankdia.  Cutting dia.
coolant holes angle Helixangle tolerance tolerance

¢ a =0
Carbide 3 m7

i@ q PL §
- e 2 o
5 81
1 Ly LS
LCF
OAL
Dimensions
- Dimension (mm) - Dimension (mm)
Description § Dia. tolerance | _ » w Description § Dia. tolerance | _ » w
E DC ‘ g S|W|S[LS|PL E DC ‘ g S|W|S[LS|PL
min. | max. min. | max.
KDA 0300X03S060N ® | 3 (0.002{0.012 115.5] KDA 0700X035080N |7 23.5 34 12
0310X03S060N ® |31 1153 0.5 0710X035080N e |71 1303] _
0320X03S060N ® 32 115.2] L 0720X03S080N ® |72 130.2]
0330X03S060N ® (33 115 ] 0730X03S080N ® |73 130 |
0340X03S060N ® (34 6 14.9] 0 0740X03S080N ® |74 1299 13
0350X035060N ® |35 14.7] 06 0750X035080N ® |75 8179297 p 36
0360X03S060N ® (36 114.6| 0760X03S080N ® |76 129.6] L
0370X03S060N ® (37 14.4 0770X03S080N ® |77 1294
0380X03S060N ® (338 1183 - 0780X03S080N ® |78 1293
0390X03S060N ® |39 18.1] 0790X035080N ® |79 129.1] 14
0400X03S060N ® |4 118 | 0800X03S080N ® |38 29
L 0410X03S060N ® |41 117.8] 0.7 0810X035100N ® 8.1 134.8]
0420X03S060N ® |42 17.7] 0820X035100N ® 82 134.7| -
0430X03S060N ® |43 117.5] u L 0830X035100N ® |33 134.5]
g/ 0440X03S060N ® |44 174 0840X035100N ® |84 0.006/0.021 134.4]
0450X03S060N ® |45 0.004|0.016 6 117.2] 0850X035100N ® |85 134.2] 1.5
%) 0460X03S060N ® |46 17.1] 0860X035100N ® (86 134.1]
8 0470X035060N ® |47 16.9 08 0870X035100N ® |87 339 -
% 0480X03S060N ® |48 1208 0880X035100N ® |88 133.8]
§ 0490X03S060N ® |49 66 120.6) 36 0890X035100N ® (89 133.6]
0500X03S060N ®|5 120.5] 0900X035100N ®|9 10 | 89 [33.5] 47 | 40 16
B 0510X035060N ® 51 1203 0910X035100N ® |9.1 1333

End mill 0520X03S060N ® |52 120.2| 0.9 0920X035100N ® |92 133.2]

" Micosoid. 0530X03S060N ® 53 120 | 0930X035100N ® 93 133 ] L

tools 0540X03S060N ® |54 19.9] 28 - 0940X035100N ® (94 329

] 0550X035060N ® |55 119.7] 0950X035100N ® |95 32.7]

Dril 0560X03S060N ® |56 19.6] 0960X035100N ® |96 132.6] 1.7
0570X03S060N ® |57 1194 10 0970X035100N ® |97 1324
0580X03S060N ® |58 1193 ’ 0980X035100N ® 938 323 -
0590X035060N ® |59 119.1] 0990X035100N ® |99 321 1.8
0600X03S060N ®|6 19 -
0610X03S080N ® |6.1 124.8|
0620X03S080N ® |62 1247
0630X035080N ® |63 245 1.1
0640X03S080N ® |64 244
0650X03S080N ® [6.50.006/0.021| 8 | 79 [24.2] 34 L
0660X03S080N ® |6.6 24.1]
0670X035080N ® |67 1239 13
0680X03S080N ® |68 123.8]
0690X035080N ® 69 236

Recommended cutting conditions @ L76

@ : Standard item
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Drill KDA

Identification system

KDA 0950 X 03 S100 C

Product Name Cutting Dia Driling Depth Shank Dia. Type
DC (L/D) DCON ,
High Efficiency 03:3D N: Without coolant holes
Coated Solid Carbide Drill 09.5 055D 0100 C: With coolant holes

* Drilling depth is an approximate indication of L/D and depends on the size.

Depending on the size, the size may be smaller than the L/D indicated. Check the dimension table.

Dimensions

- Dimension (mm) - Dimension (mm)
Description § Dia. tolerance | _ » w Description é Dia. tolerance | _ » w
= DC ) g S|W|S(LS|PL = DC ) g S|W|S[LS|PL
min. | max. min. | max.

KDA 1000X03S100N ® | 10 |0.006{0.021( 10 | 89| 32 | 47 | 40 KDA 1400X035140N ® |14 141107 39 | 60 | 45
1010X035120N ® (10.1 ﬁ 1410X035160N ® (141 ﬂ 2.5
1020X035120N ® (10.2 139.7] 1.8 1420X035160N ® (142 143.7] L
1030X035120N ® (103 139.5] 1430X035160N ® (143 143.5]
1040X03S120N ® (104 ﬂ | 1440X035160N ® (144 ﬂ
1050X035120N ® (10.5 ﬂ 1450X035160N ® (145 ﬂ 26
1060X035120N ® (10.6 139.1] 1460X035160N ® (14.6 143.1]
1070X035120N ® (10.7 138.9] 1.9 1470X035160N ® (147 142.9|
1080X03S120N ® (10.8 ﬁ 1480X03S160N ® (148 ﬂ |
1090X035120N ® |10.9 ﬂ | 1490X035160N ® (149 ﬁ
1100X035120N o1 385 1500X03S160N ® | 150.007|0.025 425

121102—— 55 16 |115-—— 65 | 48
1110X035120N ® (111 138.3] 1510X035160N ® (151 142.3| 2.7 L
1120X03S120N ® (112 ﬂ 20 1520X03S160N ® (152 ﬂ
1130X035120N ® (113 i 1530X035160N ® (153 £ L
1140X035120N ® (114 137.9] 1540X03S160N ® (154 141.9]
1150X035120N ® (115 137.7] L 1550X035160N ® (155 141.7]
1160X03S120N ® (11.6 ﬂ 1560X03S160N ® (15.6 ﬁ 28 %)
1170X035120N ® |11.7 37_4 1570X035160N ® (157 141.4) ' 8
1180X035120N ® (118 ﬂ 2.1 1580X03S160N ® (158 E %
1190X035120N ® (119 37.1] 1590X035160N ® (159 141.1] L §
1200X035120N ® | 12 |0.007|0.025 37 45 | 1600X03S160N ® 16 41 29
1210X035140N ® (121 ﬂ
1220X03S140N ® |12.2 141.7]
1230X035140N ® (123 141.5] 53
1240X035140N ® (124 ﬂ ’
1250X035140N ® (125 1_2
1260X03S140N ® (126 141.1] |
1270X035140N ® (127 40.9
1280X035140N ® (128 ﬁ
1290X035140N ® (129 M 23
1300X03S140N ® |13 14 10740_5 60
1310X035140N ® (131 140.3| |
1320X035140N ® (132 ﬂ
1330X035140N ® (133 ﬂ
1340X03S140N ® (134 ﬁ 24
1350X035140N ® (135 139.7]
1360X035140N ® (13.6 139.6]
1370X035140N ® (137 ﬂ L
1380X03S140N ® (138 ﬁ 25
1390X035140N ® (139 39.1

Recommended cutting conditions @ L76

@ : Standard item

L69



Drill

KDA

Solid tools % r~

End mill

Micro solid
tools

Drill

KDA (5D, Type N, without coolant holes)

@ : Standard item

L70

Without  Cutting-edge Shankdia.  Cutting dia.
coolant holes angle Helixangle tolerance tolerance
Carbide * W % m7
} PL §
SRR IS
} ] LS
LCF
OAL
Dimensions
- Dimension (mm) - Dimension (mm)
Description § Dia. tolerance | _ » w Description § Dia. tolerance | _ » w
2 DC ) g S|W|S[LS|PL 2 DC ) g S|W|S[LS|PL
min. | max. min. | max.

KDA 0300X055060N ® | 3 0.002{0.012 ﬁ KDA 0700X055080N e |7 ﬁ 1
0310X05S060N ® (3.1 E 0.5 0710X055080N ® |71 E _
0320X05S060N ® (32 E L 0720X05S080N ® (72 ﬁ
0330X05S060N ® (33 E 0730X05S080N ® (73 £ 13
0340X05S060N ® (34 66 E 2 0740X05S080N ® (74 M |
0350X055060N ® (35 22_7 06 0750X055080N ® |75 8 (91 ﬂ 53136 13
0360X05S060N ® (36 ﬁ 0760X05S080N ® (76 ﬁ L
0370X05S060N ® (37 224 0770X05S080N ® (77 M
0380X05S060N ® (38 ﬁ | 0780X05S080N ® (78 ﬁ
0390X055060N ® 39 30_1 0790X055080N ® |79 ﬂ 14
0400X05S060N o4 i 0800X05S080N ® |38 41
0410X05S060N ® 41 ﬁ 0.7 0810X055100N ® (8.1 ﬂ
0420X05S060N ® (42 ﬂ 0820X055100N ® (82 ﬂ |
0430X055060N ® (43 " 29_5 3 L 0830X055100N ® (83 48_5
0440X05S060N ® (44 ﬂ 0840X055100N ® |84 0.00610.021 ﬂ
0450X05S060N ® (45 000410016 6 ﬁ 0850X055100N ® (85 ﬂ 1.5
0460X05S060N ® (46 ﬂ 0860X055100N ® (86 ﬁ
0470X055060N @ |47 289 08 0870X055100N ® (87 ﬂ L
0480X05S060N ® |48 ﬁ 0880X055100N ® (88 ﬂ
0490X05S060N ® (49 ﬂ L 0890X055100N ® (89 ﬁ
0500X05S060N o5 ﬁ 3 0900X055100N ® 9 10 {103 E 61| 40 16
0510X055060N ® (5.1 ﬁ 0910X055100N ® (9.1 ﬂ ’
0520X05S060N ® 52 ﬂ 0.9 0920X055100N ® (9.2 iZ
0530X05S060N ® (53 i 0930X055100N ® (93 i L
0540X05S060N ® (54 82 ﬂ 44 | 0940X055100N ® (94 ﬂ
0550X055060N ® |55 ﬂ 0950X055100N ® |95 ﬂ
0560X05S060N ® |56 35_6 0960X055100N ® |96 ﬂ 1.7
0570X05S060N ® (57 ﬂ 10 0970X055100N ® (97 ﬂ
0580X05S060N ® (58 ﬁ ’ 0980X055100N ® (98 ﬂ |
0590X055060N ® (59 ﬂ 0990X055100N ® (99 46.1 1.8
0600X05S060N ® 6 35 L
0610X05S080N ® (6.1 ﬁ
0620X05S080N ® (6.2 ﬂ
0630X055080N ® (63 ﬁ 1.1
0640X05S080N ® (64 ﬂ
0650X05S080N ® [6.5/0.0060.021| 8 | 91 ﬁ 53 L
0660X05S080N ® (66 ﬂ
0670X055080N ® (6.7 ﬁ
0680X05S080N ® (68 E 12
0690X05S080N ® (69 42.6

Recommended cutting conditions @ L76



Drill

KDA

Dimensions
- Dimension (mm) - Dimension (mm)
Description § Dia. tolerance | _ » w Description § Dia. tolerance | _ » w
E DC ‘ g S|W|S[LS|PL E DC ‘ g S|W|S[LS|PL
min. | max. min. | max.

KDA 1000X05S100N ® | 10 {0.006{0.021( 10 [103| 46 | 61 | 40 KDA 1400X055140N o |14 14 [124] 56 | 77 | 45
1010X055120N ® |10.1 155.8 1410X055160N ® |14.1 1618 2.5
1020X055120N ® |10.2 155.7] 1.8 1420X055160N ® |14.2 161.7] L
1030X055120N ® (103 155.5] 1430X055160N ® (143 161.5]
1040X05S120N ® |10.4 1554 - 1440X05S160N ® |14.4 1614
1050X055120N ® |10.5 155.2] 1450X055160N ® (145 161.2] 26
1060X055120N ® |10.6 155.1] 1460X055160N ® |14.6 161.1]
1070X055120N ® |10.7 154.9] 1.9 1470X055160N ® |14.7 160.9]
1080X05S120N ® |10.8 1548 1480X05S160N ® |14.8 160.8| -
1090X055120N ® (109 154.6] L 1490X055160N ® |14.9 160.6|
1100X055120N ® |1 54.5 1500X055160N ® | 15 (0.007{0.025 60.5

2 (18— 7 16 [133——1 83 | 48
1110X055120N ® (111 154.3] 1510X055160N ® (151 160.3] 2.7
1120X05S120N ® |11.2 154.2| 1520X05S160N ® |15.2 160.2|
1130X055120N ® |113 | 54 | 20 1530X055160N ® (153 | 60 | L
1140X055120N ® |11.4 153.9] 1540X055160N ® |154 159.9]
1150X055120N ® (115 153.7] L 1550X055160N ® (155 159.7]
1160X05S120N ® |11.6 153.6] 1560X05S160N ® |15.6 159.6]
1170X055120N ® |11.7 1534 1570X055160N ® 157 1594 28
1180X055120N ® |11.8 1533] 21 1580X055160N ® |15.8 159.3]
1190X055120N ® |11.9 153.1] 1590X055160N ® |159 159.1] L
1200X05S120N ® | 12 (0.007{0.025 53 s 1600X05S160N ® |16 59 29
1210X055140N ® (121 158.8]
1220X055140N ® (122 158.7]
1230X055140N ® (123 158.5] 23
1240X05S140N ® |12.4 1584 ’
1250X055140N ® (125 158.2]
1260X055140N ® 126 158.1] L
1270X055140N ® |12.7 157.9]
1280X055140N ® |12.8 157.8 23
1290X055140N ® |12.9 157.6] -
1300X05S140N |13 14 1124|57.5| 77 23
1310X055140N ® (131 1573] L
1320X055140N ® |13.2 1572
1330X055140N ® (133 | 57 |
1340X05S140N ® |13.4 156.9] 24
1350X055140N ® (135 156.7]
1360X055140N ® |13.6 156.6]
1370X055140N ® |13.7 1564 -
1380X055140N ® |13.8 156.3] 55
1390X055140N ® |13.9 56.1

@ : Standard item

Recommended cutting conditions @ L76

L71

Solid tools % -



Drill

KDA

Solid tools % r~

End mill

Micro solid
tools

Drill

KDA (3D, Type C, with coolant holes)

—

Carbide

With

Cutting-edge

coolant holes

angle

Helix angle

140°| [22-32
_——

Shank dia.
tolerance

Cutting dia.

tolerance

m7

DCON

OAL

Dimensions
- Dimension (mm) - Dimension (mm)
Description § Dia. tolerance | _ » w Description § Dia. tolerance | _ » w
E DC ‘ g S|W|S[LS|PL E DC ‘ g S|W|S[LS|PL
min. | max. min. | max.

KDA 0300X035060C ® | 3 (0.002{0.012 115.5] KDA 0700X035080C |7 23.5 34 12
0310X035060C ® |31 1153 0.5 0710X035080C ® |71 1303] _
0320X035060C ® 32 115.2] L 0720X035080C ® |72 130.2]
0330X035060C ® (33 115 ] 0730X035080C ® |73 130 |
0340X035060C ® (34 6 14.9] 0 0740X035080C ® |74 1299 13
0350X035060C ® |35 14.7] 06 0750X035080C ® |75 8179 (29.7] 1 36
0360X035060C ® (36 114.6| 0760X035080C ® |76 129.6] L
0370X035060C ® (37 14.4 0770X035080C ® |77 1294
0380X035060C ® (338 1183 - 0780X035080C ® |78 1293
0390X035060C ® |39 18.1] 0790X035080C ® |79 129.1] 14
0400X035060C ® |4 118 | 0800X035080C ® |38 29
0410X035060C ® |41 117.8] 0.7 0810X035100C ® 8.1 134.8]
0420X035060C ® |42 17.7] 0820X035100C ® 82 134.7| -
0430X035060C ® |43 117.5] u L 0830X035100C ® |33 134.5]
0440X035060C ® |44 117.4] 0840X035100C ® |84 0.006/0.021 134.4]
0450X035060C ® |45 0.004|0.016 6 117.2] 0850X035100C ® |85 134.2] 1.5
0460X035060C ® |46 17.1] 0860X035100C ® (86 134.1]
0470X035060C ® |47 16.9 08 0870X035100C ® |87 339 -
0480X035060C ® |48 120.8] 0880X035100C ® |88 133.8]
0490X035060C ® |49 66 120.6) 36 0890X035100C ® (89 133.6]
0500X035060C ®|5 120.5] 0900X035100C ®|9 10 | 89 [33.5] 47 | 40 16
0510X035060C ® |51 1203 0910X035100C ® |9.1 1333
0520X035060C ® |52 120.2] 0.9 0920X035100C ® |92 133.2]
0530X035060C ® 53 120 | 0930X035100C ® 93 133 ] L
0540X035060C ® |54 19.9] 28 - 0940X035100C ® (94 329
0550X035060C ® |55 119.7] 0950X035100C ® |95 32.7]
0560X035060C ® |56 119:6] 0960X035100C ® |96 132.6] 1.7
0570X035060C ® |57 1194 10 0970X035100C ® |97 1324
0580X035060C ® |58 1193 ’ 0980X035100C ® 938 323 -
0590X035060C ® |59 119.1] 0990X035100C ® 99 321 1.8
0600X035060C ®|6 19 -
0610X035080C ® 6.1 124.8]
0620X035080C ® (6.2 |24.7|
0630X035080C ® 63 245 1.1
0640X035080C ® |64 244
0650X035080C ® [6.50.006/0.021| 8 | 79 [24.2] 34 L
0660X035080C ® (6.6 124.1]
0670X035080C ® (6.7 1239
0680X035080C ® |68 123.8] 12
0690X035080C ® 69 236

@ : Standard item

L72

Recommended cutting conditions @ L76



Drill

KDA

Dimensions
- Dimension (mm) - Dimension (mm)
Description § Dia. tolerance | _ » w Description § Dia. tolerance | _ » w
E DC ‘ g S|W|S[LS|PL E DC ‘ g S|W|S[LS|PL
min. | max. min. | max.

KDA 1000X035100C ® | 10 (0.006{0.021( 10 | 89 | 32 [ 47 | 40 KDA 1400X035140C o |14 14 {107] 39 | 60 | 45
1010X035120C ® |10.1 1398 1410X035160C ® |14.1 143.8 2.5
1020X035120C ® |10.2 139.7] 1.8 1420X035160C ® |14.2 143.7] L
1030X035120C ® (103 139.5] 1430X035160C ® (143 143.5]
1040X035120C ® |10.4 1394 - 1440X035160C ® |14.4 434
1050X035120C ® |10.5 139.2] 1450X035160C ® |145 143.2] 26
1060X035120C ® |10.6 139.1] 1460X035160C ® |14.6 143.1]
1070X035120C ® |10.7 138.9] 1.9 1470X035160C ® |14.7 142.9]
1080X035120C ® |10.8 138.8 1480X035160C ® |14.8 1428 -
1090X035120C ® (109 138.6] L 1490X035160C ® [14.9 142.6]
1100X035120C ® |1 385 1500X035160C ® | 15 (0.007{0.025 425

12 {102[—— 55 16 [115———1 65 | 48
1110X035120C ® (111 138.3] 1510X035160C ® (151 1423] 2.7
1120X035120C ® |11.2 138.2| 1520X035160C ® |15.2 42.2|
1130X035120C ® |113 38 | 20 1530X035160C ® (153 142 | L
1140X035120C ® |11.4 137.9] 1540X035160C ® |154 1419]
1150X035120C ® (115 137.7] L 1550X035160C ® (155 141.7]
1160X035120C ® |11.6 137.6] 1560X035160C ® |15.6 141.6]
1170X035120C ® |11.7 1374 1570X035160C ® 157 1414 28
1180X035120C ® |11.8 1373] 21 1580X035160C ® |15.8 1413]
1190X035120C ® |11.9 137.1] 1590X035160C ® |159 141.1] L
1200X035120C ® | 12 (0.007{0.025 37 s 1600X035160C ® |16 41 29
1210X035140C @ |121 141.8]
1220X035140C ® (122 141.7]
1230X035140C ® (123 141.5] 23
1240X035140C ® |12.4 414 ’
1250X035140C ® 125 141.2]
1260X035140C ® 126 41.1] -
1270X035140C ® |12.7 140.9]
1280X035140C ® |12.8 1408
1290X035140C ® |12.9 140.6| 23
1300X035140C o |13 141107 (40.5| 60
1310X035140C ® (131 140.3] L
1320X035140C ® |13.2 140.2|
1330X035140C ® (133 | 40 |
1340X035140C ® |13.4 139.9] 24
1350X035140C ® (135 139.7]
1360X035140C ® |13.6 139:6]
1370X035140C ® |13.7 1394 -
1380X035140C ® |13.8 139.3] 55
1390X035140C ® |13.9 39.1

@ : Standard item

Recommended cutting conditions @ L76

L73

Solid tools % -



Drill KDA

KDA (5D, Type C, with coolant holes)

With Cutting-edge Shankdia.  Cutting dia.
coolant holes angle Helixangle tolerance tolerance

° 22°~32°
EPEEox

-
|
DCON

OAL
Dimensions
- Dimension (mm) - Dimension (mm)
Description § Dia. tolerance | _ » w Description § Dia. tolerance | _ » w
EDC. S|S|W|S|Ls|PL EDC. S|S|W|S|Ls|PL
min. | max. min. | max.

KDA 0300X055060C ® | 3(0.002{0.012 123.5) KDA 0700X055080C e|7 142.5] 1
0310X055060C ® (31 1233] 0.5 0710X055080C ® |71 142.3] _
0320X055060C ® (32 1232 - 0720X055080C ® (7.2 42.2|
0330X055060C ® (33 123 | 0730X055080C ® (73 142 |
0340X055060C ® (34 66 E 2 0740X055080C ® (74 M 13
0350X055060C ® |35 122.7| 06 0750X055080C ® |75 8 | 91 |41.7] 53 | 36
0360X055060C ® (36 122.6| 0760X055080C ® (76 141.6] -
0370X055060C ® (37 224 0770X055080C ® (77 141.4]
0380X055060C ® (38 ﬁ L 0780X055080C ® (78 ﬁ
0390X055060C ® |39 130.1] 0790X055080C ® (79 41.1] 14
0400X055060C ® |4 130 | 0800X055080C @38 41

L 0410X055060C ® 41 129.8] 0.7 0810X055100C ® (8.1 148.8
0420X055060C ® (42 ﬂ 0820X055100C ® (82 ﬂ L
0430X055060C ® |43 " 129.5] % - 0830X055100C ® (383 148.5]
2 0440X055060C ® |44 1294 0840X055100C ® (84 0.00610.021 1484
0450X055060C ® (45 0.004|0.016 6 129.2| 0850X055100C ® (85 148.2| 1.5
%) 0460X055060C ® (46 ﬂ 0860X055100C ® (86 ﬁ
8 0470X055060C ® (47 289 08 0870X055100C ® (87 147.9) L
% 0480X055060C ® |48 136.8| 0880X055100C ® (388 147.8
§ 0490X055060C ® |19 ECLI 0890X055100C ® 89 147.6|
0500X055060C o5 ﬁ 0900X055100C ® 9 10 103£ 61| 40 1%
I 0510X055060C ® (51 136.3] 0910X055100C ® (9.1 147.3]
End mill 0520X055060C ® |52 136.2| 0.9 0920X055100C ® (92 1472
M 0530X055060C ® (53 36 | 0930X055100C ® (93 147 | |
tools 0540X055060C ® (54 82 ﬁ 44 L 0940X055100C ® (94 ﬂ
] 0550X055060C ® |55 35.7] 0950X055100C ® (95 146.7|
ol 0560X055060C 56 354 0960X055100C o s 46 17
0570X055060C ® (57 135.4] 10 0970X055100C ® (97 146.4|
0580X055060C ® (58 ﬁ ’ 0980X055100C ® (98 ﬂ L
0590X05S060C ® (59 135.1] 0990X055100C ® (99 46.1 18
0600X055060C ®|6 35 -
0610X055080C ® (6.1 143.8]
0620X055080C ® (6.2 ﬂ
0630X055080C ® (63 143.5) 11
0640X055080C ® (64 434
0650X055080C ® 6.5]0.006/0.021 8 | 91(43.2| 53 |
0660X055080C ® (66 143.1]
0670X055080C ® 6.7 142.9) 1
0680X055080C ® (68 142.8|
0690X055080C ® (69 42.6

Recommended cutting conditions & L76

@ : Standard item

L74



Drill

KDA

Dimensions
- Dimension (mm) - Dimension (mm)
Description § Dia. tolerance | _ » w Description § Dia. tolerance | _ » w
E DC ‘ g S|W|S[LS|PL E DC ‘ g S|W|S[LS|PL
min. | max. min. | max.

KDA 1000X055100C ® | 10 {0.006{0.021( 10 [103| 46 | 61 | 40 KDA 1400X055140C o |14 14 [124] 56 | 77 | 45
1010X055120C ® |10.1 155.8 1410X055160C ® |14.1 1618 2.5
1020X055120C ® |10.2 155.7] 1.8 1420X055160C ® |14.2 161.7] L
1030X055120C ® (103 155.5] 1430X055160C ® (143 161.5]
1040X055120C ® |10.4 1554 - 1440X055160C ® |14.4 1614
1050X055120C ® |10.5 155.2] 1450X055160C ® |145 161.2] 26
1060X055120C ® |10.6 155.1] 1460X055160C ® |14.6 161.1]
1070X055120C ® |10.7 154.9] 1.9 1470X055160C ® |14.7 160.9]
1080X055120C ® |10.8 1548 1480X055160C ® |14.8 160.8| -
1090X055120C ® (109 154.6] L 1490X055160C ® [14.9 160.6|
1100X055120C ® |1 54.5 1500X055160C ® | 15 (0.007{0.025 60.5

2 (18— 7 16 [133——1 83 | 48
1110X055120C ® (111 154.3] 1510X055160C ® (151 160.3] 2.7
1120X055120C ® |11.2 154.2| 1520X055160C ® |15.2 160.2|
1130X055120C ® |113 | 54 | 20 1530X055160C ® (153 | 60 | L
1140X055120C ® |11.4 153.9] 1540X055160C ® |154 159.9]
1150X055120C ® (115 153.7] L 1550X055160C ® (155 159.7]
1160X055120C ® |11.6 153.6] 1560X055160C ® |15.6 159.6]
1170X055120C ® |11.7 1534 1570X055160C ® 157 1594 28
1180X055120C ® |11.8 1533] 21 1580X055160C ® |15.8 159.3]
1190X055120C ® |11.9 153.1] 1590X055160C ® |159 159.1] L
1200X055120C ® | 12 (0.007{0.025 53 s 1600X055160C ® |16 59 29
1210X055140C @ |121 158.8]
1220X055140C ® (122 158.7]
1230X055140C ® (123 158.5] 23
1240X055140C ® |12.4 1584 ’
1250X055140C ® 125 158.2]
1260X055140C ® 126 158.1] L
1270X055140C ® |12.7 157.9]
1280X055140C ® |12.8 157.8
1290X055140C ® |12.9 157.6] 23
1300X055140C |13 14 1124|57.5| 77
1310X055140C ® (131 1573] L
1320X055140C ® |13.2 1572
1330X055140C ® (133 | 57 |
1340X055140C ® |13.4 156.9] 24
1350X055140C ® (135 156.7]
1360X055140C ® |13.6 156.6]
1370X055140C ® |13.7 1564 -
1380X055140C ® |13.8 156.3] 55
1390X055140C ® |13.9 56.1

@ : Standard item

Recommended cutting conditions @ L76

L75

Solid tools % -



Drill KDA

Recommended cutting conditions

Vc (m/min) f (mm/rev)

Workpiece TypeN Type C

* * 3 o4 o6 a8 410 012 o4 a6

50-100 60-140 | 0.09-0.16 | 0.11-0.19 | 0.14-0.23 | 0.19-0.31 | 0.23-0.38 | 0.24-0.41 | 0.28-0.45 | 0.30-0.50

Mild Steel/Low Carbon Steel SS 400/S 10 C
(< 125HB)

Carbon Steel S 35C/S 50C

45-90 60-120 | 0.09-0.16 | 0.11-0.19 | 0.14-0.23 | 0.19-0.31 | 0.23-0.38 | 0.24-0.41 | 0.28-0.45 | 0.30-0.50
(< 25HRQ)

Alloy Steel/Tool Steel SCM/SCr/SNCM

(<35HRO) 45-90 50-110 | 0.09-0.16 | 0.11-0.19 | 0.14-0.23 | 0.19-0.31 | 0.23-0.38 | 0.24-0.41 | 0.28-0.45 | 0.30-0.50

Alloy Steel/Tool Steel SCM/SCr/SNCM

40-80 40-90 0.09-0.14 | 0.10-0.17 | 0.13-0.22 | 0.17-0.29 | 0.21-0.35 | 0.22-0.37 | 0.26-0.41 | 0.28-0.44
(35 -48 HRC)

Austenitic Stainless Steel SUS 304

20-40 40-80 0.05-0.10 | 0.06-0.12 | 0.07-0.14 | 0.08-0.18 | 0.09-0.20 | 0.10-0.22 | 0.11-0.24 | 0.12-0.24
(130-200 HB)

High Strength Austenitic Stainless Steel and Stainless Cast

20-40 40-80 0.03-0.08 | 0.04-0.10 | 0.05-0.10 | 0.06-0.12 | 0.07-0.14 | 0.08-0.16 | 0.09-0.18 | 0.10-0.18
Steel (< 25 HRC)

Austenitic-ferritic Stainless Steel

(< 30HRQ) 20-35 30-60 0.03-0.08 | 0.04-0.10 | 0.05-0.10 | 0.06-0.12 | 0.07-0.14 | 0.08-0.16 | 0.09-0.18 | 0.10-0.18

Gray Cast Iron FC 250

(< 32HRQ) 60-100 60-140 | 0.13-0.20 | 0.15-0.23 | 0.17-0.30 | 0.20-0.35 | 0.23-0.40 | 0.25-0.45 | 0.28-0.48 | 0.30-0.50

Alloy Cast Iron/Nodular Cast Iron FCD450

(< 28HRQ) 60-100 60-140 | 0.11-0.18 | 0.13-0.20 | 0.15-0.25 | 0.17-0.32 | 0.20-0.36 | 0.22-0.42 | 0.24-0.45 | 0.25-0.48

High Alloy Cast Iron and Nodular Cast Iron

60-90 60-100 | 0.06-0.11 | 0.08-0.13 | 0.10-0.16 | 0.12-0.20 | 0.14-0.26 | 0.16-0.28 | 0.18-0.30 | 0.20-0.32
(<45HRQ)

Precautions

1. Make sure the workpiece is fixed firmly to the machine.
Use of precision holders, hydro chucks, and high-quality collet chucks is recommended.

2. Use a drill with a run-out of less than 0.02 mm when mounting.

3. Standard cutting conditions is when water-soluble coolant is applied.

4. If the tool diameter you want to use is not listed in the table, please refer to the closest tool diameter value in the table.
Adjust the cutting parameters according to your working environment in Machining.

Solid tools % r~

End mill

Microssolid
tools

Drill

L76



Drill

KDA

Case Studies

o KDA extends 20% longer than the current set life.

& The condition of the cutting edge was good, and the wear of the
shoulder was less than competitor.

Type C
Hole 2 Body SCM 440
(Cross hole) ©6.9, Drilling
" Hole 1

Tool life
KDA 2,400 pcs or more/1KDA
Competitor C
Comgetitor D 2,000 pcs/1KDA
Cutting Conditions:

Hole 1:Vc = 50 m/min, f= 0.1 mm/rev, H = 25 mm
Hole 2:Vc = 40 m/min, f= 0.1 mm/rev, H=15 mm
Wet (Internal coolant) Combined cutting machine

(2 2
Type N

Competitor

(User evaluation)

KDA showed less variation in hole diameter compared to com-
petitor and achieved high efficiency machining. Machining
sound was quiet and chip condition was good.

E

Mold Part Cold Tool Steel
@5.1, Drilling

Hole diameter variation (H=7.5 mm)

KDA

Competitor E

Cutting Conditions:
Ve =80 m/min, f=0.15 mm/rev,H =15 mm
Wet (External coolant) BT 50

e KDA was stable in stainless steel machining, and the tool life was
& more than 2.3 times longer than the competitor.
Machining by competitor was unstable due to sudden fracture.
Type C

Nozzle SUS304
©5.5 (3D) Drilling
(Final drill diameter: 26.0)

Drilling 6 holes

KDA Cutting edge condition: Good
(After drilling 5,600 holes)

e
- n
"
[
Tool life

KDA 5,600 holes or more /1KDA
(I 400 Roles/IKDA

Cutting Conditions:
Ve =30 m/min, f=0.06 mm/rev, H=9 mm
Wet (Internal coolant) KDA0550X03S060C

TypeN

Tool life

KDA

Competitor G

Achieved stable machining with a tool life of 1.2 times.
Competitor's machining was unstable and required two tools per
work lot.

One KDA was sufficient.

Shaft SUS630
©5.1(3D) Drilling

1,000 pcs/ikpa
500 ~ 800 pcs/1KDA (Unstable)

Cutting Conditions:
Ve =50 m/min, f=0.1 mm/rev, H=10 mm
Wet (External coolant) KDAO510X03S060N

KDA was possible to machining well up to the same tool life as
the competitor.
KDA was able to reduce costs.

Valve Stainless Steel
©3.5 (3D) Drilling

Tool life

KDA

2,400 pcs/1KDA
Competitor H 2 ,400 pcs/1KDA

Cutting Conditions:
Ve =30 m/min, f=0.1 mm/rev, H =10 mm (3mm Step)
Wet (External coolant) Automatic lathe KDA0350X03S060N

KDA maintained stable machining.
Achieved tool life 1.3 times longer than the competitor.

Pedestal for tool S45C
211.6 (3D) Drilling

Tool life

KDA 6,800 pcs/1kpA
Competitor | 5,000 pcs/1kpa

Cutting Conditions:

Ve =54 m/min, f = 0.22 mm/rev, H =30 mm
Wet (External coolant) Combined cutting machine KDA1160X035120N

L77
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Drill 2IDF: Solid drill for CFRP

Solid tools

End mill

Micro solid
tools

Drill

Diamond coated solid tools

Newly developed high performance diamond coating
Long tool life and high precision machining of CFRP

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

_.‘. __].'l:-l-l

L Afl.‘*..'alll.k_*. LU

Cross-section of diamond coating |

Special tool geometry coatet with a smooth diamond coating reduces cutting force.
Long tool life, high precision and high quality machining of CFRP

Unique rake face delivers sharpness at the top of drill
Low cutting force provides long tool life

Unique rake face

Wide flute width maintains excellent chip evacuation

Cutting force comparison ... cvaluation) No. of cutting holes comparison (i ezl evaluation)

150 Tool life

Max.125N M Kyocera Kyocera 1,200 holes or more ﬁ

[ Competitor A

o 4 Max.83N Competitor

50 Surface finish

Thrust force (N)

r-q-ﬂq—n—tﬁ—w

"
Provides high quality surface
finish and long tool life
0 0.2 0.4 ) ) 0.6 0.8 1 - S
Cutting time (sec)

ey e e et e i Sl

Cutting conditions : Vc = 100 m/min, f = 0.08 mm/rev

Outside dia. 6 mm (Special order item), Dry Workpiece material : CFRP 4.6 mm (Thickness) Cutting conditions : Vc = 100 m/min, = 0.08 mm/rev

Outside dia. 87 mm (Special order item), Dry Workpiece material : CFRP 4.6 mm (Thickness)
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21DF: Solid drill for CFRP

Drill
'
Recommended workpiece materials % 1st choice
Aluminum &
Non Ferrous Material
Q
SgLTW.. - ) N
. ——
® [ ]
b LCF -
LN o
a
OAL
Dimensions
Dimension (mm)
=
Description EE DC | DC | Z| = i
Z |(mm)| (n) | &S|~
2IDF 04763-KCD ® (4.763[3/16| 6 | 70| 35 40
06350-KCD ® |635| 1/4 g |90 40 | 45
07938-KCD ® |7.938| 5/16 50 | 55
* Special ordering is available
Identification system L
(1) (2‘) (3")
— —
(1) Series (2) Outside dia. (3) Others “©
o
04763 o
2ZDF : Drill for CFRP } KCD : Diamond coating kel
4.763mm Ie)
v
Recommended cutting conditions
DC(mm)
Workpiece Material Cutting Conditions
04.763 #6.350 97.938
Spindle Revolution (min™) 3,400~6,700 2,500~5,000 2,000~4,000
CFRP
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.
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Drill

Flat drill KDZ

Solid tools % r-

End mill

Micro solid
tools

Drill

High performance flat bottom drill

KDZ

2 Styles available

K-series

Let your potential shine

Stability-oriented ;

KDZ

Tough edge

Standard type for various machining
applications

- Flat land specifications on corners

- Excellent chip evacuation with special flute shape

- Long tool life with MEGACOAT NANO EX coating
technology

Stable machining accuracy even when drilling into cylindrical

or curved surfaces.

(KDZ-HP is recommended for cylindrical and curved surfaces.)

KDZ-HP
P

Low cutting force

High-precision and stable machining
with special chip thinning shape

- Improved machining accuracy when entering the
workpiece

- Long tool life with MEGACOAT NANO EX coating
technology

n Excellent for drilling in many different applications

'.!
] v ]
.I,.‘ (4

A
Burr reduction

[

Internal face
finishing

Plunging of Thin Plate

Flat bottom holes ™=
with
asingle tool

Counterbonng

Drill a guide hole
and counterboreat -

the same time

Flat bottom finishing after drilling

L80
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Drill Flat drill KDZ

\/ M=GACOAT

NANO EX | sotid |

a Excellent wear resistance and fracture resistance

A unique coating designed to optimize drilling performance MEGACOAT® NANO EX

= Special nano lamination | |
35 X

Nano-lamination m

AICrN based coating 1. Improved toughness by optimizing the lamination

Excellent lubricity and adhesion

period of the film
2. Increased Cr content for excellent lubricity and with
adhesion resistance to suppress wear and chipping

Cutting edge conditions comparison when drilling (nternal evaluation)

KDZ (MEGACOAT NANO EX)

Nano-lamination
TiAIN based coating

Superior wear resistance

Corner

Center

» A Cutting Conditions: Vc = 80 m/min, f = 0.06 mm/rev,
base materlal Cutting Dia. @3, Drilling depth: 6 mm Wet (External Coolant)

CG Image Workpiece material: S50C

B Unique shape for excellent machining performance

Solid tools % -

KDZ X
|
A Large Chip Pocket a’

Excellent Chip Evacuation

Special design improves
chip thinning and discharge

Reducing the load on the

center of the cutting edge —
There is no land and a rake face is formed from the cutting edge

Reduced impact forces when entering provides high-precision
and stable machining (~212)
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Drill

Flat drill KDZ

Solid tools % r~

End mill

Micro solid
tools

Drill

KDZ (Short)
Without Shank dia.
Coating  coolant holes Helix angle tolerance
DEER=
(DC=~012)
sl E=—=I1s E
LCF
LN
OAL
Dimensions
- Dimension (mm) - Dimension (mm)
. = i . = i
Description § " Dla‘.tolerance § g ey Description § 0 Dla‘.tolerance § g ey
min. | max. min. | max.
Kbz 0100X1.55040N o1 314 Kbz 0400X1.55060N o4 12113
0110X1.55040N ® 11 35|45 0410X1.55060N ® 4.1
0120X1.55040N ® (12 0420X1.55060N ® (42 13114
0130X1.55040N ® (13 415 0430X1.5S060N ® (43
0140X1.55040N ® (14 45155 0440X1.55060N ® (44
-0.01| 0 | 4|50 -0.012) 0 | 6 |60
0150X1.55040N ® |15 sl 0450X1.55060N ® (45 14115
0160X1.55040N ® (16 0460X1.55060N ® (46
0170X1.55040N ® (17 55(6.5 0470X1.5S060N ® (47
0180X1.55040N ® (18 6|7 0480X1.55060N ® (48 15116
0190X1.55040N ® 19 0490X1.55060N ® |49
KDz 0200X1.55040N o2 6|7 Kbz 0500X1.55060N o5
0210X1.55040N ® (21 0510X1.55060N ® (51 16|17
0220X1.55040N ® (22 718 0520X1.55060N ® (52
0230X1.55040N ® 23 0530X1.55060N ® 53
0240X1.55040N ® (24 0540X1.55060N ® (54
-0.01] 0 | 4|50 -0.0120 0 | 6 |60
0250X1.55040N ® (25 819 0550X1.5S060N ® (55 17118
0260X1.55040N ® (26 0560X1.55060N ® (56
0270X1.55040N ® (27 0570X1.55060N ® (57
0280X1.55040N ® |28 9110 0580X1.55060N ® 58 18119
0290X1.55040N ® (29 0590X1.55060N ® (59
Kbz 0300X1.55060N ® | 3 |-001 9110 KDz 0600X1.55060N ® | 6 [-0.012 6 | 60
0310X1.55060N ® (3.1 0610X1.55080N ® (6.1 19|21
0320X1.55060N ® 32 101 0620X1.55080N ® (6.2
0330X1.55060N ® (33 0630X1.55080N ® (63
0340X1.55060N ® (34 0640X1.55080N ® (64
0 | 660 0 20|22
0350X1.55060N ® (3.5/-0.012 1112 0650X1.55080N ® |6.5[-0.015 8|70
0360X1.55060N ® (36 0660X1.55080N ® (6.6
0370X1.5S060N ® (37 0670X1.55080N ® (6.7
0380X1.55060N ® (38 12113 0680X1.55080N ® (68 2123
0390X1.55060N ® (39 0690X1.55080N ® (69

@ : Standard item
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Drill Flat drill KDZ

Dimensions
- Dimension (mm) - Dimension (mm)
- = i - = i
Description § 0 Dla‘.tolerance § g ey Description § 0 Dlzf.tolerance § g ey
min. | max. min. | max.
Kbz 0700X1.5S080N o7 KDZ 1000X1.55100N ® | 10 [-0.015 10 | 80 1l
0710X1.55080N @ |71 22|24 1010X1.55120N ® (10.1
0720X1.55080N ® |72 1020X1.55120N ® |10.2
0730X1.5S080N ® |73 1030X1.55120N ® (103 32|34
0740X1.55080N ® |74 23 1040X1.55120N ® |10.4
-0.015 0 [ 8 70 0
0750X1.55080N ® |75 L 1050X1.55120N ® (10.5-0.018] 12 1100
0760X1.55080N ® |76 25 1060X1.55120N ® |10.6 3|3
0770X1.5S080N ® |77 2 1070X1.55120N ® |10.7
0780X1.5S080N ® |78 1080X1.55120N ® |10.8
0790X1.55080N ® |79 1090X1.55120N ® |10.9 34136
KDz 0800X1.5S080N ® |38 8 (70 KDz 1100X1.55120N o |1 36
0810X1.55100N ® 8.1 25127 1110X1.55120N ® (111 L
0820X1.55100N ® 82 1120X1.55120N ® |11.2
0830X1.55100N ® |33 1130X1.55120N ® (113 35137
0840X1.55100N ® (84 L0013 o 26|28 1140X1.55120N ® |114 é
0850X1.55100N ® |85 10 | 80 1150X1.55120N ® (11.5(-0.018] 0 [ 12100
0860X1.55100N ® (86 1160X1.55120N ® |11.6 “
0870X1.55100N ® (87 27129 1170X1.55120N ® |11.7 36| 38 8
0880X1.55100N ® 388 1180X1.55120N ® |11.8 %
0890X1.55100N ® 89 28|30 1190X1.55120N ® |11.9 §
KDz 0900X1.55100N ®|9 1200X1.55120N o |12 37139
0910X1.55100N ® |9.1 2130
0920X1.55100N ® |92
0930X1.55100N ® 93 2|31
0940X1.55100N ® 94
-0.015 0 (1080
0950X1.55100N ® |95
0960X1.55100N ® |96
0970X1.55100N ® |97 30|32
0980X1.55100N ® 938
0990X1.55100N ® |99 31033

Recommended cutting conditions & L90

@ : Standard item
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Drill

Flat drill KDZ

Solid tools % r~

End mill

Micro solid
tools

Drill

KDZ (Regular)
Without Shank dia.
Coating  coolantholes Helixangle tolerance
T | =
(DC=~012)
1
R e E
LCF L
LN
OAL
Dimensions
- Dimension (mm) - Dimension (mm)
. = i . = i
Description § " Dla‘.tolerance § g ey Description § 0 Dla‘.tolerance § g ey
min. | max. min. | max.
Kbz 0300X3.0S060N ® | 3 (-001 Kbz 0600X3.0S060N ® | 6 [-0.012 6 | 60 128 |
0310X3.0S060N ® (31 14 {15 0610X3.05080N ® 6.1
0320X3.0S060N ® (32 0620X3.0S080N ® (6.2 28 2
0330X3.0S060N ® (33 0630X3.0S080N ® (63
0340X3.0S060N ® (34 15116 0640X3.0S080N ® (64
00120 0 | 6 |60 -0.015 0
0350X3.0S060N ® |35 0650X3.0S080N ® (6.5 8 (70
0360X3.0S060N ® (36 0660X3.0S080N ® (66 30 |31
0370X3.0S060N ® (37 17118 0670X3.0S080N ® (6.7
0380X3.0S060N ® (38 0680X3.0S080N ® (68
0390X3.0S060N ® 39 0690X3.0S080N ® 69 3|3
KDz 0400X3.0S060N ® |4 19120 Kbz 0700X3.0S080N o7
0410X3.0S060N ® 41 0710X3.0S080N ® 7.1
0420X3.0S060N ® (42 0720X3.0S080N ® (72 32133
0430X3.0S060N ® (43 20| 21 0730X3.0S080N ® |73
0440X3.0S060N ® (44 0740X3.0S080N ® |74
-0.0120 0 | 6 |60 -0.0151 0 | 8 |70
0450X3.0S060N ® (45 0750X3.0S080N ® (75
0460X3.0S060N ® (46 0760X3.0S080N ® (76
0470X3.0S060N ® (47 21|22 0770X3.0S080N ® (77 34135
0480X3.0S060N ® |48 0780X3.0S080N ® |7.78
0490X3.0S060N ® (49 0790X3.0S080N ® (79
Kbz 0500X3.0S060N @5 KDz 0800X3.0S080N ® 38 8|70 136 |
0510X3.0S060N ® (5.1 23|24 0810X3.05100N ® 81
0520X3.0S060N ® 52 0820X3.0S100N ® 82 36 37
0530X3.0S060N ® (53 24| 25 0830X3.0S100N ® (83
0540X3.0S060N ® (54 0840X3.0S100N ® (84
-0.012) 0 | 6 |60 -0.015| 0
0550X3.0S060N ® |55 25126 0850X3.05100N ® |85 10 | 80
0560X3.0S060N ® 56 0860X3.0S100N ® (86 38139
0570X3.0S060N ® (57 % | 27 0870X3.0S100N ® (87
0580X3.0S060N ® (58 0880X3.0S100N ® (88
0590X3.0S060N ® (59 0890X3.05100N ® (89 39140

@ : Standard item
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Drill Flat drill KDZ

Dimensions
_ Dimension (mm)
i = Dia. tolerance
Description § D . § g &
min. | max.
KDz 0900X3.05100N N
0910X3.05100N ® |9
0920X3.05100N ® (92 4|0
0930X3.05100N ® (93
0940X3.05100N ® (94
0015 0 [10] 80
0950X3.05100N ® |95
0960X3.05100N ® (96
0970X3.05100N ® (97 0|8
0980X3.05100N @98
0990X3.05100N ® |99
KDZ  1000X3.05100N ® |10 [-0.015 1080 [45]
1010X3.05120N ® [10.1 45
4 L
1020X3.05120N ® (102
1030X3.05120N e [103
46 | 47
1040X3.05120N ® (104 0 é
1050X3.05120N ® (10.5/-0.018 12 [100
1060X3.05120N ® (106 “”
1070X3.05120N ® (107 47 |48 3
1080X3.05120N ® [103 5
1090X3.05120N ® [109 5
KDZ  1100X3.05120N K v
1110X3.05120N o111
1120X3.05120N e (112 51152
1130X3.05120N ® 113
1140X3.05120N ® [114
1150%3.05120N ® (1150018 0 |12]100
1160X3.05120N o116
1170X3.05120N ® (117 5,
1180X3.05120N o118
1190X3.05120N ® |19 ]
1200X3.05120N YR 54

Recommended cutting conditions @& L90

@ : Standard item
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Drill

Flat drill KDZ-HP

Solid tools % r~

End mill

Micro solid
tools

Drill

KDZ-HP (Short)
Without Shank dia. Shank dia.
Coating  coolantholes  Helixangle tolerance tolerance
(¢ =
(DC=~012) (DC=012.5~)
30°(03~:60%)
R Ea— B R e —
W - ‘
oAL RN
OAL
Fig. 1 Fig. 2
Dimensions
- Dimension (mm) - Dimension (mm)
Description § Dia. tolerance | _ Sl ..? Description § Dia. tolerance | _ Sl ..?
ElLY SR 3| 00— S|S|=|W
min. | max. min. | max.
Kbz 0100X1.5S040N-HP o1 351(43 Kbz 0500X1.5S060N-HP o5
0110X1.5S040N-HP ® |11 39|47 0510X1.5S060N-HP ® (51 16117
0120X1.55040N-HP ® (12 43151 0520X1.5S060N-HP ® (52
0130X1.55040N-HP ® (13 47155 0530X1.5S060N-HP ® (53
0140X1.5S040N-HP ® (14 5.1159 0540X1.5S060N-HP ® (54
-0.01| 0 | 4|50 1 -0.012) 0 | 6 |60 1
0150X1.5S040N-HP ® (15 5563 0550X1.5S060N-HP ® (55 17 (18
0160X1.55040N-HP ® (16 57165 0560X1.5S060N-HP ® (56
0170X1.5S040N-HP ® (17 5916.7 0570X1.5S060N-HP ® (57
0180X1.55040N-HP ® (18 6.1(6.9 0580X1.55060N-HP ® (58 18119
0190X1.55040N-HP ® |19 63|71 0590X1.5S060N-HP ® |59
KDz 0200X1.55040N-HP o2 65(73 Kbz 0600X1.5S060N-HP ® | 6 [-0.012 6 | 60
0210X1.55040N-HP ® (21 6977 0610X1.5S080N-HP ® (6.1 19|21
0220X1.5S040N-HP ® (22 73|81 0620X1.5S080N-HP ® (6.2
0230X1.55040N-HP ® 23 77|85 0630X1.5S080N-HP ® 63
0240X1.55040N-HP ® (24 8.1(89 0640X1.5S080N-HP ® (64
-0.01] 0 | 4|50 1 0 20221
0250X1.55040N-HP ® (25 85193 0650X1.5S080N-HP ® |6.5-0.015 8|70
0260X1.55040N-HP ® (26 88195 0660X1.5S080N-HP ® (66
0270X1.5S040N-HP ® (27 9.119.8 0670X1.5S080N-HP ® (6.7
0280X1.55040N-HP ® |28 93|10 0680X1.5S080N-HP ® 68 21|23
0290X1.55040N-HP ® (29 9.51(10.3 0690X1.5S080N-HP ® (69
KDz 0300X1.5S060N-HP ® | 3 |-001 9110 KDz 0700X1.5S080N-HP e |7
0310X1.5S060N-HP ® (3.1 0710X1.5S080N-HP o 7.1 22| 24
0320X1.5S060N-HP ® 32 101 0720X1.5S080N-HP ® |72
0330X1.5S060N-HP ® (33 0730X1.5S080N-HP ® (73
0340X1.5S060N-HP ® (34 0740X1.5S080N-HP ® (74 23
0 | 660 1 -0.0151 0 | 8 |70 1
0350X1.5S060N-HP ® (3.5/-0.012 1112 0750X1.5S080N-HP ® |75 L
0360X1.5S060N-HP ® (36 0760X1.5S080N-HP ® (76 25
0370X1.5S060N-HP ® (37 0770X1.5S080N-HP ® (77 2
0380X1.5S060N-HP ® (38 12113 0780X1.5S080N-HP ® (78
0390X1.55060N-HP ® (39 0790X1.5S080N-HP ® (79
Kbz 0400X1.5S060N-HP |4 1213
0410X1.5S060N-HP ® 41
0420X1.55060N-HP ® (42 13114
0430X1.5S060N-HP ® (43
0440X1.55060N-HP ® (44
-0.0120 0 | 6 |60 1
0450X1.5S060N-HP ® (45 14115
0460X1.55060N-HP ® (46
0470X1.5S060N-HP ® (47
0480X1.5S060N-HP ® |48 151]16
0490X1.55060N-HP ® (49

@ : Standard item

L86
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Drill Flat drill KDZ-HP

Dimensions
- Dimension (mm) - Dimension (mm)
Description § Dia. tolerance | _ Sl ..? Description § Dia. tolerance | _ Sl ..?
ElLY SR 3| 00— S|S|=|W
min. | max. min. | max.
KDz 0800X1.5S080N-HP o |38 8 (70 KDZ 1100X1.55120N-HP e |11 336
0810X1.55100N-HP ® |81 25 (27 1110X1.55120N-HP e |11.1
0820X1.55100N-HP ® |82 1120X1.55120N-HP ® |11.2
0830X1.55100N-HP ® |83 1130X1.55120N-HP ® |11.3 35137
0840X1.55100N-HP ® |84 26 | 28 1140X1.55120N-HP ® |11.4
-0.015 0 1 -0.018 0 | 12100 1
0850X1.55100N-HP ® |85 10 | 80 1150X1.55120N-HP ® |115
0860X1.55100N-HP ® |86 1160X1.55120N-HP ® |11.6
0870X1.55100N-HP ® |87 27129 1170X1.55120N-HP ® |11.7 36 |38
0880X1.55100N-HP ® |38 1180X1.55120N-HP ® |11.8
0890X1.55100N-HP ® |89 28 | 30 1190X1.55120N-HP ® [119
KDz 0900X1.55100N-HP ®|9 2|30 KDz 1200X1.55120N-HP ® |12 37 |39
0910X1.55100N-HP ® |91 1250X1.55120N-HP ® |12.5 41| 41 L
0920X1.55100N-HP ® |92 1300X1.55120N-HP ® |13 100| 43 | 43
0930X1.55100N-HP ® |93 1350X1.55120N-HP ® 135 44 | 44
0940X1.55100N-HP ® |94 B3 1400X1.55120N-HP ® |14 12 45 | 45 g/
-0.015 0 | 1080 1 -0.018 0 2
0950X1.55100N-HP ® |95 1450X1.55120N-HP ® 145 47 | 47
0960X1.55100N-HP ® |96 1500X1.55120N-HP ® |15 48 | 48 “
0970X1.55100N-HP ® |97 30 | 32 1550X1.55120N-HP ® |15.5 | |15 50 | 50 8
0980X1.55100N-HP ® |98 1600X1.55160N-HP ® |16 16 52 |52 5
0990X1.55100N-HP ® |99 31(33 1650X1.55160N-HP ® |16.5 53153 ©
KDz 1000X1.55100N-HP ® | 10 [-0.015 10 | 80 1l KDz 1700X1.55160N-HP e |17 54 | 54 v
1010X1.55120N-HP ® |10.1 1750X1.55160N-HP @ |17.5[-0.018 115] 56 | 56
1020X1.55120N-HP ® |10.2 1800X1.55160N-HP ® |18 16 57 | 57
1030X1.55120N-HP ® (103 32(34 1850X1.55160N-HP ® |185 0 5915912
1040X1.55120N-HP ® (104 1900X1.55160N-HP ® |19 60 | 60
1050X1.55120N-HP @ |10.5[-0.018 0 12 1100 1 1950X1.55160N-HP ® |19.5 0021 _125 62 | 62
1060X1.55120N-HP ® |10.6 335 2000X1.55200N-HP ® |20 20 63 | 63
1070X1.55120N-HP ® |10.7
1080X1.55120N-HP ® (108
1090X1.55120N-HP ® |10.9 34136

Recommended cutting conditions @ L91

@ : Standard item

L87



Drill Flat drill KDZ-HP

KDZ-HP (Regular)

Without Shank dia.
Coating  coolantholes  Helixangle tolerance

20°
DEEYES

(DC=~012)

30°(@3~:60°)

0 sl B B8

LCF 1
N OAL LCF(LN) ‘

OAL |
Fig. 1 Fig. 2
Dimensions
- Dimension (mm) - Dimension (mm)
- = i ; - = i 5
Description § " Dla‘.tolerance § g ey =2 Description § " Dla‘.tolerance § g ey =2
min. | max. min. | max.
Kbz 0300X3.0S060N-HP ® | 3 (-001 KDZ 0600X3.0S060N-HP ® | 6 [-0.012 6 | 60 28| 2
0310X3.0S060N-HP ® (31 14 {15 0610X3.0S080N-HP ® 6.1
0320X3.0S060N-HP ® 32 0620X3.0S080N-HP ® (6.2 28 2
0330X3.0S060N-HP ® (33 15|16 0630X3.0S080N-HP ® (63
0340X3.0S060N-HP ® (34 0640X3.0S080N-HP ® |64
0350X3.0S060N-HP ® |3.5[-0.012 0|6 1 0650X3.0S080N-HP ® | 6.5[-0.015] 0 8 (70 1
0360X3.0S060N-HP ® (36 0660X3.0S080N-HP ® (6.6 30 |31
0370X3.0S060N-HP ® |37 17 (18 0670X3.0S080N-HP ® (6.7
0380X3.0S060N-HP ® (338 0680X3.0S080N-HP ® 638
0390X3.0S060N-HP ® 39 0690X3.0S080N-HP ® 69 3%
Kbz 0400X3.0S060N-HP o |4 19| 20 Kbz 0700X3.0S080N-HP |7
L 0410X3.0S060N-HP ® |41 0710X3.0S080N-HP ® |71
0420X3.0S060N-HP ® |42 0720X3.0S080N-HP ® |72 32033
0430X3.0S060N-HP ® (43 20 (21 0730X3.0S080N-HP ® |73
g/ 0440X3.0S060N-HP ® |44 0740X3.0S080N-HP @ |74
-0.012| 0 | 6 |60 1 -0.015 0 [ 8 (70 1
0450X3.0S060N-HP ® |45 0750X3.0S080N-HP ® |75
%) 0460X3.0S060N-HP ® |46 0760X3.0S080N-HP ® |76
8 0470X3.0S060N-HP ® |47 21|22 0770X3.0S080N-HP ® |77 34135
% 0480X3.0S060N-HP ® |48 0780X3.0S080N-HP ® |78
§ 0490X3.0S060N-HP ® |49 0790X3.0S080N-HP ® |79
Kbz 0500X3.0S060N-HP ®|5 KDz 0800X3.0S080N-HP ®|38 8 (70 36| 2
I 0510X3.0S060N-HP ® |51 23|24 0810X3.0S100N-HP ® 8.1
End mill 0520X3.0S060N-HP ® |52 0820X3.0S100N-HP ® |32 36 37
— 0530X3.0S060N-HP ® 53 0830X3.0S100N-HP ® 83
Micro solid 24| 25
tools 0540X3.0S060N-HP ® |54 0840X3.0S100N-HP ® (84
| -0.0121 0 | 6 |60 1 -0.015 0
. 0550X3.0S060N-HP ® |55 25126 0850X3.05100N-HP ® |85 10 | 80 1
Dril 0560X3.0S060N-HP ® |56 0860X3.0S100N-HP ® |86 38139
0570X3.0S060N-HP ® |57 2% | 27 0870X3.0S100N-HP ® 87
0580X3.0S060N-HP ® |58 0880X3.0S100N-HP ® (388
0590X3.0S060N-HP ® |59 0890X3.05100N-HP ® (89 39140

Recommended cutting conditions @ L91
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Drill Flat drill KDZ-HP

Dimensions
_ Dimension (mm)
- = Dia. tolerance =
Description § b . § g & =
min. | max.
KDZ  0900X3.05100N-HP N
0910X3.05100N-HP YEX
0920X3.05100N-HP ® (92 4|0
0930X3.05100N-HP ® (93
0940X3.05100N-HP ® (94
0015 0 [10] 80 1
0950X3.05100N-HP @95
0960X3.05100N-HP ® (96
0970X3.05100N-HP ® (97 0|8
0980X3.05100N-HP @98
0990X3.05100N-HP @[99
KDZ  1000X3.0S100N-HP ® |10 [-0.015 10 | 80 452
1010X3.05120N-HP ® [10.1 5| L
1020X3.05120N-HP ® (102
1030X3.05120N-HP e [103
1040X3.05120N-HP ® (104 0 )4 é
1050X3.05120N-HP ® (10.5/-0.018 12 [100 1
1060X3.05120N-HP ® (106 “”
1070X3.05120N-HP ® |07 47 | 48 3
1080X3.05120N-HP ® (108 3
1090X3.05120N-HP ® [109 5
KDZ  1100X3.05120N-HP K v
1110X3.05120N-HP o111
1120X3.05120N-HP e (112 5152
1130X3.05120N-HP ® 113
1140X3.05120N-HP ® [114
1150%3.05120N-HP ® (1150018 0 |12]100 1
1160X3.05120N-HP o116
1170X3.05120N-HP ® (117 53| 54
1180X3.05120N-HP o118
1190X3.05120N-HP ® |19
1200X3.05120N-HP on 54542

Recommended cutting conditions @ L91

@ : Standard item
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End mill

Microssolid
tools

Drill

« Use chuck and machine with the highest rigidity possible

« Drilling stainless steel (SUS 304, SUS 316) is not recommended

« Cutting condition modifications may be needed when cutting a slant surface, depending on the
slant angle (Right Figure)
When workpiece slant is 30° or less, reduce the feed rate by 50%
When workpiece slant is 30° or more, reduce the revolution by 70% and the feed rate by 30%

L90

2D(2xDC) or less

Outside diameter (¢DC)

Drill Flat drill KDZ
Recommended cutting conditions
KDZ
Workpiece Application 0ut5|de(lr)r:':1nn)1eterD( o1 92 03 o4 85 06 08 810 012
spindleRevolution |19 60 | 19500 | 8300 | 6200 | 5000 | 4200 | 3200 | 250 | 2100
Structural Steel (min™)
Carbon Steel
55400, 345¢ Feed Rate 300 380 520 520 520 520 520 450 450
(mm/min)
Sp'”d'(en:‘;‘,’%'”“"” 19,000 | 10,000 | 7,200 5,400 4,400 3,600 2,700 2,200 1,800
Alloy Steel
SCM, SNCM Feed Rt
eed hate 300 320 450 450 450 450 450 400 400
(mm/min)
spindleRevolution |10 090 | 000 | 3900 | 290 | 2300 | 1%0 | 1500 | 1200 | 1,00
(min")
Pre-hardened Steel
(30~45HRQ) Feed Rt
1 eed nate 210 210 210 210 210 210 210 190 190
(mm/min)
Sp'"d'(en:‘;‘,’%'““"" 16,000 | 10,000 | 7,200 | 5400 | 4400 | 3,600 | 2700 | 2,200 | 1,800
Nodular Cast Iron
FCD400 . Feed Rt
Plunging eed nate 200 300 390 390 390 390 390 340 340
(mm/min)
Sp'"d'frxf]‘,’%'““"" 20,000 | 20,000 | 17,800 | 13,100 | 10,500 | 8900 | 6700 | 5400 | 4,500
Aluminum Alloy
A7075 Feed Rt
eed nate 500 850 1,270 1,270 1,270 1,270 1,270 1,270 1,270
L (mm/min)
. Spindle Revolution |5, 00 | 20,000 | 13,700 | 10,00 | 8000 | 6700 | 5000 | 4000 | 3,400
Aluminum Alloy (min™")
Casting
AC, ADC Feed Rate
% (/i) 450 750 820 820 820 820 820 820 820
w»
o
..9 Precautions
ie) «This tool is specially designed for plunging and NOT recommended for traversing Regular type Short type
° « Coolant is recommended
v « Adjust ap to suit machine rigidity and overhang length 0 S Drilling depth
. . o N i
Pecking is recommended when Drilling Depth is 2D or over Drilling depth 1.5D(1.5%DC) or less

Outside diameter (¢DC)




Drill Flat drill KDZ-HP

KDZ-HP
Workpiece Application 0uts||)d(e(21|z1n)1eter ol | 0615 | 02 | 625 | 63 | 0835 | 04 | 045 | 05 06 08 | 010 | 012 | 914 | 616 | 018 | 020
Spindle
Revolution  |20,700{13,800(11,150{ 9,200 | 9,100 | 7,800 | 6,800 | 6,100 | 5,500 | 4,600 | 3,500 | 2,800 | 2,300 | 1,800 | 1,600 | 1,400 | 1,300
Structural Steel P
(minT)
Carbon Steel
$5400, 545C Feed Rate
) 350 | 350 | 430 | 430 | 520 | 520 | 520 | 520 | 520 | 520 | 520 | 520 | 520 | 480 | 480 | 480 | 480
(mm/min)
Spindle
Revolution ~ |17,500{11,700| 9,600 | 7,650 | 7,200 | 6,200 | 5,400 | 4,800 | 4,400 | 3,600 | 2,700 | 2,200 | 1,800 | 1,500 | 1,350 | 1,200 | 1,100
Alloy Steel (min™)
SCM, SNCM Feed R
eedRate | 590 | 290 | 380 | 380 | 450 | 450 | 450 | 450 | 450 | 450 | 450 | 450 | 450 | 420 | 420 | 420 | 420
(mm/min)
Spindle
Revolution 9,600 | 6,400 | 5,570 | 4,460 | 3,900 | 3,400 | 2,900 | 2,600 | 2,300 | 1,900 | 1,500 | 1,200 | 1,000 | 850 | 750 | 650 | 600
Pre-hardened Steel (min™)
(30~45HRC) Feed R
eedRate | 420 | 120 | 170 | 170 | 210 | 210 | 210 | 210 | 210 | 210 | 210 | 210 | 210 | 200 | 200 | 200 | 200
(mm/min)
U Spindle
Revolution | 15,900{10,600{10,360| 8,290 | 7,200 | 6,200 | 5,400 | 4,800 | 4,400 | 3,600 | 2,700 | 2,200 | 1,800 | 1,550 | 1,350 | 1,200 | 1,100
Nodular Cast Iron (min™)
FCD400 Plundi Feed R
unging eedRate | 50 | 250 | 390 | 390 | 390 | 390 | 390 | 390 | 390 | 390 | 390 | 300 | 390 | 360 | 360 | 360 | 360
(mm/min)
Spindle
Revolution  |39,800126,600|23,000{18,500|17,800|15,200|13,100|11,800|10,500| 8,900 | 6,700 | 5,400 | 4,500 | 3,800 | 3,400 | 3,000 | 2,700
Aluminum Alloy (min™)
A7075 Feed Rat
(r‘:fm/ n?i:) 900 | 1,000 | 1,270 | 1,270 | 1,270 | 1,270 | 1,270 | 1,270 | 1,270 | 1,270 {1,270 | 1,270 | 1,270 | 1,270 | 1,270 | 1,270 | 1,270
Spindle L
. Revolution  |29,000{19,200(17,500{14,000|13,100|11,500{10,000| 8,800 | 8,000 | 6,700 | 5,000 | 4,000 | 3,400 | 2,900 | 2,500 | 2,200 | 2,000
Aluminum Alloy (min")
Casting
AG ADC FeedRate | ooy | 550 | 820 | 820 | 820 | 820 | 820 | 820 | 820 | 820 | 820 | 820 | 820 | 820 | 820 | 820 | 820
(mm/min)
]
o
Precautions o
« This tool is specially designed for plunging and NOT recommended for traversing Regular type Short type e
« Coolant is recommended —5
« Adjust ap to suit machine rigidity and overhang length €} 6 - (%]
« Pecking is recommended when Drilling Depth is 2D or over Drilling denth Drilling depth
« Use chuck and machine with the highest rigidity possible 23(;:(%5’;: less 1.5D(1.5%DC) or less
« Drilling stainless steel (SUS 304, SUS 316) is not recommended
« Cutting condition modifications may be needed when cutting a slant surface, depending on the
slant angle (Right Figure)

When workpiece slant is 30° or less, reduce the feed rate by 50% Outside diameter (gDC) Outside diameter (2DC)
When workpiece slant is 30° or more, reduce the revolution by 70% and the feed rate by 30%

L91



Drill

Flat drill 2ZDK

Solid tools % r~

End mill

Micro solid
tools

Drill

2ZDK (Short) Will be swichted to KDZ ® L82, L83
Without Shank dia. Shank dia.
_ Coating  coolantholes  Helixangle tolerance tolerance
v [ el 3 20°
QD LcF 4 |\ml s Carbide * 5
LN (DC=~012) (DC=012.5~)
OAL
Fig.1
= =z
%: ; T e e E
LCF(LN) o LCF(LN)
OAL OAL
Fig.2 Fig.3
Dimensions
_ Dimension (mm) - Dimension (mm)

Description E Dia. tolerance | _ » k=) Description E Dia. tolerance | _ » k=)
= | DC S|s|g|W|™ T | DC S|s|g|w|™
= min. | max. = min. | max.

2IDK 0108 (ORI 314 2IDK 0505 Ofl5
011S MTO| 1.1 0515 O 151
35145 16 | 17
0125 MTO| 1.2 0525 O 152
013S MTO| 1.3 415 053 O 153
014S MTO| 1.4 45155 0545 MTO| 5.4
— -0.01] 0 | 4|50 1 — -0.012) 0 | 6 |60 1
015S O (15 sl 0555 O 155 17 (18
0165 O 16 0565 O |56
0178 MTO| 1.7 55165 0575 MTO| 5.7
0185 MTO| 1.8 6|7 0585 O 158 18119
0195 MTO| 1.9 0595 MTO| 5.9
2IDK 0205 Of2 6|7 21DK 060S | O] 6 -0.012) 0 | 6 |60 | 2|
0215 MTO| 2.1 060S-P O 0 ]0.012 917
0225 MTO| 2.2 718 061S O 6.1
0235 MTO| 2.3 0625 O 6.2
0245 O 124 063S 0163
-0.01] 0 | 4|50 1
0255 O 125 819 064S O 164
817012022 1
0265 O 126 0655 O 1650015 0
0275 O {27 0665 O 6.6
0285 MTO| 2.8 9110 0675 MTO| 6.7
0295 O 129 068S O 168 2123
2IDK 0308 O3 |-001 9110 0695 MTO0| 6.9
031S O 131 2IDK 070S o7
0325 MT0| 3.2 101 0715 MTO| 7.1 22|24
033 O 133 0725 MT0| 7.2
034S O 134 073S O 173
0 | 660 1
0355 O |3.5[-0.012 1112 074S MTO| 7.4 23
- -0.0151 0 | 8 |70 1
0365 MTO| 3.6 0755 O 1|75 L
0375 O (37 0765 MTO| 7.6 25
0385 MT0| 3.8 12113 0775 O |77 "
039S MTO| 3.9 0785 O 178
2IDK 0405 Ol 4 12113 0795 MTO| 7.9
0415 O 141
0425 O |42 13114
043S O (43
0445 MTO| 4.4
-0.0120 0 | 6 |60 1
0455 O |45 14115
0465 MTO| 4.6
0475 MTO| 4.7
0485 O 148 15116
0495 O |49

(O : Check availability MT0 : Made to order

L92
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Drill Flat drill 2ZDK

Dimensions
_ Dimension (mm) _ Dimension (mm)
Description § Dia. tolerance | _ Sl .? Description E Dia. tolerance | _ Sl .?
= | DC SIS|E|WN S| DC SEIEIL
= min. [ max. < = min. [ max. <
2IDK 080S O 8 8 (70 | 2 | 2IDK 1105 oln 3|36
081S MTO| 8.1 25 (27 118 MTO[11.1
0825 0182 128 MT0|11.2
083S MTO| 8.3 113S MT0{11.3 35137
084S MTO| 8.4 26| 28 114S MTO|11.4]
— -0.015 0 -0.018 0 |12 {100 1
085S O 185 10 | 80 1 1158 O 115
0865 MTO| 8.6 116S MTO|11.6
0875 O 187 27129 175 MT0|11.7 36 | 38
088S 0188 1185 MT0{11.8
089S MTO| 8.9 28 |30 1195 MTO[11.9
2IDK 090S Ol9 2 | 30 2IDK 1205 O 37139 2
0915 MTO| 9.1 1258 O 125 41|14 L
0925 MT0{ 9.2 1308 O3 100 43 | 43
093S MTO0| 9.3 2 |31 1355 O |13.5 " 44 | 44
0945 MTO| 9.4 1408 O |14 451453
- -0.015 0 (1080 1 - -0.018| 0
0955 O 9.5 1458 O 145 47 | 47 %}
0965 MTO0| 9.6 150 O |15 48 | 48 “
0975 MTO0| 9.7 30 | 32 1555 O |15.5 | |15 50 | 50 8
0985 O los 1605 o6 AREIEIE 5
0995 MT0{ 9.9 31033 1655 O 116.5 531533 E
2IDK 100S O |10 [-0.015 10 | 80 1l | 2 | 21DK 1705 o117 54 | 54
1015 MT0[10.1 1755 O |17.5}-0.018 115] 56 | 56
1025 MT0{10.2 1808 O 118 16 57|57 3
103S O 1103 32|34 1858 O 185 0 59|59
104S MT0{10.4] 190S o119 60 | 60
0 -0.021 125
1055 O [10.5}-0.018] 12 (100 1 1955 O 119.5 - 62 | 62
1065 MT0{10.6 335 2005 0120 20 63 (63| 2
1075 MT0{10.7
108S MT0{10.8
1095 MT0{10.9 34 (36

Recommended cutting conditions @) L95

(O : Check availability MT0: Made to order
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Drill Flat drill 2ZDK

21DK (Regular) Will be swichted to KDZ ® L84, L85

Without Shank dia.
Coating  coolantholes  Helixangle tolerance

20°
mEEYE

g ; ® ;
® ==l 2 8 — 2
LCF (LN) |
LN
OAL OAL
Fig. 1 Fig. 2
Dimensions
_ Dimension (mm)
Description E Dia. tolerance | _ » =y
S [ DC S|s|g|w|™
= min. | max.
2IDK 030 O] 31-001 14115
033 O 133 15116
035 O 135 17118
040 Ol 4 19|20
042 O 142 20|21
- 0 | 660 1
045 O [4.5]-0.012 2122
050 Ofl5 23| 24
053 O 153 24 | 25
055 O |55 25|26
056 O 156 26 | 27
2IDK 060 O] 6 |-0.012 6 |60(28[28| 2
L 065 O 165 30 |31
068 0168 31132 1
070 o7 8 170(32(33
075 O 175 0 34|35
080 O 8 |-0.015 36 36| 2
%) 085 O 185 38139
3 088 O [88 39| 40
+ 10 | 80 1
5 090 ol 4|4
g 095 0195 42 | 43
2IDK 100 O 110 |-0.015 1080 [45(45| 2
I 103 O {103 46 | 47
End mill 105 O {105 0 47 | 48 1
— 110 O | 11 -0.018] 12 {100 51 | 52
Micro solid
fools 115 o s 53], ||
120 [OR RV 54 2
Drill
Recommended cutting conditions @) L95

(O : Check availability
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Drill Flat drill 2ZDK

Recommended cutting conditions

2ZDK

Applications Workpiece material Application Outside dia. DC (mm) ol 02 03 04 05 06 08
Spindle revolution (min™) 19,500 11,200 8,300 6,200 5,000 4,200 3,200
Structural steel
Carbon steel -
Feed rate (mm/min) 300 380 520 520 520 520 520
Spindle revolution (min™) 19,000 10,000 7,200 5,400 4,400 3,600 2,700
Alloy steel
Feed rate (mm/min) 300 320 450 450 450 450 450
Spindle revolution (min™) 16,000 8,000 3,900 2,900 2,300 1,900 1,500
Prehardened steel
(30 ~ 45HRC) )
Feed rate (mm/min) 210 210 210 210 210 210 210
Plunge milling
Spindle revolution (min™) 16,000 10,000 7,200 5,400 4,400 3,600 2,700
Nodular cast iron
Feed rate (mm/min) 200 300 390 390 390 390 390
Plunge milling ) ] .
Spindle revolution (min”) 20,000 20,000 17,800 13,100 10,500 8,900 6,700
Aluminum alloys
Feed rate (mm/min) 500 850 1,270 1,270 1,270 1,270 1,270
Spindle revolution (min™) 20,000 20,000 13,100 10,000 8,000 6,700 5,000
Aluminum alloy casting
Feed rate (mm/min) 450 750 820 820 820 820 820
Applications Workpiece material Application Outside dia. DC (mm) 610 012 014 016 018 020
Spindle revolution (min™) 2,500 2,100 1,800 1,600 1,400 1,300
Structural steel
Carbon steel )
Feed rate (mm/min) 450 450 450 450 450 450
Spindle revolution (min™) 2,200 1,800 1,500 1,350 1,200 1,100
Alloy steel
Feed rate (mm/min) 400 400 400 400 400 400
Spindle revolution (min™) 1,200 1,000 850 750 650 600
Prehardened steel
(30 ~ 45HRC) i
Feed rate (mm/min) 190 190 190 190 190 190
Plunge milling
Spindle revolution (min™) 2,200 1,800 1,550 1,350 1,200 1,100
Nodular cast iron L
Feed rate (mm/min) 340 340 340 340 340 340 8
Plunge milling ] ] . -;
Spindle revolution (min”) 5,400 4,500 3,800 3,400 3,000 2,700 =
Aluminum alloys 8
Feed rate (mm/min) 1,270 1,270 1,270 1,270 1,270 1,270
Spindle revolution (min™) 4,000 3,400 2,900 2,500 2,200 2,000
Aluminum alloy casting
Feed rate (mm/min) 820 820 820 820 820 820

NOT recommended for slotting

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

- Coolant is recommended. Short type Regular type

- Adjust cutting conditions to suit machine rigidity.

- Use chuck and machine with as high rigidity as possible. 6 E g {

- Stainless steel machining is NOT recommended. Drilling Depth I

- Cutting conditions adjustment is required when machining a slant surface, :1.5xDC or less Drilling Depth
depending on the slant angle. (fig.1) :2xDCorless

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) ‘ Outside Dia. (DC)

Fig. 1
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Drill Flat drill 2ZDK-HP

2ZDK-HP (Short) Will be swichted to KDZ-HP ® L86, L87

Without Shank dia. Shank dia.
Coating  coolantholes Helixangle tolerance tolerance

20°
Carbide * —
(DC=~012) (DC=012.5~)
T ! =
G313

OAL LCF(LN)

DCON

@ S

LCF
LN

:

OAL ‘

1
Fig. 1 Fig.2
Dimensions
- Dimension (mm) - Dimension (mm)
Description § Dia. tolerance | _ Sl .? Description E Dia. tolerance | _ Sl .?
= | DC SIS|E|WN S| DC SEIEIL
= min. [ max. < = min. [ max. <
2IDK 010HP-1.5D Ol 3.5(43 2IDK 050HP-1.5D Of5
011HP-1.5D O 111 39|47 051HP-1.5D O 151 6|1
012HP-1.5D O (12 43151 052HP-1.5D O 152
013HP-1.5D O 113 47155 053HP-1.5D O 153
014HP-1.5D o114 51159 054HP-1.5D O |54
— -0.01 0 | 4|50 1 — -0.012) 0 | 6 |60 1
015HP-1.5D O 115 551(6.3 055HP-1.5D O |55 17118
016HP-1.5D O (16 5.71]6.5 056HP-1.5D O 5.6
017HP-1.5D O |17 591(6.7 057HP-1.5D O |57
018HP-1.5D 0118 6.1]6.9 058HP-1.5D O 158 1819
019HP-1.5D 0119 6.3(7.1 059HP-1.5D O 159
270K 020HP-1.5D o2 6.5(73 2IDK 060HP-1.5D O] 6 [-0.012 6 |60 | 2 |
L 021HP-1.5D O [21 6.9(7.7 061HP-1.5D O [6.1 19|21
022HP-1.5D 0122 73|81 062HP-1.5D O 16.2
023HP-1.5D 0123 7.7(85 063HP-1.5D O (63
g/ 024HP-1.5D O (24 8.1/8.9 064HP-1.5D O |64
-0.01 0 | 450 1 0 20 | 22
025HP-1.5D O (25 85193 065HP-1.5D O 6.5 [-0.015] 8 (70 1
“n 026HP-1.5D O 126 8.81(9.5 066HP-1.5D O 6.6
3 027HP-1.5D O |27 9.1/98 067HP-1.5D O |67
% 028HP-1.5D O (28 9.3]10 068HP-1.5D O (68 (23
§ 029HP-1.5D O 129 9.5(10.3 069HP-1.5D 0169
21DK 030HP-1.5D O 3 [-001 9 (10 210K 070HP-1.5D o7
I 031HP-1.5D O[3 071HP-1.5D O 171 22|24
End mill 032HP-1.5D O (32 101 072HP-1.5D 0172
— 033HP-1.5D O (33 073HP-1.5D 0173
Micro solid
tools 034HP-1.5D O 134 074HP-1.5D O 174 23
| 0 | 6|60 1 -0.015 0 | 8 |70 1
. 035HP-1.5D O [3.5]-0.012 1n|12 075HP-1.5D O 175 L
Dril 036HP-1.5D o 36 076HP-1.5D o 76 2%
037HP-1.5D O (37 077HP-1.5D 0177 2
038HP-1.5D 0138 12113 078HP-1.5D 0178
039HP-1.5D 0139 079HP-1.5D 0179
21DK 040HP-1.5D O 4 12|13
041HP-1.5D O |41
042HP-1.5D O 142 13|14
043HP-1.5D O 143
044HP-1.5D O |44
-0.012) 0 | 6 |60 1
045HP-1.5D O |45 14|15
046HP-1.5D O |46
047HP-1.5D O |47
048HP-1.5D O 148 15116
049HP-1.5D O 149

Recommended cutting conditions @ L104

O Check availability
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Drill Flat drill 2ZDK-HP

Dimensions
_ Dimension (mm) - Dimension (mm)
Description E Dia. tolerance | _ Sl .? Description E Dia. tolerance | _ Sl .?
= | DC SIS|E|WN S| DC SEIEIL
= min. [ max. < = min. [ max. <
2IDK 080HP-1.5D O 8 8 (70 | 2 | 2IDK 110HP-1.5D oln 336
081HP-1.5D O 8.1 25|27 111HP-1.5D [ORIIA]
082HP-1.5D O 82 112HP-1.5D O Mm.2
083HP-1.5D 0183 113HP-1.5D O 113 35137
084HP-1.5D O |84 26 | 28 114HP-1.5D O (114
— -0.015 0 — -0.018 0 |12 {100 1
085HP-1.5D O 185 10 | 80 1 115HP-1.5D O 115
086HP-1.5D O 8.6 116HP-1.5D O |11.6
087HP-1.5D O 187 27129 117HP-1.5D O |11.7 36 | 38
088HP-1.5D 0188 118HP-1.5D O 111.8
089HP-1.5D 0189 28 | 30 119HP-1.5D O 1119
21DK 090HP-1.5D O19 2 | 30 2IDK 120HP-1.5D O 37139
091HP-1.5D 0191 125HP-1.5D O 125 41|14 L
092HP-1.5D 0192 130HP-1.5D o113 100| 43 | 43
093HP-1.5D 0193 29 | 31 135HP-1.5D O |13.5 " 44 | 44
094HP-1.5D O 94 140HP-1.5D O |14 45 | 45
- -0.015 0 (1080 1 - -0.018| 0 2
095HP-1.5D O 9.5 145HP-1.5D O 145 47 | 47 %}
096HP-1.5D 0196 150HP-1.5D O 115 48 | 48 “n
097HP-1.5D O 9.7 30 | 32 155HP-1.5D O |15.5 | |15 50 | 50 8
098HP-1.5D O los 160HP-1.5D o6 ARGIE 5
099HP-1.5D 0199 31(33 165HP-1.5D O 116.5 53153 E
21DK 100HP-1.5D O 110 [-0.015] 10 | 80 1l | 2 | 21DK 170HP-1.5D o117 54 | 54
101HP-1.5D O 101 175HP-1.5D O |17.5}-0.018 115] 56 | 56
102HP-1.5D O 110.2 180HP-1.5D O 118 16 57|57
103HP-1.5D O 1103 32(34 185HP-1.5D O 185 0 59159 2
104HP-1.5D O 1104 0 190HP-1.5D O119 L0021 125 60 | 60
105HP-1.5D O 110.5-0.018 12 1100 1 195HP-1.5D O 119.5 - 62 | 62
106HP-1.5D O 110.6 335 200HP-1.5D 0120 20 63 | 63
107HP-1.5D O 1107
108HP-1.5D O 110.8
109HP-1.5D ©110.9 34136

Recommended cutting conditions @ L104

(O : Check availability
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Drill Flat drill 2ZDK-HP

2ZDK-HP (Short, Long shank)

Without Shank dia.
Coating  coolantholes  Helixangle tolerance

20°
of J-JEjes

@S

y

E | on |
Fig. 1
Dimensions
- Dimension (mm) - Dimension (mm)
Description g o Dia. tolerance 5 g el .? Description g o Dia. tolerance 5 g ey .?
= min. | max. = = min. | max. =
2IDK 030HP-1.5D-LS O 3 (-0.01 9 130 21DK 060HP-1.5D-LS O] 6 [-0.012 60 | 1
031HP-1.5D-LS MTO| 3.1 131 061HP-1.5D-LS MTO| 6.1 19 2
032HP-1.5D-LS MT0| 3.2 1032 ] 062HP-1.5D-LS MTO| 6.2
033HP-1.5D-LS MT0| 3.3 33 063HP-1.5D-LS MTO| 6.3
034HP-1.5D-LS MTO| 3.4 34 064HP-1.5D-LS MTO| 6.4
— 0 | 6 (100 — 1 — 0 | 6 (120 20 |29.5
035HP-1.5D-LS O [3.5-0.012 135 065HP-1.5D-LS O 6.5 [-0.015 2
036HP-1.5D-LS MTO0| 3.6 36 066HP-1.5D-LS MTO| 6.6
037HP-1.5D-LS MT0| 3.7 137 ] 067HP-1.5D-LS MTO| 6.7
038HP-1.5D-LS MT0| 3.8 1238 068HP-1.5D-LS MTO| 6.8 21130
039HP-1.5D-LS MTO| 3.9 39 069HP-1.5D-LS MTO| 6.9
21DK 040HP-1.5D-LS Ol 4 12 | 40 21DK 070HP-1.5D-LS o7 130 ]
L 041HP-1.5D-LS MTO| 4.1 141 ] 071HP-1.5D-LS MTO| 7.1 22
042HP-1.5D-LS MTO| 4.2 13142 072HP-1.5D-LS MT0| 7.2 L
043HP-1.5D-LS MTO| 4.3 43 073HP-1.5D-LS MTO|( 7.3 30.5
g 044HP-1.5D-LS MTO| 4.4 44 074HP-1.5D-LS MTO| 7.4 23
~ -0.0120 0 | 6 |100 — 1 ~ -0.0151 0 | 6 [120 2
045HP-1.5D-LS O |45 14145 ] 075HP-1.5D-LS O (75
%) 046HP-1.5D-LS MTO| 4.6 46 076HP-1.5D-LS MTO| 7.6
§ 047HP-1.5D-LS MTO| 4.7 | 47 | 077HP-1.5D-LS MT0| 7.7 ne
N o) 048HP-1.5D-LS MTO| 4.8 1548 | 078HP-1.5D-LS MTO| 7.8
§ 049HP-1.5D-LS MTO| 4.9 49 079HP-1.5D-LS MTO| 7.9
2IDK 050HP-1.5D-LS Ofl5 150 | 21DK 080HP-1.5D-LS Ol8 80| 1
I 05THP-1.5D-LS MTO| 5.1 1 151 ] 081HP-1.5D-LS MTO| 8.1 25
End mill 052HP-1.5D-LS MTO| 5.2 52 | 082HP-1.5D-LS MTO| 8.2 | ]315
m 053HP-1.5D-LS MTO| 5.3 53 083HP-1.5D-LS MTO| 8.3 |
tools 054HP-1.5D-LS MTO| 5.4 0012 o |6 l110 | 54 | 1 084HP-1.5D-LS MTO| 8.4 o050 |8 l130 26
Drill 055HP-1.5D-LS O |55 17155 | 085HP-1.5D-LS O |85 I 2
056HP-1.5D-LS MTO| 5.6 56 086HP-1.5D-LS MTO| 8.6
057HP-1.5D-LS MTO| 5.7 | 57 | 087HP-1.5D-LS MTO| 8.7 7| |
058HP-1.5D-LS MTO| 5.8 18158 | 088HP-1.5D-LS MTO| 8.8 L s
059HP-1.5D-LS MTO| 5.9 59 089HP-1.5D-LS MTO| 8.9 28

Recommended cutting conditions @ L105

(O : Check availability MT0: Made to order
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Drill Flat drill 2ZDK-HP

Dimensions
_ Dimension (mm)
Description % 0 Dia. tolerance 5 g ey 2
= min. | max. =
20K 090HP-1.5D-LS ol9
091HP-1.5D-LS MT0| 9.1 i
092HP-1.5D-LS MT0|9.2 s
093HP-1.5D-LS MT0| 9.3 ’
094HP-1.5D-LS MTO| 9.4 2
00150 0 | 8 130 2
095HP-1.5D-LS Ol9s
096HP-1.5D-LS MT0| 9.6
097HP-1.5D-LS MT0| 9.7 30 [33.5
098HP-1.5D-LS MT0| 9.8
099HP-1.5D-LS MT0| 9.9 31 [345
20K 100HP-1.5D-LS o |10 [0.015 4 oo 1
101HP-1.5D-LS MT0[10.1 s L
102HP-1.5D-LS MT0[10.2 T
103HP-1.5D-LS MT0[10.3 2|,
104HP-1.5D-LS MT0|10.4
0 [10]150
105HP-1.5D-LS O [105]-0.018 2 %gﬂ—]
106HP-1.5D-LS MT0[10.6 “”
107HP-1.5D-LS MT0[10.7 B8 8
108HP-1.5D-LS Mro[10.8 3
109HP-1.5D-LS MT0[10.9 34 37.5 5
20K T10HP-150-LS BIE o bs v
111HP-1.5D-LS MT0[11.1
112HP-1.5D-LS MTO[11.2
113HP-1.5D-LS MT0[113 35 138.5
114HP-1.5D-LS MTO|11.4
115HP-1.5D-LS > sloog o |]™ 2
116HP-1.5D-LS MTO[11.6
117HP-1.5D-LS MTo[11.7 36 139.5
118HP-1.5D-LS MTO[11.8
119HP-1.5D-LS Mo[11.9
120HP-1.5D-LS oln 12 [170] 37 [120] 1

Recommended cutting conditions @ L105

(O : Check availability MT0: Made to order
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Drill Flat drill 2ZDK-HP

27DK-HP (Regular) Will be swichted to KDZ-HP @ L88, L89

Without Shank dia.
Coating  coolantholes Helixangle tolerance

20°
DEEYE

(DC=~212)
=
Qure==1]
LCF
<444@L44J OAL
Dimensions
- Dimension (mm) - Dimension (mm)
Description § 0 Dla‘.tolerance § g ey Description § 0 Dlzf.tolerance § g ey
min. | max. min. | max.
2IDK 030HP-3D O] 31-0.01 21DK 060HP-3D O 6 |-0.012 6 | 60 ﬁ
031HP-3D 0131 1415 061HP-3D O 16.1
032HP-3D 0132 062HP-3D O 16.2 28 2
033HP-3D 0133 15|16 063HP-3D O 163
034HP-3D O (34 064HP-3D O |64
035HP-3D O [3.5]-0.012 0|6 065HP-3D O [6.5]-0.015 0 8170
036HP-3D O 13.6 066HP-3D O 16.6 30 [ 31
037HP-3D O 137 17 | 18 067HP-3D O 6.7
038HP-3D 0138 068HP-3D O 168 31132
039HP-3D O 139 069HP-3D 0169
2IDK 040HP-3D O 4 19120 2IDK 070HP-3D o7
L 041HP-3D O 141 071HP-3D [ORVA|
042HP-3D O 142 072HP-3D 0172 32133
043HP-3D O 143 20|21 073HP-3D 0173
é 044HP-3D O |44 074HP-3D O 174
— -0.0120 0 | 6 |60 — -0.0151 0 | 8 |70
045HP-3D O |45 075HP-3D O (75
%) 046HP-3D O 4.6 076HP-3D O 176
8 047HP-3D O |47 2122 077HP-3D O |77 34|35
% 048HP-3D O 148 078HP-3D 0178
S 049HP-3D 49 079HP-3D o179
< 21DK 050HP-3D O15 21DK 080HP-3D Ol 8 8|70 i
- 051HP-3D O 151 23|24 081HP-3D O 181
End mill 052HP-3D O 152 082HP-3D 0182 36 37
— 053HP-3D O 153 083HP-3D O (83
Micro solid 24| 25
tools 054HP-3D O 154 084HP-3D O |84
| -0.012) 0 | 6 | 60 -0.015| 0
. 055HP-3D O |55 25126 085HP-3D O (85 10 | 80
Dril 056HP-3D o 56 086HP-3D o 86 3839
057HP-3D O |57 % | 27 087HP-3D O (87
058HP-3D O 158 088HP-3D O 188 39| 40
059HP-3D O 159 089HP-3D 0189

Recommended cutting conditions @ L104

O Check availability
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Drill

Flat drill 2ZDK-HP

Dimensions
_ Dimension (mm)
. = i
Description % 0 Dia. tolerance 5 g ey
= min. | max. =
2IDK 090HP-3D Ol9
091HP-3D O 191
092HP-3D O 192 40 | 41
093HP-3D O 193
094HP-3D O 194
-0.015| 0 [ 10|80
095HP-3D O 9.5
096HP-3D O 196
097HP-3D O 197 42 | 43
098HP-3D O 198
099HP-3D O 199
2IDK 100HP-3D O 110 [-0.015 10 | 80 145 ]
101HP-3D O (101 45 %
102HP-3D O [10.2
103HP-3D O {103
- 46 | 47
104HP-3D O (104 0
105HP-3D O [10.5/-0.018 12 {100
106HP-3D O [10.6
107HP-3D O [10.7 47 | 48
108HP-3D O [10.8
109HP-3D O {109
2IDK 110HP-3D ofmnm
111HP-3D O Mma
112HP-3D O M.2 51152
113HP-3D O M3
114HP-3D O 114
115HP-3D O |11.5[-0.018] 0 |12 {100
116HP-3D O [11.6
117HP-3D O 1.7 53
118HP-3D O (1.8 5
119HP-3D O (119 L
120HP-3D O 12 54

(O : Check availability

Recommended cutting conditions @ L104

L101
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Drill Flat drill 2ZDK-HP

2ZDK-HP-OH (Regular, with coolant holes)

With Shank dia.
Coating  coolantholes  Helixangle tolerance

30°
DEERE

(@) =
DE \ -8
LCF |
LN OAL
Dimensions
- Dimension (mm) - Dimension (mm)
Description § " Dla‘.tolerance § g ey Description § 0 Dla‘.tolerance § g ey
min. | max. min. | max.

2IDK 030HP-3D-0H ® | 3 |-0.01 3| 68 [13.5[15.5 21DK 060HP-3D-0H ® | 6 [-0.012 6 82(2729
031HP-3D-0H ® |31 1416 061HP-3D-0H ® (6.1 27.5[29.5
032HP-3D-0H ® (32 14.4|16.4 062HP-3D-0H ® (62 27.9|29.9
033HP-3D-0H ® |33 14.9]16.9 063HP-3D-0H ® (63 28.4{30.4
034HP-3D-0H ® |34 15.3]17.3 064HP-3D-0H ® (64 28.8(30.8
035HP-3D-0H ® (3.5[-0.012 0 4 |721(15.8(17.8 065HP-3D-0H ® (6.5[-0.015 0 7 | 882931313
036HP-3D-0H ® |36 16.2]18.2 066HP-3D-0H ® (66 29.731.7
037HP-3D-0H ® |37 16.718.7 067HP-3D-0H ® (6.7 30.2{32.2
038HP-3D-0H ® |38 17.119.1 068HP-3D-0H ® (68 30.6(32.6
039HP-3D-0H ® (39 17.6/19.6 069HP-3D-0H ® (69 31.1133.1
21DK 040HP-3D-0H ®| 4 417211820 21DK 070HP-3D-0H e |7 7 | 88 [31.5[33.5
L 041HP-3D-0H ® |41 18.5]20.5 071HP-3D-0H ® |71 32 (34
042HP-3D-0H ® |42 18.9]20.9 072HP-3D-0H ® (72 32.4{34.4
043HP-3D-0H ® (43 19.421.4 073HP-3D-0H ® (73 32.9(34.9
55/ 044HP-3D-0H ® |44 o012l o 19.8(121.8 074HP-3D-0H ® |74 o013l o 33.3(35.3
045HP-3D-0H ® (45 5180 (20.3(22.3 075HP-3D-0H ® (75 8 | 94 (33.8[35.8
%) 046HP-3D-0H ® |46 20.7122.7 076HP-3D-0H ® (76 34.2{36.2
8 047HP-3D-0H ® |47 21.2{23.2 077HP-3D-0H |77 34.7(36.7
% 048HP-3D-0H ® (48 21.6|23.6 078HP-3D-0H @78 35.1137.1
§ 049HP-3D-0H ® |49 22.1124.1 079HP-3D-0H ® (79 35.6(37.6
21DK 050HP-3D-0H ®|5 5180 [22.5[24.5 21DK 080HP-3D-0H ® |38 8 19413638
- 051HP-3D-0H ® (5.1 23|25 081HP-3D-0H ® (8.1 36.5/38.5
End mill 052HP-3D-0H ® (52 23.4(25.4 082HP-3D-0H ® (82 36.9/38.9
M 053HP-3D-0H ® |53 23.9125.9 083HP-3D-0H ® (83 37.4{39.4
tools 054HP-3D-0H ® |54 0012 0 24.3126.3 084HP-3D-0H ® (84 0015 0 37.8(39.8
. 055HP-3D-0H ® (55 6 | 82 (24.8/26.8 085HP-3D-0H ® (85 9 1100(38.340.3
Dril 056HP-3D-OH o 56 252272 086HP-3D-OH ® 56 38.740.7
057HP-3D-0H ® |57 25.7127.7 087HP-3D-0H ® (87 39.241.2
058HP-3D-0H ® |58 26.1128.1 088HP-3D-0H ® (88 39.6[41.6
059HP-3D-0H ® |59 26.6(28.6 089HP-3D-0H ® |89 40.1(42.1

Recommended cutting conditions @ L105

@ : Standard item
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Drill

Flat drill 2ZDK-HP

Dimensions
_ Dimension (mm)
it k] Dia. tolerance
Description § D . § g &
min. | max.

2IDK 090HP-3D-0H ®|9 9 [100/40.5/42.5
091HP-3D-0H ® |9.1 41|43
092HP-3D-0H ® |92 41.4/43.4
093HP-3D-0H ® |93 419]43.9
094HP-3D-0H ® |94 423]443
095HP-3D-0H ® |95 0013 0 10 | 106(42.8/44.8
096HP-3D-0H ® |96 43.2|45.2
097HP-3D-0H ® |97 43.745.7
098HP-3D-0H ® (938 44.1|46.1
099HP-3D-0H ® |99 44.6|46.6
2IDK 100HP-3D-0H ® | 10 [-0.015] 10 | 106 45 | 47
101HP-3D-0H ® |10.1 45.5|47.5
102HP-3D-0H ® [10.2 45.947.9
103HP-3D-0H ® |10.3 46.448.4
104HP-3D-0H ® 104 0 46.8/48.8
105HP-3D-0H @ |10.5[-0.018 11 116(47.3149.3
106HP-3D-0H ® |10.6 47.7|49.7
107HP-3D-OH ® [10.7 48.2|50.2
108HP-3D-0H ® (108 48.6/50.6
109HP-3D-0H ® (109 49.1/51.1
2IDK 110HP-3D-0H e |11 11116]49.5|51.5
111HP-3D-0H e |11.1 50 | 52
112HP-3D-0H ® |11.2 50.4(52.4
113HP-3D-0H ® |113 50.9/52.9
114HP-3D-0H ® (114 51.3]53.3
115HP-3D-0H ® |11.5[-0.018 0 2 lm 51.8/53.8
116HP-3D-0H ® |11.6 52.2|54.2
117HP-3D-0H @ |11.7 52.7|54.7
118HP-3D-0H ® |11.8 53.1|55.1
119HP-3D-0H ® |119 53.6/55.6
120HP-3D-0H e |12 54 | 56

@ : Standard item

Recommended cutting conditions @ L105

L103

Solid tools % -



Drill Flat drill 2ZDK-HP

Recommended cutting conditions
2ZDK-HP (Drilling depth short type) (Drilling depth regular type)

Drilling depth Short:ap <1.5DC Regular:ap <2DC

Workpiece material Application Outsidedia.DC (mm) ol 015 02 82.5 83 83.5 o4 | 045 25 26 08 010 | 012 | o014 | 016 | 018 | 020

Structural steel Spindle revolution (min”) | 20,700 | 13,800 | 11,150 | 9,200 | 9,100 | 7,800 | 6,800 | 6,100 | 5500 | 4,600 | 3,500 | 2,800 | 2,300 | 1,800 | 1,600 | 1,400 | 1,300
uctu

Carbon steel .
Feed rate (mm/min) 350 | 350 | 430 | 430 | 520 | 520 | 520 | 520 | 520 | 520 | 520 | 520 | 520 | 480 | 480 | 480 | 480
Spindle revolution (min) | 17,500 | 11,700 | 9,600 | 7,650 | 7,200 | 6,200 | 5400 | 4,800 | 4,400 | 3,600 | 2,700 | 2,200 | 1,800 | 1,500 | 1,350 | 1,200 | 1,100
Alloy steel
Feed rate (mm/min) 290 | 290 | 380 | 380 | 450 | 450 | 450 | 450 | 450 | 450 | 450 | 450 | 450 | 420 | 420 | 420 | 420
Spindle revolution (min”) | 9,600 | 6,400 | 5570 | 4,460 | 3,900 | 3,400 | 2,900 | 2,600 | 2,300 | 1,900 | 1,500 | 1,200 | 1,000 | 850 | 750 | 650 | 600
Prehardened steel
(30 ~ 45HRQ)

Feed rate (mm/min) 120 120 170 170 210 | 210 | 210 | 210 210 | 210 | 210 | 210 | 210 | 200 | 200 | 200 | 200

I_I Spindle revolution (min”) | 15,900 | 10,600 | 10,360 | 8,290 | 7,200 | 6,200 | 5,400 | 4,800 | 4,400 | 3,600 | 2,700 | 2,200 | 1,800 | 1,550 | 1350 | 1,200 | 1,100

Nodular castiron
Feed rate (mm/min) 220 | 250 | 390 | 390 | 390 | 390 | 390 | 390 | 390 | 390 | 390 | 390 | 390 | 360 | 360 | 360 | 360

Plunge milling | ¢\ dle revolution (min”) | 39,800 | 26,600 | 23,000 | 18,500 | 17,800 | 15,200 | 13,100 | 11,800 | 10,500 | 8,900 | 6,700 | 5400 | 4,500 | 3,800 | 3,400 | 3,000 | 2,700

Aluminum alloys
Feed rate (mm/min) 900 | 1,000 | 1,270 | 1,270 | 1,270 | 1,270 | 1,270 | 1,270 | 1,270 | 1,270 | 1,270 | 1,270 | 1,270 | 1,270 | 1,270 | 1,270 | 1,270

Spindle revolution (min™) | 29,000 | 19,200 | 17,500 | 14,000 | 13,100 | 11,500 | 10,000 | 8,800 | 8,000 | 6,700 | 5,000 | 4,000 | 3,400 | 2,900 | 2,500 | 2,200 | 2,000

Aluminum alloy casting
Feed rate (mm/min) 550 | 550 | 820 | 820 | 820 | 80 | 80 | 820 | 820 | 820 | 80 | 80 | 80 | 820 | 820 | 80 | 820

NOT recommended for slotting |

commen
- Coolant is recommended.
- Adjust cutting conditions to suit machine rigidity.

- Use chuck and machine with as high rigidity as possible.
- Pecking is recommended when drilling depth is 2D or over 6 { 0 E

*"I:llgsrtroetélois speci(ﬂwgerssiﬂ)r{?#‘;?r plunge milling and Short type Regular type

- Stainless steel machining is NOT recommended. Drilling Depth
- Cutting conditions adjustment is required when machining a slant surface, o
depen%ing onthe sIarJ1t angle. (Ref. to the right figure 9 1.5xDCorless Drilling Depth
L When workpiece slant angle is 30° or less, reduce the feed rate by 50%. 2xDCor less

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

Outside Dia. (DC) ‘ Outside Dia. (DC)

Solid tools

End mill

Microssolid
tools

Drill

L104



Drill Flat drill 2ZDK-HP

2ZDK-HP (Drilling Depth Short type Long shank) Drilling Depth : ap < 1xD
Workpiece material Application Outside dia. DC (mm) 03 03.5 [Z3 04.5 05 06 08 010 012
Spindle revolution (min”) 10,600 9,100 8,000 7,100 6,400 5,300 4,000 3,200 2,700
Structural Steel
Carbon Steel .
Feed rate (mm/min) 830 830 830 830 830 830 830 830 830
Spindle revolution (min”) 9,500 8,200 7,200 6,400 5,700 4,800 3,600 2,900 2,400
Alloy Steel
Feed rate (mm/min) 630 630 630 630 630 630 630 630 630
Spindle revolution (min”) 7,400 6,400 5,600 5,000 4,500 3,700 2,800 2,200 1,900
Prehardened Steel
(30 ~ 45HRC) ]
Feed rate (mm/min) 365 365 365 365 365 365 365 365 365
I_I Spindle revolution (min”) 9,600 8,200 7,200 6,400 5,700 4,800 3,600 2,900 2,400
Nodular Cast Iron
Feed rate (mm/min) 475 475 475 475 475 475 475 475 475
Plunge milling Spindle revolution (min™) 12,700 | 10,900 9,600 8,500 7,600 6,400 4,800 3,800 3,00
Aluminum Alloys
Feed rate (mm/min) 1,050 1,050 1,050 1,050 1,050 1,050 1,050 1,050 1,050
Spindle revolution (min”) 9,500 8,200 7,200 6,400 5,700 4,800 3,600 2,900 2,400
Aluminum Alloy Casting
Feed rate (mm/min) 675 675 675 675 675 675 675 675 675
NOT recommended for slotting
*This tool is specially designed for plunge milling and NOT recommended for slotting. Shorttype
- Coolant is recommended. 1\7
- Adjust cutting conditions to suit machine rigidity. 6 o
- Use chuck and machine with as high rigidity as possible. Drilling Depth
- Pecking is recommended when drilling depth is 2D or over. 1.5xDCor less

- Stainless steel machining is NOT recommended.

- Cutting conditions adjustment is required when machining a slant surface, depending on the slant angle.
(Ref. to the right figure)
When workpiece slant angle is 30° or less, reduce the feed rate by 50%.
When workpiece slant angle is more than 307, reduce the revolution by 70% and the feed rate by 30%.

Outside Dia. (DC)

2ZDK-HP-OH (Drilling Depth Regular type)

Drilling Depth : ap < 3DC

Workpiece material Application Outside dia. DC (mm) 03 o4 o5 06 08 610 012
]
. " (10 [}
Structural Steel Spindle revolution (min”) 10,600 7950 6,350 5,300 3,980 3,180 2,650 -8
Carbon Stee! Feed rate (mm/min) 750 750 750 750 750 750 750 o
(e}
Spindle revolution (min™) 9,550 7160 5,730 4,770 3,580 2,860 2,390 %2
Alloy Steel
Feed rate (mm/min) 700 680 630 600 600 600 600
. . L
Prehardened Steel Spindle revolution (min”) 5,300 3,980 3,180 2,650 1,990 1,590 1,330
(BO=4810) Feed rate (mm/min) 300 300 300 300 300 280 280
l Spindle revolution (min”) 7430 5,570 5,100 4,240 3,180 2,550 2,120
Stainless Steel
Feed rate (mm/min) 400 400 400 500 500 500 500
Spindle revolution (min”) 9,550 7160 5,730 4,770 3,580 2,860 2,390
Nodular Cast Iron
Plunge milling Feed rate (mm/min) 580 580 500 500 500 450 450
Spindle revolution (min™) 18,000 13,500 10,800 9,000 6,800 5,400 4,500
Aluminum Alloys
Feed rate (mm/min) 1,270 1,270 1,270 1,270 1,270 1,270 1,270
Spindle revolution (min™) 13,100 10,000 8,000 6,700 5,000 4,000 3,400
Aluminum Alloy Casting
Feed rate (mm/min) 900 900 850 850 850 850 850

NOT recommended for slotting

Regular type
*This tool is specially designed for plunge milling and NOT recommended for slotting.
-Internal coolant is recommended.
- Adjust cutting conditions to suit machine rigidity. 6 g
- Use chuck and machine with as high rigidity as possible.
- Pecking is recommended when drilling depth is 2D or over. Drilling Depth
- Cutting conditions adjustment is required when machining a slant surface, depending on the slant angle. 2xDCor less
(Ref. to the right figure)
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%.
- If there is insufficient chip evacuation at the specified drill depth, it is recommended to peck or change cutting conditions. Outside Dia. (DC)
- Pre-drilling is recommended if cutting is unstable. -
- Pre-drilling and pecking are recommended for stainless steel machining.

L105






