N BE2mEuNIS
PROFESSIONAL CUTTING TOOLS

Mg - S& - Bl

1rr

(= § VNS

BPMEREITINEE45T &S : +886-4-25293265 {EE : +886-4-25299933 - —

- BESEEIARDERAT
- SRAT \ TOPTAP PRECISION TOOLS CO., LTD.

BUMHTRES6675RIEREMEMARR1905 REmRPIEILH TR ErRIH At #8557 318

E55 : 0512-57561026 - E55 : 0769-89119518 www.’rop’rap.com.’rw

{8E : 0512-57560426 {8H : 0769-89221518

http://www.toptap.com.tw E-mail:market@toptap.com.tw  2013.05



At Present, four types of solid carbide material are being utilized for TOPTAP's end mills.
According to the characteristics and the tests that we've done,each material is well selected and
respectively applied to various applications to achieve its best solutions !

The material is from Germany and Japan.

Average GPA Desity Hardness Working

Grain Size | T.R.S. ISO 3369 | Vickers
pm N/mm?
A 90 10 0.6 3600 14.5
B 86.65 13 0.4 3900 13.9
@ 89.8 ) 0.2 4000 14.3
Hardness

Coating Material's

HV30 Hardness
1610 Futura Nano _l HRC 50
1700 X.CEED _| HRC 58

2000 ALDURA | HRC 68

Flute

HRC g HRC
»50 »55

Work material hardness is up to
I':z.’c I-:Esc HRC50, HRC55, HRC58, HRC60,
HRC62, HRC65, HRCE8.

S Type

It is suitable for three-
s dimentional curved surface
fladl cutting.

Corner R Flute Edge

4AFiutes

Helix Angle

HAaddQ
H U

Helix is 15°, 30°, 35°, 45°, 55°.
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@mw*ﬁﬁ{bﬁ% wi.l\fg 2’23&73 Super | 04 ﬁﬁﬂw*ﬁﬁ{bﬁ% Eﬁ%ﬂm zmﬁﬁﬂ Super | 0.4
‘ | Micro Grain Carbide, Micro Diameter Miniature, 2- flute, End Mills IE I-"—'; W Micro Grain Carbide, Long Neck, Short Flute, 2 - flute, End Mills IE I;‘;" @

d3
IR —— @ ] p—— e
4 I i
Ih PPELE
- I2
- 3 - : L I3 .
Micro Diameter Micro Diameter
Type No. Diameter Flute Length O. A. L. Shank Dia. Type No. 'Diameter Neck Dia Flute Length Effecfive Length* O. A. L. Shank Dia.
A T d1 &= h £ I3 R d2 Al g TE d1 d3 TNELH BIE|L =EIz3 WEd?2
SEDOO1 0.1 0.2 50 4 HSED502 0.5 0.46 0.8 2 50 4
SED002 0.2 0.4 50 4 HSE0504 0.5 0.46 0.8 4 50 4
SEDOO3 0.3 0.6 50 4 HSEQ506 f:5 0.46 0.8 6 50 4
SED0O4 0.4 0.8 50 4 HSE1006 1.0 0.95 1.5 6 50 4
SED0O05 0.5 1.0 50 4 HSE1008 1.0 0.95 1.5 8 50 4
SEDOQO6 0.6 2 50 4 HSE1010 1.0 0.95 1:5 10 50 4
SEDO07 0.7 1.4 50 4 HSE1012 1.0 0.95 1.5 12 50 4
SED0OO0S8 0.8 1.6 50 4 HSE1508 1.5 1.44 2.0 8 50 4
SEDOO®9 0.9 1.8 50 4 HSE1510 E5 1.44 2.0 10 50 4
SEDO10 1.0 2.5 50 4 HSE1512 1.5 1.44 2.0 12 50 4
SEDO12 J:2 3.0 50 4 HSE1516 1.5 1.44 2.0 16 50 4
SEDOTS5 155 4.0 50 4 HSE2008 2.0 1.92 3.0 8 50 4
SEDO16 1.6 4.0 50 4 HSE2010 2.0 1.92 3.0 10 50 4
SEDO18 1.8 50 50 4 HSE2012 2.0 1.92 3.0 12 50 4
L SEDO0O20 2.0 6.0 50 4 HSE2016 2.0 1.92 3.0 16 50 4
' HSE2020 2.0 1.92 3.0 20 50 4
HSE2510 25 2.40 3.0 10 50 4
& High Hard Cutti HSE2516 2.5 2.40 3.0 16 50 4
ign Hard Luting HSE2520 2.5 2.40 3.0 20 50 4
HSE3010 3.0 2.90 4.0 10 50 6 High Speed Cutting
HSE3012 3.0 2.90 4.0 12 50 6 ; )
HSE3016 3.0 2.90 40 16 50 6 & High Hard Cutting
HSE3020 3.0 2.90 4.0 20 60 6
HSE3025 3.0 2.90 4.0 25 60 6
HSE4012 4.0 3.90 50 12 75 6
di d|1(mm) HSE4014 4.0 3.90 5.0 14 75 6
(';"1“‘ ibiRne HSE4016 4.0 3.90 5.0 16 75 6
= o:::: HSE4020 4.0 3.90 5.0 20 75 6
g b HSE4025 4.0 3.90 5.0 25 75 6
0.3 -0.015
0.4 ?0.015
0.5 ?9_02
0.6 ?0_02
0.7 E::3.02
S b di d1(mm)
o (mm) tolerance
1.0 -0.02 o
o 0.5 -0.02
1.2 -0.02 [+]
: 1.0 -0.02
1.5 -0.02 0
16 0 1.5 -0.02
- -0.02 o
1.8 o 2.0 -0.02
- -0.02 o
2.0 0 ] -0.02
s -0.02 o
25 ] 3.0 -0.02
-0.02 0
3.0 ?0_02 4.0 -0.02
4.0 2
0.02 Shank{mm) d2(mm)
(h6) tolerance
Shank{mm) d2(mm) o
(h6) tolerance oo 0.008
oa ?o.oua &6 _0.008

P1 P2



BRI LIS 470118%7) EEREBEZAT)) IEI}:_&W : Iﬁ- R NI BRICES 270318870 [0 IIF—':"IW

Micro Grain Carbide, 4- flute, End Mills {Sword for High-speed and High-hardness) Micro Grain Carbide, 2- flute, End Mills

A i i N 4
d1 d2 d1 d2
v VR Y D v
- I1 -
B I3 o : i E =
Micro Diameter Micro Diameter
Type No. Diameter ' Flute Length = O. A. L. Shank Dia. Type No. Diameter Flute Length = O. A. L. Shank Dia.
B 5% 7L d1 7= h TEI3 FREE d2 HY 5% T d1 TE h K3 AR d2
SED354010FG 1.0 2.5 50 4 352AL010F 1.0 2.5 50 4
SED354015FG 1.5 4 50 4 352AL015F 1.5 4 50 4
SED354020FG 2.0 5 50 4 352AL020F 2.0 5 50 4
SED354025FG 2.5 7 50 4 352AL025F 2.5 7 50 4
SED354030FG 3.0 8 50 4 352AL030F 3.0 8 50 4
SED354040FG 4.0 10 50 4 352AL035F 3.5 10 50 4
SED354050G 5.0 13 50 6 352AL040F 4.0 10 50 4
SED354060G 6.0 15 50 6 352AL045 4.5 13 50 6
SED354080G 8.0 20 60 8 352AL050 5.0 13 50 6
SED354100G 10.0 25 75 10 352AL055 5.5 13 50 6
SED354120G 12.0 30 75 12 352AL060 6.0 15 50 6
SED354140G 14.0 35 80 14 352AL065 6.5 15 60 8
SED354160G 16.0 40 100 16 352AL070 7.0 17 60 8
SED354180G 18.0 40 100 18 352AL075 7.5 17 60 8
SED354200G 20.0 45 100 20 352AL080 8.0 20 60 8
- : SED354250G 25.0 45 100 25 352AL085 8.5 25 75 10 : -
High Speed Cuttin High Speed Cuttin
g' P , 9 352AL090 9.0 25 75 10 g. P , 9
& Hfgh Hard CUttlng 352AL095 9.5 25 75 10 & ngh Hard Cuttlng
i ) Type No. Diameter  Flute Length O.A.L.  Shank Dia. 2 2AL100 L0 29 o 10
(mm) tolerance #U BB TJE d1 T I £ I3 HRIE d2 gg;:“ ?g 1?‘3 gg ;2 12
1.0 6:02° SED354010-3G 1.0 2.5 50 3 :
e “0.005 352AL115 11.5 28 75 12 o i
‘002 SED354015-3G 1.5 4 50 3
=5 -0.005 R 020.3C . = = = 352AL120 12.0 30 75 12 (mm) tolerance
0 0 - : 352AL130 13.0 33 100 16 1.0 0.08°
. -0.02 - - ]
4.0 0 s g:gggjggggg ;g ; Zg : 352AL140 14.0 35 100 16 15 5:09°
5.0 L : 352AL150 15.0 38 100 16 20 062°
-0.005
6.0 o e 0i0C 0 e =5 3 352AL160 16.0 40 100 16 3.0 -0.00
8.0 e : 352AL170 17.0 40 100 18 4.0 o
= SED354-015G 1.5 4 50 3 002
10.0 %.08 - oo = 2 = 3 352AL180 18.0 40 100 18 5.0 00
12.0 Doas - : 352AL190 19.0 45 100 20 6.0 201
a SED354-025G 25 7 50 3 2
14.0 %04 : _ 352AL200 20.0 45 100 20 8.0 001
16.0 B 0 e c 2 = - - 352AL250 25.0 45 100 25 10.0 20
a0 o SED354-040G 4.0 10 50 6 ' ' o
i -0.05 12.0 -0.025
20.0 Oos - - 16.0 3825
25.0 e Type No. Diameter = Flute Length ™ O. A. L. Shank Dia. 20.0 o
5 DE DEhL DRl A2 250 | %o
Sha{‘n‘g;nm tgfa(;ma 352AL010-3 1.0 2.5 50 3 :
o3 e 352AL015-3 1.5 4 50 3 Shank(mm) d2(mm)
4 E 352AL020-3 2.0 5 50 3 k) Ll
o6 2. 352AL030-3 3.0 8 50 3 23 -0.000
o8 -00.008 did ;]0.008
@10 G009 352AL-010 1.0 2.5 50 6 06 -0.008
o 12 % o1 352AL-015 1.5 4 50 6 o8 -0.008
@14 L 352AL-020 2.0 5 50 6 910 -0.000
216 %.011 352AL-025 2.5 7 50 6 012 oon
@18 Po1a 352AL-030 3.0 8 50 6 16 .01
@ 20 :o.ma 352AL-035 35 10 50 6 020 -0.013
@ 25 o013 352AL-040 4.0 10 50 6 @25 “0.013
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‘ | IRABRITRALES 27D IL &K T]  [swwer [0a IRABKIGRICES 270 YL8ET]  [seper [02
q_l__l Micro Grain Carbide, 2- flute, End Mills IEI”—"'@ Micro Grain Carbide, 2- flute, End Mills IEL"—'“@

i i i Nk
d1 d2 di d2
Y Y Y VR |

I3 3
Micro Diameter Micro Diameter
Type No. Diameter  Flute Length  O. A. L. Shank Dia. Type No. Diameter  Flute Length O. A. L. Shank Dia.
Bl R JIE d1 7= h R I3 fREE d2 Bl 5 7 d1 7= h £ s HREE d2
SED352010F 1.0 2.5 50 4 SED352010FG 1.0 2.5 50 4
SED352015F 1.5 4 50 4 SED352015FG 1.5 4 50 4
SED352020F 2.0 5 50 4 SED352020FG 2.0 5 50 4
SED352025F 2.5 7 50 4 SED352025FG 2.5 7 50 4
SED352030F 3.0 8 50 4 SED352030FG 3.0 8 50 4
SED352035F 35 10 50 4 SED352035FG 35 10 50 4
SED352040F 4.0 10 50 4 SED352040FG 4.0 10 50 4
SED352045 45 13 50 6 SED352045G 4.5 13 50 6
SED352050 5.0 13 50 6 SED352050G 5.0 13 50 6
SED352055 55 13 50 6 SED352055G 55 13 50 6
SED352060 6.0 15 50 6 SED352060G 6.0 15 50 6
SED352065 6.5 15 60 8 SED352065G 6.5 15 60 8
SED352070 7.0 17 60 8 SED352070G 7.0 17 60 8
SED352075 7.5 17 60 8 SED352075G 7.5 17 60 8
SED352080 8.0 20 60 8 SED352080G 8.0 20 60 8
SED352085 8.5 25 75 10 SED352085G 8.5 25 75 10
SED352090 9.0 25 75 10 SED352090G 9.0 25 75 10
SED352095 9.5 25 75 10 SED352095G 9.5 25 75 10
High Speed Cutting SED352100 10.0 25 75 10 SED352100G 10.0 25 75 10 High Speed Cutting
& ngh Hard Cutting SED352105 10.5 25 75 12 SED352105G 10.5 25 75 12 & ngh Hard Cutting
SED352110 11.0 28 75 12 SED352110G 11.0 28 75 12
= ] SED352115 11.5 28 75 12 SED352115G 11.5 28 75 12 = —
Grindl sl g SED352120 12.0 30 75 12 SED352120G 12.0 30 75 12 e e e
1.0 -0.005 SED352130 13.0 33 100 16 SED352130G 13.0 33 100 16 1.0 8 os
15 -0.005 SED352140 14.0 35 100 16 SED352140G 14.0 35 100 16 1.5 0005
20 -0.005 SED352150 15.0 38 100 16 SED352150G 15.0 38 100 16 2.0 g8 o008
3.0 g oce SED352160 16.0 40 100 16 SED352160G 16.0 40 100 16 o .05
4.0 es° SED352170 17.0 40 100 18 SED352170G 17.0 40 100 18 4.0 -0.005
=0 -0.005 SED352180 18.0 40 100 18 SED352180G 18.0 40 100 18 B 0005
50 001 SED352190 19.0 45 100 20 SED352190G 19.0 45 100 20 e 001
E0 001 SED352200 20.0 45 100 20 SED352200G 20.0 45 100 20 0 001
50 001 SED352250 25.0 45 100 25 SED352250G 25.0 45 100 25 o 001
12.0 S 12.0 5825
= ;S:S;E. Type No. Diameter  Flute Length  O. A. L. Shank Dia. Type No. Diameter  Flute Length  O. A. L. Shank Dia. 150 ;S:S;&.
i B 5% 2 d] ZaE AN 2R I3 AL d2 A 5% 70E d1 R h 2R s R d2 0
0 -0.08 SED352010-3 1.0 2.5 50 3 ~ SED352010-3G 1.0 2.5 50 3 =20 -0.05
S SED352015-3 1.5 4 50 3 SED352015-3G 1.5 4 50 3 B
(h6) tolerance SED352020-3 2.0 5 50 3 SED352020-3G 2.0 5 50 3 (h6) tolerance
o3 %.008 SED352030-3 3.0 8 50 2 SED352030-3G 3.0 8 50 3 23 %.008
g 4 (-}0.008 g 4 (-}O.QOB
o6  on SED352-010 1.0 2.5 50 6 SED352-010G 1.0 25 50 6 26 .
o8 B on SED352-015 1.5 4 50 6 SED352-015G 1.5 4 50 6 o8 8 cos
@10 . SED352-020 2.0 5 50 6 SED352-020G 2.0 5 50 6 210 & oon
@12 . SED352-025 2.5 7 50 6 SED352-025G 25 7 50 6 o212 -
o 16 L, SED352-030 3.0 8 50 6 SED352-030G 3.0 8 50 6 216 ..
@ 20 . SED352-035 35 10 50 6 SED352-035G 35 10 50 6 @20 N
o 25 . SED352-040 4.0 10 50 6 SED352-040G 4.0 10 50 6 @25 = .

P5 P6



‘ I( 1_|__| R RIIRICES 4703188 ) 0.6 | BB RITRIEEE 47)II8%T] [swe [ os .. :‘ ‘
Micro Groir: Carbide, 4-flute, End Mills s I"—’"@ Micro Grui#ctzrbide, 4-flute, End Mills IM@ F;;@ Iﬁ. C]P

i A i I A

d1 d2 d1 d2

Y l/// v \i ///l U \{
I I

!
— -

- -
Micro Diameter Micro Diameter
Type No. Diameter ' Flute Length O. A. L. Shank Dia. Type No. Diameter  Flute Length = O. A. L. Shank Dia.
R &8 T)4E d1 T h K s R d2 AU gE TIHE d1 £ h £ I3 R d2
354AL010F 1.0 by 50 4 SED354010F 1.0 25 50 4
354AL015F 1.5 4 50 4 SED354015F 1.5 4 50 4
354AL020F 2.0 5 50 4 SED354020F 2.0 5 50 4
354AL025F 2.5 7 50 4 SED354025F 25 7 50 4
354AL030F 3.0 8 50 4 SED354030F 3.0 8 50 4
354AL040F 4.0 10 50 4 SED354040F 4.0 10 50 4
354AL050 5.0 13 50 6 SED354050 5.0 13 50 6
354AL060 6.0 15 50 6 SED354060 6.0 15 50 6
354AL080 8.0 20 60 8 SED354080 8.0 20 60 8
354AL100 10.0 25 75 10 SED354100 10.0 25 75 10
354AL120 12.0 30 75 12 SED354120 12.0 30 75 12
354AL140 14.0 85 80 14 SED354140 14.0 a5 80 14
354AL160 16.0 40 100 16 SED354160 16.0 40 100 16
354AL180 18.0 40 100 18 SED354180 18.0 40 100 18
354AL200 20.0 45 100 20 SED354200 20.0 45 100 20
354AL250 25.0 45 100 25 SED354250 25.0 45 100 25
High Speed Cutting High Speed Cutting
& High Hard Cutting & High Hard Cutting
Type No. Diameter ' Flute Length  O. A. L. Shank Dia. Type No. Diameter  Flute Length O. A. L. Shank Dia.
AU g8 7)€ d1 TE I £E I3 1 d2 AU 58 TI{E d1 TE I <E I3 A d2
(rﬁ:n} tglL(:;‘;"OL 354AL010-3 1.0 2.5 50 3 SED354010-3 1.0 2.5 50 3 (rﬂ:n} tgl‘e(r';‘;"o’e
30 -0.005 354AL015-3 1.5 4 50 3 SED354015-3 1.5 4 50 3 e -0.005
1.5 s 354AL020-3 2.0 5 50 3 SED354020-3 2.0 5, 50 3 1.5 -9.005
=0 -0.005 354AL025-3 2.5 7 50 3 SED354025-3 2.5 7 50 3 55 -0.005
5o . 354AL030-3 3.0 8 50 3 SED354030-3 3.0 8 50 3 i 8
4.0 e 4.0 oz
50 g 354AL-010 1.0 2.5 50 6 SED354-010 1.0 2.5 50 6 50 -
6.0 A7 354AL-015 1.5 4 50 6 SED354-015 1.5 4 50 6 6.0 -
8.0 o - 354AL-020 2.0 5 50 6 SED354-020 2.0 5 50 6 8.0 e
10.0 i 354AL-025 2.5 7 50 6 SED354-025 2.5 7 50 6 10.0 e
12.0 - 354AL-030 3.0 8 50 6 SED354-030 3.0 8 50 6 12.0 e
14.0 e 352AL-035 3.5 10 50 6 SED352-035 3.5 10 50 6 14.0 o
16.0 CL 354AL-040 4.0 10 50 6 SED354-040 4.0 10 50 6 16.0 n
18.0 e Ok 18.0 i
20.0 e 20.0 O
25.0 %.05 25.0 %.05
Shank({mm) d2(mm) Shank{mm) d2(mm)
(h6) tolerance (h6) tolerance
96 ?0.00B 96 E]CI.QOB
gﬂ -00.003 a8 -OO-OOB
@10 %.000 @10 %.000
@12 011 @12 011
D14 E]O.U‘I1 14 E]O.U‘I1
16 90.011 16 E)Ci.C“H
ag18 90.013 g18 ?0.013
@20 90.013 g 20 E]C!.l'_'ﬂﬁ
925 %.013 @25 013
P8
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High Speed Cutting
& High Hard Cutting

di
(mm)
1.0
1.5
2.0
3.0
4.0
5.0
6.0
8.0
10.0
12.0
14.0
16.0
18.0
20.0
25.0

Shank(mm)
(h6)
a6
o8
@10
@12
@14
@16
@18
@ 20
© 25

P9

d1(mm)

tolerance

-0.005
-0.02

-0.005
0.02

-0.005
-0.02
(8]

-0.02
o
-0.02
o
-0.02
o
-0.025
o
-0.025
o

0.03
o
-0.035
o
-0.04
o
-0.04
)
-0.05
(a]
-0.05
o
-0.05

d2(mm)
tolerance

o
-0.008
(5]

0.008
o
-0.009
o
-0.011
o
=0.011
[}
-0.011
o
-0.013
o
=0.013

a
-0.013

Micro Diameter

IRABRIEBRLES 47D 1L ) (RIRIEFB)

Micro Grain Carbide, 4-flute, End Mills {for Stainless Steel Processing)

v

HRC .
I »58 _

Micro Diameter

BRI CSS BZDE 270318%7D
Micro Grain Carbide, Long-flute, 2-flute, End Mills

.

Type No. Diameter  Flute Length ~ O. A. L. Shank Dia.
AU 5% 7% d1 7R Ih £ I3 REE d2

SED454010F 1.0 2.5 50 4
SED454015F 5 4 50 4
SED454020F 2.0 5 50 4
SED454025F 2.5 7 50 4
SED454030F 2.0 8 50 4
SED454030 3.0 8 50 6
SED454040 4.0 10 50 6
SED454040F 4.0 10 50 4
SED454050 5.0 13 50 6
SED454060 6.0 15 50 6
SED454080 8.0 20 60 8
SED454100 10.0 25 75 10
SED454120 12.0 30 75 12
SED454140 14.0 35 80 14
SED454160 16.0 40 100 16
SED454180 18.0 40 100 18
SED454200 20.0 45 100 20
SED454250 25.0 45 100 25

N =vc’|;ﬂ F = N x Fz x ZJ& (Flute No)

Recommended Working Details B350 T iR
- Ve Fz - feed per tooth
Mgteri m/min o4 o5 eb o8 o010 212 glé6 ol18 020 825

Easy to Cut Steel(304)  90-115 0.015 0.015

Moderately difficult to

70-85

cut Stainless Steels
Difficult to cut Stainless
Steels (316L)

60-80

High Temperature Alloy  25-35
150-180 0.020 0.020

Soft Steels

0013 0013
0.011 00N
0.011 0.0

Titanium 50-70 1 0.012 0.020

Gray Cast Iron

Material

Easy to Cut Steel(304)
Moderately difficult to
cut Stainless Steels
Difficult to cut Stainless
Steels (316L)

High Temperature Alloy
Soft Steels

Titanium

Gray Cast Iron

120-150 0.015 0.020

Profiling

a b

D 50%D
D 50%D
D 50%D
D 20%D
D 50%D
D 20%D
D 50%D

0.020 0.030 0.030

0.018 0.028 0.028

0016 0.026 0026

0.017 0027 0.027
0.020 0.030 0.030
0.016 0.022 0.022
0.020 0.030 0.030

0.040 0.050 0.060 0.060 0.060

0.038 0.053 0.058 0.058 0.058

0.036 0.051 0.056 0.056 0.056

0.038 0055 0.060 0.060 0.060
0.040 0.060 0060 0.060 0.060
0.033 0.044 0055 0.055 0.055
0.040 0.060 0.060 0.060 0.060

Slotting depth Performance

C
D Excellent
D Excellent
D Excellent

30%D Excellent
D Excellent

20%D Recommended for side milling fz x 1.2
D Recommended for side milling fz x 1.2

Type No. Diameter ' Flute Length = O. A. L. Shank Dia.
AU 5 JJEE d1 T I £ I3 1RE d2
35L2AL010F 1/40] 4 T 4
35L2AL015F 15 6 75 4
35L2AL020F 2.0 8 75 4
35L2AL025F 2:5 10 T 4
35L2AL030F 310 12 ) 4
35L2AL040F 4.0 16 75 4
35L2AL020 2.0 8 75 6
35L2AL030 3.0 2 7S 6
35L2AL040 4.0 16 78 6
35L2AL050 5.0 20 75 6
35L2AL060 6.0 25 o é
35L2AL080 8.0 25 s 8
35L2AL040FB 4.0 16 100 4
35L2AL0508B 5310) 25 100 6
35L2AL0608B 6.0 25 100 6
35L2AL0808B 8.0 5 100 8
35L2AL100 10.0 40 100 10
35L2AL120 12.0 45 100 12
355L2AL060 6.0 25 150 6
355L2AL080 8.0 35 150 8
35SL2AL100 10.0 40 150 10
355L2AL120 12.0 45 150 12
355L2AL160 16.0 65 150 16
35SL2AL200 20.0 73] 150 20

L I(er

High Speed Cutting
& High Hard Cutting

di d1(mm)
(mm) tolerance
2.0 .0z
3.0 B0z
4.0 o>
5.0 o2
6.0 %.025
8.0 o5
10.0 S.035
12.0 S
16.0 o ios
20.0 Eos

Shank({mm) d2(mm)

(h8) tolerance
a4 S.008
96 %.008
a8 %.008
@10 %.000
@12 Po.on
316 .01
@ 20 S.013
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‘ | BHETRIRICER KRB 27)3I8%7) [swe [oa BHETRRICER KRB 4711887 35/E) 05 |
q_l__l Micro Grain Carbide, Long-flute, 2-flute, End Mills IE I-ﬂ; @ Micro Grain Carbide, Long-flute, 4-flute, End Mills{Helix Angle 35) IE I;‘; @ Iﬁ .

11 11
>

Micro Diameter Micro Diameter
Type No. Diameter  Flute Length  O. A. L. Shank Dia. Type No. Diameter  Flute Length = O. A. L. Shank Dia.
AU g 7)€ d1 T I TR I3 fREE d2 Y g2 7)€ d1 7= I FE I3 RS d2
SED35L2-010F 1.0 4 75 4 35L4AL010F 1.0 4 75 4
SED35L2-015F 1.5 6 4D 4 35L4AL015F [ 6 743 4
SED35L2-020F 2.0 8 75 4 35L4AL020F 2.0 8 T4 4
SED35L2-025F 2.5 10 75 4 35L4AL025F 2.5 10 75 4
SED35L2-030F 3.0 12 75 4 35L4AL030F 3.0 12 7l 4
SED35L2-040F 4.0 16 ) 4 35L4AL040F 4.0 16 75 4
SED35L2-020 2.0 8 sy 6 35L4AL020 2.0 8 75 6
SED35L2-030 3.0 12 75 6 35L4AL030 3.0 12 i) 6
SED35L2-040 4.0 16 75 6 35L4AL040 4.0 16 75 6
SED35L2-050 50 20 /5 6 35L4AL050 5.0 20 75 6
SED35L2-060 6.0 25 75 6 35L4AL060 6.0 25 75 6
SED35L2-080 8.0 Fids Tita) 8 35L4AL080 8.0 25 75 8
SED35L2-040FB 4.0 16 100 4 35L4AL040FB 4.0 16 100 4
SED35L2-0508B 5.0 20 100 6 35L4AL050B 5.0 25 100 6
SED35L2-0608B 6.0 25 100 6 35L4AL0608B 6.0 5 100 6
SED35L2-0808B 8.0 35 100 8 35L4AL0808B 8.0 &) 100 8
High Speed Cutting SED35L2-100 10.0 40 100 10 35L4AL100 10.0 40 100 10 High Speed Cutting
& ngh Hard Cutting SED35L2-120 12.0 45 100 12 35L4AL120 12.0 45 100 12 & ngh Hard Cutting
SED35SL2-060 6.0 25 150 6 355L4AL060 6.0 20 150 6
SED355L2-080 8.0 35 150 8 355L4AL080 8.0 35 150 8
SED355L2-100 10.0 40 150 10 35S5L4ALT100 10.0 40 150 10
SED355L2-120 112:0 45 150 12 35SL4ALT120 12.0 45 150 12
SED355L2-160 16.0 65 150 16 355L4AL160 16.0 65 150 16
SED355L2-200 20.0 75 150 20 35SL4AL200 20.0 75 150 20
di d1(mm) ' di d1{mm)
(mm) tolerance (mm) tolerance
2.0 %.02 2.0 S0z
3.0 %.02 3.0 %02
4.0 T 4.0 s
5.0 o 5.0 S
6.0 S.025 6.0 S.025
8.0 o5 8.0 B s
10.0 B aae 10.0 o5
12.0 . 12.0 Eoos
16.0 .04 16.0 S.04
20.0 o5 20.0 .08
Shank(mm) d2(mm) Shank(mm) d2(mm)
(h&) tolerance (h&) tolerance
g4 %.008 o4 %.008
o6 %.008 o6 %.008
D8 —GD.DOB @8 %.008
@10 e @10 b 0o
g12 -00.011 @12 90.011
o 16 o @16 B o
@ 20 013 o 20 013

P11 P12



MRRB IR LSS RRZDBY 47)I1887] 35/) lﬁli:—';‘ I@ ” IRABRITA LR RDE 47)TI8%7] 45) IEII:_';‘I?

Micro Grain Carbide, Long-flute, 4-flute, End Mills{Helix Angle 35) Micro Grain Carbide, Long-flute, 4-flute, End Mills(Helix Angle 45)

[= 8
j—y
.
o
8,
(=18
j—y
|

A\
ﬂ-‘
L\*]
- -

2 I3 : :—b I3
Micro Diameter Micro Diameter
Type No. Diameter  Flute Length = O. A. L. Shank Dia. Type No. Diameter ' Flute Length O. A. L. Shank Dia.
Bl o J)E d1 7= h =R I3 fREE d2 7Y g J)E d1 I I R s IHE d2
SED35L4-010F 1.0 4 75 4 45L4AL010F 1.0 4 75 4
SED35L4-015F 15453 6 T 4 45L4AL015F 126 6 T) 4
SED35L4-020F 2.0 8 7153 4 45L4AL020F 2.0 8 74E) 4
SED35L4-025F 2.5 10 75 4 45L4AL025F 2.5 10 75, 4
SED35L4-030F 3.0 12 T4 4
SED35L4-040F 4.0 16 /5 4 45L4AL030 5.0 2 7455 6
45L4AL040 4.0 16 745) 6
SED35L4-020 2.0 8 T 6 45L4AL050 5.0 20 75 6
SED35L4-030 3.0 12 75 &) 45L4AL060 6.0 25 73) 6 |
SED35L4-040 4.0 16 75 6 45L4AL080 8.0 25 74) 8 |
SED35L4-050 5.0 20 75 6 '
SED35L4-060 6.0 25 75 b 45L4AL0608B 6.0 25 100 b I
SED35L4-080 8.0 25 75 8 45L4AL0808B 8.0 35 100 8 ‘
45L4ALT00 10.0 40 100 10 |
i ' SED35L4-040FB 4.0 16 100 4 45L4AL120 12.0 45 100 12 Ii I
SED35L4-050B 50 25 100 6 : d
SED35L4-0608B 6.0 25 100 6 45SL4AL060 6.0 25 150 6
SED35L4-080B 8.0 35 100 8 455L4AL080 8.0 £ 150 8
High Speed Cutting SED35L4-100 10.0 40 100 10 45SL4AL100 10.0 40 150 10 High Speed Cutting
& ngh Hard Cuttlng SED35L4-120 12.0 45 100 12 455L4AL120 12.0 45 150 12 & ngh Hard Cuttlng
455L4AL160 16.0 65 150 16
SED355L4-060 6.0 25 150 6 455L4AL200 20.0 745 150 20
SED355L4-080 8.0 855 150 8
SED355L4-100 10.0 40 150 10
SED355L4-120 12.0 45 150 12
SED355L4-160 16.0 65 150 16
SED355L4-200 20.0 75 150 20
di d1(mm) di d1(mm)
(mm) tolerance (mm) tolerance
2.0 %02 2.0 %.02
3.0 .02 3.0 .02
4.0 FU.D’) 4.0 -DO.D?
5.0 %.02 5.0 %.02
6.0 %.025 6.0 ‘.05
8.0 Ehos 8.0 B os
10.0 .05 10.0 %.085
12.0 s 12.0 B oa
16.0 %.04 16.0 ‘.04
20.0 o5 20.0 Do
Shank(mm) d2(mm) Shank(mm) d2(mm)
(h&) tolerance (h&) tolerance
g4 %.008 a4 %.008
o6 “0.008 o6 “0.008
@8 %.008 @8 %.008
@10 e @10 5009
@12 G011 @12 G011
o 16 Sor 216 .01
o 20 ) @ 20 Eions
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*ﬁﬂ]w*ﬁﬁ‘f bﬁ% E?JEJ 4%&%&7] (45E) Super | 0.4 HRC E'@J ﬁl.l 4’7] ﬁﬁﬂ 0.6
Micro Grain Carbide, Long-flute, 4-flute, End Mills(Helix Angle 45) IE I;‘; l? II . Heavy Cutting, 4-flute, End Mills ’E I;‘; E

: . Is -
Micro Diameter Micro Diameter
Type No. Diameter  Flute Length = O. A. L. Shank Dia. Type No.  Diameter Neck Dia Flute Length Effective Length O. A. L. Shank Dia.
Al 58 TE d1 JE h =E I3 FREE d2 AR ] d3 IR h BRI =Rl W& d2
SED45L4-010F 1148, 4 75 “ SEDHALO20 2.0 jE22 3 8 50 4
SED45L4-015F 175 6 715 4 SEDHALO25 2 2.40 3 10 50 4
SED45L4-020F 2.0 8 7D 4 SEDHALO30 3.0 2.90 4 10 50 4
SED45L4-025F 25 10 7ils] 4 SEDHALO40 4.0 3.90 6 12 50 4
SEDHALO50 5.0 4.90 7 13 50 6
SED45L4-030 3.0 12 7] 6 SEDHALQ60 6.0 5.80 8 18 50 6
SED45L4-040 4.0 16 Z5 6 SEDHALOBO 8.0 7.70 10 24 60 8
SED45L4-050 5.0 20 T 6 SEDHAL100 10.0 9.60 12 30 7D 10
SED45L4-060 6.0 25 75 6 SEDHAL120 12.0 11.50 115 36 75 12
SED45L4-080 8.0 25 75 8 SEDHAL160 16.0 1550 24 40 100 16
SEDHAL200 20.0 19.50 30 45 100 20
SED45L4-0608B 6.0 25 100 6
SED45L4-080B 8.0 35 100 8
SED45L4-100 10.0 40 100 10 g V
SED45L4-120 12.0 45 100 12 —/ VEW
SED455L4-060 6.0 25 150 6
SED455L4-080 8.0 35 150 8
High Speed Cutting SED455L4-100 10.0 40 150 10 High Speed Cutting
& High Hard Cutting ol 120 o S 0 - & High Hard Cutting
SED455L4-160 16.0 65 150 16
SED455L4-200 20.0 75 150 20
di d1(mm) di d1(mm)
(mm) tolerance (mm) tolerance
2.0 %02 2.0 D02
3.0 %.02 3.0 %02
4.0 .02 4.0 .02
5.0 %.02 5.0 %.02
6.0 D025 6.0 D.025
8.0 B oa 8.0 H
10.0 %.035 10.0 %.035
12.0 L 12.0 o
16.0 D o 16.0 o4
20.0 .08 20.0 So.08
Shank(mm) d2(mm) Shank(mm) d2(mm)
(h&) tolerance (h&) tolerance
g4 %.008 o4 %.008
o6 %.008 o6 %.008
D8 EJo.cnm a8 %.008
@10 o @10 b 600
@12 ?0.011 @12 011
@16 e @16 o
@ 20 %013 @ 20 S.013
P16
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StIHI 473188 7) super [ 0.4 BRI CER 6ZJII8% 0 o6
Heavy Cutting, 4-flute, End Mills IE ’;‘; I? Micro Grain Carbide, 6- flute, End Mills NS I-]; E

T
i A i A
a1y //‘ d3 a2, a1 ‘ //‘ 02
I1 o A | - l1
: ? il I3 5| - - ls =
Micro Diameter Micro Diameter
Type No.  Diameter Neck Dia Flute Length Effective Length O. A. L. Shank Dia. Type No. Diameter ' Flute Length = O. A. L. Shcnl< Dia.
RS JEd1 d3 DEL EREhR Rl S 7 8 7 d1 7E Il 2R EE d2
SEDH-020 2.0 1.92 3 8 50 4 6SEDALOGO 6.0 15 50 6
SEDH-025 2.5 240 3 10 50 4 4SEDALOSO 8.0 20 60 8
SEDH-030 3.0 2.90 4 10 50 4 6SEDAL100 10.0 25 75 10
SEDH-040 4.0 3.90 6 12 50 4 6SEDAL120 12.0 30 75 12
SEDH-050 5.0 490 7 15 50 6 6SEDAL160 16.0 40 100 16
SEDH-060 6.0 5.80 8 18 50 6 6SEDAL200 20.0 40 100 20
SEDH-080 8.0 7.70 10 24 60 8
SEDH-100 10.0 9.60 12 30 75 10
SEDH-120 12.0 11.50 15 36 75 12
SEDH-160 16.0 15.50 24 40 100 16
SEDH-200 20.0 19.50 30 45 100 20
N ewr
High Speed Cutting
High Speed Cutting " ///// | szx & High Hard Cutting
& High Hard Cutting T ; Y
5 - s :
2 e -
RABARITR{CES 67018k ] E |
Micro Grain Carbide, 6- flute, End Mills AM Y s
d1 d1(rmm)
(mm) tolerance
2.0 %.02 Type No. Diameter  Flute Length O.A. L. Shank Dia.
3.0 :o,o;_. 7 o 7)1 d1 7E I £E I3 FRAE d2
o -0.02 6SED060 6.0 15 50 6 d1 d1(mm)
g0 -0.02 6SED080 8.0 20 60 8 (rrim) imitance
o o
gt § o= 6SED100 10.0 25 75 10 iy o
2o =0.05 6SED120 12.0 30 75 12 g2 0.00
ik -0.005 6SED160 16.0 40 100 16 o 0,055
sy £0.04 6SED200 20.0 40 100 20 = oot
16.0 -0.04 16.0 -0.04
20.0 _00_05 20.0 90‘313
Shank(mm) dZ2(mm)
(he) folerance Shank({mm) d2(mm)
24 B Gon (h6) tolerance
0 B —OD.ODB @6 F:'l‘.ﬁfl‘B
a8 90_093 a8 ?D.OQB
@10 EJO_ODQ & 10 E’Q_ogg
@12 ?0.011 @12 e o1
@16 o1 916 Q.01
@20 oo 20 %.013
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iRABRIE CEs RDE 67)YI8%T) BAAIRICER 3701L88T) GASEERA) [swe [oa ‘ ‘
ald Micro Grain Carbide, 3- flute, End Mills(for Titanium Aﬁys Processing) IE |}‘—m I? IE -

Micro Grain Carbide, Long-flute, 6- flute, End Mills

: o Is s - I -
- I3 -
Micro Diameter Micro Diameter
Type No. Diameter 'Flute Length = O. A. L. Shank Dia. Type No. Diameter ' Flute Length = O. A. L. Shank Dia.
Al 5 7)E d1 7 I =R I3 FRTE d2 AU 5 7){E d1 7 I 2R I3 R d2
L6SEDALO6O 6.0 25 75 6 SED453030 3 8 50 6
L6SEDALO6OB 6.0 30 100 6 SED453040 4 10 50 6
L6SEDALO8BOB 8.0 35 100 8 SED453050 5 13 50 6
L6SEDAL100 10.0 40 100 10 SED453060 6 15 50 6
L6SEDAL100B 10.0 40 150 10 SED453080 8 20 60 8
L6SEDAL120 12.0 45 100 12 SED453100 10 25 75 10
L6SEDAL120B 12.0 45 150 12 SED453120 12 30 75 12
L6SEDAL160B 16.0 60 150 16 SED453160 16 40 100 16
L6SEDAL200B 20.0 80 150 20
High Speed Cutting
& High Hard Cutting
High Speed Cutting b ‘ / ‘ ‘dz‘
& High Hard Cutting v | Y
- 1 -
- |3 -

A AIERILES RDE 67018%T) s E _|
Micro Grain Carbide, Long-flute, 6- flute, End Mills MG j#m § G d1 )
(mm) tolerance
. . 1.0 9:99°
Micro Diameter = 000
Type No. Diamefer Flute length  O.A. L. Shank Dic. 2.0 0:62°
d1 d1(mm) AU 5 T d1 T h =3 FR{E d2 3.0 :n_nz
(mm) iolstancs L6SEDO60 6.0 25 75 3 0 -
Ego i L6SEDO60B 6.0 30 100 6 = s
o -0.00 L6SEDO8OB 8.0 35 100 8 = e
0 -0.035 L6SED100 10.0 40 100 10 £ 9.020
iy .04 L6SED100B 10.0 40 150 10 o e =
- 0.04 L6SED120 12.0 45 100 12 0 el
20.0 “0.013 L6SED120B 12.0 45 150 12 . .04
L6SED160B 16.0 60 150 16 - =
Shank(mm) d2(mm) L6SED200B 20.0 80 150 20 .,
(h6) tolerance (h6) tolerance
96 zo_ooe @6 ?o,coa
o8 “0.008 o8 %.008
210 S.000 @10 %.008
@12 £y @12 e o
g 16 .01 914 S’(:».011
@ 20 %.013 216 S.011
P20
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e

BRI CES 47)¥E8RIIE%ED
Micro Grain Carbide, 4- flute, Roughing, End Mills

v ;i [0 o=

[ e el

d2

High Speed Cutting
& High Hard Cutting

TR LSS 470488RTIEE )
Micro Grain Carbide, 4- flute, Roughing, End Mills

Micro Diameter

W/

- -
-

I

3 sl .
Micro Diameter
Type No. Diameter 'Flute Length = O. A. L. Shank Dia.
Bl 5R TE d1 T I 2 I3 HREE d2

FREALO60 6.0 16 50 6
FREALO8O 8.0 20 60 8
FREAL100 10.0 25 75 10
FREAL120 12.0 30 75 12
FREAL140 14.0 35 100 16
FREAL160 16.0 40 100 16
FREAL180 18.0 40 100 20
FREAL200 20.0 45 100 20

5

Type No. Diameter  Flute Length ' O. A. L. Shank Dia.
AU 5% 7 d1 J& h £E I3 FAEE d2
FREDO&O 6.0 16 50 6
FREO80 8.0 20 60 8
FRET00 10.0 25 T 10
FRE120 12.0 30 7] 12
FRET40 14.0 35 100 16
FRE160 16.0 40 100 16
FRE180 18.0 40 100 20
FRE200 20.0 45 100 20
Shank{mm) d2(mm)

(h6) tolerance

6 S.008

o8 %.008

ag10 %.000

g12 .01

@16 ?0.011

@ 20 %013

P21

EAMARICES 2DREALET] ERSBESRT)) [se= [ oz
Micro Grain Carhide, 2 - flute, Ball End Mills (Sword for lI'IEJigh-sp':; and High-hardness) ,E I;; @ IE

Micro Diameter

Type No.
A 57

MR2010G
MR2015G
MR2020G
MR2025G
MR2030G
MR2035G
MR2040G
MR2045G
MR2050G
MR2055G
MR2060G
MR2065G
MR2070G
MR2075G
MR2080G
MR2090G
MR2100G
MR2120G
MR2160G
MR2200G

Diameter

7S d

s

A XA OAAARNAAADAOANAOMAAONARMARA
— 0o AR WL WWRNNNRN= == —

0.5
;25
.0
P
-5
D
=48]
25
25
D
.0
25
e,
%D
.0

{er}

oo ow

R
d‘I‘ /\ I i d2‘
TN | P v
= I o
Ly I3 .
Flute Length =~ O. A. L. Shank Dia.
IJRh ~ ZFERI REE d2
2 50 4
3 50 4
4 50 4
5 50 4
6 50 4
7 50 4
8 50 4
) 50 6
10 50 6
11 50 6
12 50 6
52 60 8
12 60 8
14 60 8
16 60 8
18 7.0 10
20 7 i) 10
24 7.0 1.2
32 100 16
40 100 20

=W |-

High Speed Cutting

& High Hard Cutting

d1
(mm)

R1
R1.5
R2
R2.5
R3
R4
Rs
R6
R8
R10

Shank{mm)
(he)
24
a6
@8
210
@12
@16
@ 20

d1{mm)
tolerance
+0.01
+0.01
+0.01
+0.01
+0.01
+0.01
+0.01
+0.015
+0.02
+0.02

d2(mm)
tolerance
o
-0.008
o
-0.008
(s]
-0.008
o
-0.009
o
=-0.011
o
=0.011

o
-0.013
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IRABFRIGRACER fUNE 22DBRBUTIERT) [soer [0a BRI SR REE5E ) 270BRBYTISR)) [siper [oa
Micro Grain Carbide, Micro Diameter Miniature, 2 - flute, Ball End Mills ,E Iﬂ_m @ IE IF:E - Micro Grain Carbide, Long-neck, Short- flute, 2-flute, Ball End Mills IE ,}‘o—m @ IE

T N N
d1 t: ZZL_H_ ] dzl d1 1:;I | ‘ d2] )
I ‘ —1 <|—1>| ‘ —
I2
ol I3 e I3 ‘
Micro Diameter Micro Diameter
Type No. Diameter  Flute Length ol Shank Dia. Type No. Diameter  Flute Length Effective Length O. A. L.~ Shank Dia.
#U 52 7)E d1 TE h =K I3 RS d2 7 8 RIE d1 JTE h BRE |2 =E Iz RAE d2
MR2002-3 R0O.10 0.4 50 3 HMR20402 RO.2 0.6 2 50 4 ;
MR2003-3 R 0.15F 0.6 50 3 HMR20404 R 0.2 0.6 4 50 4 i
MR2004-3 R 0.20F 0.8 50 3 HMR20502 R 0.25 0.8 2 50 4
MR2005-3 R 0.25F 1.0 50 3 HMR20504 R 0.25 0.8 4 50 4
MR2006-3 R 0.30F 12 50 3 HMR20506 R 0.25 0.8 6 50 4
MR2007-3 R 0.35F 1.4 50 3 HMR20602 RO.3 1.0 2 50 4
MR2008-3 R 0.40F 1.6 50 3 HMR20604 R0.3 1.0 4 50 4
MR2009-3 R 0.45F 1.8 50 3 HMR20606 R 0.3 1.0 6 50 4
| HMR20608 R0O.3 1.0 8 50 4
' MR2002 R0O.10 0.4 50 4 HMR20804 R 0.4 1.2 4 50 4
i MR2003 RO.15 0.6 50 4 HMR20806 RO.4 > 6 50 4
MR2004 R 0.20 0.8 50 4 HMR20808 RO.4 02 8 50 4
MR2005 R 0.25 1.0 50 4 HMR20810 R 0.4 1.2 10 50 4
MR2006 R 0.30 12 50 4 HMR21004 RO.5 2 4 50 4 !
MR2007 R0.35 1.4 50 4 HMR21006 RO.5 1% 3 50 4
MR2008 R 0.40 1.6 50 4 HMR21008 RO.5 1.2 8 50 4
L MR2009 R 0.45 1.8 50 4 HMR21010 R 0.5 12 10 50 4
MR2012 R 0.60 2.4 50 4 HMR21012 RO.5 1.z iz 50 4
MR2014 R 0.70 28 50 4 HMR21504 R0.75 i 7 4 50 4 High Speed Cutting
_ _ MR2016 R 0.80 9 50 4 HMR21506 R0.75 17 6 50 4 : :
High Speed Cutting MR2018 R 0.90 0 50 4 HMR21508 R0.75 1.7 8 50 4 & High Hard Cutting
& High Hard Cutting HMR21510 RO.75 1.7 10 50 4
HMR21512 R0.75 k7 12 50 4
HMR22006 R1.0 2 7. 6 50 4
HMR22008 R1.0 5 D 8 50 4
HMR22010 R1.0 2.2 10 50 4
HMR22012 R1.0 2.2 12 50 4
HMR2201 4 R1.0 2.2 14 50 4
HMR22016 R1.0 2D 16 50 4
d1 d1(mm) HMR23008 R1.5 8.2 8 50 4
() N ieisrance HMR23010 R1.5 3.2 10 50 4
1 ! HMR23012 R1.5 2 12 50 4
RO.15 £0.01 HMR23014 R1.5 8.2 14 50 4
Ro.2 £0.01 HMR23016 R1.5 32 16 75 4
R.025 +0.01 HMR23020 R1.5 52 20 75 4 . d1(mm)
i 01 HMR24012-6  R2.0 4.2 12 75 6 s SRS
RO.25 +0.01
R0.35 +0.01 HMR24014-6 R 2.0 4.2 14 75 6 b o E o
RO.4 *0.01 HMR24016-6 R2.0 4.2 16 75 6 B . B o
RO.5 £0.01 HMR24020-6  R2.0 4.2 20 75 6 e o
:?;5 ig:g: HMR24025-6  R2.0 4.2 25 75 6 - e
R1.5 +0.01 R1.0 +0.01
R2.0 +0.01 i 01
R2.0 +0.01
Shankmm) d2(mm) Shank({mm) d2(mm)
(h6) tolerance (h6) tolerance
g3 el @4 e
4 ?0_093 a6 {-]n_ooa
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BB RIRIEER 270PRBINIERTD 06 BABRRIGRIEER 270DKEUTIERT) [siper [ 04
Micro Grain Carbide, 2- flute, Ball End Mills S I}l_l'l'l I@ IE IIiE . Micro Grain Carbide, 2- flute, Ball End Mills IE Iﬂ—m @ IE

R R
Jos “ Jeww
: : TN )«
L _ Yy ] U
I ‘ 11 | ‘
- I3 - o I3 .
Micro Diameter Micro Diameter
Type No. Diameter ' Flute Length  O. A. L. Shank Dia. Type No. Diameter ' Flute Length  O. A. L. Shank Dia.
A g J)E d1 TR I £ |3 fRTE d2 7Y g% JJ1E d1 7K h FE I3 A d2
MR2ALO10 RO.5 2 50 4 MR2010 RO.5 2 50 4
MR2ALO15 R0.75 3 50 4 MR2015 R0O.75 3 50 4
MR2ALO20 R1.0 4 50 4 MR2020 R1.0 4 50 4
MR2AL025 R1.25 5 50 4 MR2025 R1.25 5 50 4
MR2ALO30 R1.5 6 50 4 MR2030 R1.5 6 50 4
MR2AL0O35 R1.75 7 50 4 MR2035 R1.75 7 50 4
MR2ALO40 R2.0 8 50 4 MR2040 R2.0 8 50 4
MR2AL045-6 R2.25 9 50 6 MR2045-6 R2.25 9 50 6
MR2ALO50-6 R2.5 10 50 6 MR2050-6 R2.5 10 50 6
MR2ALO55-6 R2.75 11 50 6 MR2055-6 R2.75 11 50 b
MR2AL060-6 R 3.0 12 50 6 MR2060-6 R 3.0 12 50 6
MR2ALO65 R 3.25 12 60 8 MR2065 R 3.25 12 60 8
MR2ALO70 R3.5 12 60 8 MR2070 R3.5 12 60 8
MR2ALO75 R3.75 14 60 8 MR2075 R3.75 14 60 8
MR2ALO80 R 4.0 16 60 8 MR2080 R 4.0 16 60 8
MR2ALO90 R4.5 18 75 10 MR2090 R4.5 18 75 10
MR2AL100 R 5.0 20 75 10 MR2100 R5.0 20 75 10
MR2AL120 R 6.0 24 75 12 MR2120 R 6.0 24 75 12
MR2AL160 R 8.0 32 100 16 MR2160 R 8.0 32 100 16
High Speed Cutting MR2AL200 R10.0 40 100 20 MR2200 R 10.0 40 100 20 High Speed Cutting
& High Hard Cutting & High Hard Cutting
Type No. Diameter  Flute Length  O. A. L. Shank Dia. Type No. Diameter  Flute Length  O. A. L. Shank Dia.
Al 5% T d1 JE I £ 3 FRIE d2 AU 5% JJ#E d1 £ I FE I3 FH{E d2
MR2ALO10-3 RO.5 7 50 3 MRO10-3 RO.5 2 50 3
MR2AL0O15-3 RO.75 = 50 3 MRO15-3 R0O.75 & 50 5
MR2AL020-3 R1.0 4 50 3 MR020-3 R1.0 4 50 3
(n‘_’"‘n) tg:e(r::;la MR2AL025-3 R1.25 3 50 3 MR025-3 R1.25 5 50 3 (:lr11'|) t::e(r:r:l)e
B Y MR2AL030-3 a5 6 50 3 MRO30-3 R1.5 6 50 3 e e
R1.5 +0.01 R1.5 +0.01
A o MR&0OALOT0 RO.5 2 50 6 MR&0010 RO.5 2 50 6 - ko
E P o MR&EOALO15 RO.75 3 50 6 MR60015 R0O.75 3 50 6 e E o
E o MR&0ALO20 R1.0 4 50 6 MR&0020 R1.0 4 50 6 e E
A . MR&0OALO30 R1.5 6 50 6 MR&0030 R1.5 6 50 6 7 k-
- o MR60OALO40 R2.0 8 50 6 MR60040 R2.0 8 50 6 S E
R6 +0.015 Ré +0.015
R8 +0.02 R&8 +0.02
R10 +0.02 R10 +0.02
Shank(mm) d2(mm) Shank(mm) d2{mm)
(h6) tolerance (h6) tolerance
o6 %.008 o6 %.008
o8 %o.008 o8 %.008
g 10 (—:,D.DDQ g 10 (—:,D.DDQ
g1z E5.011 g2 ‘o011
g 16 OD.O‘I‘I g 16 OD.O‘I‘I
9 20 ?D.U‘IB 9 20 ?D.U‘IS
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B RIGRILER AR 270BKEUIIEETD 0.6 BRI CES B 270BRBUTIER)  [sieer [ 0a
Micro Grain Carbide, Long-shank, 2- flute, Ball End Mills M I;;" I@ IE . ,I-lE - Micro Grain Carbide, Long-shank, 2- flute, Ball End Mills IE I;‘; @ IE IE - ‘ ‘

R
R
i 4
d‘l‘ /\\ 2‘ d1 Q J d2
( d Y
Y v !
I1 ¢ I1 -
| | I3
|:3 -t -
el -
Micro Diameter Micro Diameter
- ; Type No. Diameter ' Flute Length O. A. L. Shank Dia.
Type No. Diameter  Flute Length O. A L Shank Dia. ygg o R TE hg SE Iy HAAS 42
Al 88 R = h T I3 HRE d2
LR2ALO10F R 0.5 2 75 4 iF D 10F oS 2 ] 2
LR2ALO15F ROI75 3 75 4 LieD ] oF 7o d ] =
LR2AL020F R 1- 4 7 4 | e d20F A = ] .
LR2ALO30F R1.5 6 75 4 - our o o 2] 2
LR2AL0O40F B2 8 75 4 a0 40F e 2 < i i
LR2010-75-6 RG-S 2 75 6
LR2AL0O10-75-6 R0.5 2 75 6 LR2015-75-6 RO.75 3 75 6
= = [ 3
mnsisres [ ross [ 3 Lz [ CTETTEE i cmm srmm
- : x LR2030-75-6 B 5 6 75 6
LR2AL0O30-75-6 R 1.5 6 s 6 LR2040-75-6 R 2 8 75 6
e s . — TS R T o
- : : : LR2060-75-6 R 3 12 T 6
LR2ALO60-75-6 R 3 12 75 6 LR2080-75 R 4 16 75 8
LR2AL0OB0O-75 R 4 16 75 8
R2AL040-100 R 2 ; 100 ‘ CEEITE : o .
Ll A R e mos0100s  Azs ot dm s
: = 2 = LR2060-100-6 R 3 1.2 100 6
LR2AL060-100-6 R3 12 100 6 LR2080-100 R 4 16 100 8
High Speed Cutting tgit?gg'lgg E ; ;g 138 180 LR2100-100 R 5 20 100 10 High Speed Cutting
&ngh Hard Cuttmg LR2AL120-100 R & 24 100 12 LR2120-100 R 6 24 100 12 &ngh Hard CUttlng
XLR2060-6 R 3 12 150 6
smmose  _ps 1 [ D v e s
XLRZALT100 RS 20 150 10 piE2100 5 . e e
XLR2120 R 6 24 150 12
XLR2AL120 R 6 24 150 12 XLR2160 R 8 32 150 16
d1 di(mm) fanl160 RS 32 120 16 XLR2200 R10 40 150 20 d1 d1(mm)
(mm) tolerance XLR2AL200 R 10 40 150 20 (mm) tolerance
R1 +0.01 R1 +0.01
R1.5 +0.01 R1.5 +0.01
R2 +0.01 R2 +0.01
R2.5 +0.01 R2.5 +0.01
R3 +0.01 R3 +0.01
R4 +0.01 R4 +0.01
RS +0.01 R5 +0.01
R6 +0.015 R6 +0.015
R8 +0.02 R8 +0.02
R10 +0.02 R10 +0.02
Shank{mm) d2(mm) Shank({mm) d2({mm)
(h6) tolerance (he) tolerance
GS ?O.UOE G 6 ?O.UOE
a8 E,0.005 a8 {-JO.UUS
@10 000 10 Er 000
212 o1 @12 o
216 o1 916 o1
@ 20 {-]0.013 @ 20 f)0.013
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R ARIGRIEER 4D BRBITIERTD 0.6 BAAMAIGRICES 47D BRBUTIERT] [siper [ 0a
Micro Grain Carbide, 4-flute, Ball End Mills MG I;‘; I@ IE IE - Micro Grain Carbide, 4-flute, Ball End Mills IE,”—""IQIE

an} @, ar} |}
5 I1 e " - I - Ia
- - - -
Micro Diameter
Type No. Diameter Flute Length = O. A L. Shank Dia. Type No. Diameter ' Flute Length  O. A. L. Shank Dia.
7l 5% JE d1 T I o FRIE d2 A &8 7] d1 7= I FE I3 AL d2
MR4ALO10 R 0.5 2 50 4 MR4010 R 0.5 2 50 4
MR4ALO15 R0.75 3 50 4 MR4015 R0.75 3 50 4
MR4ALO20 R 1 4 50 4 MR4020 R 1 4 50 4
MR4ALO30 R1.5 6 50 4 MR4030 R 1.5 6 50 4
MR4ALO40 R 2 8 50 4 MR4040 KR 8 50 4
MR4ALO50-6 R 2.5 10 50 6 MR4050-6 R 2.5 10 50 6
MR4ALO60-6 R 3 12 50 6 MR4060-6 R 3 17 50 6
MR4ALOBO R 4 16 60 8 MR4080 R 4 16 60 8
MR4AL100 R5 20 75 10 MR4100 R 5 20 75 10
MR4AL120 R 6 24 75 12 MR4120 R 6 24 75 12
MR4AL160 R 8 32 100 16 MR4160 R 8 32 100 16
MR4AL200 R10 40 100 20 MR4200 R10 40 100 20
High Speed Cutting High Speed Cutting
& High Hard Cutting & High Hard Cutting
di d1(mm) di d1(mm)
(mm) tolerance (mm) tolerance
RoO.5 +0.01 RO.5 +=0.01
RO.75 +0.01 RO.75 +0.01
R1.0 +0.01 R1.0 +0.01
R1.5 +0.01 R1.5 +0.01
R2.0 +0.01 R2.0 +0.01
R2.5 +0.01 R2.5 +0.01
R3 +0.01 R3 +0.01
R4 +0.01 R4 +0.01
R5 +0.015 R5 +0.015
R6 +0.015 R6 +0.015
R8 +0.02 R8 +0.02
R10 +0.02 R10 +0.02
Shank(mm) d2(mm) Shank(mm) d2(mm)
(h6) tolerance (h6) tolerance
D4 —DO.OOB D4 —DO.DDB
@6 —OO,ODEI 6 —00,008
o8 %.000 o8 %.009
@10 011 @10 611
@12 _00_911 @12 -00.011
16 -oc.on 216 ?c.on
@ 20 90_013 @ 20 90.013
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fBAA TR LS RAITE 270BKBUIIERTD o8 BHBRRIRICIR RRITE 270PKBYTIERT] [sieer [ 0a
Micro Grain Carbide, Long Taper-neck, 2-flute, Ball End Mills MG I]‘—m @ IE Fute IE:' . Micro Grain Carbide, Long Taper-neck, 2-flute, Ball End Mills IEII‘_“‘ I@ IE

R o R o
L B —= — " —
= = e -
h ‘ I2 ‘ . I | Iz _ ‘
[} I3 =
Micro Diameter Micro Diameter
Type No. Diameter 'Flute Length Taper Angle  Taper Neck " O. A. L. Shank Dia. Type No. Diameter ' Flute Length Taper Angle " Taper Neck - O. A. L. Shank Dia.
A 5k TJEdl JJEh #fEa #FERR2 £z WEJ2 7l SR ZDEd1 JEh ®fEa #HERI2 £KI13  RE d2
MBN2ALO103-6 RO.5 2 £ 32 75 6 MBN20103-6 B0.5 2 30 32 75 6
MBNZALO105-6 RO.5 2 S 32 75 6 MBN20105-6 RO.5 2 52 32 o 6
MBN2AL0203-6 R1.0 4 the 27 100 6 MBN20203-6 R 1.0 4 8> i 100 é
MBN2AL0O205-6 R1.0 4 52 27 100 6 MBN20205-6 R1.0 4 52 27 100 6
MBNZALO315-6 BNl S 6 || ot 5 100 6 MBN20315-6 R1.5 é 1 sk 35 100 6
MBN2ALO303-6 R1.5 6 £ g5 100 6 MBN20303-6 R1.5 6 & 35 100 é
MBN2ALO415-6 R2.0 8 =5 28 100 6 MBN20415-6 R2.0 8 1.5° 28 100 6
MBN2AL0403-6 R2.0 8 O 28 100 6 MBN20403-6 R20 8 S 28 100 6
MBN2ALO603 R3.0 12 & 32 100 8 MBN20603 R 3.0 12 3o g2 100 8
MBN2ALO605 R3.0 12 52 35 100 10 MBN20605 R 3.0 12 50 35 100 10
MBN2AL0603 R3.0 12 3° 32 150 8 MBN20603 R 3.0 2 &4 52 150 8
MBN2ALO605 R3.0 15 52 35 150 10 MBN20605 R 3.0 12 5° 315 150 10
MBNZALOB03 R4.0 16 £ 36 100 10 MBN20803 R 4.0 16 &5 36 100 10
MBN2ALO8B0OS R4.0 16 5 39 100 12 MBN20805 R 4.0 16 o2 39 100 2
MBN2ALO8BO03 R4.0 16 & 36 150 10 MBN20803 R 4.0 16 5 36 50 10
MBN2ALO8B0S5 R4.0 16 S 329 150 12 MBN20805 R 4.0 16 52 39 150 1
MBN2AL1003 R5.0 20 & 40 100 12 MBNZ21003 R5.0 20 8L 40 100 112
MBN2AL1003 R5.0 20 £ 40 150 12 MBN21003 R5.0 20 0 40 150 12
MBN2AL1205 R6.0 24 i 47 100 16 MBNZ21205 R 6.0 24 52 47 100 16
High Speed Cutting MRN2AL1205 R 6.0 24 5¢ 47 150 16 MRN21205 R6.0 24 5 47 150 16 . .
& High Hard Cutting H'gh Speed Cuttllng
& High Hard Cutting
di d1(mm) di d1(mm)
(mm) tolerance (mm) tolerance
Ri1 +0.01 Ri1 +0.01
R1.5 +0.01 R1.5 +0.01
R2 +0.01 R2 +0.01
R2.5 +0.01 R2.5 +0.01
R3 +0.01 R3 +0.01
R4 +0.01 R4 +0.01
R5 +0.01 R5 +0.01
R6 +0.015 R6 +0.015
Shank{mm) d2{mm) Shank({mm) d2{mm)
(h6) tolerance (h6) tolerance
26 ?c_ooe 26 ?0_093
o8 ?u_oos 28 _oc_ooe
210 ?0.005 @10 _00_005
@12 —00.011 2 _00.011
g 1° % a16 %011

-0.011
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RIS REES 27011887)

Micro Grain Carbide, Long-neck, Corner-radius, 2-flute, End Mills

HRC .
»50

B8 REEES 27)118%7]

Micro Grain Carbide, Long-neck, Corner-radius, 2-flute, End Mills

High Speed Cutting
& High Hard Cutting

di R(mm) d1(mm)
(mm) tolerance tolerance
1.0 50.02 -GO.UZ
1.5 S .02
2.0 g .02
25 so.02 ®
3.0 30.02 ?0_02
Shank(mm) d2(mm)
(h6) tolerance
@4 S oos
a6 b os
P33

Micro Diameter

d2

Type No. Diameter Neck Dia.  Corner R Flute Length  Effecfive Length O. A. L. Shank Dia.
A g1 JEdl d3 BEAR J7IRh BIRR =Rz fMAEd2
HRMALIO06R 1.0 0.95 0.2 1.5 6 50 4
HRMAL1O08R 1.0 0.95 0.2 1.5 8 50 4
HRMAL1010R 1.0 0.95 0.2 1.5 10 50 4
HRMALIO12R 1.0 0.95 0.2 1.5 12 50 4
HRMAL1508R 1.5 1.44 0.2 2.0 8 50 4
HRMAL1510R 1.5 1.44 0.2 2.0 10 50 4
HRMAL1512R 1.5 1.44 0.2 2.0 12 50 4
HRMAL1516R 1.5 1.44 0.2 2.0 16 50 4
HRMAL2008R 2.0 1.92 0.2 3.0 8 50 4
HRMAL2010R 2.0 1.92 0.2 3.0 10 50 4
HRMAL2012R 2.0 1.92 0.2 3.0 12 50 4
HRMAL2016R 2.0 1.92 0.2 3.0 16 50 4
HRMAL2020R 2.0 1.92 0.2 3.0 20 50 4
HRMAL2510R 2.5 2.40 0.2 3.0 10 50 4
HRMAL2512R 2.5 2.40 0.2 3.0 12 50 4
HRMAL2516R 2.5 2.40 0.2 3.0 16 50 4
HRMAL2520R 2.5 2.40 0.2 3.0 20 50 4
HRMAL3010R 3.0 2.90 0.2 4.0 10 50 6
HRMAL3012R 3.0 2.90 0.2 4.0 12 50 6
HRMAL3016R 3.0 2.90 0.2 4.0 16 50 6
HRMAL3020R 3.0 2.90 0.2 4.0 20 60 6
HRMAL3025R 3.0 2.90 0.2 4.0 25 60 6

Micro Diameter

Type No.  Diameter Neck Dia. Corner R 'Flute Length ~ Effective Length 'O. A. L. 'Shank Dia.
R 58 L d1 d3 ESR 7RI BHER =Rz AEd2
HRMI006R 1.0 0.95 0.2 1.5 & 50 4
HRM1008R 1.0 0.95 0.2 1.5 8 50 4
HRM1010R 1.0 0.25 0.2 liz5 10 50 4
HRMI012R 1.0 0.95 0.2 1.5 12 50 4
HRM1508R 1.5 1.44 0.2 2.0 8 50 4
HRM1510R 5 1.44 0.2 2.0 10 50 4
HRM1512R 1.5 1.44 0.2 2.0 12 50 4
HRM1516R 1.5 1.44 0.2 2.0 16 50 4
HRM2008R 2.0 1.92 0.2 3.0 8 50 4
HRM2010R 2.0 1.92 -0 3.0 10 50 4
HRMZ2012R 2.0 1.92 0.2 3.0 12 50 4
HRM2016R 2.0 1.92 0.2 3.0 16 50 4
HRM2020R 2.0 1.92 0.2 3.0 20 50 4
HRM2510R 2.5 2.40 0.2 3.0 10 50 4
HRM2512R 2.5 2.40 0.2 3.0 12 50 4
HRM2516R 2.5 2.40 0.2 3.0 16 50 4
HRM2520R 255 2.40 0.2 320 20 50 4
HRM3010R 3.0 2.90 0.2 4.0 10 50 6
HRM3012R 3.0 2.90 0.2 4.0 12 50 6
HRM3016R 3.0 2.90 i3 4.0 16 50 6
HRM3020R 3.0 2.90 0.2 4.0 20 60 6
HRM3025R 3.0 2.90 0.2 4.0 25 60 6

High Speed Cutting
& High Hard Cutting

di R(mm)  d1(mm)
(mm) tolerance tolerance
1.0 L %.02
1.5 o S0z
2.0 e .02
2.5 B %.02
3.0 e %.02
Shank(mm) d2(mm)
(h6) tolerance
a4 Sho0s
26 5008
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E\"rﬂﬁirﬁrudﬁsﬂ?ﬂﬁ ﬁhﬁ MG I;E I% I—C— IF“ @ II-'l'E - %vfﬂt?rﬂ,rfmdﬁsﬁ%lﬁﬁﬁ Iﬁlﬁ_ﬁ' I% ’F 'ﬁ @ IE . ‘ ‘

R R
Y Y
d‘l‘ m— dZ‘ d‘l‘ &J— dzl
Y Y Y \
I o |« I -

15 Iz < | [ I2 o

i I3 & i I3 S
Micro Diameter Micro Diameter

Type No. Diameter Corner R Flute Length ' Effective Length  O. A. L. Shank Dia. Type No. 'Diameter Corner R Flute Length " Effective Length ~ O. A. L. 'Shank Dic.
Y e TEJd1 EBR Z7Eh BRE 2 F=EK13 AT d2 AU 5= 7Ed1 EBEER 7RI BHE L2 =K1z T d2
SEHRALO305 3 0.5 1.2 8 50 4 SEHRO305 3 0.5 1.2 8 50 4
SEHRALO405 4 0.5 1.6 1 50 4 SEHR0405 4 0.5 1.6 11 50 4
SEHRALO410 4 1.0 1.6 1 50 4 SEHR0410 4 1.0 1.6 1 50 4
SEHRALO505 5 0.5 2 13 50 6 SEHRO505 5 0.5 2 13 50 6
SEHRALO510 5 1.0 2 13 50 6 SEHRO510 5 1.0 2 13 50 6
SEHRALO405 6 0.5 2.5 15 50 6 SEHR0605 6 0.5 2.5 15 50 6
SEHRALOG10 6 1.0 2.5 15 50 6 SEHRO&10 6 1.0 2.5 15 50 6
SEHRALOG15 6 1.5 2.5 15 50 6 SEHRO615 6 1.5 2.5 15 50 6
SEHRALO805 8 0.5 3.5 20 60 8 SEHRO805 8 0.5 3.5 20 60 8
SEHRALO810 8 1.0 3.5 20 60 8 SEHRO810 8 1.0 3.5 20 60 8
SEHRALO815 8 1.5 3.5 20 60 8 SEHRO815 8 1.5 3.5 20 60 8
SEHRALO820 8 2.0 3.5 20 60 8 SEHRO820 8 2.0 3.5 20 60 8
SEHRAL1005 10 0.5 4 25 75 10 SEHR1005 10 0.5 4 25 75 10
SEHRAL1010 10 1.0 4 25 75 10 SEHR1010 10 1.0 4 25 75 10
SEHRAL1015 10 1.5 4 25 75 10 SEHR1015 10 1.5 4 25 75 10
SEHRAL1020 10 2.0 4 25 75 10 SEHR1020 10 2.0 4 25 75 10
ngh Speed Cutting SEHRAL1205 12 Q.5 5 25 75 12 SEHR1205 i 0.5 5 25 75 12 ngh Speed Cutting
. . SEHRAL1210 12 1.0 5 25 75 2 SEHR1210 12 1.0 5 25 75 12 ) )
& High Hard Cutting SEHRAL1215 12 1.5 5 25 75 12 SEHR1215 12 1.5 5 25 75 12 & High Hard Cutting

SEHRAL1220 12 2.0 5 25 75 12 SEHR1220 12 2.0 5 25 75 12
SEHRAL1230 12 3.0 5 25 75 12 SEHR1230 12 3.0 5 25 75 12

d\/&:aj &ng

di R(mm) d1(mm) di R(mm) d1(mm)
{mm) tolerance tolerance (mm) tolerance tolerance
4.0 i %02 4.0 B %.02
T ol i so |3 | 3%
go N N6 so 6> RO,
oo §o"°*° RSl 100 | g% |56
Tl il o = P52
Shank(mm) d2(mm) Shank(mm) d2(mm)
(h&) tolerance (h86) tolerance
a6 Sh.cos o6 Sh.008
o8 So.008 a8 S.008
@10 S.008 @10 %.000
212 .01 212 Son
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fBHRix{Lis RBEZES 27)18/) = I'E@ 1BHEMAIIx{Lis REBEZTEE 27J18k D IE[IE_;"@

Micro Grain Carbide, Long-neck, Short-flute, Corner-radius, 2-flute, End Mills Micro Grain Carbide, Long-neck, Short-flute, Corner-radius, 2-flute, End Mills

R R
R A 3 R} Y :
d1 [ ‘ d3 62 d1 [ ] d3 | 62
S JtIz S i‘Iz
- B . 2 = w .
Micro Diameter Micro Diameter
Type No. Diamefer Neck Dia. Corner R Flute Length ~ Effective Length ' O. A. L. 'Shank Dia. Type No.  Diameter Neck Dia. Corner R 'Flute Length * Effective Length 'O. A. L. Shank Dia.
7 52 T d1 d3 EER 7EhH BHEDR =Rz #\Ed2 H 5 JHE d1 d3 [=)z3] ITRh BHER Kb R/E42
HSERALO402R 4.0 3.90 0.2 é 12 50 6 HSERO402R 4.0 3.90 0.2 6 12 50 é
HSERALO405R 4.0 3.90 0.5 3 12 50 é HSERO405R 4.0 3.90 0.5 6 19 50 3
HSERALO602R 6.0 5.80 0.2 8 18 50 6 HSERO602R 6.0 5.80 62 8 18 50 6
HSERALO&O5R 6.0 5.80 0.5 8 18 50 6 HSERO605R 6.0 5.80 0.5 8 18 50 6
HSERALO&10R 6.0 5.80 1.0 8 18 50 6 HSERO&10R 6.0 5.80 1.0 8 18 50 6
HSERALOBO2R 8.0 =00 0.2 10 24 60 8 HSERO802R 8.0 7.70 0.2 10 24 60 8
HSERALOBO5R 8.0 7.70 0.5 10 24 60 8 HSEROB0O5R 8.0 7.70 0.5 10 24 60 8
HSERALO810R 8.0 e &0 10 24 60 8 HSERO810R 8.0 170 1.0 10 24 60 8
HSERAL1003R 10.0 9.60 0.3 12 30 75 10 HSER1003R 10.0 9.60 63 12 30 75 10
HSERALT005R 10.0 9.60 0.5 12 30 75 10 HSER1005R 10.0 9.60 0.5 12 30 75 10
HSERALT1OT0R 10.0 9.60 1.0 12 30 &5 10 HSERT0O10R 10.0 9.60 1.0 12 30 75 10
HSERAL1020R 10.0 9.60 2.0 12 30 75 10 HSER1020R 10.0 9.60 2.0 12 30 7 10
HSERALT2T0R 12.0 155 1.0 15 36 T, 12 HSER1210R 12.0 1.5 1.0 I5 36 75 12
HSERAL1220R 2.0 15l 5 2.0 15 36 s, 12 HSER1220R 12.0 1.5 2.0 15 36 5 12
HSERAL1605R 16.0 15.4 0.5 24 40 100 16 HSER1605R 16.0 15.4 0.5 24 40 100 16
HSERALTATOR 16.0 15.4 1.0 24 40 100 16 HSER1610R 16.0 15.4 i) 24 40 100 16
High Speed Cutting High Speed Cutting
& High Hard Cutting & High Hard Cutting
dl R(mm) d1(mm) di R{mm) d1(mm)
(mm) tolerance tolerance (mm) tolerance tolerance
4.0 30'02 o 4.0 30'02 o
6.0 iE 5052 6.0 AR 5052
8.0 i 5025 8.0 e 5025
10.0 30.0?5 :gg; 10.0 30.025 :gg;
12.0 30‘025 :g:gés 12.0 30.025 :g:gés
16.0 Eno? 01 16.0 o S04
Shank(mm) d2{mm) Shank(mm) d2{mm)
(h&) tolerance (h&) tolerance
a6 %.008 a6 %.008
a8 %.008 a8 %.008
@ 10 000 @ 10 e
@12 01 @12 01
@16 11 o 16 o1
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ﬁﬁﬁﬁw*ﬁﬁ{bﬁ% -;-E—?- 2’7]&&557] 0.6 HRC ?@fftﬂ]w*ﬁﬁﬁﬂﬂﬁﬁ -;-E—?- 2%3&73 Super | 0.4 = HRC
Micro Grain Carbide, Corner-radius, 2-flute, End Mills MG I m I % " I »50 - Micro Grain Carbide, Corner-radius, 2-flute, End Mills MG }‘m I IZ@ I I »58 . q}l

R R
\ \
N [ | A I A
di d2 d1 d2
T | Y A\ Y
i . % I3 B 2 I3
L - - -
Micro Diameter Micro Diameter
Type No. Diameter = Corner R Flute Length ~ O. A. L. 'Shank Dia. Type No. Diameter = Corner R ' Flute Length = O. A. L. 'Shank Dia.
HY 552 T d1 BlFE R £ I TR Iz fRE d2 #U &5 7)i® d1 EfS R T h TR 13 AEd2
2RMALOT02R 1.0 RO.2 2.5 50 4 2RMO102R 1.0 R0O.2 2.5 50 4
2RMALO1502R 1.5 RO.2 4 50 4 2RMO1502R 1.5 RO.2 4 50 4
2RMALO1505R 1.5 RO.5 4 50 4 2RMO1505R 1.5 RO.5 4 50 4
2RMALO202R 2.0 RO.2 5 50 4 2RMO0202R 2.0 R0O.2 5 50 4
2RMALO205R 2.0 RO.5 5 50 4 2RMO205R 2.0 RO.5 5 50 4
2RMALO2502R 2.5 RO.2 6 50 4 2RMO02502R 2.5 R 0.2 6 50 4
2RMALO2505R 2.5 RO.5 6 50 4 2RMO02505R 2.5 RO.5 6 50 4
2RMALO302R 3.0 RO.2 8 50 4 2RMO302R 3.0 R 0.2 8 50 4
2RMALO305R 3.0 RO.5 8 50 4 2RMO305R 3.0 R 0.5 8 50 4
2RMALO310R 3.0 R1.0 8 50 4 2RMO0310R 3.0 R1.0 8 50 4
2RMALO402R 4.0 R 0.2 10 50 4 2RMO402R 4.0 RO.2 10 50 4
2RMALO405R 4.0 RO.5 10 50 4 2RM0405R 4.0 RO.5 10 50 4
2RMALO410R 4.0 R1.0 10 50 4 2RMO410R 4.0 R1.0 10 50 4
2RMALO505R 5.0 R 0.5 12 50 6 2RMO505R 520 R0O.5 12 50 6
2RMALO510R 5.0 R1.0 T2 50 6 2RMO510R 5.0 R 1.0 12 50 3
2RMALO602R 6.0 RO.2 15 50 é 2RMO602R 6.0 RO.2 15 50 6
2RMALO605R 6.0 R0O.5 5 50 6 2RM0O605R 6.0 R0O.5 5 50 6
. . 2RMALO615R 6.0 R1.5 15 50 6 2RMO615R 6.0 R1.5 15 50 3 . ,
& High Hard Cutting 2RMALO620R 6.0 R 2.0 15 50 6 2RMO0620R 6.0 R 2.0 15 50 6 & High Hard Cutting
2RMALO8BOS5R 8.0 RO.5 20 60 8 2RMO805R 8.0 RO.5 20 60 8
2RMALO810R 8.0 R1.0 20 60 8 2RMO810R 8.0 R1.0 20 60 8
2RMALOB15R 8.0 R .5 20 60 8 2RM0815R 8.0 L5 20 60 8
2RMALO820R 8.0 R2.0 20 60 8 2RMO820R 8.0 R 2.0 20 60 8
2RMAL1005R 10.0 RO.5 25 75 10 2RM1005R 10.0 RO.5 25 75 10
2RMAL1010R 10.0 R1.0 25 75 10 2RM1010R 10.0 R1.0 25 75 10
2RMAL1015R 10.0 R1.5 25 75 10 2RM1015R 10.0 R1.5 25 75 10
2RMAL1020R 10.0 R 2.0 25 75 10 2RM1020R 10.0 R 2.0 25 75 10
| s s 2RMAL1025R 10.0 R2.5 25 75 10 2RM1025R 10.0 R2.5 25 75 10 il e e
o 002 [0 2RMAL1030R 10.0 R 3.0 25 75 10 2RM1030R 10.0 R 3.0 25 75 10 0 002 o
E 002 o 2RMAL1205R 12.0 R 0.5 30 75 12 2RM1205R 12.0 R 0.5 30 75 12 e g0z o
S0 002 | o 2RMAL1210R 12.0 R1.0 30 75 12 2RM1210R 12.0 R 1.0 30 75 7 0 002 o
b 002 o 2RMAL1215R 20 R1.5 30 75 12 2RM1215R 12.0 R1.5 30 75 12 E = o0z B0
8o 002 o 2RMAL1220R 12.0 R 2.0 30 75 12 2RM1220R 12.0 R 2.0 30 75 12 A w02 o
B o 2002 | 0 _ 2RMAL1225R 12.0 R2.5 30 75 12 2RM1225R 12.0 R2.5 30 75 12 B S0 Bo
s 002 o 2RMAL1230R 12.0 R 3.0 30 75 12 2RM1230R 12.0 R 3.0 30 75 12 . 002 o
6.0 il e 6.0 o~ ass:
8.0 2 . 8.0 50 B9%s
10.0 oo S 10.0 o BEAl
12.0 5 BESSis 12.0 oo | B8
Shank(mm) d2(mm) Shank(mm) d2(mm)
(h6) tolerance (he) tolerance
a4 ?u.uoa a4 ?o.uca
a6 %.008 @6 %.008
o8 L o8 e oon
@10 a0 @10 0o
12 ?0,011 @12 Ejo.cr‘n
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*ﬁﬁﬁw*ﬁﬁ{bﬁ% -;-E—?- 4’7]&5557] 0.6 *@mw*ﬂﬁi{bﬁ% -;-E—?- 4%3&73 Super | 0.4 = ; HRC
Micro Grain Carbide, Corner-radius, 4-flute, End Mills MG J“m I % Micro Grain Carbide, Corner-radius, 4-flute, End Mills MG Jum I % I I »58 . q}l

R R
) Ry
n [ | A I { A
d1 d2 d1 d2
\J | Y i v
- I1 - el l‘ L
5 I3 5 A I3 &l
Micro Diameter Micro Diameter
Type No. Diameter = Corner R Flute Length ~ O. A. L. 'Shank Dia. Type No. Diameter =~ Corner R ' Flute Length ~ O. A. L. 'Shank Dia.
HY 5= JJE d1 BfSR T I TRz  HEd2 # &5 TE d1 EfE R T Ih TR 3 AEd2
4RMALO102R 1.0 RO.2 2.5 50 4 4RMO102R 1.0 RO.2 2.5 50 4
4RMALO1502R 5 R0O.2 4 50 4 4RMOT1502R 15 RO.2 4 50 K
4RMALO1505R 1.5 R 0.5 4 50 4 4RMO1505R 1.5 RO.5 4 50 4
4RMALO202R 2.0 RO.2 5 50 4 4RMO202R 2.0 RO.2 5 50 4
4RMALO205R 2.0 R 0.5 5 50 4 4RMO205R 2.0 RO.5 5 50 4
4RMALO2502R 2.5 R0O.2 b 50 4 4RMO2502R 2.5 RO.2 6 50 4
4RMALO2505R 25 R0O.5 6 50 4 4RMO2505R 2.5 RO.5 6 50 4
4RMALO302R 3.0 R 0.2 8 50 4 4RMO302R 3.0 RO.2 8 50 4
4RMALO305R 3.0 RO.5 8 50 4 4RMO305R 3.0 RO.5 8 50 4
4RMALO310R 3.0 R1.0 8 50 4 4ARMO310R 3.0 R1.0 8 50 4
4RMALO402R 4.0 R0O.2 10 50 4 4RMO402R 4.0 RO.2 10 50 4
4RMALO405R 4.0 R0O.5 10 50 4 4RMO405R 4.0 RO.5 10 50 4
4RMALO410R 4.0 R1.0 10 50 4 4RMO410R 4.0 R1.0 10 50 4
4RMALO505R 5.0 RO.5 12 50 6 4RMO505R 5.0 RO.5 12 50 6
4RMALO510R 5.0 R1.0 12 50 6 4RMO510R 5.0 R1.0 12 50 6
4ARMALO602R 6.0 RO.2 15 50 6 4RMO602R 6.0 RO.2 15 50 b
4RMALOS05R 6.0 R0O.5 15 50 6 4RMO605R 6.0 RO.5 15 50 6
, . 4RMALO615R 6.0 R1.5 15 50 6 4RMO615R 6.0 R1.5 15 50 6 . ,
& High Hard Cutting 4RMALO620R 6.0 R2.0 15 50 6 4RMO620R 6.0 R2.0 15 50 6 & High Hard Cutting
4RMALOBO5R 8.0 R 0.5 20 60 8 4ARMOBO5R 8.0 RO.5 20 60 8
4RMALOB10R 8.0 R1.0 20 60 8 4RMO810R 8.0 R1.0 20 60 8
4RMALO815R 8.0 R1.5 20 60 8 4ARMOB815R 8.0 R1.5 20 60 8
4RMALOB820R 8.0 R2.0 20 60 8 4RMO0O820R 8.0 R2.0 20 60 8
ARMAL1005R 10.0 R 0.5 25 75 10 ARM1005R 10.0 RO.5 25 75 10
4RMAL1010R 10.0 R1.0 25 75 10 ARM1010R 10.0 R1.0 25 75 10
4RMAL1015R 10.0 R1.5 25 TS 10 4RM1015R 10.0 B 1.5 25 75 10
4RMAL1020R 10.0 R2.0 25 75 10 4ARM1020R 10.0 R 2.0 25 75 10
(r::n] t;‘ép;':;e tg;;g:& 4ARMAL1025R 10.0 R2.5 25 75 10 4RM1025R 10.0 R2.5 25 75 10 tr::nl toﬁ‘ép;’:;e tg;g(r::;)e
o 002 o 4RMAL1030R 10.0 R3.0 25 75 10 ARM1030R 10.0 R3.0 25 75 10 o 002 o
e s002 o 4RMAL1205R 12.0 RO.5 30 75 12 4RM1205R 12.0 RO.5 30 75 12 — s002 o
- w02 o 4RMAL1210R 12.0 R1.0 30 75 12 ARM1210R 12.0 R1.0 30 75 12 o 002 o
e s002 o 4RMAL1215R 12.0 R1.5 30 75 12 4RM1215R 12.0 R1.5 30 75 12 s 2002 o »
e <002 ?0'02 4RMAL1220R 12.0 R2.0 30 75 12 4RM1220R 12.0 R2.0 30 75 12 . <002 90'02
o 1002 90'02 ARMAL1225R 12.0 R2.5 30 75 12 ARM1225R 12.0 R2.5 30 75 12 o s002 ?0'02
= w00z o 4RMAL1230R 12.0 R3.0 30 75 12 4RM1230R 12.0 R3.0 30 75 12 E 002 o
o 0.02 o 0.02
6.0 5 - Eooes 6.0 o’ B0 oss
8.0 0" % | Bozs 8.0 o oc | Zoozs
100 &% PIges foo 6™ LS
12.0 5% | 883 12.0 5% | 883
Shank({mm) d2(mm) Shank({mm) d2(mm)
(h&) tolerance (hB) tolerance
24 Pu_ooa @4 90.008
a6 ?0.008 @6 ‘-30.008
a8 ?o.cca @8 ?o.uoa
@ 10 oo @10 E hao
@12 o1 o 12 B o1
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Micro Grain Carbide, Long-shank, Corner-radius, 2-flute, End Mills Micro Grain Carbide, Long-shank, Corner-radius, 2-flute, End Mills

A
ol

d1 dz2 d1 d2

i L
& "
=

- -
- -
&
e -

: o I3 o : = I3 =
Micro Diameter Micro Diameter
Type No. Diameter = Corner R Flute Length ~ O. A. L. 'Shank Dia. Type No. Diameter ~ Corner R ' Flute Length ~ O. A. L. 'Shank Dia.
HY 5= T d1 BfSR £ I K I3 fRE d2 #U &5 JJE d1 EfE R T h TR 3 AEd2
2LRMALO302R 3.0 RO.2 8 75 4 2LRMO302R 3.0 RO.2 8 75 4
2LRMALO305R 3.0 RO.5 8 75 4 2LRMO305R 3.0 RO.5 8 75 4
2LRMALO310R 3:0 R1.0 8 5 4 2LRMO310R 3.0 R 1.0 8 75 4
2LRMALO402R 4.0 RO.2 10 75 4 2LRMO402R 4.0 RO.2 10 75 4
2LRMALO405R 4.0 RO.5 10 75 4 2LRM0405R 4.0 RO.5 10 75 4
2LRMALO4 10R 4.0 R1.0 10 75 4 2LRM0O410R 4.0 R 1.0 10 75 4
2LRMALO505R 5.0 RO.5 12 100 6 2LRMO505R 5.0 RO.5 12 100 é
2LRMALO510R 5.0 R1.0 iz 100 6 2LRMO510R 5.0 R1.0 12 100 6
2LRMALOG0O2R 6.0 RO.2 15 100 6 2LRMO602R 6.0 R 0.2 15 100 6
2LRMALO605R 6.0 RO.5 15 100 6 2LRMO605R 6.0 RO.5 15 100 é
2LRMALOG10R 6.0 R1.0 15 100 6 2LRMO610R 6.0 R1.0 15 100 6
2LRMALOG15R 6.0 R1.5 15 100 3 2LRMO615R 6.0 R1.5 15 100 é
2LRMALO620R 6.0 R2.0 15 100 6 2LRMO620R 6.0 R 2.0 15 100 é
2LRMALOB05R 8.0 R 0.5 20 100 8 2LRMOB805R 8.0 R0O.5 20 100 8
2LRMALO810R 8.0 R1.0 20 100 8 2LRMO810R 8.0 R 1.0 20 100 8
2LRMALO815R 8.0 R1.5 20 100 8 2LRMOB815R 8.0 R1.5 20 100 8
2LRMALOBZ0R 8.0 R0 20 100 8 2LRM0820R 8.0 R 2.0 20 100 8
2LRMAL1005R 10.0 RO.5 25 100 10 2LRM1005R 10.0 RO.5 25 100 10
2LRMAL1010R 10.0 R1.0 25 100 10 2LRM1010R 10.0 R1.0 25 100 10
High Speed Cutting 2LRMAL1015R 10.0 R1.5 25 100 10 2LRM1015R 10.0 R1.5 25 100 10 High Speed Cutting
. i 2LRMAL1020R 10.0 R2.0 25 100 10 2LRM1020R 10.0 R 2.0 25 100 10 . i
& High Hard Cutting 2LRMAL1030R 10.0 R 3.0 25 100 10 2LRM1030R 10.0 R 3.0 25 100 10 & High Hard Cutting
2LRMALT205R 12.0 R 0.5 30 100 12 2LRM1205R B8 0 R0O.5 30 100 Ji2
2LRMAL1210R 12.0 R1.0 30 100 12 2LRM1210R 12.0 R1.0 30 100 12
2LRMALT215R 12.0 R1.5 30 100 12 2LRM1215R 12.0 R1.5 30 100 12
2LRMAL1220R 12.0 R2.0 30 100 12 2LRM1220R 12.0 R 2.0 30 100 12
2LRMAL1230R 12.0 R 3.0 30 100 12 2LRM1230R 12.0 R 3.0 30 100 12
di d1(mm) di d1(mm)
(mm) tolerance (mm) tolerance
6.0 0025 6.0 035
8.0 s 8.0 s
10.0 503 10.0 Py
12.0 2035 12.0 6035
Shank{mm) d2({mm) Shank{mm) d2(mm)
(h6) tolerance (h6) tolerance
o6 ?c.ucla a6 ?o.oua
@8 90.003 [=R:] S
@10 %.008 o 10 S.008
g2 %.008 @12 .009
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B mAIx{tis RINES 47018k u I— an BilmAIx{Lis RINES 47018 super 0.4 I—I—
Micro Grain Carbide, Long-shank, Corner-radius, 4-flute, End Mills MG |um % »50 - Micro Grain Carbide, Long-shank, Corner-radius, 4-flute, End Mills MG |zm % r—"

A
oyl

d1 d2 d1 d2

- .
o e
- =
- -
P il
g -

: = I3 o : & I3 &
Micro Diameter Micro Diameter
Type No. Diameter = Corner R Flute Length = O. A. L. 'Shank Dia. Type No. Diameter Corner R Flute Length ~ O. A. L. 'Shank Dia.
AU gk JJ#E d1 BlFE R T | TR I3 fRE d2 Bl 5 J)E d1 EfE R I I TR Iz AK d2
4LRMALO302R 3.0 R 0.2 8 75 4 4LRMO302R 3.0 R 0.2 8 s 4
4LRMALO305R 3.0 R 0.5 8 75 4 4LRMO305R 3.0 R 0.5 8 75 4
4LRMALO310R 3.0 4l R0 8 Fils 4 4LRMO310R 3.0 R1.0 8 75 4
4LRMALO402R 4.0 R 0.2 10 75 4 4LRMO402R 4.0 R 0.2 10 75 4
4LRMALO405R 4.0 R 0.5 10 75 4 4LRMO405R 4.0 R 0.5 10 5 4
4LRMALO410R 4.0 R 1.0 10 75 4 4LRMO410R 4.0 R 1.0 10 75 4
4LRMALOS505R 5.0 R 0.5 1 100 6 4LRMOS505R 5.0 R 0.5 12 100 6
4LRMALOSTOR o:0 R 1.0 12 100 6 4LRMOS510R a4 R 1.0 12 100 6
4LRMALO602R 6.0 RO.2 {5 100 6 4LRMO602R 6.0 RO0O.2 15 100 6
4LRMALO605R 6.0 R 0.5 15 100 6 4LRMO605R 6.0 R 0.5 15 100 6
4LRMALOS10R 6.0 Rl 0 L5 100 6 4LRMO&610R 6.0 R 1.0 15 100 6
4LRMALO615R 6.0 Ral.5 154 100 6 4LRMO6&15R 6.0 BBl 5 55 100 6
4LRMALO620R 6.0 Re2.0) 15 100 6 4LRMO620R 6.0 R 2.0 1:5 100 6
4LRMALOBO5R 8.0 RO.5 20 100 8 4LRMOBO5SR 8.0 R 0.5 20 100 8
4LRMALO810R 8.0 R 1.0 20 100 8 4LRMOB810R 8.0 R 1.0 20 100 8
4LRMALOB15R 8.0 Ril.5 20 100 8 4LRMOB15R 8.0 R1.5 20 100 8
4LRMALO820R 8.0 R2.0 20 100 8 4LRMO820R 8.0 R2.0 20 100 8
4LRMALTO0O5R 10.0 R 0.5 25 100 10 4LRMT1005R 10.0 R 0.5 25 100 10
4LRMALTIOT0OR 10.0 Ral) -0 25 100 10 4LRMT010R 10.0 R 1.0 25 100 10
4LRMAL1015R 10.0 RS 25 100 10 4LRM1015R 10.0 R1.5 25 100 10
4LRMALT0O20R 10.0 R2.0 5 100 10 4LRMT1020R 10.0 R 2.0 25 100 10
High Speed Cutting 4LRMAL1030R 10.0 R 3.0 25 100 10 4LRM1030R 10.0 R 3.0 25 100 10 High Speed Cutting
Hiah Hard Cuttin 4LRMALT1205R 12.0 R 0.5 30 100 12 4LRM1205R 1250 RO.5 30 100 112 & Hiah Hard Cuttin
& 'g g 4LRMALT210R 20 R 1.0 30 100 12 4LRMT1210R 12.0 R 1.0 30 100 2 9 g
4LRMALT215R 12.0 il 30 100 12 4LRM1215R 12D BEI::5 30 100 12
4LRMALT220R 12.0 R 2.0 30 100 2 4LRM1220R 12.0 R 2.0 30 100 12
4LRMALT1230R 12.0 R 3.0 30 100 12 4LRMT1230R 12.0 R 3.0 30 100 12
di R(mm) di(mm) d1 R(mm)  d1(mm)
(mm) tolerance tolerance (mm) tolerance tolerance
4.0 30.02 90_02 4.0 30.02 e
60 N5 NG5 60 > | 50
8.0 Sh B0ss 8.0 i 8025
10.0 5 Foos 10.0 5 B
12.0 o FBoss 12.0 5 Pl
Shank({mm) d2(mm) Shank{mm) d2(mm)
(h&) tolerance (h6) tolerance
a6 So.008 a6 008
as S.008 as S.008
@ 10 0000 @ 10 S.008
@12 o @12 %011
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High Speed Cutting
& High Hard Cutting

iRB AR {LER BS 67)II8k)

we i [ e

Micro Grain Carbide, Corner-radius, 6-flute, End Mills

BRI {CEs BS 67)1I8k)

Micro Grain Carbide, Corner-radius, 6-flute, End Mills

R R
Y Ky
A
‘;|‘|‘r d2 d1 d2
- I o - I ol
- [E] - - [E] -
Micro Diameter Micro Diameter
Type No. Diameter = Corner R Flute Length ~ O. A. L. 'Shank Dia. Type No. Diameter =~ Corner R ' Flute Length ~ O. A. L. 'Shank Dia.
AU 5 JEdl  ESR JIE= I +R 13 R d2 Bl 5 ZEd1 _ EBEAR _JE TR Iz AR d2
H60RWALO605R 6.0 R 0.5 16 50 6 H60RWO605R 6.0 R 0.5 16 50 6
H60RWALOG10R 6.0 R1.0 16 50 6 H60RWO0610R 6.0 R 1.0 16 50 6
H6ORWALOB05R 8.0 R 0.5 20 60 8 H60ORWOB05R 8.0 R 0.5 20 60 8
H60RWALO810R 8.0 R1.0 20 60 8 H60RWO810R 8.0 R 1.0 20 60 8
H60RWAL1010R 10.0 R1.0 25 75 10 H60RW1010R 10.0 R 1.0 25 75 10
H6ORWAL1210R 12.0 R 1.0 30 75 12 H60ORWI1210R 12.0 R1.0 30 75 12
H60RWAL1610R 16.0 R1.0 40 100 16 H60RW1610R 16.0 R 1.0 40 100 16
H60RWAL1 620R 16.0 R2.0 40 100 16 H60RW1620R 16.0 R 2.0 40 100 16
H60RWAL2020R 20.0 R 2.0 45 100 20 H60RW2020R 20.0 R 2.0 45 100 20

di R(mm) di{mm)
(mm) tolerance tolerance
6.0 T %.025
8.0 T %.025
10.0 S %.0a
12.0 B S.03
160 | &% | S
20.0 50" I o
Shank{mm) d2(mm)

(h6) tolerance
26 -no.oca
o8 So0s
@10 %.000
@12 S0t
@16 S.011
920 Soia

P47

High Speed Cutting
& High Hard Cutting

d1 R(mm) d1(mm)
(mm) tolerance tolerance
6.0 B Sh0ns
8.0 B "* %.025
10.0 i %.0a
12.0 S %.0a
16.0 6 BSod
20.0 5 B%o.
Shank{mm) d2(mm)
(h&) tolerance
26 .008
o8 B> oon
@10 EoDe:
@12 Q011
16 .01
@ 20 S
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Micro Grain Carbide, 2- flute, Ball End Mills {for Aluminum Alloys Processing) Micro Grain Carbide, 2- flute, End Mills (for Aluminum Alloys Processing)

> i i m 3
d1 d2 d1 || d2
Y A v I

(,* It L I .
I-'I : g I3 - - ls - .
) Micro Diameter Micro Diameter 2 P
Type No. Diameter = Flute Length O. A. L. Shank Dia. Type No. Diameter  Flute Length  O. A. L. Shank Dia. 4
Al g T d1 TE I = I3 TREE d2 AU 82 TIE d1 T Ih =K I3 HRIE d2
URO10 RO.5 2 50 4 155WWO010 1.0 2.5 50 4 '
URO15 R0O.75 3 50 4 155WW020 2.0 5 50 4 \
UR0O20 R1.0 4 50 4 155WW030 3.0 8 50 4 - i)
URO30 R1.5 é 50 4 155WW040 4.0 10 50 4 i
UR040 R 2.0 8 50 4 155WW050 5.0 13 50 6
URO50 R2.5 10 50 6 155WW060 6.0 15 50 6
UR060 R 3.0 12 50 6 155WWO070 7.0 18 60 8
URO8O R 4.0 16 60 8 155WW080 8.0 20 60 8
UR100 R 5.0 20 75 10 155WW090 9.0 23 75 10
UR120 R 6.0 24 75 12 155WW100 10.0 25 75 10
UR160 R 8.0 32 100 16 155WW110 11.0 28 75 12
UR200 R10.0 32 100 20 155WW120 12.0 30 75 12
155WW160 16.0 40 100 16
155WW200 20.0 40 100 20 -
High Speed Cutting High Speed Cutting
& High Hard Cutting & High Hard Cutting

ARABHRIER LSS 37)YL88 GBS EEM)

Micro Grain Carbide, 3- flute, End Mills (for Aluminum Alloys Processing)

04 | 06 1 /// i
o we i fim | ] . ] %) I ki

(mm) tolerance It

R1 +0.01 B e I3 I

R1.5 +0.01

::.5 iﬁgi Micro Diameter

R3 +0.01 Type No. Diameter  Flute Length O. A. L. Shank Dia.

s £0.01 HU 52 T d1 TE | £E I3 FRIE d2

=5 g1 155WWO030X3T 30 8 50 4

R6 £0.015 155WW040X3T 4.0 10 50 4

i et 155WW050X3T 5.0 13 50 6

=10 g2 155WWO060X3T 6.0 15 50 6

155WWO080X3T 8.0 20 60 8

Sha{nhlvg?'lm] tﬂi(fé‘:é’e 155WW100X3T 10.0 25 75 10

e g 155WW120X3T 12.0 30 75 12

o < i 155WW160X3T 16.0 40 100 16

S0 - 155WW200X3T 20.0 40 100 20

212 %01

@16 %011

920 90.013
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Micro Grain Carbide, Long-flute, 2- flute, End Mills (for Aluminum Alloys Processing) Micro Grain Carbide, 2- flute, Smooth Surface End Mills {for Aluminum Alloys Processing}

Ap/4 )< {[ZZ 5

-:I+b— I3 R = "| I3 "
Micro Diameter Micro Diameter
Type No. Diameter ~ Flute Length  O. A. L. Shank Dia. Type No. Diameter  Flute Length O. A L Shank Dia.
7Y gk TR d1 TR I £E I3 AE d2 AU 58 TR d1 TR h £E I3 fR1E d2
L155WW030 310 12 75 6 145WWO040A 4 10 50 4
L155WW040 4.0 16 75 6 145WWO050A 5 13 50 6 ‘
L155WW050 5.0 20 75 6 145WWO060A 6 15 50 6 -
L155WW060 6.0 25 75 6 145WWOB0A 8 20 60 8 b
L155WW080 8.0 32 75 8 145WW100A 10 25 75 10
L155WWO080B 8.0 35 100 8 145WW120A 12 30 75 12
L155WW100 10.0 40 100 10 145WW160A 16 40 100 16
L155WW120 2.0 45 100 12
L155WW160 16.0 65 150 16
L155WW200 20.0 75 150 20 d\/
EWNW

High Speed Cutting BRI £7) 30 BESEA) EMATRLES 37) BB GRREER) High Speed Cutting
& High Hard Cutting Micro Grain Carbide, Long-flute, 3- flute, End Mills (for Aluminum Alloys Processing) Micro Grain Carhide, 3- flute, Smooth Surface End Mills (for Aluminum Alloys Processing) & High Hard Cutting

|

: wolin i) 4] | R 4 EREEE - £ #

11 I1 1
- ¥
I3 &

- - -

{ Micro Diameter Micro Diameter
{ Type No. Diameter  Flute Length  O. A. L. Shank Dia. Type No. Diameter ' Flute Length S Shank Dia.

g

Ny

. oI X g

LA

7 of 701 d1 R I =R I3 REE d2 B of 7)1 d1 7 I =R I3 R{E d2
L155WWO30X3T 3.0 12 T 6 145WWO40AX3T - 10 50 4 i
L155WWO040X3T 4.0 16 75 6 145WWO50AX3T 5 13 50 6
L155WWO50X3T 5.0 20 75 6 145WWOb60AX3T 6 15 50 6
L155WWO060X3T 6.0 20 T 6 145WWOB0AX3T 8 20 60 8
L155WWO060X3T 6.0 25 100 6 145WWI1T00AX3T 10 25 75 10
L155WWOBO0X3T 8.0 32 Tt 8 145WW120AX3T 12 30 75 12
L155WWOBO0BX3T 8.0 35 100 8 145WW160AX3T 16 40 100 16 |
L155WWI100X3T 10.0 40 100 10 ‘
L155WWI120X3T 12.0 45 100 12 |
L155WW160X3T 16.0 65 150 16 d\/ 5
L155WW200X3T 20.0 75 150 20 - =

EW
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BRBRIE{EES FE T 27)318%7) o6 BRI LSS RIE 7] 270118t 7] 0% ‘ ‘
Micro Grain Carbide, Taper, 2- flute, End Mills s If‘_m- @ Iﬁ - Micro Grain Carbide, Taper, 2- flute, End Mills ol Il‘—m' I@ IE - q}l

Micro Diameter Micro Diameter
Type No.  Diameter Flute length  Taoper Angle Large Mill Dia.  O. A. L. Shank Dia. Type No. Diameter Flute Length  Taper Angle Lorge Ml Dia.  O. A. L. Shank Dia.
7 g FEiwmdl IRL MEc HRED ERh AT J2 A g IR dl IRl FFE o HRED Z=Rh FAHE d2
TPM120.5° 1.0 4 5e 1.07 50 4 TPM420.5° 4.0 15 0.5° 4.26 50 6
TPM1g1° 1.0 4 1° 1.14 50 4 TPM4g1° 4.0 15 1° 4.52 50 6
TPM1g1.5° 1.0 4 5= 1.21 50 4 TPM4o1.5° 4.0 15 §.5° 4.79 50 6
TPM102° 1.0 4 2= 1.28 50 4 TPM402° 4.0 15 28 5.04 50 6
TPM102.5° 1.0 4 950 1.35 50 4 TPM4g2.5° 4.0 15 3.5° 5.3 50 6
TPM13° 1.0 “ 3° 1.42 50 4 TPM423° 4.0 15 g4 5.57 50 6
TPM105° 1.0 5 5° 1.7 50 4 TPM4g5° 4.0 15 5° 6.62 60 8
TPM17° 1.0 5 7= 1.98 50 4 TPM4o7° 4.0 s z° 7.68 60 8
TPM1g10° 1.0 5 10° 2.4] 50 4 TPM410° 4.0 15 10° 9.30 75 10
TPM1.500.5° 1.5 5 g.5" 1.59 50 4 TPM520.5° 5.0 20 {.5° 5.34 50 8
TPM1.501° 1.5 5 1° 1.67 50 4 TPM5g1° 5.0 20 1° 5.70 50 8
TPM1.501.5° 1.5 5 1.5° 1.76 50 4 TPM521.5° 5.0 20 1.5° 6.04 60 8
TPM1.502° 1.5 5 2s 1.85 50 4 TPM522° 5.0 20 2" 6.39 60 8
TPM1.502.5° 1.5 5 2.5° 1.93 50 4 TPM502.5° 5.0 20 2.5° 6.74 60 8
TPM1.503° 1.5 5 g 2.02 50 4 TPM523° 5.0 20 3° 7.10 60 8
TPM1.505° 1.5 5 5° 2 37 50 4 TPM5@5° 5.0 20 = 8.50 75 10
High Speed Cutting TPM1.507° 1.5 5 e 2.73 50 4 TPM5o7° 5.0 20 7e 9.91 7.5 10 High Speed Cutting
& High Hard Cutting TPM1.5210° S 5 10° 3.26 50 4 TPM5210° 5.0 20 162 12.05 75 12 & High Hard Cutting

TPM220.5° 2.0 6 0.5° 2.10 50 4 TPM620.5° 6.0 20 0.5° 6.35 60 8
TPM2o1° 2.0 6 1e 521 50 4 TPM621° 6.0 20 e 6.70 60 8
TPM201.5° 9.0 6 s° 23] 50 4 TPMé21.5° 6.0 20 1.5° 7.05 60 8
TPM202° 2.0 6 2° 2.41 50 4 TPM622° 6.0 20 2° 7.40 60 8
TPM222.5° 2.0 6 2.5° 2.52 50 4 TPM622.5° 6.0 20 2.5° 75 60 8
TPM203° 2.0 6 g 2.62 50 4 TPM623° 6.0 20 3° 8.10 75 10
TPM205° 2.0 6 5° 3.05 50 4 TPM625° 6.0 20 5° 9.50 75 10
TPM257° 2.0 6 7e 3.47 50 4 TPM627° 6.0 20 i 10.91 75 12
TPM2210° 2.0 6 10° 4.12 50 4 TPM6e10° 6.0 20 10° 13.05 75 12
TPM2.520.5° 2.5 8 0.5° 2.64 50 4 TPM820.5° 8.0 25 .57 8.44 75 10
TPM2.501° 2.5 8 1° 2.78 50 4 TPM8a1° 8.0 25 i 8.87 75 10
TPM2.501.5° 2.5 8 1.5° 2.91 50 4 TPM8g1.5° 8.0 25 1.5° 9.31 75 10
TPM2.502° 25 8 B0 3.05 50 4 TPM8o2° 8.0 35 Pn 9.74 75 10
TPM2.502.5° 2.5 8 g 5° 3.20 50 4 TPM822.5° 8.0 25 9.5° 10.18 75 12
TPM2.503° 2.5 8 e 8.33 50 4 TPM8o3° 8.0 25 g" 10.62 75 12
TPM2.505° 2.5 8 5° 3.90 50 4 TPM8o5° 8.0 25 5° 12 37 100 16
TPM2.507° 2.5 8 7 4.46 50 4 TPM8o7° 8.0 25 7° 14.14 100 16
TPM2.5210° 2.5 8 10° 5.32 50 4 TPM8g10° 8.0 25 10° 16.82 100 16
FATPM300.5° 3.0 10 0.5° 8.17 50 4 TPM1020.5° 10.0 a5 0.5° 10.61 100 16
TPFAM3a1° 3.0 10 1o 8 35 50 4 TPM10g1° 10.0 35 1° 11,22 100 16
TPM3e1.5° 3.0 10 5 857 50 4 TPM10a1.5° 10.0 35 1.5° 11.83 100 16
TPFAM3e2° 3.0 10 2° 3.69 50 4 TPM1022° 10.0 35 2% 12.44 100 16
TPM302.5° 3.0 10 9.5° 3.87 50 4 TPM1022.5° 10.0 35 2.5° 13.06 100 16
TPM323° 3.0 10 ac 4.05 50 6 TPM1023° 10.0 35 5° 13.67 100 16
TPM355° 3.0 10 5° 4.75 50 6 TPM1025° 10.0 35 5° 16.12 100 16
TPM3e7° 3.0 10 T 5.45 50 6 TPM10e7° 10.0 35 7 18.30 100 16
TPM3e10° 3.0 10 10° 6.53 60 8 TPM10210° 10.0 35 [Eio 22.34 100 16
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fEHBRIR{CSR FIE D 47)118% 7] I 0.6 I I HRC . BB RIRITR{CEs 60°, 90°, 120° 27 ENIISER I I 0.6 HRC 0.4 HRC
‘ ‘:‘ | Micro Grain Carbide, Taper, 4- flute, End Mills MG |um Eél 4%- >S50 : Micor Grain Carbide, NC Spot Drills 60°, 90°, 120° Degree MG |um 550 |pm s C]P

o I
(SN o
l2 A

DI |

Micro Diameter Micro Diameter
Type No. Diameter Flute Length  Toper Angle  Large Mill Dia.  O. A. L. ' Shank Dia. Diameter Flute Length O. A L Shank Dia.
7 8B fimdl IR 12 #FEa HmRED =Rh  REd2 i d1 TR |2 =R h FEEE d2
4TPM30.5° 3.0 10 [ 52 S 1 50 4 3.0 6 50 Z
4TPM3e1° 3.0 10 i< &35 50 4 4.0 8 50 4
4TPM3e1.5° 3.0 10 1 ity =550 50 4 4.0 8 e 4
4TPM3s2° 3.0 10 .0 3.07 50 4 4.0 8 100 4
4TPM323° 3.0 10 8 4.05 50 6 6.0 2 50 6
4TPM3e5° 3.0 10 Shig £} L) 50 6 6.0 2 S 6
4TPM40.5° 4.0 15 {5 4. 26 a0 6 6.0 12 100 6
4TPM4a1° 4.0 15 1° 4.52 50 é 6.0 152, 150 6
4TPM4g1.5° 4.0 15 1oy 4.79 50 6 8.0 16 60 8
4TPM4s2° 4.0 15 2° 5.05 50 6 8.0 16 100 8
ATPM4e3° 4.0 15 % 657 50 é 8.0 16 150 8
4TPM4e5° 4.0 15 e 6.62 60 8 8.0 16 200 8
4TPM520.5° 5.0 20 0)daig 535 50 6 10.0 20 s 10
4TPMb5@1° 5E0 20 15 570 50 6 10.0 20 100 10
4TPM5g1.5° 5.0 20 E5° 6.05 60 8 10.0 20 150 10
4TPM5e2° 5.0 20 0 6.40 60 8 10.0 20 200 10
High Speed Cutting 4TPM523° 5.0 20 3° 2.10 60 8 12.0 24 5 12 High Speed Cutting
& High Hard Cutting 4TPM5s5° 5.0 20 e 8.50 e 10 12.0 24 100 IE2 & High Hard Cutting

4TPMb620.5° 6.0 20 05° 6.35 /5 8 1 2.0 24 150 12
4TPMébe1° 6.0 20 55 6.70 75 8 1 2.{0) 24 200 12
4TPMba1 .5° 6.0 20 IE5° w05 T 8 16.0 30 100 16
4TPMb6e2° 6.0 20 2.2 /.40 75 8 16.0 30 150 16
4TPMbe3° 6.0 20 =2 8.10 75 10 16.0 30 200 16
4TPMb6s5° 6.0 20 S¥ o0 o 10 2.0 30 100 20
4TPMBa0.5° 8.0 25 0=5° 8.44 75 10 20.0 30 150 20
4TPM8Bg1° 8.0 25 152 B8 7 75 10 20.0 30 200 20
4TPM8Bg1.5° 8.0 25 =52 B3l h 10
4TPMEBe2° 8.0 2.5 Fhs 75 5 10
4TPMBs3° 8.0 25 ¥ 10.62 75 16
4TPM8a5° 8.0 25 59 2 37 100 16
4TPM10e0.5° 010 35 05" 10.61 100 16
4TPM10s1° 10.0 35 o 22 100 16
4TPM10e1.5° 10.0 B E5° 83 100 16
4TPM10e2° 10.0 35 22 12.44 100 16
4TPM10e3° 1050 35 S8 13.67 100 16
4TPM10e5° 1Hels) s 52 16.00 100 16
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‘ ‘ ‘ | A =i8#HHIE08 Solid Carbide Drills For Steel il . =55 3li#888 Solid Carbide Drills For Steel

140° :Ila Dh?m‘ " H iadhs 140° I:IﬂDh?LM{ . [ Iadhﬁ
Xe ¥ | - 430° gt | 3o
\(,-" L ‘ ‘\,.f’r L
- Micro Diameter -
V‘ Type No.  Flute Length O. A. L. Shank Dia.  Type No.  Flute Length O. A. L. Shank Dia. Type No. Flute Length O. A. L. Shank Dia.  Type No. Flute Length O. A. L. Shank Dia. P‘
1; AR IRI =L WX BI5E ITRI =KL WX BU5E IRI =KL MR® BUSE IRl =L & 1;
’/ M132-020 16 38 2.0 M132-043 24 58 L] M132-066 31 70 6.6 M132-089 40 84 8.9 ’/
g M132-021 12 38 2.1 M132-044 24 58 4.4 M132-067 31 70 6.7 M132-090 40 84 9.0 Vg
ﬂ M132-022 13 40 2.2 M132-045 24 58 4.5 M132-068 34 74 6.8 M132-091 40 84 9.1 41
M132-023 3 40 2.3 M132-046 24 58 4.6 M132-069 34 74 6.9 M132-092 40 84 9.2
M132-024 14 43 2.4 M132-047 24 58 4.7 M132-070 34 74 7.0 M132-093 40 84 9.3
M132-025 14 43 2.5 M132-048 26 62 4.8 M132-071 34 74 7id M132-094 40 84 9.4
M132-026 14 43 2.6 M132-049 26 62 4.9 M132-072 34 74 7.2 M132-095 40 84 g5
M132-027 16 46 2T M132-050 26 62 5.0 M132-073 34 74 Tk M132-096 40 84 9.6
M132-028 16 46 2.8 M132-051 26 62 5.1 M132-074 34 74 7.4 M132-097 40 84 Q7
M132-029 16 46 2.9 M132-052 26 62 52 M132-075 34 74 T M132-098 40 84 9.8
M132-030 16 46 3.0 M132-053 26 62 5.3 M132-076 37 79 7.6 M132-099 40 84 9.9
M132-031 18 49 51 M132-054 28 66 54 M132-077 37 /9 Z.7 M132-100 40 84 10.0
M132-032 18 49 3.2 M132-055 28 66 5.5 M132-078 37 79 7.8 M132-102 40 84 10.2
M132-033 18 49 3.3 M132-056 28 66 56 M132-079 S 79 TiEs M132-105 43 89 10.5
M132-034 20 52 3.4 M132-057 28 66 5 M132-080 37 79 8.0 M132-110 47 @5 11.0
M132-035 20 52 3.5 M132-058 28 66 5.8 M132-081 37 79 8.1 M132-115 47 @5 11.5
M132-036 20 52 3.6 M132-059 28 66 59 M132-082 =7 79 8.2 M132-117 47 95 11.7
M132-037 20 52 3.7 M132-060 28 66 6.0 M132-083 37 79 8.3 M132-118 47 @5 11.8
M132-038 22 55 3.8 M132-061 31 70 6.1 M132-084 37 79 8.4 M132-119 47 25 11.9
M132-039 20 55 3.9 M132-062 i 70 5 2 M132-085 37 79 85 M132-120 51 102 2.0
M132-040 22 55 4.0 M132-063 31 70 6.3 M132-086 40 84 8.6 M132-125 51 102 2.5
M132-041 D9 55 4.1 M132-064 31 70 6.4 M132-087 40 84 8.7 M132-130 51 102 13.0
T M132-042 22 55 4.2 M132-065 31 70 6.5 M132-088 40 84 8.8 S e CUting
& High Hard Cutting & High Hard Cutting
O SENRIHY - Bt 23001 O BRI - mELIHIM 23N T
R4 #iB%) - SANE Carbon Steel, Alloy Steel ) A §EA Stainless Steel BRAR B 808582 Graphite Cast Iron
Working Material ( <HRC30 == ) (HRC30~45) (HRC45~55) Working Material (SUS302, 304) (FCD60,61)
tIHIEE Cutting Speed 80 m/nin 60 m/nin 15 m/nin tIHIEE Cutting Speed 20 m/nin 66 m/nin
T Elf%# Speed S Feed [E§4 8 Speed EHS Feed Elf¥# Speed  iEHS Feed THE D% # Speed HEHE Feed [O#S® Speed RS Feed
D (rpm) {mm/min) (rpm) (mm/min) (rpm) (mm/min) D (rpm) [mm/min) {rpm) {mm/min)
3 8500 1300 6400 770 1600 160 &3 2100 210 7000 1050
4 6400 1150 4800 670 1200 130 4 1600 180 5300 900
6 4200 880 3200 540 800 100 6 1050 130 3500 700
8 3200 800 2400 480 600 85 8 800 110 2600 600
10 2500 680 1900 420 480 /0 10 640 100 2000 520
12 2100 610 1600 370 400 65 12 540 90 1750 450
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£ 5580#2 ) Solid Carbide Reamers (Straight Shank) L8582 J) Solid Carbide Reamers (Straight Shank)

Micro Diameter Micro Diameter
Shank Dia.  Flute Length O. A L Effec. Length Flute No. Shank Dia. ' Flute Length O. A L Effec. Length Flute No.
A = h =5 L BRIGE |2 T 1AL TE h £ L BRE |2 T8N
2.0 11 49 24 4 5.4 26 93 57 4
31 11 49 24 4 5.5 26 93 57 4
52 12 53 26 4 5.6 26 93 57 4
23 1> 53 26 4 5.7 26 93 57 4
2.4 14 57 28 4 5.8 26 93 57 4
25 14 57 28 4 5.9 26 93 57 4
2.6 14 57 28 4 6.0 26 93 57 4
D7 15 61 32 4 6.1 28 101 63 6
58 15 61 32 4 6.2 28 101 63 6
2.9 15 61 32 4 6.3 28 101 63 6
3.0 15 61 32 4 6.4 28 101 63 6
2] 16 a5 35 4 6.5 28 101 63 6
3.2 16 65 35 4 6.6 31 110 69 6
3.3 16 65 35 4 6.7 31 110 69 6
3.4 18 70 40 4 6.8 31 110 69 6
35 18 70 40 4 6.9 31 110 69 6
3.6 18 70 40 4 7.0 31 110 69 6
a7 18 70 40 4 ] 31 110 69 6
3.8 19 75 43 4 72 31 110 69 6
3.9 19 75 43 4 7.3 31 110 69 6
4.0 19 75 43 4 7.4 31 110 69 6
4.1 19 75 43 4 7.5 31 110 69 6
High Speed Cutting 4.2 19 75 43 4 7.6 31 110 69 6 High Speed Cutting
& High Hard Cutting - - B2 - ; £ - Lo B ; & High Hard Cutting
4.5 21 80 47 4 8.0 31 110 69 6
4.6 21 80 47 4 8.5 31 110 69 6
4.7 21 80 47 4 9.0 33 110 69 6
4.8 23 86 52 4 25 33 110 69 6
49 23 86 52 4 10.0 36 110 69 6
5.0 23 86 52 4 11.0 41 142 95 6
5.1 23 86 52 4 12.0 44 151 105 6
5.2 23 86 52 4 13.0 44 151 105 6
5.3 23 86 52 4
= - SEESEHE e bt
BEM (SKD, SUS) S (FC, FCD) © RBE’I], s
G ENEIEE :5 - 9 m/nin SIHIEE : 10 - 20m/nin EIHIERE 9 - 12m/nin E‘mﬁﬁﬁ*ﬂﬁﬁﬁ Dﬁ
o o G 45 G 46 &y e Banr=SnE - XL
)i FTEERHIPRE (rpm) (mm/min) (rpm) (mm/min) (rpm) (mmJ/min)

2 B 0.2 1000 002 2800 §9-03 1800 §2.0.3
4 0.1-0.2 500 H-02 1400 02-0.3 940 0.3
6 02-0.3 340 2-0.3 950 0.2-0.3 630 02-03 1 : SSLIITIKEBBMRIFEETIEREDMEIE
8 0.2-0.3 250 0303 720 0.3-0.4 470 s .04 TREoBE) - El IS EERS -
10 52-03 190 0.2-0.3 570 0.3-0.4 380 0.3-0.4 i
12 02-03 160 02-03 480 0.4-05 300 03.05 E2: UHIBERIMERRTERIEAKSILDRGS -
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‘ H F $88% ) High Speed Drills

P61

$88% 7] High Speed Drills

L2
L
Micro Diameter
Type No. Applicable Insert R Dimension B4 Accessory
Ll BREIIE D d L L1 L2 ah ) =1, |

WJ14-WCMX03 WCMX030208 14 20 B0 P42 50 FC5-2510 T8
WJ15-WCMX03 WCMX030208 15 20 P113 B 45 50 FC5-2510 T8
WJ16-WCMX03 WCMX030208 16 20 | 116 | 48 50 FC5-2510 T8
WJ17-WCMX03 WCMX030208 17 20 | 119 | 51 50 FC5-2510 T8
WJ18-WCMX03 WCMX030208 18 20 [ 122 F 54 50 FC5-2510 T8
WJ19-WCMX03 WCMX030208 19 20 25 W57 50 FC5-2510 T8

i Lo eD — ad

e R —] @;;;mﬁ_

& o  — | B

- L1 ‘ | L2
L
Micro Diameter
Type No. Applicable Insert R Dimension Bof4 Accessory
A gE AT D d L L1 L2 ) =TT

WJ20-WCMX04 WCMX040208 20 25 133 | 40 55 FC5-2510 T8
WI21-WCMX04 WCMX040208 21 25 [ 136 [ &3 55 FC5-2510 T8
WI22-WCMX04 WCMX040208 22 25 139 66 55 FC5-2510 T8
WJI23-WCMX04 WCMX040208 23 25 142 69 55 FC5-2510 T8
WI24-WCMX04 WCMX040208 24 25 145 B 72 55 FC5-2510 T8

e -
L1 L2
L
Micro Diameter
Type No. Applicable Insert R Dimension BE{4 Accessory
Bl 5R B\RATIA D d L L1 12 qh ) =i
WJ25-WCMX05 WCMX050308 25 B2s Biss s Bso FC5-3010 T10
WJ26-WCMX05 WCMX050308 26 B2s Biss s Beo FC5-3010 T10
WJ27-WCMX05 WCMX050308 27 B2 Bisa1 B 60 FC5-3010 T10
WJ28-WCMX05 WCMX050308 28 W25 Biss a4 Bso FC5-3010 T10
WJ29-WCMX05 WCMX050308 29 B2s Bis7 Bar Béo FC5-3010 T10
WJ30-WCMX05 WCMX050308 30 B2s Bi70o B0 Béo FC5-3010 T10
- L— ! —
S ' oD | s 1 =
" R — L1 | L2
L
Micro Diameter
Type No. Applicable Insert R Dimension BEf4+ Accessory
U g SEE T D d L L1 L2 i) .

WJ31-WCMX06 WCMX060308 31 32 Bi7e Beos Béo FC5-3510 15
WJ32-WCMX06 WCMX060308 32 B2 Fia1 Bos Béo FC5-3510 T15
WJ33-WCMX06 WCMX060308 335 B3> B84 Boo 40 FC5-3510 T15
WJ34-WCMX06 WCMX060308 34 B2 Bis7 Bioz Beo FC5-3510 T15
WJ35-WCMX06 WCMX060308 35 32 Bi%o Bios Béo FC5-3510 15
WJ36-WCMX06 WCMX060308 36 032 p193 Pios | éo FC5-3510 T15
WJ37-WCMX06 WCMX060308 37 B3z Bi7s Bl Beo FC5-3510 5
WJ38-WCMX06 WCMX060308 38 B2 Bio0 B4 Beo FC5-3510 T15
WJ39-WCMX06 WCMX060308 T T H A & FC5-3510 T15
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P63

Micro Diameter

e NG, Applicable Insert R Dimension E2{4F Accessory

B 5% ERTR D d L L1 L2 i ) =9
WI40-WCMX08 WCMX080412 40 40 223 BI20 70 FC5-4010 TS
WJ41-WCMX08 WCMX080412 41 40 226 123 70 FC5-4010 T15
WJ42-WCMX08 WCMX080412 42 40 229 126 70 FC5-4010 T15
WJ43-WCMX08 WCMX080412 43 40 232 129 70 FC5-4010 T15
WJ44-WCMX08 WCMX080412 44 40 235 W32 70 FC5-4010 T15
WJ45-WCMX08 WCMX080412 45 40 238 [ 135 70 FC5-4010 T15
WJ46-WCMX08 WCMX080412 46 40 241 138 70 FC5-4010 T15
WJ47-WCMX08 WCMX080412 47 40 244 141 70 FC5-4010 T15
WJ48-WCMX08 WCMX080412 48 40 247 144 70 FC5-4010 T15
WJ49-WCMX08 WCMX080412 49 40 250 | 147 70 FC5-4010 T15
WI50-WCMX08 WCMX080412 50 40 253 150 70 FC5-4010 T15

Micro Diameter

Type No.

Bl 5%
BT30-KCH20-80
BT40-KCH20-80
BT40-KCH20-105
BT40-KCH20-135
BT40-KCH32-105
BT50-KCH20-105
BT50-KCH20-135
BT50-KCH20-165
BT50-KCH32-105
BT50-KCH32-135
BT50-KCH32-165
BT50-KCH32-200
BT50-KCH42-105

6-20
6-20
6-20
6-20
6-32
6-20
6-20
6-20
6-32
6-32
6-32
6-32
6-42

80
80
105
185
105
105
i35
165
105
135
165
200
1056

VI $%JPZ8E GRDABYTIBE) Power Grip Milling Chuck/KCH

54
54
54
54
68
54
54
54
68
68
68
68
87

Collet

SC20
SC20
SC20
5C20
SC32
SC20
SC20
SC20
SC32
SC32
SC32
SC32
SC42
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BT30, BT40, BT50 —f23\i&7%58 =
D D BT30, BT40, BT50 Drill Chuck Holder ER £/J2€88 Coller Chuck/ER

Micro Diameter Micro Diameter ¥ () AERMELFEIR
Clampin L
Tyg;%o Ronge{:am?"n) D T, T Tyg;%& Capacity L D Collet Type
BT30-APUO8-80 1-8 36.3 75 82 BT30-ER16-60 0.5-10 60 28 (22) ER-16
BT30-APU13-100 113 51.5 97 104.5 BT30-ER16-100 0.5-10 100 28 (22) ER-16
BT40-APUO8-80 1-8 36.3 79 86.5 BT30-ER20-60 113 60 34 (28) ER-20
BT40-APU13-100 1-13 51.5 98 109 BT30-ER20-100 1-13 100 34 (28) ER-20
BT40-APU16-130 Shile 58 s 130 BT30-ER25-60 1-16 60 42 ER-25
BT50-APU08-95 1-8 36.3 90 97.5 BT30-ER25-100 1-16 100 42 ER-25
BT50-APU13-120 113 51.5 109 120 BT30-ER32-60 2.20 60 50 ER-32
BT50-APU13-180 1-13 51.5 169 180 BT30-ER32-100 2.20 100 50 ER-32
BT50-APU16-130 3-16 58 16 130 BT40-ER16-70 0.5-10 70 28 (22) ER-16
BT50-APU16-190 3-16 58 176 190 BT40-ER16-100 0.5-10 100 28 (22) ER-16
BT40-ER16-150 0.5-10 150 28 ER-16
BT40-ER20-70 1513 70 34 (28) ER-20
BT40-ER20-100 i3 100 34 (28) ER-20
BT40-ER20-150 1-13 50 34 ER-20
BT40-ER25-70 1-16 70 42 ER-25
BT40-ER25-100 s 100 42 ER-25
BT40-ER32-70 2.20 70 50 ER-32
BT40-ER32-100 2.20 100 50 ER-32
BT40-ER32-150 2-20 150 50 ER-32
BT40-ER40-80 594 80 63 ER-40
BT40-ER40-100 3-26 100 63 ER-40
BT50-ER16-100 0.5-10 100 28 ER-16
BT50-ER14-150 0.5-10 150 28 ER-16
BT50-ER20-100 1-13 100 34 ER-20
BT50-ER20-150 1213 150 34 ER-20
BT50-ER25-100 1-16 100 42 ER-25
BT50-ER25-150 1-16 150 42 ER-25
BT50-ER32-100 2.20 100 50 ER-32
BT50-ER32-150 2.20 150 50 ER-32
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‘ ‘ NBJ16¥5#E )2 Minor Diameter Bore

P67

Jup=
NBJ1 65 FRRIESLRIA
Type No. B 5%  DILAFE  H-System
NT40-NBJ16 ab—a51 H63
NT50-NBJ16 @b—e5] H63
BT40-NBJ16 @b—e5] H63
BT50-NBJ16 @b6—a51 H63

9 @16 mm NBJ16451E/)i2=49¢4 8 Pcs Boring Set

ol | W—

Type No. B 5%  DITATE  H-System L1

SK40-NBJ16 26—~a51 H63 60
SK50-NBJ16 26—~a51 H63 50
HSK63A-NBJ16 26~a5]1 H63 60

e i
1
B L2 .
i H

Taoo

/]

t—— BJ1608-32 | Gl - ~
— BJ1610-40 4|J =
] BJ1612-53 ‘ -
| BJ1616-68
g @ BJ1620-83
T BJ1625-90
— BJ1630-90
RS BJ1640-90
Micro Diameter
Type No Applicable Insert R Dimension B4 Accessory
y o : ° DI o ™
B 5% EBRAR D d L1 I ) o= e:_',
BJ1608-32 TBGTO60102L 28~a11 16 80 33.5 15 FC5-2010 T6
Bl1610-40 TBGTO0&0104L 6l0~a13 16 B6.5 41.8 15 FC5-2010 Té6
BJ1612-53 TBGHOS0202L el2—~al15 16 28 55.2 1S FC5-2010 T8
BJ1616-68 TBGHO090204L elé~a2] 16 110 70.8 15 FC5-2010 T10
BJ1620-83 TBGH110302L 220—e26 16 125 85 5] FC5-2010 T10
BJ1625-920 TBGH110302L 225~231 16 128 g0 5 FC5-2010 T10
Bl1630-90 TBGH110304L 31 —240 16 128 Q0 5 FC5-2010 T10
BJ1640-90 TBGH110304L e40—a50 16 128 Q0 15 FC5-2010 T10

NBH2084%5#E 18 Minor Diameter Bore

Sy =
NBH2084 (a8 23R

Type No. & 5% DT
RB-NBH2084 e8—a280
NT30-NBH2084 e8—2280
NT40-NBH2084 e8—a280
NT50-NBH2084 28—2280
MT4-NBH2084 e8~2280

B.J-2020-83 | |

- [

Micro Diameter

Type No. &Y 57 DDA
BT40-NBH2084 08~2280
BT50-NBH2084 08~2280
SK40-NBH2084(DIN69871) 08~2280
SK50-NBH2084(DIN69871) 08~0280
MT5-NBH2084 08~ 0280
I '}
[ = ] 4 oD
= o Q— P
L H

NBHZ084

BJ2008-32
BJ2010-40 4..|
BJ2012-53
BJ2016-68 =
BJ2020-83 ‘
BJ2025-96

BJ2030-115
BJ2020-L

Type No.  Applicable Insert R Dimension Bt Accessory

B 5% BRI MEAE D d L H ) 1T
i, .

BJ2008-32 TBGT060102L @8—~a11 20 75 32 18 FC5-2010 T6

BJ2010-40 TBGTO60104L e10—~213 20 75 38 18 FC5-2010 T6

BJ2012-53 TBGHO90202L al2—~al17 20 85 48 18 FC5-2510 T8

BJ2016-68 TBGH0O90204L elé—a2] 20 100 66 18 FC5-2510 8
BJ2020-83 TBGH110302L/04L @20~130 20 115 83 18 FC5-3010 T10
BJ2025-96 TBGH110302L/04L e25~a135 20 128 96 18 FC5-3010 T10
BJ2030-115 TBGH110302L/04L @31—e140 20 147 115 18 FC5-3010 T10
BJ2020-L TBGH110302L/04L e40—2280 20 97 18 18 FC5-3010 T10
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‘ ‘ SSD SRF5ZBEI IR SSD Plus Chuck SDC NEEKRIS5ER 18 SDC Slim Chuck

C’/\/ EW SSD 4°EENEWRHE SSD 4° Collet

. stop screw
__-screw g

L : v =y o} Fig. 1

-

Order Code " 3 ___d_d____d-——-J-_\___ffj(;// Shopserew ’

_ Collef series od — — { HT / r dﬂ D \
SSD6 334,56 10.55 25 — | Fig. 2
$SD10 s 27,59 10 Biss B0 .- L

o e i 1
SSD16 89,10, No . Bs HEEALF_}iL(L_f_E____+
11,12, 13, 14, 15, 16 '

Type No. B 5% Range (d) L L1 Type No. Y 58 Gripping Range L D Fig D
BT30-55D6-60 e e - BT30-5DC6-60 2.6 60 i3 1 DC6
BT30-55D6-90 P i 90 50
BT30.5SSD10.60 2.10 40 38 BT30-SDCé6-90 2-6 90 13 1 DCé
BT30-SSD10-90 2.10 90 68 BT40-5DC6-60 2-6 60 13 1 DCé
BT30-5SD16-60 905 60 38 BT40-SDC6-90 2-6 90 13 1 DCé6
e D16-70 Sl 20 2l BT40-SDC6-120 2-6 120 (3 1 DCé6
BT30-55D20-60 4-20 60 o
TR T — - BT40-SDC6-150 2-6 150 13 1 DC6
BT40-55D6.40 5 s 33 BT40-SDC8-90 3-8 90 22 1 DC8
BT40-55D6-90 2-6 20 50 BT40-5DC8-120 3-8 120 22 1 DC8
BT40-SSD6-120 2-6 120 50 BT40-SDC10-90 =10 90 28 2 DC10
SES'?EB]S'EE g':g 23 22 BT40-SDC10-120 e 120 28 2 DC10
BT40-SSD10-120 2.10 120 70 BT40-SDC12-70 ] 2 70 34 2 BiE] 2
BT40-55D10-150 2.10 150 88 BT40-SDC12-90 ] 2 90 34 2 DC12
BT40-5SD16-60 505 60 = BT50-SDC10-110 a0 110 28 5 DC10
BT40-55D16-90 S 90 63
BT40-55D16-120 3-16 120 93
BT40-5SD16-150 s 150 123
BT40-55D20-60 4-20 60 33
BT40-55D20-90 4-20 90 63
BT40-5SSD20-120 4-20 120 93
BT40-55D20-150 4-20 150 123

3854 v
BT40-55D25-80 4-25 80 = SDC SiREBHIEK
BT40-SSD25-120 6-25 120 93 SDC Collet (for end mill) .
BT50-5SD6-100 2-6 100 50 d D
BT50-55D 6-150 2.6 150 50 1
BT50-5SSD10-100 2:10 100 62 _ |.
BT50-SSD10-150 2-10 150 70 \ h :
BT50-SSD16-100 S 100 62
BT50-SSD16-150 3.16 150 112
BT50-SSD16-200 3-16 200 162
BT50-5SD20-100 4-20 100 62 ‘Order —— L @D
BT50-5SD20-150 4-20 150 112 Collet series @d
BT50-55D20-200 4-20 200 162 N SDCé 3,4,6 36 9.6
BT50-55D25-100 T 100 62 SDC8 3,4,6,8 45 15
BT50-55D25-150 6-25 150 112 SDC10 3,4,6,8,10 52 W91
BT50-55D25-200 6-25 200 162 sDC12 3,4,5,6,8,10,12 60 22
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ﬁ}l KCH £%7]3%88

Micro Diameter

Power Grip Milling Chuck/KCH

Micro Diameter

ER &2€ ER Spring Collets

Type No. BY 5% Capacity Collet Set
NT30-KCH20 6-20 6, 8,10,12,16
NT40-KCH32 6-32 EREE 2, 16,20 , 25
NT50-KCH32 6-32 6,8, 10, 12, 16,20, 25

Micro Diameter

Type No. B4 Capacity Collet Set
NT30-0O725
NT30.0225 3.95 7PS :6,8,10,12, 16, 20, 25
NT40-OZ25 TSRS S e R G 1T, 12, 13, 16, 18, 20, 25
NT40-O732 . 8PS : 6,8, 10,12, 16,20, 25, 32
NT50-OZ32 i 15PS:6,7,8,9,10,11,12,13, 14,15, 16, 18, 20, 25, 32

P71

ER11 ER20 ER25 ER32 ER40
Ordering Range Ordering Range Ordering Range Ordering Range Ordering Range
Code (mm) Code (mm) Code (mm) Code (mm) Code (mm)
ER11-1.0 1.0-0.5 ER20-2 2 ER25-2 2-1 ER32-3 3-2 ER40-4 4.3
ER11-1.5] 1.5-1.0 ER20-3 3-2 ER25-3 3-2 ER32-4 4-3 ER40-5 5-4
ER11-2.0 2.0-1.5 ER20-4 4-3 ER25-4 4.3 ER32-5 5-4 ER40-6 6-5
ER11-2.5 82.5-2.0 ER20-5 5-4 ER25-5 5-4 ER32-6 6-5 ER40-7 7-6
ER11-3.0 3.0-2.5 ER20-6 6-5 ER25-6 6-5 ER32-7 7-6 ER40-8 8-7
ER11-3.5 | 3.5-3.0 ER20-7 7-6 ER25-7 7-6 ER32-8 8-7 ER40-9 9-8
ER11-4.0 4.0-35 ER20-8 8-7 ER25-8 8-7 ER32-9 9-8 ER40-10 10-92
ER11-4.5 4.5-4.0 ER20-9 9-8 ER25-9 9-8 ER32-10 10-9 ER40-11 11-10
ER11-5.0 5.0-45 ER20-10 10-9 ER25-10 10-9 ER32-11 11-10 ER40-12 1211
ER11-5.5 5.5-5.0 ER20-11 11-10 ER25-11 11-10 ER32-12 12-11 ER40-13 13-12
ER11-6.0 6.0-5.5 ER20-12 12-11 ER25-12 12-11 ER32-13 13-12 ER40-14 14-13
ER11-6.5 6.5-6.0 ER20-13 13-12 ER25-13 13-12 ER32- 14 14-13 ER40-15 15-14
ER11-7.0 7.0-6.5 ER25-14 14-13 ER32-15 15-14 ER40-16 16-15
ER16 ER25-15 15-14 ER32-16 16-15 ER40-17 17-16
ER16-1 1-0.5 ER25-16 16-15 ER32-17 17-16 ER40-18 18-17
ER16-2 2-1 ER32-18 18-17 ER40-19 19-18
ER16-3 3-2 ER32-19 19-18 ER40-20 20-19
ER16-4 4-3 ER32-20 20-19 ER40-21 21-20
ER164-5 5-4 ER40-22 22-21
ER16-6 6-5 ER40-23 23-22
ER16-7 7-6 ER40-24 24-23
ER16-8 8-7 ER40-25 25-24
ER16-9 9-8 ER40-26 26-25
ER16-10 10-9
[
—)
Lo )
i _‘_ — _JJ o
{ — Y
[ ]

Collet Dimensions

e NG,

yf’if%; ER11 ER16 ER20 ER25 ER32 ER40
D 1 11453 17 2] | 26 33 41]
L 18 T 31 35 40 46

Concentricity of Collet DIN 6499

D D DIN 6499
(mm)  (mm) Closs2  Class]  ClassG
6 1.0-1.4

10 1.5-2.9

7 - 0.015 0.01 0.005
25 6.0-9.9

40  10.0-17.9

50  18.0-26.9 0.02 0.015 0.01
60  27.0-34.9

P72



‘ ‘ HIEINILEETIZE Side Mill Arbor FHHRIBOEER Morse Taper Adaptor

Micro Diameter

Type No. B 5§ D e H L Hi H2 Hs
BT30-SLA6-60 6 25 32 60 10 10 M6
BT30-SLA8-60 8 28 36 60 12 12 M8
BT30-SLA10-60 10 35 40 60 15 12 M8
BT30-SLA12-60 12 40 45 60 18 16 M10 L MTNO.
BT30-SLA16-75 16 B 50 V5 20 18 M10
BT30-SLA20-75 20 50 60 75 25 20 M12 s
BT30-SLA25-75 25 3 65 75 24 25 M12 ;
BT40-SLA6-75 6 25 32 75 10 10 Mé
BT40-SLA8-75 8 28 36 75 12 12 M8
BT40-SLA10-75 10 35 40 75 15 12 M8
BT40-SLA12-75 12 40 45 75 18 16 M10
BT40-SLA14-75 i 42 45 75 18 16 M10
BT40-SLA16-75 16 45 50 75 20 18 M10
BT40-SLA18-75 18 48 50 75 20 18 M12
BT40-SLA20-75 20 50 60 75 25 20 M12
BT40-SLA25.75 25 60 65 75 24 25 M16 ‘ .
BT40-SLA32-90 32 60 70 90 24 28 M16 Micro Diameter
BT40-SLA40-105 40 80 80 105 24 28 M16
BT40-SLA42-105 42 80 80 105 24 28 M20 Type No. 2 5% Fig MT. No. oC L1
BT50-SLA-105 6 25 32 105 10 10 Mé BT30-MT1-45 1 MT1 25 45
BT50-SLA8-105 8 28 36 105 12 12 M8 BT30-MT2-60 1 MT2 32 60
BT50-SLA10-105 10 35 40 105 15 12 M8 BT30-MT3-80 1 MT3 40 80
BT50-SLA12-105 12 40 45 105 18 16 M10 BT40-MT1-45 1 MT1 25 45
BT50-SLA14-105 14 42 45 105 18 16 M10 BT40-MT1-120 2 MT1 25 120
BT50-SLA16-105 16 i 50 105 20 18 M10 BT40-MT2-45 1 MT2 32 45
BT50-SLA18-105 18 48 55 105 20 18 M10 BT40-MT2-120 2 MT2 32 120
BT50-SLA20-105 20 50 60 105 25 20 M12 BT40-MT3-75 1 MT3 40 75
BT50-SLA20-150 20 50(40) 60 150 25 20 M12 BT40-MT3-135 2 MT3 40 135
BT50-SLA20-200 20 50(40) 60 200 25 20 M12 BT40-MT4-90 1 MT4 50 90
BT50-SLA25-105 25 60 60 105 25 22 M16 BT50-MT1-45 | MT1 25 e
BT50-SLA25-150 25 60(50) 65 150 24 25 M16 BT50-MT1-120 2 MT1 25 120
BT50-SLA25-200 25 60(50) 65 200 24 25 M16 BT50-MT1-180 2 MT1 32 180
BT50-SLA25-250 25 60(50) 65 250 24 25 M16 BT50-MT2-45 1 MT2 32 45
BT50-SLA32-105 32 60 70 105 24 28 M20 BT50-MT2-135 2 MT2 32 135
BT50-5LA32-150 32 60(50) 70 150 24 28 M20 BT50-MT2-185 2 MT2 32 185
BT50-SLA32-200 32 60(50) 70 200 24 28 M20 BT50-MT3-45 1 MT3 40 45
BT50-SLA32-250 32 60(50) 70 250 24 28 M20 BT50-MT3-150 2 MT3 40 150
BT50-SLA40-105 40 80 80 105 30 32 M20 BT50-MT3-180 2 MT3 40 180
BT50-SLA42-105 42 80 80 105 30 32 M20 BT50-MT4-75 1 MT4 50 75
BT50-5LA42-150 42 80 80 150 30 32 M20 BT50-MT4-180 2 MT4 50 180
BT50-SLA42-200 42 80 80 200 30 32 M20 BT50-MT5-105 1 MT5 65 105
BT50-SLA50.8-120 50.8 95 90 120 30 32 M20 BT50-MT5-210 2 MT5 65 210
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‘ ‘( F ZIBER I & SC BAXK & IRF :
Face Mill Holder & SC Spring Collets & Wrench LERAFRSY Straight Shank

L1

A
=
I }
= % D Straight Shank C20, C25. C32, C40
= L
¥ Type No. B 5= L1 L D Type No. BY 7 = . D
C20-ER16-50 50 30 28 C25-ER20-150 150 36 34
C20-ER16-100 100 30 28 C25-ER25-100 100 46 472
C20-ER16-150 150 30 28 C25-ER25-150 150 46 42
JIE{EA I CEFE#E7IE2) Face Mill Holder C20-ER20-50 50 36 34 C25-ER32-80 80 54 50
C20-ER20-100 100 36 34 C25-ER40-100 100 55 63
Type No. ZU D1 L Type No. B 5 D1 - C20-ER20-150 150 36 34 C32-ER25-60 60 46 49
BT40-FMB22-90 22 Q0 BT50-FMB22-200 22 200 C20-ER25-50 50 46 42 C32-ER32-100 100 54 50
BT40-FMB22-120 22 120 BT50-FMB22-250 22 250 C20-ER25-100 100 46 42 C32-ER40-100 100 55 63
BT40-FMB22-150 27 150 BT50-FMB22-300 22 300 C20-ER25-150 150 46 42 C40-ER32-100 100 54 50
BT40-FMB22-200 22 200 BT50-FMB22-350 27 350 C25-ER16-100 100 30 28 C40-ER40-100 100 55 63
BT50-FMB22-150 57 150 BT50-FMB22-400 22 400 C25-ER16-150 150 30 28
dl T For
B
D2 s
v BRERXIEHE
L
7~ B2 D1xL1 BB EES = & 88 D1 xL1 EPSaL EES k=
HIR 1 ~0.5 2~1
SCHR B odnaEdll #2=F Wrench For ASC Milling Chuck s = B o =
pring Collets W20, W32, W42 E e 4-3
6~5
4~ 3 &k
Typ:e .!\Io' Collet Model Typf 3.\10' D1 Chuck 220 x L100 ER16 = @20 xL100 SRESRET] 7 ~6
%) 2 R g FelFEES) 5~4 Sl 8~7
6—~5
SC20 W20 5~ =%
6,8,10,12,14,16 64 45 ASC20 2 20 x L150 20.5 - 210 8~ 7 20 %150 9B
SC32 [M878, 10,12, 16, 20, 25 71 W32 76 ASC32 b o 112 1?
SC42 aReEl 2, 16, 20, 25, 32 80 W42 76 ASC42 2 20 x L1200 16— 9 20 x 1200 =212
H101 Hi121
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‘ ‘ ‘ | 1R EFEINR SR P! Clamping Nuts & Wrench Series BT 12421188 Pull Stud

- = P e
P
i P

H A ] A i

: " D| D1 ! D/ D2

Y b Y

. T Y "
7
N L S PR g
- L -
$REFRF! Clamping Nuts N
? ping Micro Diameter
Type No. &Y 58 Fig. D H G Collet Type "
P 3 YP Type of Pull Strd B! 5F i L1 L2 D D1 D2 q G SW
CN11 1 19 13 M14XP0.75 ER11

CN16 1 28 17.5 M22XP1.5 ER16 P30T-1 43 23 18 16.5 12.5 11 45° M12 13
CN20 1 34 19 M25XP1.5 ER20 P30T-2 43 23 18 16.5 12.5 11 60° M12 13
CN25 2 42 20 M32XP1.5 ER25 P40T-1 60 35 28 23 17 15 45° M16 19
CN32 2 50 225 M40XP1.5 ER32 P40T-2 60 35 28 23 17 15 60° M16 19
CN40 2 63 29 M50XP1.5 ER40 H01-50 60 35 28 23 17 15 90° M16 19
CNM11 3 16 12 M13XP0.75 ER11 P50T-1 85 45 35 38 25 23 45° M24 30
CNM16 3 22 18 MI19XP1.0 ER16 PS0T-2 85 45 35 38 25 23 60° M24 30
CNM20 3 28 19 M24XP1.0 ER20 PS0T-90 85 45 35 38 25 23 90°  M24 30

Tr TOPTAP

-

5= ;
J)EEEERE (TBIRIRA) Vertical/Horizontal
WRFR3 Wrench Series Spindle Taper Wipers BT Tool Holder Locking Device
Type No. & 5% Fig. A C B Collet Type Type No. Type No. 3 E MABT/) ﬁﬂi ﬁﬁ 7] E

1 J

s » D 97 16 L N BT30, BT40, BTS0=T&#318 -

W20 54 30 162 ER20 g0 il _

W25 1 65 7 206 ER25 CL-40 #40 ot

W32 1 75 46.5 253 ER32 CCL-50 #50 1.21FGEE8 - DHESZETE -

W40 1 90 58 289 ER40 21T~ BETMA -

Wm11 2 17 85 95 ER1 ] IS EEREBERNTEA -

Wm1é 2 225 12.5 117 ER16 4B EAIBSE  RE/E -

Wm20 2 28.5 15.5 129 ER20
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' ‘ ED Bl 23E 3% Recommend Cutting Conditions D EI24IE TR Recommend Cutting Conditions

EDEIEG 1 RAAMRIR{CER 270118%7) WJ-352 / W)-452 PDHHEL « {RABRIZ LSS 470118% 7] W)-354 / W)-454

B BER B 2% IA® 528 IAH RS EIEG MEER  RSS g4 BEA S8 568 188 508 188 A8 PYEE MEER TGS
&% TEH BEH |BEH - 2uRES 288 AREH HIN=EH EEsE cEill - IEM - REd BEH - 2EEE HES - 2EEN PIN=Fr BigssE
B | T B |
SK,SKS,SKT,SKD e P20S,FDAC,SUS420J2 TI-6A-4v inconel SK,SKS,SKT,SKD e P20S,FDAC,5US420J2 TI-6A-4v inconel
PDS1, PDS3,550C,YK30 ‘ ... SUS304,5US316 , . PDS1, PDS3,550C,YK30 " 5US304,5Us316
WENEIAAEE HRC30LLF HRC30-35 HRC35-40 HRC40-45 HRC45-50 WHEIMATERE HRC30LLT HRC30-35 HRC35-40 HRC40-45 HRC45-50
ISIOTE = b3 o} 183 g o} 18 5= P o 8 i 8 A IR TITIE 5 4B 7§ G 8 = RS 8 3% EHE 8 i i
mm i/ mm/ %3 L: Y mm/ %3 /o mm/ %3 LY mm /3 /5 mm/ 3 mm [ YEs! mm/a i/ mm/ 3 i/ mm/ a3 /o mm/ %3 o/ mm /3
D1.0 16.000 64 9.500 40 8.600 38 7.600 36 3.200 13 D3.0 7.400 220 4.500 140 4.000 130 3.600 110 1.500 46
D2.0 @.500 88 5.700 56 5.100 50 4.500 44 1.900 19 D4.0 6.400 370 3.800 180 3.400 160 3.000 150 IE270 60
D3.0 7.400 120 4.500 76 4.000 68 3.600 60 1.500 25 D5.0 S 700 370 3.400 220 3.000 200 2.700 180 1.150 76
D4.0 6.400 160 3.800 96 3.400 86 3.000 80 1.270 E D&6.0 5.300 480 3.200 290 2.900 260 2.500 220 1.060 Q6
B5.0 5.700 200 3.400 120 3.100 110 2.700 96 1.150 40 D8.0 4.000 480 2.400 290 2.200 260 1.900 220 800 96
D&.0 5.300 256 3.200 152 2.900 136 2.500 120 1.060 50 D10.0 B200 480 1.200 290 1.650 260 1.500 220 640 Q6
D8.0 4.000 256 2.400 152 2.200 136 1.900 120 800 50 D12.0 2.600 460 1.600 290 1.450 260 1.300 220 530 Q6
D10.0 3.200 256 1.900 52 1.700 136 1.500 120 640 50 D16.0 2.000 360 1.200 220 1.080 200 950 170 400 72
D12.0 2.600 250 1.600 152 1.450 136 1.300 120 530 50 D18.0 1.800 330 1.050 195 950 180 850 150 350 63
D16.0 2.000 192 1.200 116 1.100 104 950 92 400 38 D20.0 1.600 290 950 170 860 150 760 135 320 T4
D18.0 1.800 176 1.100 104 1.000 94 850 80 350 33 D25.0 1.300 240 760 135 680 120 600 110 250 45
D20.0 1.600 152 920 92 860 83 760 72 320 30 = T
D25.0 1.300 128 760 72 680 65 600 58 250 24 RAURIR
>~ -
A UHEIE b D ﬁ e
=g =g A
Y X ==
- - S |
i LS T L T4 H=1DIXT - W=0.08D BT
D=3.0mm B8 + H=0.15D AT D=3.0mm LA FE » H=0.05D U H =1.5D BT » W=0.05D EATF - ¥#I2f
D=3.0mm B E8F » H=0.25D AT~ D=3.0mm LI E8 - H=0.10D BLF
weldMiEre  HRC30MT  HRC30-35 HRC35-40 HRC40-45 HRC45-50 WHMHEE HRC30UT  HRC30-35 HRC35-40 HRC40-45 HRC45-50
TERJ)TE = 56 D LESES D BE R 1= o} B iR b1} 453 SEHS YLER )T iE iR i1 iE R i1 [ B b1} BE R i1 B R bi= o1
mm [YE) mm/ 53 LEVE) mm/ 53 /5 mm/ 5 /5 mm/ 53 /5 mm/ 5 mm _%/?} mm/_fa‘ g5/ mm/ 3 g/ﬁa_ mm_/ﬁ‘ g/ﬁa mm/ 53 _{5/5} _ mm/_’ﬁ‘
D1.0 16.000 80 9.500 50 8.600 48 7.600 40 3.200 16 D3.0 7.400 176 4.500 110 4.000 104 3.600 Q0 1.500 37
D2.0 9.500 110 5.700 70 5.100 62 4.500 55 1.200 23 D4.0 6.400 300 3.800 145 3.400 130 3.000 120 1.270 48
D3.0 7.400 150 4.500 95 4.000 85 3.600 T 1.500 31 D5.0 5.700 300 3.400 180 3.000 160 2.700 145 1.150 60
D4.0 6.400 200 3.800 120 3.400 107 3.000 100 270 40 D6.0 5.300 380 3.200 230 2.900 210 2.500 180 1.060 75
D5.0 5.700 250 3.400 150 3.100 137 2.700 120 1.150 51 D8.0 4.000 380 2.400 230 2.200 210 1.200 180 800 T
D6.0 5.300 320 3.200 190 2.900 170 2.500 150 1.060 64 D10.0 3.200 380 1.200 230 1.650 210 1.500 180 640 75
D8.0 4.000 320 2.400 190 2.200 170 1.200 150 800 64 D12.0 2.600 370 1.600 280 1.450 210 1.300 180 530 75
D10.0 3200 320 1.200 190 1.700 170 1.500 150 640 64 D16.0 2.000 290 1.200 180 1.080 160 950 140 400 57
D12.0 2.600 310 1.600 190 1.450 170 1.300 150 530 64 D18.0 1.800 260 1.050 160 950 145 850 120 350 50
D16.0 2.000 240 1.200 145 1.100 130 950 15 400 48 D20.0 1.600 230 950 140 850 120 760 110 320 45
D18.0 1.800 220 1.100 130 1.000 120 850 100 350 42 D25.0 1.300 190 760 110 680 100 600 90 250 38
D20.0 1.600 190 920 115 860 105 760 20 320 38 EAHIS
D25.0 1.300 160 760 20 680 81 600 72 250 30 D D
- — - -
mAUHEIE ﬁ ﬁ
=y =W | | |
A A
Y Y H=0.25D BAF
H=1:D H=0.15D AT » W=0.05D EL'F H .120 H=0.15D AT » W=0.025D BIT H=0.1D BIF - M TI2{5 H=0.10D BA
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T

tDEIEEZR Recommend Cutting Conditions
UDHIGEE < BB LR I8 JAIIHE/) W)-145 / WJ-155

4hisa w|aE mSE BSE maE = TN
: : Cu-Mg % Si % Mg%® MgSiFR ZnMgRm o=
)=l
1070 2014 4032 5052 6061 7075 Ac85
ILEETT0E R OB WER OB SR OERm R O OERm #E O OEBEm O \E O EE @R HsE
mm /3 mm/g B/9 mm/o B9 mm/a B9 om/a B9 mm/o B9 mm/o B9 mm/a
D1.0 32.000 800 27.000 150 2.700 400 13.000 500 21.600 500 27000 640 16.000 500
D2.0 24.000 1.000 20.000 200 2.000 500 10.000 640 16.000 40 20.000 800 12.000 600
D3.0 19.000 1.000 16.000 200 1.600 500 8.000 AH40 12800 640 16.000 800 9.600 600
D4.0 16.000 1.000 13.500 200 1.350 500 6.500 640 10.800 640 13.500 800 8.000 400
D5.0 12.000 1.000 10.000 300 1.000 600 5.000 640 B8.000 640 10.000 800 6.000 700
D&.0 9.600 1.200 8.000 300 8.000 600 4000 780 6.400 780 8.000 950 4.800 700
D8.0 8.000 1.200 6.600 250 6.600 700 3.300 780 5300 780 6.600 960 4.000 700
D10.0 6.000 1.000 5.000 150 5.000 500 2700 640 4.000 640 5000 800 3.000 800
D12.0 4.800 1.000 4.000 150 4.000 500 2000 640 3.200 640 4.000 800 2.400 600
BTN .
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1070 2014 4032 5052 6061 7075 Ac85
IR ESE O ERS EE O ERS EE &S EE B & EfS EE EfE EE O Ei
mm B/ mm/a B/9 mom/a B/S mm/a B9 om/a B9 mm/a B9 mm/ss B/S mm/a
D1.0 32.000 1.900 27.000 1.600 2.700 150 13.000 800 21.600 880 27.000 1.080 16.000 1.000
D2.0 24.000 1.900 20.000 1.600 2.000 200 10.000 800 16.000 880 20.000 1.080 12.000 1.000
D3.0 19.000 1.900 16.000 1.600 1.600 200 8.000 800 12.800 880 16.000 1.080 9.600 1.000
D4.0 16.000 1.900 13.500 1.600 1.350 200 6.500 800 10.800 880 13.500 1.080 8.000 1.000
D5.0 12.000 1.900 10.000 1.600 1.000 300 5000 800 8.000 880 10.000 1.080 6.000 1.000
D6.0 9.600 1.900 8.000 1.600 8000 300 4.000 800 6400 880 8.000 1.080 4.800 1.000
D8.0 8.000 1.900 6.600 1.600 6.600 250 3.300 800 5300 880 6.600 1.080 4.000 1.000
D10.0 6.000 1.900 5000 1.600 5.000 150 2.700 800 4.000 880 5.000 1.080 3.000 1.000
D12.0 4800 1.900 4.000 1.600 4.000 150 2.000 800 3.200 880 4.000 1.080 2.400 1.000
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y H=0.03RETF

[-—-"-—j A P=0.05RLLTF

EDEIEE3R Recommend Cutting Conditions
LOHHEE - ABHBIUNIERI LR 270FRBUITEET] WI-MR / WI-LR(—AEM/CEFS)

y H=0.015RI{TF

E—-"-——] A P =0.025RELT

Mkl B8 ol TEH  SaH - TEH - fEd - REER AREH
5541,545C,FC,FCD,SCr,SCM,5NC, 5Cr,SCM,SNC,SNCM,SKT,SKD,P20,
SNCM,SK,SKS,SKT,SKD,PDS1, P20S,NAK55,NAK80,FDAC,PDSS5,
PDS3,550C,YK30 SUS42012,5U5304,5US316
HRC30ELLT HRC30-45E HRC45-50E
=PI BREIEDHEI HFSUHI HEtlHEI EIIE BEREIEDEI
EiE R O \BE 0 R 0 BEE B 0 EBE 0 B 0 BE Bk BE ER
W/o mm/2 #/2 om/a B/2 mm/o B/28 mm/og B8 /g @ /9 mm/a3
45000 880 31.000 620 35700 570 25000 400 19.000 210 13.300 150
22.000 880 15.500 620 17.800 570 12.500 400 9.500 210 6.600 150
15.000 200 10.600 630 12.100 570 8.500 400 6.400 210 4.500 150
11.400 200 8.000 630 9.100 640 6.400 450 4.800 270 3.400 190
$.100 200 6.400 630 7.100 640 5.000 450 3.800 290 2.700 200
7.600 900 5300 470 4.000 470 4200 470 3200 300 2.200 210
5700 1.140 4.000 800 4.600 790 3.200 550 2.300 320 1.600 220
4,600 1.070 3.200 750 3.600 740 2.500 520 1.900 330 1.300 230
3900 1.000 2700 700 3000 700 2100 490 1.400 310 1.100 220
2.900 930 2.000 650 2.300 670 1.600 470 1.100 270 770 120
2.300 810 1.600 570 1.900 640 1.300 450 950 250 660 180
1.900 470 1.300 470 1.400 510 1.000 360 760 210 530 150
- P o T - P . T
H =0.06REAT JERELDEIES H=0.2REUT » P=0.5RLLT y H=0.03RUT
‘rh—- = e —j‘ P=0.10REAT §BiE60%:E1T » ERGIEELI40%ET r—- T —j‘ A P=0.05RLLF
Ei R B 528 TER 558 TEE R BEER AR
$541,545C,FC,FCD,SCr,SCM,SNC, SCr,SCM,SNC,SNCM,SKT,SKD,P20,
SNCM,SK,SKS,SKT,SKD,PDS1, P205,NAK55,NAK80,FDAC,PDS5,
PDS3,550C,YK30 5US420J2,5US304,5US316
HRC30ELLT HRC30-45E HRC45-50/E
E=tIHEl HREI LA EatIHI EREILD A HaEUIHE HREI LA
R s EE O s 0 EE B 0 EE 0 e 0 EFE  Ei  EE EfR
/o mm/a B/9 mom/a B/5S om/a B9 om/a3 B9 mm/a B9 mm/a
50.000 2.200 35.000 1.500 50.000 2.000 35000 1.400 32.000 1.100 22.400 800
25.000 2200 17.500 1.500 24500 2.000 17.000 1.400 17.000 1.200 11.200 800
16.500 2.200 11.600 1.500 16.000 2000 11.200 1.400 11.500 1.200 8.000 800
15.500 2.700 10.800 1.900 15.000 2.200 10.500 1.500 11.000 1.500 7.700 1.040
15.000 3.200 10.500 2.200 14.000 2300 9.800 1.600 10.000 1.680 7.000 1.170
13.500 3.400 9500 2400 11.500 2200 B8.000 1500 9500 1.800 6.600 1.280
10.000 2500 7.000 1960 2.000 1.700 6300 1200 7.100 1.360 5.000 260
8.200  2.100 | 5.700 | 1.400 @ 7.200 | 1.360 | 5.000 960 5700 1.080 4.000 760
6.800 1.700 4.700 1.200 6.000 1.100 4.200 800 4.800 880 3.300 610
5.100  1.300 3.600 880 4.500 840 3.200 600 3.600 780 2.500 540
4,100 1.000 2.900 720 3.600 680 2.500 480 2.9200 540 2.000 380
3.300 850 2.300 600 2.900 540 2.000 380 2.200 360 1.500 250
» Pz R
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