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End Mill for Counterboring Series <EEES®Fx-zDS (&) CA-ZDS
FX-LS-ZDS &V DIA-ZDS

FX-ZDN VP-ZDS
ED FX-HO-ZDN (&P VP-LS-ZDS

Its ability is brought into
full play when machining slopes!!
Plentiful variety of sizes
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@@ BEESHEET Y RS )/ —X CcARBIDE END MILLS FOR COUNTERBORING

FTRELTO/ ATy TINL (TDZFEELITF) [CH% ! Capable of non-step machining (depth of 1D or less) without pilot holes!!
ENTD L FHERETEMTZEIZL T Duetoexcellent cutting chip evacuation, the cutting chips do not cling to the tooll!
FEANO FUUIENLIICHREZFEE T its ability is brought into full play when machining slopes!!

E"-‘ s DS DYFER Details of carbide FX-ZDS

b < THHICEND
LWFy TRk v b

Wide chip room

£ =YY=
égﬁg?fg;ﬁma‘&;iﬁ EEE 0.02mm T (TEN R 121F)

FEE 0.03mmUT(TEN R ¢ 128X)

Flatness = 0.02mm(D = 12)
Flatness = 0.03mm(12 < D)

Improved cutting edge results in low
resistance and enhanced cutting
performance.
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Machining examples of carbide FX-ZDS without pilot holes Good chip Breakage

FHTIE

Lk FX-ZDS ¢ 11

HRHI#E

Work Material S50C

BIRRE i in -
T 2 65m/min(1,880min ")
R RE 300mm/min(0.16mm/rev)
TR 15mmED)

Milling Depth (Blind)

LI EE I7J0O—

Coolant Air Blow

{E R MRV
Machine Vertical Machining Center

I RULTRDPHBHEIENI<STHIREhELA,

Note : When a pilot hole has been drilled,good chip breakage may not occur.

N EfEFX-ZDSTONMNIES NSBIFHIBFNOLELREEINT

Machining examples of carbide FX-ZDS It is able to machine with minimal shifting of the hole position, even when machining on a slope.

NI DEA

Machining gradient

B=30" ‘ MIEER

Machining gradient

B=45 ‘

Tool

Feed
: ! 0.04mm/rev
wfﬂﬁﬁrial S50C I - /
\ : § .06mm/rev
gjnﬁgggsr%eed 80m/min(1,810min"") Y () //\\1 _______
X (=) <7L>X +) < D 0.08mm/rev
( NI

T R R B
gllzlope’:;‘r?galeﬁ & 30°. 45
IH A I7ZJO—

A
Coolant Air Blow
{58 FRAEEAR BNV Jte>r%(BT40) /N

Machine Vertical Machining Center(BT40)

0.1 mm/rev

® O|o @

0.12mm/rev

R

E Amount of shift

o

0.14mm/rev
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Machining examples of carbide CA-ZDS Burr-less through-hole milling of aluminum alloy thin plate

_{%ﬁlﬂ CA-ZDS ¢ 4.2 Irge}ﬁ(jtﬂ\“o)ﬂa):lﬁﬁg
HRHIE A7075 Bk
Work Material Thin plate

IR E . Lo
ﬂlﬁgfsf:eed 80m/min(6,000min~")
%gdgfg *200mm/min(0.033mm/rev)
MIAR SEIROEE I
Process Through-hole machining of thin plate
LI KA ELIHRE]
Coolant Water Soluble
fE Rt IR ZUoEVS
Machine Vertical Machining Center

3) BEMICE > TRZOMRPBMFTERVEADHYET.

Cutting results may vary based on work material.

SERMI TR, A7USH8y JBHIEDS. %Y REIZEZDICBRETE0, FUIL o

In order to prevent spring back, please adjust the feed rate accordingly when machining thin plates.
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Machining examples of carbide ZDS Series Threading of pilot hole in thin wall areas (blind hole machining)

BRSO TRICRBIETEVWRUMNTICE, ECYBAIY RINBEZDSE T I3y Ay 2ICLBMINERTT,

The combination of the ZDS Carbide Counterboring End Mill and the Thread Mill are especially effective when threading pilot holes in thin wall areas.
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Milling with ZDS

2y jbuI Tapping 7°3*‘7 KAy 91307]”1

Threading with Thread Mill




@E E(“ b %}Eﬁly = /a) — X CARBIDE END MILLS FOR COUNTERBORING

FX-ZDS ,
FXd—bF E<DOIIIA 23<Y3a—Bk FXCoated 2Flutes Short for Counterboring ’*wf_

. k=
‘ Ll |
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O E BHNFBESE

Tool Material Micro Grain Carbide

— Type2 g ~ — — HE

@ =RMENIE FX =727 s ) s,

Surface Treatment FX Coating Lc ‘

N o L

@nLlh#A #9120 !

Helix Angle About 20°

ONEHFEE 0 ~— 0.02mm

e
Sy
Tolerance for Outer Diameter Type 3 8 ¥
QI: - o
Lc

L

905

_ —

Bt mm Unit : mm Bt mm Unit : mm
VLN s BER | &R (Vv R Bie 7| TEE (REEMEE) A DNG N BER | &R |V R k7| EE RS
EDP No. Dc Lc L Ds Type Stock (Yen) EDP No. Dc Lc L Ds Type Stock (Yen)
05 | 1 40 4 3 ] 3.1 10 50 6 3 ]
06 | 1.2 | 40 4 3 O] 32| 10 50 6 3 I
07| 14 | 40 4 3 [ 8530633 | 3.3 | 10 50 6 3 D 7,970
08| 16 | 40 4 3 ] 34 | 10 50 6 3 (]
09| 2 40 4 3 ] 8530635 | 3.5 | 10 50 6 3 D 7,970
1 25 | 45 4 3 L] 36 | 10 50 6 3 []
1.1 | 25 | 45 4 3 L] 3.7 | 10 50 6 3 [
12 | 4 45 4 3 L] 38 | 11 50 6 3 (]
1.3 | 4 45 4 3 L] 39 | 1 50 6 3 (]
1.4 | 4 45 4 3 L] 8530640 | 4 11 50 6 3 D 7,970
15| 4 45 4 3 Ul 41 11 50 6 3 L]
16 | 5 45 4 3 L] 8530642 | 4.2 | 11 50 6 3 D 7,970
1.7 | 5 45 4 3 L] 43 | 11 50 6 3 (]
1.8 | 5 45 4 3 L] 44 | 11 50 6 3 (]
19| 5 45 4 3 L] 8530645 | 45 | 11 50 6 3 D 7,970
2 6 45 4 3 ] 46 | 11 50 6 3 [
21| 6 45 4 3 ] 4.7 | 1 50 6 3 [
22 | 6 45 4 3 [ 48 | 13 60 6 3 [
23| 6 45 4 3 ] 49 | 13 60 6 3 ]
24 | 8 45 4 3 ] 8530650 | 5 13 60 6 3 D 8,610
25| 8 45 4 3 [ 51 13 60 6 3 [
26 | 8 45 4 3 ] 52| 13 60 6 3 (]
27 | 8 45 4 3 ] 53| 13 60 6 3 ]
28 | 8 45 4 3 L] 54 | 13 60 6 3 []
29 | 8 45 4 3 L] 8530655 | 5.5 | 13 60 6 3 D 8,930
8530630 | 3 8 50 6 3 D 7,640 56 | 13 60 6 3 (]

D=7E+t> % —1Z##EES D= Inventory center stock item. E
O=4%TEREEEESR [1= Stocked by specific distributors. Contact us for price & availability. X
T



B > mm Unit : mm B mm Unit : mm

E BHER &R \VvooB|WRka(T) EE | EEMR BHER &R |VrooB|WkaM7| EE |SEMmE
Lc L Ds Type Stock (Yen) Lc L Ds Type Stock (Yen)
_m 57/ 13|60 | 6 | 3 | O 97| 22 | 80| 8| 2 | O
58 | 13 60 6 3 ] 98| 22 80 8 2 [
59| 13 60 6 3 ] 99| 22 80 8 2 ]
8530660 | 6 13 60 6 1 D 8,930 8530700 |10 22 80 10 1 D 15,500
6.1 16 70 6 2 O 10.1| 22 90 10 2 I
6.2 | 16 70 6 2 [l 10.2| 22 90 10 2 ]
6.3 | 16 70 6 2 ] 8530703 |10.3| 22 90 10 2 D 19,200
6.4 | 16 70 6 2 L] 104 | 22 90 10 2 L]
8530665 | 6.5 | 16 70 6 2 D 11,700 8530705 |10.5| 22 90 10 2 D 19,200
66 | 16 70 6 2 L] 10.6| 22 90 10 2 L]
6.7 | 16 70 6 2 L] 10.7| 22 90 10 2 L]
8530668 | 6.8 | 16 70 6 2 D 11,700 10.8 | 22 90 | 10 2 L]
69 | 16 70 6 2 L] 109 | 22 90 | 10 2 L]
8530670 | 7 16 70 6 2 D 11,700 8530710 | 11 22 90 | 10 2 D 19,200
71 16 70 6 2 L] 11.1] 22 90 10 2 L]
72 | 16 70 6 2 L] 11.2| 22 90 10 2 L]
73 | 16 70 6 2 ] 11.3| 22 90 10 2 [
74 | 16 70 6 2 [l 11.4| 22 90 10 2 [
8530675 | 7.5 | 16 70 6 2 D 11,700 8530715 |11.5| 22 90 10 2 D 19,300
7.6 19 70 6 2 O 11.6| 22 90 10 2 ]
7.7 19 70 6 2 0 11.7| 22 90 10 2 ]
7.8 19 70 6 2 O 11.8| 22 90 10 2 ]
79 | 19 70 6 2 ] 11.9] 26 90 10 2 ]
8530680 | 8 19 70 8 1 D 13,300 8530720 |12 26 90 12 1 D 22,500
8.1 19 80 8 2 ] 8530725 |12.5| 26 | 100 12 2 D 26,500
82 | 19 80 8 2 L] 8530730 |13 26 | 100 12 2 D 26,500
83| 19 80 8 2 U] 8530735 |13.5| 26 | 100 12 2 D 32,100
84 | 19 80 8 2 L] 8530740 |14 26 | 100 12 2 D 32,100
8530685 | 85 | 19 80 8 2 D 15,500 8530745 |145| 26 | 105 12 2 D 37,200
86 | 19 80 8 2 ] 8530750 |15 26 | 105 12 2 D 37,200
8.7 19 80 8 2 ] 8530755 |15.5| 32 | 115 12 2 D 37,700
88 | 19 80 8 2 L] 8530760 | 16 32 | 115 | 16 1 D 38,000
89 | 19 80 8 2 L] 8530765 |16.5| 32 | 115 | 16 2 D | 63,100
8530690 | 9 19 80 8 2 D 15,500 8530770 |17 32 | 115 | 16 2 D | 63,100
9.1 19 80 8 2 ] 8530775 |17.5| 32 | 115 | 16 2 D | 63,100
92 | 19 80 8 2 ] 8530780 |18 32 | 115 16 2 D 63,100
93 | 19 80 8 2 ] 8530785 |185| 32 | 115 | 16 2 D | 63,100
94 | 19 80 8 2 O 8530790 | 19 32 | 115 16 2 D 63,100
8530695 | 9.5 | 19 80 8 2 D 16,000 8530795 |19.5| 38 | 125 16 2 D 63,700
96 | 22 80 8 2 O] 8530800 |20 38 | 125 | 20 1 D 63,700

D=7#Et 42 —1Z#%%EES D= Inventory center stock item.
O=4EMREEEESR = Stocked by specific distributors. Contact us for price & availability.



@E @(“ D gmly FE} LU —Z CARBIDE END MILLS FOR COUNTERBORING
FX-LS-ZDS

FXd—p ESDODINIIAOYIYvYY 28 3—Pb FXCoated 2Flutes Short with Long Shank for Counterboring

- Typel § _ _ .
& 8" i

¢Ds

O E BHNFBESE
Tool Material Micro Grain Carbide B 2 SE% z
@ RMELIE FXa—71>9 ® S
Surface Treatment FX Coating Lj L
@hLh#A #920°
Helix Angle About 20°
ONEFRE  0~—0.02mm ~

¢Ds

Tolerance for Outer Diameter Type 3 8 ‘ !
- L= - -
Lc

B mm Unit : mm B mm Unit @ mm
ﬁﬁi%ﬁ &R [VroBlHed 7| EE BB ﬁ&biﬁﬁ &R [Vroof{Hhs(7| EE | BEMmE
EDP No. Dc Lc L Ds Type Stock (Yen) EDP No. Dc Lc L Ds Type Stock (Yen)

3 8 | 100 3 56| 13 | 110 3
3.1 10 | 100 5.7 13 | 110
3.2 10 | 100 58| 13 | 110
3.3 10 | 100 59| 13 | 110
3.4 10 | 100 6 13 | 120
3.5 10 | 100 6.1 16 | 120
3.6 10 | 100 6.2 16 | 120
3.7 10 | 100 63| 16 | 120
3.8 11 100 64 | 16 | 120
3.9 11 100 65| 16 | 120
4 11 100 66 | 16 | 120
4.1 11 100 6.7 16 | 120
4.2 11 100 68 | 16 | 120
4.3 11 100 69 | 16 | 120
4.4 11 100 7 16 | 120
4.5 11 100 71 16 | 120
4.6 11 100 7.2 16 | 120
4.7 11 100 73 | 16 | 120
4.8 13 | 110 74 | 16 | 120
4.9 13 | 110 75| 16 | 120
5 13 | 110 76 | 19 | 120
51 13 | 110 7.7 19 | 120
52 13 | 110 78 | 19 | 120
53 13 | 110 79 | 19 | 120
54 13 | 110 8 19 | 130
55 13 | 110 8.1 19 | 130 N
O=4EEEEEM [J= Stocked by specific distributors. Contact us for price & availability. )E(
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B mm Unit : mm B4 mm Unit @ mm
E ﬁs*d];‘ﬁﬁ & [boogpnsr| wk [eeme| PRI sn#s] 8 [voog|fis 7] £ e
EDP No. Dc Lc L Ds Type Stock (Yen) EDP No. Dc Lc L Ds Type Stock (Yen)

LM 82 19 130 8 | 2 | [J 11 |22 150 10 | 2 | [
83| 19 (130 8| 2 | [ 111] 22 [150| 10 | 2 | O
84| 19 (130 8| 2 | [ 112 22 (150 | 10 | 2 | [
85| 19 | 130 8 2 [ 11.3| 22 | 150 | 10 2 0] F
86| 19 | 130 8 2 [ 11.4| 22 | 150 | 10 2 U ).(
87| 19 | 130 8 2 0 11.5| 22 | 150 | 10 2 0 L
88| 19 | 130 8 2 0 11.6| 22 | 150 | 10 2 0 $
89| 19 [130| 8| 2 | [J 17| 22 [150 | 10 | 2 | O =
9 |19 |130| 8| 2 | [ 118 22 [150 | 10 | 2 | [J S
91| 19 [130| 8| 2 | [OJ 19| 26 [150 | 10 | 2 | [J
92| 19 | 130 8 2 U 12 26 | 180 | 12 1 0
93| 19 | 130 8 2 L 125| 26 | 180 | 12 2 0
94| 19 130 8| 2 | [J 13 [ 26 180 | 12 | 2 | [
95| 19 | 130 8 2 L 135| 26 | 180 | 12 2 0
96| 22 | 130 8 2 U 14 26 | 180 | 12 2 0
9.7| 22 | 130 8 2 [ 145| 26 | 180 | 12 2 0
98| 22 | 130 8 2 U 15 26 | 180 | 12 2 0
99| 22 | 130 8 2 [ 155| 32 | 180 | 12 2 0
10 [22 150 10| 1 | [ 16 | 32 200 16 | 1 | [J
101] 22 [150[ 10 2 | O 165) 32 [200 | 16 | 2 | [J
102 22 | 150 | 10 | 2 | [] 17 [ 382 200 16 | 2 | [
10.3| 22 | 150 | 10 2 [ 17.5| 32 | 200 | 16 2 O]
10.4| 22 | 150 | 10 2 [ 18 32 | 200 | 16 2 U
10.5| 22 | 150 | 10 2 0 185| 32 | 200 | 16 2 U
106 22 | 150 | 10 2 0 19 32 | 200 | 16 2 0J
107] 22 [150[ 10 2 | O 195) 38 [200 | 16 | 2 | [J
108/ 22 150 | 10 | 2 | [J 20 | 88 |220] 20 | 1 | [J
109| 22 | 150 | 10 2 0

O=4EREEEESR [J= Stocked by specific distributors. Contact us for price & availability.



@E @(‘ D %mly FE} LU —Z CARBIDE END MILLS FOR COUNTERBORING
FX-ZDN

FXd—bF E<SDOINITIA 2A=5+4 7L FX Coated 2Flutes Medium for Counterboring

UF’ " — S

@»Dc
%
\

\
o0y

Lc L ‘
O E B TEEsE
Tool Material Micro Grainfarbide ) Type 2 8[@ — — ) 8[
O=EMNIE FX3—71>% s =
Surface Treatment FX Coating k# L ‘
[ Zebgh:: #120°
Helix Angle About 20°
QN EHFRE  0~—0.02mm o
Tolerance for Outer Diameter Type 3 ém 7# — H é‘[
Lc ‘
L
B4 mm_ Unit : mm B4 D mm Unit : mm
BIE| 28 [VrorB[Wie (7] R e BIE| 28 [VrorR[Wie(7] R e
EDP No. Dc Lc L Ds Type Stock (Yen) EDP No. Dc Lc L Ds Type Stock (Yen)
3 11 55 6 3 [ 56 | 19 65 6 3 [
3.1 13 55 6 3 L] 57 | 19 65 6 3 []
32| 13 55 6 3 L] 58 | 19 | 65 6 3 [
33| 13 55 6 3 L] 59| 19 | 65 6 3 []
34| 13 55 6 3 L] 6 19 | 65 6 1 [
35| 13 55 6 3 L] 6.1 | 22 70 6 2 []
36| 13 55 6 3 [ 6.2 | 22 70 6 2 ]
3.7 | 13 55 6 3 [ 6.3 | 22 70 6 2 []
38| 16 60 6 3 [ 6.4 | 22 70 6 2 [
39| 16 60 6 3 [ 6.5 | 22 70 6 2 [
4 16 60 6 3 [ 6.6 | 22 70 6 2 [
4.1 16 60 6 3 [ 6.7 | 22 70 6 2 [
42 | 16 60 6 3 ] 6.8 | 22 70 6 2 ]
43 | 16 60 6 3 ] 69 | 22 70 6 2 []
44 | 16 60 6 3 [ 7 22 70 6 2 [
45 | 16 60 6 3 [ 71 | 22 70 6 2 []
46 | 16 60 6 3 L] 72| 22 70 6 2 [
47 | 16 60 6 3 L] 73 | 22 70 6 2 [
48 | 19 65 6 3 L] 74| 22 70 6 2 (]
49 | 19 65 6 3 L] 75| 22 70 6 2 [
5 19 65 6 3 L] 76 | 26 70 6 2 [
51| 19 65 6 3 L] 77 | 26 70 6 2 []
52| 19 65 6 3 L] 78 | 26 70 6 2 [
53| 19 65 6 3 L] 79 | 26 70 6 2 []
54| 19 65 6 3 [ 8 26 70 8 1 ]
55| 19 65 6 3 [ 81| 26 | 80 8 2 []

O=HERBEEER

[[J= Stocked by specific distributors. Contact us for price & availability.



B mm Unit : mm B4 mm Unit @ mm

E ﬁs*d];‘ﬁﬁ e [vooaimsr] w® [mems] PO anss] 28 [vrorE[h (7] €8 [mEfis

EDP No. Dc Lc L Ds Type Stock (Yen) EDP No. Dc Lc L Ds Type Stock (Yen)
- 82| 26 | 80 | 8| 2 | [ 11 [ 38 | 90| 10| 2 | [
83| 26 |80 | 8| 2 | O 1113 | 90| 10| 2 | O
84/ 26 | 80 | 8| 2 | [ 112[ 3 | 90| 10| 2 | [J
85| 26 | 80 8 2 0 11.3| 32 90 | 10 2 0
86| 26 | 80 8 2 0 114 32 90 | 10 2 U
87| 26 | 80 8 2 0 11.5| 32 90 | 10 2 0J
88| 26 | 80 8 2 0 11.6| 32 90 | 10 2 0J
89| 26 |80 | 8| 2 | O 1173 | 90| 10| 2 | O
9 |26 8 | 8| 2 | O 11832 | 90| 10 | 2 | [
91/ 26 |80 | 8| 2 | O 119/ 3 | 90| 10| 2 | O
92/ 26 | 80 | 8| 2 | O 12 [ 38 | 90| 12| 1 | [
93/ 26 | 80 | 8| 2 | O 125/ 38 [100| 12 | 2 | O
94/ 26 | 80 | 8| 2 | O 13 | 38 | 100 | 12 | 2 | [J
95/ 26 | 80 | 8| 2 | O 135/ 38 [100| 12 | 2 | O
96/ 32 | 80 | 8| 2 | O 14 | 38 100 | 12 | 2 | [
97| 32 | 80 8 2 [ 145 38 | 105 | 12 2 0
98/ 32 | 80 | 8| 2 | [ 15 | 388 | 105 | 12 | 2 | [
99/ 32 | 80 | 8| 2 | [ 155] 45 [115] 12 | 2 | O
10 32 | 80 10 1 U 16 45 | 115 | 16 1 U
10.1| 32 | 90 10 2 [ 165 45 | 115 | 16 2 0
102/ 382 | 90 | 10| 2 | 17 | 45 (115 ] 16 | 2 | [
10.3| 32 | 90 10 2 0 175 45 | 115 | 16 2 0
104| 32 | 90 10 2 0 18 45 | 115 | 16 2 U
10.5| 32 | 90 10 2 0 185 45 | 115 | 16 2 U
106| 32 | 90 10 2 0 19 45 | 115 | 16 2 0J
107] 32 |9 | 10| 2 | O 195|563 [125| 16 | 2 | O
108/ 32 | 90 | 10| 2 | [J 20 | 53 [125 20 | 1 | OJ

109/ 382 | 90 | 10| 2 | [

O=4EREEEESR [J= Stocked by specific distributors. Contact us for price & availability.



@E @(“ b %}Eﬁly =4 = Z’ CARBIDE END MILLS FOR COUNTERBORING

FX-HO-ZDN
FXJ—-bM E<SDIIIE 2Fdd#IF 47 L FX Coated 2Flutes Medium for Counterboring with Internal Coolant Supply g

-_ﬁ.‘ e

-4“h - 8 SN 8
" qm?' s T s
O E BHNFBESE |
Tool Material Micro Grain Carbide ‘
@ REUE FXa—71>9
Surface Treatment FX Coating L
@ lhA #920°~ 30"
Helix Angle About 20° ~ 30°

i Type 2 5%
ONEFRE  0~—0.02mm

Tolerance for Outer Diameter

B4 D mm Unit : mm B4 mm Unit : mm
BIRE 28 [VroRWhe(7] EE [ BORE| &R [VrooR W1 7] EE R
EDP No. Dc Lc L Ds Type Stock (Yen) EDP No. Dc Lc L Ds Type Stock (Yen)
3 11 60 6 2 L] 56 | 19 70 6 2 L]
3.1 13 60 6 2 ] 57 | 19 70 6 2 L]
32| 13 60 6 2 ] 58 | 19 70 6 2 U]
33| 13 60 6 2 ] 59| 19 70 6 2 [l
34| 13 60 6 2 | 6 19 70 6 1 L]
35| 13 60 6 2 Ul 6.1 22 75 8 2 [l
36| 13 60 6 2 U 6.2 | 22 75 8 2 O]
37 | 13 60 6 2 | 6.3 | 22 75 8 2 [l
38| 16 65 6 2 ] 6.4 | 22 75 8 2 U]
39| 16 65 6 2 | 6.5 | 22 75 8 2 O]
4 16 65 6 2 | 6.6 | 22 75 8 2 ]
4.1 16 65 6 2 | 6.7 | 22 75 8 2 Ol
42 | 16 65 6 2 O 6.8 | 22 75 8 2 O
43 | 16 65 6 2 I 69 | 22 75 8 2 [
44 | 16 65 6 2 ] 7 22 75 8 2 ]
45 | 16 65 6 2 O 71 22 75 8 2 ]
46 | 16 65 6 2 L] 72| 22 75 8 2 L]
47 | 16 65 6 2 L] 73 | 22 75 8 2 L]
48 | 19 70 6 2 L] 74 | 22 75 8 2 L]
49 | 19 70 6 2 ] 75| 22 75 8 2 L]
5 19 70 6 2 Ul 76 | 26 80 8 2 U]
5.1 19 70 6 2 ] 7.7 | 26 80 8 2 [l
52| 19 70 6 2 | 78 | 26 80 8 2 ]
53| 19 70 6 2 Ul 79 | 26 80 8 2 [l
54| 19 70 6 2 U 8 26 80 8 1 O]
55| 19 70 6 2 | 8.1 26 85 10 2 [l

N
O=4%TREEEESR [1= Stocked by specific distributors. Contact us for price & availability. )E(
T



B mm Unit : mm B mm Unit : mm
E T O s 8 [veoaukso| wE [meme] DL s0ER| 28 [V B[] R [
EDP No. Dc Lc L Ds Type Stock (Yen) EDP No. Dc Lc L Ds Type Stock (Yen)

LM 82| 26 | 85 | 10| 2 | O 102 32 | 95|12 | 2 | O
83| 26 85 10 2 ] 10.3| 32 95 | 12 2 ]

84| 26 85 10 2 (| 104 | 32 95 | 12 2 ]

85| 26 85 10 2 ] 10.5| 32 95 | 12 2 [

86| 26 85 10 2 O 10.6| 32 95 | 12 2 ]

87| 26 85 10 2 ] 10.7| 32 95 | 12 2 (]

88| 26 85 10 2 I 10.8| 32 95 | 12 2 ]

89| 26 85 10 2 ] 10.9| 32 95 | 12 2 [

9 26 85 10 2 L] 11 32 95 | 12 2 [

91| 26 85 10 2 O 111 32 | 100 | 12 2 ]

92| 26 85 10 2 L] 112 32 | 100 | 12 2 L]

93| 26 85 10 2 | 11.3| 32 | 100 | 12 2 L]

94| 26 85 10 2 | 114 32 | 100 | 12 2 L]

95| 26 85 10 2 | 115 32 | 100 | 12 2 L]

96| 32 90 10 2 O 11.6| 32 | 100 | 12 2 L]

9.7| 32 90 10 2 | 11.7| 32 | 100 | 12 2 [

98| 32 90 10 2 O 11.8| 32 | 100 | 12 2 [

99| 32 90 10 2 Ol 119 38 | 105 | 12 2 [

10 32 90 10 1 O 12 38 | 105 | 12 1 [

10.1 | 32 95 12 2 ]

O=4wRIEE7EER = Stocked by specific distributors. Contact us for price & availability.
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@E @(“ b %}Eﬁly =4 = Z’ CARBIDE END MILLS FOR COUNTERBORING

CA-ZDS
E<DIIIH 27 Ya—bEd s ZIWS=9L8SH) 2Flutes Short for Counterboring (for Capper + Aluminum Alloy) \»..._,./_

. ﬁ Type 1 g = _ _ g

o<

O+ = B rBEsE
Tool Material Micro Grain Carbide Type 2 o H -
®ning 20 g1 - 1
Helix Angle About 20° Lc
ONEHFRZE 0~—0.02mm ) L ‘
Tolerance for Outer Diameter
Type 3 ’{5‘
8= - - g
Lc J
L
B4 mm_ Unit : mm B4 D mm Unit : mm
SO snmR| 28 [vooomHhs( 7] € [BEMHE ﬁ&biﬁﬁ &R [Vroof{Hs( 7| EE | BEMmE
EDP No. Dc Lc L Ds Type Stock (Yen) EDP No. Dc Lc L Ds Type Stock (Yen)
0.5 1 40 4 3 [ 3.1 10 | 50 6 3 [
0.6 1.2 | 40 4 3 L] 32| 10 | 50 6 3 []
0.7 1.4 | 40 4 3 L] 33| 10 | 50 6 3 (]
0.8 1.6 | 40 4 3 L] 34 | 10 | 50 6 3 []
09| 2 40 4 3 L] 35| 10 | 50 6 3 (]
1 25| 45 4 3 L] 36 | 10 | 50 6 3 (]
1.1 25| 45 4 3 [ 3.7 | 10 50 6 3 ]
12| 4 45 4 3 [ 38 | 11 50 6 3 [
1.3 | 4 45 4 3 [ 39 | 11 50 6 3 [
14| 4 45 4 3 ] 4 11 50 6 3 [
1.5 4 45 4 3 ] 4.1 11 50 6 3 [
1.6 5 45 4 3 ] 42 | 11 50 6 3 O]
1.7 5 45 4 3 ] 43 | 11 50 6 3 O]
1.8 5 45 4 3 ] 44 | 11 50 6 3 []
1.9 5 45 4 3 ] 45| 11 50 6 3 [
2 6 45 4 3 ] 46 | 11 50 6 3 (]
21 6 45 4 3 L] 47 | 11 50 6 3 [
22 | 6 45 4 3 L] 48 | 13 60 6 3 L]
23| 6 45 4 3 L] 49 | 13 | 60 6 3 (]
24 | 8 45 4 3 L] 5 13 60 6 3 (]
25| 8 45 4 3 L] 5.1 13 | 60 6 3 (]
26 | 8 45 4 3 L] 52| 13 | 60 6 3 []
27 | 8 45 4 3 L] 53] 13 | 60 6 3 (]
28 | 8 45 4 3 L] 54 | 13 60 6 3 (]
29 | 8 45 4 3 [ 55| 13 60 6 3 ]
3 8 50 6 3 [ 56 | 13 | 60 6 3 [

N
O=4%TEREEEESR [1= Stocked by specific distributors. Contact us for price & availability. )E(
T



B o mm Unit : mm Bf7 :mm Unit : mm
E USANGIU aER | ©R |Vr R k(T TEEE | ﬁi‘/ﬁiﬁﬁ SF [Vl 7] wE [Rems
EDP No. Dc Lc L Ds Type Stock (Yen) EDP No. Dc Lc L Ds Type Stock (Yen)
AT S7 | 13 | 60 3 89| 19 | 80 8 | 2
58 | 13 | 60 9 |19 |8 | 8
59 | 13 | 60 91| 19 | 80 | 8
6 13 60 92| 19 80 8
6.1 16 70 93| 19 80 8
6.2 | 16 70 94| 19 80 8
6.3 | 16 70 95| 19 80 8
6.4 | 16 | 70 96| 22 | 80 | 8
65| 16 | 70 97| 22 | 80 | 8
66 | 16 | 70 98| 22 | 80 | 8
67 | 16 | 70 99| 22 | 80 | 8
68 | 16 | 70 10 | 22 | 80 | 10
69 | 16 70 10.1| 22 90 10

7 16 70
71 16 70
72| 16 70
73| 16 70
74 | 16 70
75| 16 70

10.2| 22 90 10
10.3| 22 90 10
104 | 22 90 10
10.5| 22 90 10
106| 22 90 10
10.7| 22 90 10

NINDINDINDINININDINDINDINDINDININDINDINDINDINDININI=INDNDINDNDNDNINDINDININ

0|00 |00 0 (O O OO DO DD DD X[ O OO
NINDINDINDININDININD[=INDINDNDINDINDINDINDINDINDINDINDINDINDINDINDNDNINDND = W W

76| 19 | 70 10.8| 22 90 10
7.7 | 19 70 109 22 90 10
78 | 19 | 70 11 22 90 10
79| 19 70 111 22 90 10
8 19 | 70 11.2| 22 90 10
81| 19 | 80 11.3| 22 90 10
82| 19 | 80 11.4| 22 90 10
83| 19 | 80 11.5| 22 90 10
84 | 19 | 80 11.6| 22 90 10
85| 19 | 80 11.7| 22 90 10
86 | 19 | 80 11.8| 22 90 10
87| 19 | 80 11.9| 26 90 10
88| 19 | 80 12 26 90 12 1

Ooooooooooooo oD oo oOgoooo oo o oo o ooo o
OoOoooooOooooo oo o oOooooo oo oo oo oo o m

O=#TEREEHEER [= Stocked by specific distributors. Contact us for price & availability.
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@(“ b %ml YREILbU — 2 CARBIDE END MILLS FOR COUNTERBORING

DIA-ZDS
DIAd—bk EKDIIIA 23<3—b DIA Coated 2Flutes Short for Counterboring g
S S
—, O I3 %)
R
! Lc . J
OE Bt FiBEEE
Tool Material Micro Grain Carbide
@RENIE DIAd—F+1>7
Surface Treatment DIA Coating
@hLlhA 20"
Helix Angle About 20°

ONEFFEE  0~—0.02mm

Tolerance for Outer Diameter

B D mm Unit : mm B4 D mm Unit @ mm
E’M%E 2F [l fE [ E?ﬂ%ﬁ 2E Vo] fE |Eems
EDP No. Dc Lc L Ds Stock (Yen) EDP No. Dc Lc L Ds Stock (Yen)
0.5 1 40 4 L] 1.8 5 45 4 L]
0.6 1.2 40 4 ] 1.9 5 45 4 L]
0.7 1.4 40 4 U 2 6 45 4 L]
0.8 1.6 40 4 | 2.1 6 45 4 L]
0.9 2 40 4 U 2.2 6 45 4 L]
1 25 45 4 | 2.3 6 45 4 L]
1.1 25 45 4 O 2.4 8 45 4 L]
1.2 4 45 4 | 25 8 45 4 ]
1.3 4 45 4 O 2.6 8 45 4 L]
1.4 4 45 4 | 2.7 8 45 4 ]
1.5 4 45 4 O 2.8 8 45 4 ]
1.6 5 45 4 ] 29 8 45 4 Il
1.7 5 45 4 O 3 8 50 6 Il

O=8EREEEES (= Stocked by specific distributors. Contact us for price & availability.



m‘*{'}‘irqu EESHERTI /RS )Y/ =X cPuenp MiLLs FOR COUNTERBORNG
RUILVTRIITED—RREE<S D I TISX I

VP-ZDS

Supports general counterboring work after drilling a pilot hole.

Vd—PFCPM EE<DOIITH 2F3—B V Coated CPM 2Flutes Short for Counterboring

s b\ °
|~ F3BEO0.05mmELT = L
Flatness = 0.05mm
Oi1H BWHR/ 1 Z (CPM) Type 2 3%) - - g
Tool Material Powder Metallurgy HSS (CPM) A4 U ©
O=EME  VI-7Y — 1
Surface Treatment V Coating
[ Falbeh: #925° ”o\
Helix Angle About 25° Type 3 o »
@4 EHEE 0~ 0.03mm A S s
Tolerance for Outer Diameter k—“ L J
B4 D mm Unit @ mm B i mm Unit : mm
BWER &R |V 0BT 2R | REME BHER| @R |VroBMRka(T) 1EE REME
Lc L Ds Type | Stock (Yen) Lc L Ds Type | Stock (Yen)
8463030 | 3 8 50 6 3 D 5,990 8463052 | 5.2 | 13 60 6 3 D 6,360
8463031 | 3.1 10 50 6 3 D 5,990 8463053 | 5.3 | 13 60 6 3 D 6,360
8463032 | 3.2 | 10 50 6 3 D 5,990 8463054 | 54 | 13 60 6 3 D 6,360
8463033 | 3.3 | 10 50 6 3 D 5,990 8463055 | 5.5 | 13 60 6 3 D 6,360
8463034 | 3.4 | 10 50 6 3 D 5,990 8463056 | 56 | 13 60 6 3 D 6,360
8463035 | 3.5 | 10 50 6 3 D 5,990 8463057 | 5.7 | 13 60 6 3 D 6,360
8463036 | 3.6 | 10 50 6 3 D 5,990 8463058 | 58 | 13 60 6 3 D 6,360
8463037 | 3.7 | 10 50 6 3 D 5,990 8463059 | 59 | 13 60 6 3 D 6,360
8463038 | 3.8 | 11 50 6 3 D 5,990 8463060 | 6 13 60 6 1 D 6,360
8463039 | 3.9 | 11 50 6 3 D 5,990 8463061 | 6.1 16 70 6 2 D 6,800
8463040 | 4 11 50 6 3 D 5,990 8463062 | 6.2 | 16 70 6 2 D 6,800
8463041 | 4.1 11 50 6 3 D 5,990 8463063 | 6.3 | 16 70 6 2 D 6,800
8463042 | 4.2 | 11 50 6 3 D 5,990 8463064 | 6.4 | 16 70 6 2 D 6,800
8463043 | 4.3 | 11 50 6 3 D 5,990 8463065 | 6.5 | 16 70 6 2 D 6,800
8463044 | 4.4 | 11 50 6 3 D 5,990 8463066 | 6.6 | 16 70 6 2 D 6,800
8463045 | 4.5 | 11 50 6 3 D 5,990 8463067 | 6.7 | 16 70 6 2 D 6,800
8463046 | 46 | 11 50 6 3 D 5,990 8463068 | 6.8 | 16 70 6 2 D 6,800
8463047 | 4.7 | 11 50 6 3 D 5,990 8463069 | 6.9 | 16 70 6 2 D 6,800
8463048 | 4.8 | 13 60 6 3 D 6,360 8463070 | 7 16 70 6 2 D 6,800
8463049 | 49 | 13 60 6 3 D 6,360 8463071 | 7.1 16 70 6 2 D 6,800
8463050 | 5 13 60 6 3 D 6,360 8463072 | 7.2 | 16 70 6 2 D 6,800
8463051 | 5.1 13 60 6 3 D 6,360 8463073 | 7.3 | 16 70 6 2 D 6,800

D=%#EEt>2—1E%%EEMS D=Inventory center stock item.

MRECHEINDOR YY) > JRIINTICISBEFX-ZDSEHELE T,

3% We recommend the FX-ZDS for pre-drilling on an inclined surface or a curved surface.
RPN TEPMTIVENG HDEZ DT IT v TENERBLTTIL,
% We recommend step feeding when you require better chip breakage.
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mﬁﬂﬁﬁz BEECHERHTI /RS )/ =X cPvEeND MILLS FOR COUNTERBORING

VP-ZDS

Vd—BkCPM EE<DODINITIHE 2F<3—b V Coated CPM 2Flutes Short for Counterboring

— - TS

|l F4EE0.05MMILT e

Flatness = 0.05mm

O R/ N1 Z (CPM) Type 2 3% - - g
Tool Material Powder Metallurgy HSS (CPM) S U s
Lc

)

¢$Ds

O@RMEULE Va-F1J L
Surface Treatment V Coating
®nLhA #25° G
Helix Arigle About 25° Type 3 8[ L B 3
ONEFEE 0~—0.083mm s o ©
Tolerance for Outer Diameter }‘—’J L ‘
B4 mm Unit : mm B4 mm Unit : mm
E BHER| @R |V rRHRAMT) 1EE REME BHEE| 28 (Vo iR\ W7 11 | MR
Lc L Ds Type Stock (Yen) Lc L Ds Type Stock (Yen)
ey, | 8463074 | 7.4 | 16 70 6 2 D 6,800 8463096 | 9.6| 22 80 8 2 D 7,750
8463075 | 7.5 | 16 70 6 2 D 6,800 8463097 | 9.7 | 22 80 8 2 D 7,750
8463076 | 7.6 | 19 70 6 2 D 6,800 8463098 | 9.8 | 22 80 8 2 D 7,750
8463077 | 7.7 | 19 70 6 2 D 6,800 8463099 | 9.9 22 80 8 2 D 7,750
8463078 | 7.8 | 19 70 6 2 D 6,800 8463100 |10 22 80 10 1 D 7,750
8463079 | 7.9 | 19 70 6 2 D 6,800 8463101 |10.1 | 22 90 10 2 D 9,720
8463080 | 8 19 70 8 1 D 6,800 8463102 |10.2| 22 90 10 2 D) 9,720
8463081 | 8.1 19 80 8 2 D 7,750 8463103 |10.3 | 22 90 10 2 D 9,720
8463082 | 8.2 | 19 80 8 2 D 7,750 8463104 |10.4 | 22 90 10 2 D 9,720
8463083 | 8.3 | 19 80 8 2 D 7,750 8463105 |10.5| 22 90 10 2 D 9,720
8463084 | 84 | 19 80 8 2 D 7,750 8463106 (10.6| 22 90 10 2 D 9,720
8463085 | 8.5 | 19 80 8 2 D 7,750 8463107 (10.7 | 22 90 10 2 D 9,720
8463086 | 86 | 19 80 8 2 D 7,750 8463108 ({10.8| 22 90 10 2 D 9,720
8463087 | 8.7 | 19 80 8 2 D 7,750 8463109 |10.9 | 22 90 10 2 D 9,720
8463088 | 8.8 | 19 80 8 2 D 7,750 8463110 | 11 22 90 10 2 D 9,720
8463089 | 8.9 | 19 80 8 2 D 7,750 8463111 |11.1 | 22 90 10 2 D) 9,720
8463090 | 9 19 80 8 2 D 7,750 8463112 |11.2| 22 90 10 2 D 9,720
8463091 | 9.1 19 80 8 2 D 7,750 8463113 |11.3| 22 90 10 2 D 9,720
8463092 | 9.2 | 19 80 8 2 D 7,750 8463114 |11.4| 22 90 10 2 D 9,720
8463093 | 9.3 | 19 80 8 2 D 7,750 8463115 |11.5| 22 90 10 2 D 9,720
8463094 | 9.4 | 19 80 8 2 D 7,750 8463116 |11.6| 22 90 10 2 D 9,720
8463095 | 9.5 | 19 80 8 2 D 7,750 8463117 |11.7 | 22 90 10 2 D 9,720

D=#Et>2—1Z%%EEMS D=Inventory center stock item.

KEEPHEADRYY > JHiil TICIEEBEFX-ZDSEHRELE T,

% We recommend the FX-ZDS for pre-drilling on an inclined surface or a curved surface.
MK TEDMTIDEN HDEEEDT ATy TENERBLT T,
%% We recommend step feeding when you require better chip breakage.

1 5 R—=TN



B4 mm Unit © mm B D mm Unit : mm
E BHER 2R \VvorB|Wha(T) EE | EEMR BHER &R |VrooB|WkaM7| EE |SEMR
Lc L Ds Type | Stock (Yen) Lc L Ds Type | Stock (Yen)

s 8463118 |11.8| 22 90 | 10 2 D 9,720 22 38 | 125 | 20 2 O
8463119 |11.9| 26 90 | 10 2 D 9,720 225| 45 | 135 | 20 2 [l
8463120 |12 26 90 | 12 1 D 9,720 23 45 | 135 | 20 2 |
8463125 |12.5| 26 | 100 | 12 2 D 12,100 235| 45 | 135 | 20 2 O
8463130 |13 26 | 100 | 12 2 D 12,100 24 45 | 135 | 20 2 O
8463135 |13.5| 26 | 100 | 12 2 D 12,100 245| 45 | 135 | 20 2 O
8463140 |14 26 | 100 | 12 2 D 12,100 25 45 | 140 | 25 1 O
8463145 (145 26 | 105 | 12 2 D 13,600 255| 48 | 140 | 25 2 L]
8463150 |15 26 | 105 | 12 2 D 13,600 26 48 | 140 | 25 2 L]
8463155 |155| 32 | 115 | 12 2 D 14,300 26.5| 48 | 140 | 25 2 L]
8463160 | 16 32 | 115 | 16 1 D 15,200 27 50 | 145 | 25 2 L]
8463165 (16.5| 32 | 115 | 16 2 D 18,100 275| 50 | 145 | 25 2 L]
8463170 |17 32 | 115 | 16 2 D 18,100 28 50 | 145 | 25 2 ]
8463175 (17.5| 32 | 115 | 16 2 D 18,100 285| 53 | 145 | 25 2 ]
8463180 |18 32 | 115 | 16 2 D 18,100 29 53 | 145 | 25 2 ]
8463185 (18.5| 32 | 115 | 16 2 D 20,500 295| 53 | 145 | 25 2 [l
8463190 |19 32 | 115 | 16 2 D 20,500 30 53 | 145 | 25 2 O
8463195 (19.5| 38 | 125 | 16 2 D 21,300 305 56 | 150 | 25 2 O
8463200 |20 38 | 125 | 20 1 D 21,300 31 56 | 150 | 25 2 O
20.5| 38 | 125 | 20 2 ] 315 56 | 150 | 25 2 L]

21 38 | 125 | 20 2 O 32 60 | 160 | 32 1 ]

21.5| 38 125 20 2 ] D=7Et2—{Z#EEMS D=Inventory center stock item.

O=%EREEEER

[[]= Stocked by specific distributors. Contact us for price & availability.
XPECHMEADRYY > JRIINTIC G BEFX-ZDSEHE LT 7,

3% We recommend the FX-ZDS for pre-drilling on an inclined surface or a curved surface.
MKW TEPMTIVENG HDEEX DT RT v TENEEBLTTIL,
%% We recommend step feeding when you require better chip breakage.
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mﬁﬂﬁﬁz BEECHERHTI /RS )/ =X cPvEeND MILLS FOR COUNTERBORING

VP-LS-ZDS D

5

V1—hCPM EE<SDOINITA OYIvvro2F3a—b VCoated CPM 2Flutes Shart With Long Shank for Counterboring

P —— R e
) Lc
L
.;'rl'ill%-aterial iﬁv?i'fr/M\egllfgy(IS:SE !:)AP)M) Type = %E% _ _ _ %
O=EME  VI-roy e }
Surface Treatment V Coating
@K Uh7A #9257
Helix Angle About 25°
ONEFEE 0~—0.083mm
Tolerance for Outer Diameter
B4 mm Unit : mm B4 mm Unit : mm
BHER| @R |V rRHRAMT) 1EE REME BHEE| 28 (Vo iR\ W7 11 | MR
Lc L Ds Type Stock (Yen) Lc L Ds Type Stock (Yen)
6 120 | 13 6 1 L] 82130 | 19 8 2 [
6.1 | 120 | 16 6 2 L] 83| 130 | 19 8 2 []
6.2 | 120 | 16 6 2 L] 84| 130 | 19 8 2 [
6.3 | 120 | 16 6 2 L] 85| 130 | 19 8 2 []
6.4 | 120 | 16 6 2 L] 86| 130 | 19 8 2 ]
6.5 | 120 | 16 6 2 L] 87| 130 | 19 8 2 []
6.6 | 120 | 16 6 2 ] 88| 130 | 19 8 2 (]
6.7 | 120 | 16 6 2 [ 89| 130 | 19 8 2 []
6.8 | 120 | 16 6 2 [ 9 130 | 19 8 2 [
69 | 120 | 16 6 2 [ 91,130 | 19 8 2 [
7 120 | 16 6 2 [ 9.2 130 | 19 8 2 (]
71 | 120 | 16 6 2 [ 93| 130 | 19 8 2 []
72 | 120 | 16 6 2 [ 94| 130 | 19 8 2 [
73 | 120 | 16 6 2 ] 95| 130 | 19 8 2 ]
74 | 120 | 16 6 2 L] 96| 130 | 22 8 2 L]
75 | 120 | 16 6 2 L] 9.7 130 | 22 8 2 []
76 | 120 | 19 6 2 [ 98| 130 | 22 8 2 [
7.7 | 120 | 19 6 2 L] 99| 130 | 22 8 2 [
78 | 120 | 19 6 2 L] 10 150 | 22 10 1 [
79 | 120 | 19 6 2 L] 10.1 | 160 | 22 10 2 [
8 130 | 19 8 1 L] 10.2| 160 | 22 10 2 [
81 | 130 | 19 8 2 L] 10.3| 160 | 22 10 2 []

O=%#EXEEEER

[[J= Stocked by specific distributors. Contact us for price & availability.
XEEPHEADR YUY S JHIIITICIEBEFX-ZDSEHRE LE T,

»*We recommend the FX-ZDS for pre-drilling on an inclined surface or a curved surface.
MY EPWTIVENG HDE BT AT v T ENEEBLTTIL,
¥ 3% We recommend step feeding when you require better chip breakage.



B4 D mm Unit : mm B4 mm Unit : mm
E BHER 2R \VvorB|Wha(T) EE | EEMR BWER &R Vo oB ka7 1EE  REME
Lc L Ds Type Stock (Yen) Lc L Ds Type Stock (Yen)

LM 104150 | 22 [ 10 | 2 | O 125180 | 26 | 12 | 2 | O

10.5| 150 | 22 10 2 [l 13 180 | 26 12 2 [

10.6| 150 | 22 10 2 ] 13.5| 180 | 26 12 2 ]

10.7 | 150 | 22 10 2 ] 14 180 | 26 12 2 ]

10.8| 150 | 22 10 2 O 145|180 | 26 12 2 ]

10.9| 150 | 22 10 2 O] 15 180 | 26 12 2 ]

11 150 | 22 10 2 O 165|180 | 32 12 2 ]

11.1] 150 | 22 10 2 ] 16 200 | 32 16 1 L]

11.2] 150 | 22 10 2 ] 16.5| 200 | 32 16 2 ]

11.3]| 150 | 22 10 2 ] 17 200 | 32 16 2 L]

11.4] 150 | 22 10 2 ] 17.5]| 200 | 32 16 2 L]

11.5| 150 | 22 10 2 L] 18 | 200 | 32 16 2 L]

11.6| 150 | 22 10 2 U] 18.5| 200 | 32 16 2 L]

11.7] 150 | 22 10 2 L] 19 | 200 | 32 16 2 L]

11.8] 150 | 22 10 2 L] 19.5| 200 | 38 16 2 L]

11.9| 150 | 26 10 2 L] 20 | 220 | 38 20 1 L]

12 180 | 26 12 1 ] =%EREEEER

[[]= Stocked by specific distributors. Contact us for price & availability.
XREPHEADORYY) TR TICIEBBEFX-ZDSEHELE T,

$¢We recommend the FX-ZDS for pre-drilling on an inclined surface or a curved surface.
KEPINKTEDWTIVENG HBEXIDTRT v TENEEBLTTIL,
¥ 3% We recommend step feeding when you require better chip breakage.
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FX-ZDS/FX-LS-ZDS/FX-ZDN/FX-HO-ZDN

— SIS - 3R - #5k aam TENR SAEH- )\ — R/ (EREIE) SHEH- 5> LA
mapm | WOTSOEOSTES | uodiEmilesms | e RERRTEL, | WGUROES
WORK MATERIAL SS400:S55C-FG250 RN S SKT-SKD-NAK55- HPM1 SKD-SUS304
(~750N/mm?) (~30HRC) (30~40HRC) (40~45HRC)
YHIRE - . - : N : . ;
ML S;ED 60~80m/min 40~63m/min 30~50m/min 20~40m/min
PANES OERRE | XDRE | XDE | OEmRE | XDRE | EDE |OHRE | XDORE | XDE | OEmRE | XDRE | XEDE
MILL DIA. SPEED FEED FEED RATE | SPEED FEED FEED RATE | SPEED FEED FEED RATE | SPEED FEED FEED RATE
(mm) (min™) | (mm/min) | (mm/rev) (min™) | (mm/min) | (mm/rev) (min™) | (mm/min) | (mm/rev) (min™) | (mm/min) | (mm/rev)
0.5 20,000 150 0.004 ~0.01 20,000 150 0.004 ~0.01 — — — — — —
1 19,000 290 0.012~0.018| 19,000 285 0.012~0018| 15,600 230 0.012~0.018 — — =
2 11,000 330 0.024 ~0.036 9,500 285 0.024 ~0.036 7,900 235 0.024 ~0.036 — — —
3 7,950 360 0.035~0.055 6,550 295 0.035~0.055 5,300 240 0.035~0.055 4,250 155 0.028 ~0.044
4 5,950 360 0.045~0.075 4,900 295 0.045~0.075 4,000 240 0.045~0.075 3,200 155 0.036 ~0.06
5 4,800 360 0.055 ~0.095 3,900 295 0.055 ~0.095 3,200 240 0.055 ~0.095 2,550 155 0.044 ~0.076
6 3,950 360 007 ~0.11 3,250 295 0.07 ~0.11 2,600 240 007 ~0.11 2,100 155 0.055 ~0.09
8 3,000 360 009 ~0.14 2,450 295 009 ~0.14 2,000 240 009 ~0.14 1,600 155 007 ~0.11
10 2,350 360 012 ~0.18 1,950 295 012 ~0.18 1,600 240 012 ~0.18 1,250 155 009 ~0.15
12 1,950 360 0.15 ~0.21 1,600 295 015 ~021 1,300 240 015 ~021 1,050 155 012 ~0.18
14 1,700 360 017 ~024 1,400 295 017 ~024 1,150 240 017 ~024 910 155 013 ~0.2
16 1,500 360 02 ~027 1,200 295 02 ~027 990 240 02 ~027 795 155 015 ~0.23
18 1,300 360 021 ~03 1,100 295 021 ~03 880 240 021 ~03 700 155 016 ~0.25
20 1,200 360 024 ~034 985 295 024 ~034 795 240 024 ~034 635 155 019 ~0.28
1 H=1DLIF
BARS H HE1D B
DEPTH OF CUT B UL
Without pilot hole

i) FX-LS-ZDS. FX-ZDN% Z{EHNZA L. EROBEEERE., EWEEE70%~90% & LTTFE L,
When using FX-LS-ZDS or FX-ZDN, please decrease the RPM and feed rate to 70 - 90% of the figures in the above table.

1. ERIE 7V LA/ FETISAIFMINALTHZ I EERHIRELEDBDTT,

2. kRIE, RELH1DUTOBENDHDTT,

3.2DEBIMTRIDIBAE. X7y TIITE#HELET,

4 . RIVAERIEOH ZRBENEVHDE ZEATE L,

5. NIHMORRPREFREDIRRIC & > THHIEEERELTT IV,

6.I> FINVEWFFIEEDIEDIRNIE, 10umUTICHZ TTF AL,

7 EHEGHEIACEL 2D DT, RIEEDDEVHDE ZFERTE L,

8. IE® ¢ 3Kk eyt (&4 - TEM]. [AEE- 7V /N— K@ (tREIM)]
TZERADZE . KEETHAEIOERRIREHEL 7,
ACGEMBRIBETO ZEADERIE, EROBERE, E ) EE£60%~80% & LTTFEL,

I EKDBAIIE., PINKFTRETWIEVEI, I770-ICTHULKTERBRELTT
T,

10.TER ¢ 1 Kimld. RANOZERIIHRELEE A,

NAEBANONINHEE. MIEERAE(R)ICLY. BERE. * V) RE ZHAE
Tau,
MIEERARE(B) P30 UTOREADIMITIE, EROZ%YEE 40~ 60%% BR
ICZERTEOL
MIEERAE(B) 30 2BA3MITIE. EROEEEE 60~ 80%.
20~ 40% & BRICZERTE W

12. TR B BHBE. PN THOMEhEBADTIT Yy TIIT AT TFEL,

1B MIRDUBROEEEVELTZHEE. MIEECEHY LROEERE. &H)
REERET SV,

14. % 7227 LEEYTHEIC SV T, YEERRIZERT 25615, YIEIHE X — H DHfET
2bDELTHERATEN, £/ 1N TOMBISEET IV, BROBISFHY)ET,

* ) RE

1 .This machining condition table applies to milling workpieces that have been flattened at
the top through the removal of the forged surface (on a milling machine).

2 .These machining conditions apply to hole depths of 1D or less. (D=outer diameter)

3.For hole depth of 2D or more, step milling is recommended.

4 .Use a rigid and precise machine and holder.

5 .Adjust the rotational speed and the feed rate in accordance with conditions such as
the machining shape, machine rigidity, or work holding.

6 .When chucking an end mill, keep the runout at the cutting edge below 10 um.

7 .Please use a suitable fluid with high smoke retardant properties.

8 .Water-soluble coolant is recommended when milling alloy steels, tool steels and
hardened steels (free cutting steels) if the tool diameter is less than 3mm.

9 .During Dry (no fluid) milling, please use air blow to remove cutting chips from the
milling area and to eliminate chip packing.

10.Incline milling is not recommended if the tool diameter is less than 1 mm.

11.When machining an inclined plane, adjust the rotational speed and the feed rate in
accordance with the angle of the incline (B).
When the machining incline angle(B) is less than 30°, please reduce the feed to
40~60%.
When the machining incline angle (B) is over 30°, please reduce the speed to 60
~80% , the feed to 20~40%.

12.To avoid chip packing, step milling is recommended with pilot holes.

13.If it is necessary to ensure the locating precision of the hole to be machined, adjust
the rotational speed and the feed rate as indicated above (in accordance with the
machining precision requirement).

14.When machining magnesium alloy materials, please use the coolant oil recommended
by the coolant oil manufacturer. Please also properly dispose the cutting chips to
prevent fire hazards.



CA-ZDS

S ES FIL==ZOLES TPIL=ZO LAEEHEY S&E SN
WORK MATERIAL ALUMINUM ALLOY ALUMINUM ALLOY CASTING MAGNESIUM ALLOY
A7075 <8Si 13% AZ91 - AZ80A
YIEIRE » . . ) N )
IS SPEED 80~200m/min 50~150m/min 50~100m/min
PANES CEnRE EDIRE EDE CELRE EDIRE EDE ClELRE EDIRE EDE
MILL DIA. SPEED FEED FEED RATE SPEED FEED FEED RATE SPEED FEED FEED RATE
(mm) (min™) (mm/min) (mm/rev) (min™) (mm/min) (mm/rev) (min™) (mm/min) (mm/rev)
0.5 20,000 150 0.004 ~0.011 20,000 140 0.004 ~0.01 20,000 140 0.004 ~ 0.01
1 20,000 350 0.014 ~0.021 20,000 300 0012 ~0.018 20,000 300 0.012 ~0.018
2 20,000 710 0.028 ~ 0.043 19,000 530 0.022 ~ 0.034 15,400 430 0.022 ~ 0.034
3 17,000 915 0.042 ~ 0.066 12,500 575 0.035 ~ 0.055 10,000 450 0.035 ~ 0.055
4 12,500 915 0.054 ~0.09 9,550 575 0.045 ~0.075 7,500 450 0.045 ~ 0.075
5 10,000 915 0.066 ~ 0.114 7,650 575 0.055 ~ 0.095 6,000 450 0.055 ~ 0.095
6 8,500 915 008 ~0.13 6,350 575 007 ~0.11 5,000 450 0.07 ~0.11
8 6,350 915 01 ~017 4,750 575 009 ~0.14 3,750 450 009 ~0.14
10 5,100 915 014 ~022 3,800 575 012 ~0.18 3,000 450 012 ~0.18
12 4,250 915 018 ~ 026 3,200 575 015 ~021 2,500 450 015 ~0.21
14 3,650 915 02 ~029 2,750 575 017 ~024 2,150 450 017 ~024
16 3,200 915 024 ~033 2,400 575 02 ~027 1,850 450 02 ~027
18 2,850 915 025 ~0.36 2,100 575 021 ~03 1,650 450 021 ~03
20 2,550 915 027 ~039 1,900 575 024 ~034 1,450 450 024 ~034
i H=1DLIF
PHATRE H H=1D 8
DEPTH OF CUT = TR
Without pilot hole

1.LRIE. 7— V7 LEFPFHETTIZAIFMIFLTHZ I EEFIRELAEHDTT,

2. ERIE, RFEINM1DUTOBEDHDTT,

M. RILAFRIEDOHZBENT VD E ZEATE L,

4 INIHOFRPRIFAEDIRRIC & - THIHIZRE E2HBL TTE L,

5.2 RINVEWFFIFREEDTIEDIRNIE, 10umETICHIZ TTF &L,

6 FIEIBEISHEMICE L -5 DT, BIEMODLEVWHDE ZFEATE L,

7 ERXDBEICIE, PULKTRZUIEVES, T770-CTHIULKTERELTT
T,

8 AEBADMINHE X, MIEEMARZ(B)ICLY. MERE. XV RELRAET
T,
MIEERAE(R) P30 UTOHREADIMI TlE, EROHEEKE 40~ 60%% BR
ICZERAT L,
MIEERAE(B) N30 #8BZ 3MI Tk, EROEEEE 60~ 80%. % V) EE
20~ 40% E BRICZERAT SV,

I MIRDUBADEEZVELT3HE1E. MIBECELE LREOERE, XV
REERET IV,

10. ¥ 72 ) LESTEICHW T, YELEEI2ERT 255 1. YIRERS X —H OHERT
B3HNEVTIEATEV. £, IV TOMBISEFET IV, BAODBAPHY ET,

1 .This machining condition table applies to milling workpieces that have been flattened at
the top through the removal of the forged surface (on a milling machine).

2 .These machining conditions apply to hole depths of 1D or less. (D=outer diameter)

3.Use a rigid and precise machine and holder.

4 .Adjust the rotational speed and the feed rate in accordance with conditions such as
the machining shape, machine rigidity, or work holding.

5.When chucking an end mill, keep the runout at the cutting edge below 10 um.

6 .Please use a suitable fluid with high smoke retardant properties.

7 .During Dry (no fluid) milling, please use air blow to remove cutting chips from the
milling area and to eliminate chip packing.

8.When machining an inclined plane, adjust the rotational speed and the feed rate in
accordance with the angle of the incline (B8).

When the machining incline angle (B) is less than 30°, please reduce the feed to
40~60%.

When the machining incline angle (B) is over 30°, please reduce the speed to 60
~80% , the feed to 20~40%.

9 .If it is necessary to ensure the locating precision of the hole to be machined, adjust
the rotational speed and the feed rate as indicated above (in accordance with the
machining precision requirement).

10.When machining magnesium alloy materials, please use the coolant oil recommended
by the coolant oil manufacturer. Please also properly dispose the cutting chips to
prevent fire hazards.
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DIA-ZDS

AT PILEZO LGSR PIVE = LAEEEY PIVE = LEEEY REESISINC: ’EA*i<gFHP> Tetert (v J
WORK ALUMINUM ALLOY ALUMINUM ALLOY CASTING ALUMINUM ALLOY CASTING MAGNESIUM ALLOY COMPO;TE\M; E%Iis %FET?E;A A/TrEFt\\A)LS
MATERIAL A7075 <Si 13% =Si 13% AZ91 - AZ8OA (MACHINABLE CERAMICS-GRAPHITE)
MILLING 80~200mM/min 50~150mM/min 30~130mM/min 50~100mM/min 30~120mM/min
SPEED
HR | CERRE ([ EDRE| EDE |DIRE | EDRE| XDhE |OEERE | EDRE| XDE |[EmRE | EDRE| XDE (MEmRE |EDRE| EDE
MILL DIA. | SPEED FEED |FEED RATE| SPEED | FEED |FEED RATE| SPEED FEED |FEED RATE| SPEED FEED |FEED RATE| SPEED FEED |FEED RATE
(mm) (min™) | (mm/min) | (mm/rev)| (min™) |(mm/min)|(mm/rev)| (min') |(mm/min)|(mm/rev)| (min™) |(mm/min)|(mm/rev)| (min™) |(mm/min)|(mm/rev)
0.5 20,000 180 |0004~0011| 20,000 150 |0004~001 | 20,000 140 |0.004~0.01 | 20,000 150 |0004~001 | 20,000 100 |0.002~0.01
1 20,000 360 |0014~0021| 20,000 300 |0012~0018 20,000 300 |0.012~0.018] 20,000 300 |0.012~0018] 20,000 200 |0.005~0.02
20,000 720 10.0286~0.043| 19,000 570 ]0.024~0036| 15,000 450 10.022~0.034| 15,400 450 10.024~0036| 13,000 250 001 ~0.04
3 17,000 915 |0.042~0066( 12,500 575 ]0.035~-0.055| 10,000 450 10.035~0.055| 10,000 450 10.035~0055| 8,500 250 001 ~0.06
- ] H=1DL
ThARE H H=1 D[F B
DEPTH OF B ool
Without pilot hole

1. EREE V-V LEANFPFETTI IS XFMINF L THBZEERIRELAEDDTT,
2. ERIE. RESH1DUTDHBEDHDTT,

B, RIS ERIEDHZBEENEVLDE ZERT S,

4 INITHORKPREIFHEDIRRIC & - THIHIEEEREL TTF S,

5.2 FINVERNFIFEOAEZDT RN, 10umTICHA TT S0,

6 LIHDAR ZHHIFISE L 2D DT, RIEEDDLEVWHDE ZFERAT SV,
7EZXOBECER. PULLTEEIIBNELS, I77A-CTHILSFTERELTT

T,

8 FEBADMINHE IR, MIEEMARZ(B)ICLY. MEERE. X RELAET
T,
MIEERAEE(R)»30° LU TOREANDIMITIE, EROZE)RE 40~ 60%%EHE
ICTERAT AL,
ﬁﬂlﬁ ERAE(B) 130" £ BABMIL TIE., EROEERE 60~ 80%. % V) KE
20~ 40% % BRICZERT SV,

9. MIRDUNBRDBEEEVEL TG, MIBEECEHLE LEEERE, %)
REERET SV,

10. ¥ T2 VI LESTHICE VT, YIHIARIEER T 35518, YRR X — H DR T
3HDEDTIERT IV, o, YUK TORBISEET SV BADBIFHYET,

1. BMEMOMINBER. MERRELTT>TT IV, BUEN > HER. 5l
BEODBIANHET, W52 T2 EAKIRBERETBRY S ET,

12.CFRP EN#HAEIEIR. LI DMEERZNERRICL > TREHEERTET. 1]
HIKS & R 5 BEERE, ) REERET S,

. *&ﬁu*z *ql;f\ﬁ Applicable Work Material

1 .This machining condition table applies to milling workpieces that have been flattened at
the top through the removal of the forged surface (on a milling machine).

2 .These machining conditions apply to hole depths of 1D or less. (D=outer diameter)

3.Use a rigid and precise machine and holder.

4 Adjust the rotational speed and the feed rate in accordance with conditions such as
the machining shape, machine rigidity, or work holding.

5 .When chucking an end mill, keep the runout at the cutting edge below 10 um.

6 .Please use a suitable fluid with high smoke retardant properties.

7 .During Dry (no fluid) milling, please use air blow to remove cutting chips from the
milling area and to eliminate chip packing.

8.When machining an inclined plane, adjust the rotational speed and the feed rate in
accordance with the angle of the incline (B).

When the machining incline angle (8) is less than 30°, please reduce the feed to 40~60%.
When the machining incline angle (B) is over 30°, please reduce the speed to 60
~80% , the feed to 20~40%.

9 .If it is necessary to ensure the locating precision of the hole to be machined, adjust
the rotational speed and the feed rate as indicated above (in accordance with the
machining precision requirement).

10.When machining magnesium alloy materials, please use the coolant oil recommended by the
coolant oil manufacturer. Please also properly dispose the cutting chips to prevent fire hazards.

11.When machining brittle materials, please take proper measures to eliminate the
dust. Airborne dust is flammable, may cause fire, and is a health hazard if inhaled.

12.The machinability of materials like CFRP is heavily dependent on the composition of the
resin. Please adjust the RPM and feed rate accordingly based on cutting conditions.
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WORK MATERIAL

FX-ZDS

FX-LS-ZDS| FX-ZDN |FX-HO-ZDN| CA-ZDS | DIA-ZDS | VP-ZDS |VP-LS-ZDS

—RAEEFIH - DGR - 5K

MILD STEELS - CARBON STEELS - CAST IRON (~750N/mm?) © @) © @) @) O
Eﬁ%ﬂﬁgg ﬁTmom_ STEELS (~30HRC) O @) O O @) @)
SXTA?_I\—JL\E’/SISJ s%e@?s‘- Eﬁﬁﬂﬂeb s%é{s) -\P;EE;A%%EMNED steeLs| (30~40HRC) O © O @) O O
aﬂiﬁgé)%ﬁfl\lED STEELS (40N45HRC) @ @ © ©

Ao ALor O O O] O

Zhamahesmn o O S

NS ALY 0| 0] 0|00 O | O

&5+ (CFRP)

COMPOSITE MATERIALS

NIFIIESZvIR
MACHINABLE CERAMICS

IJS5T74
GRAPHITE

©|/0|0|0|0|0|O
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VP-ZDS/VP-LS-ZDS

SRR Recommended Milling Conditions

— IS - R ik A% T HEE 27 LR FPLSZOLESE PSSO LARED
WA E IS S S Rl ) SIS ALLOY STEELS TOOL STEELS HARDENED STEELS-STAINLESS STEELS T ALOMINGM ALLOY.
WORK MATERIAL SS400-S45C -FC250 SCM:-SKJ-SKS SKD-SKT-SUS ALUMINUM ALLOY CASTING
(~750N/mm?) (~80HRC) (30~40HRC) A7075-<Si 13%
YIHRE - : - ; - ; . -
MITE SFEED 16~30mM/min 12~25m/min 10~20m/min 30~80m/min
PASES CERRE | XDRE | EDE |OERE | ZDRE | #DE | ORRE | XDERE | #DE | OHRERE | XDEE | *bE
MILL DIA. SPEED FEED FEED RATE | SPEED FEED FEED RATE | SPEED FEED FEED RATE | SPEED FEED FEED RATE
(mm) (min™) | (mm/min) | (mm/rev) (min™) | (mm/min) | (mm/rev) (min™) | (mm/min) | (mm/rev) (min™) | (mm/min) | (mm/rev)
3 2,700 80 0.01 ~0.05| 2,200 65 0.01 ~0.05 1,600 48 0.01 ~0.05( 5,300 180 0.01 ~0.06
4 2,000 80 0.02~0.06| 1,600 65 0.02~0.06| 1,200 48 0.02~0.06| 4,000 180 0.02~0.07
5 1,600 80 0.03~0.08| 1,300 65 0.03~0.08 960 48 0.03~0.08| 3,200 180 0.03~0.09
6 1,350 80 0.04~0.09| 1,100 65 0.04 ~0.09 800 48 0.04~0.09| 2,700 180 0.04~0.1
8 1,000 80 0.05~0.1 800 65 0.05~0.1 630 48 0.05~0.1 2,000 180 0.05~0.11
10 840 80 0.06 ~0.12 680 65 0.06 ~0.12 500 48 0.06~0.12] 1,600 180 0.06 ~0.13
12 700 80 0.09~0.15 550 65 0.09~0.15 400 48 0.09~0.15] 1,350 180 0.09~0.17
14 570 80 0.11~0.17 460 65 0.11~0.17 360 48 0.11~0.17 1,150 180 0.11~0.19
16 500 80 0.12~0.19 400 65 0.12~0.19 300 48 0.12~0.19 1,000 180 0.12~0.21
18 450 80 0.14~0.22 360 65 0.14~0.22 280 48 0.14~0.22 900 180 0.14~0.25
20 400 80 0.15~0.25 320 65 0.15~0.25 240 48 0.15~0.25 795 180 0.15~0.28
H=1DT
AR _ " H=p
DEPTH OF CUT TIED
With pilot hole

i) VP-LS-ZDS#% Z{EHDIZEIE. EROOERE. %V EEE60%~80%E L TTFE L,
When using VP-LS-ZDS, please decrease the RPM and feed rate to 60 - 80% of the figures in the above table.

1.ERIE. FUNNCEZTRIII P H2ZEaRRELAZHDTT

2. ERIE. RRSVIDUTDHZEDHDTT,

B TRELDOININHZEIR. FWREEZ ERDA0~70%%2BLRELTTFEV

4 ., RIVA A S ZBENETNBDE ZERATEL,

5. MIMDRARPRIFAEDRRIC L > THIBIRGEEHEL TTFE L,

6 IELEEIIFHEIMICE L - b D& ZERWAEEE, +TEET IV,

7 MIARDHIEANFEBEE LD E &G, BEERE, XWEZEROELVTHFTTE L,

B TERMTIVLEN B EEELTRATy TENEREBLTFEW

QML T2 TMIEN3HEE. HICHY) K TOHRISERET I,

10.% 7 227 LEETAEICHWT, YIHLBEI 2ERAT 256 E. THDAEI X —H D
fg;?@%%fi@ﬁ?éwoit\m<f®ﬂEEE%Téuo%W®ﬂnﬁ

MHEORY Y JRIMNIICIE, BEZDSY ) —X&#ELET
ICLTFEW

BENDER %

. %Ew EE Application Guide

1.Pilot holes are required for the machining conditions indicated in this table.

2.These machining conditions apply to hole depths of 1D or less. (D=outer diameter)

3.For machining without pilot holes, set the feed rate to between 40 and 70% of the
values indicated in the table above.

4.Use a rigid and precise machine and holder.

5.Adjust the rotational speed and the feed rate in accordance with conditions such as
the machining shape, machine rigidity, or work holding.

6.Please use a suitable coolant for the work material and apply sufficiently.

7.1f the problem of hole oversizing occurs, reduce the spindle RPM and feed amount
lower than the amounts shown above.

8.We recommend step feeding when you require better chip breakage.

9.Pay particular attention to chip evacuation when using a horizonal machining center.

10.When machining magnesium alloy materials, please use the coolant oil recommended by the
coolant oil manufacturer. Please also properly dispose the cutting chips to prevent fire hazards.

11.The ZDS Carbide Series is highly recommended for machining inclined surfaces.
For more information, please refer to the application guide.

—REEE DO INT TERIERE < O HNLT
General Counterboring Inclined Surface Counterboring
TTEL TINED
Without pilot hole With pilot hole
L
FX-ZDS O O O otk
B
FX-LS-ZDS O @) O ¢k
FX-ZDN O @) VAN 355:
FX-HO-ZDN O O YAN
CA-ZDS O O © o1LLE
DIA-ZDS O O O ¢15E
VP-ZDS O O —
VP-LS-ZDS O O =
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I: = ( DE@EE Approximate Counterboring Diameters

B D mm Unit : mm

RUDHURE| RIL KR (28R) | 7VETUSERID SEEERMR | FNETUSERIL NRESDE PESDOE
(X) JIS B1176-2000%H (RIDER) JIS B1001-1985#H
Thread Size Bolt Hole Diameter (JIS Class 2) Hexagon Socket Head Cap Screw Counterboring Diameters for Hexagon Counterboring Diameters
Diameter (Max) Socket Head Cap Screw (Min)

dh dk max D’ min D’

1 1.2 - - 3
1.2 1.4 = = 4
1.4 1.6 - - 4
1.6 1.8 3.14 3.3 5
1.7 2 - - 5
1.8 2.1 = = 5
2 24 3.98 4.2 7
2.2 2.6 - - 8
2.3 2.7 - - 8
2.5 2.9 4.68 5 8
2.6 3 - - 8
3 3.4 5.68 6 9
3.5 3.9 - - 10
4 4.5 7.22 7.5 11
4.5 5 - - 13
5 58 8.72 9 13
6 6.6 10.22 10.5 15
7 7.6 - - 18
8 9 13.27 13.5 20

10 11 16.27 16.5 =

12 13.5 18.27 18.5 -
dk max D’ min D’

< > —»
‘ dh dh
<> <>

cPETW)

T442-8543 BHIRE)IIHAE ~ H3-22 B(0533)82-1111  FAX(0533)82-1131

REREEER
T143-0025 REABAHXERAI-25-4 B(03)5709-4501 FAX(03)5709-4515
RERE R
T465-0058 &HHEHHRXEMI-9 a(052)703-6131  FAX(052)703-7775
ERERLS

T550-0013 KBRHATHEX #ET2-18-2 2 (06)6538-3880 FAX(06)6538-3879

i & 2(022)390-9701 & K =(046)296-1380 [ L =(086)241-0411
& 1L m(024)991-7485 & [ o(054)283-6651 M [E 2 (087)868-4003
% 8 B(025)286-9503 E # B(053)461-1121 |5 B =(082)507-1227
+ M =&(0268)28-7381 £ JIl ®(0533)92-1501 A M =(092)504-1211
W Eh ©(0266)58-0152 R I T (0566)77-2366 dLAM = (093)435-3655
M £ ®(0270)40-5855 HZHE B(052)703-6131 HE & 2.(096)386-5120
FEE ©(028)651-2720 I B 7 (058)259-6055 FI;HGSTR (03)5709-4501
NEF B(042)645-5406 £ iR .(076)268-0830 HEGSTA (052)703-6131
JII A 2(048)294-3951 = % B(077)553-2012 MEEFGST B (06)6538-3880
% W ©(029)354-7017 K BR 2(06)6747-7041

R & @(03)5709-4501 B A =(078)927-8212

(TEOBHENETHEBRIE ) g0 LEE=E
0120-41-5981
9:00~12:00,/13:00~17:00 +H#H %#k& <

[332=7-v3vFAX|0533-82-1134 hp-info@osg.co.jp

i L EEA—-LIAI Y
OSG E-mail {85¢58 ﬁﬁ?%%ﬁéiﬁéé‘sﬁwbim

A£ZO https://www.osg.co.jp/support/club/index.php

/N B2 icsmnLER I

OLEZEMATAMI HBTIERIHINT. % OREH RERBIRELLS. BEHICEREPIELT

THN—RES - REWFEEBLTTI, Tauw,
OUINTIFEF TEIDSLNTTEL, OTAICHFEMALVTTE,
O K FTURF TIhSEVTTA, OMIANCTREDTHERBETOTTI,

@I BN B /BERERIEL T,

&Safe use of cutting tools

@Use safety cover, safety glasses and safety @Stop cutting operation immediately if you hear
shoes during operation. any strange cutting sounds.

@Do not touch cutting edges with bare hands.  @Do not modify tools.

@Do not touch cutting chips with bare hands. Chips @Please use correct tools for the operation.Check
will be hot after cutting. dimensions to ensure proper selection.

@Stop cutting when the tool becomes dull. /

QR DVWTL BICHR-BRET>(HIETDOT. FELLAHZOY
BEHAREEE TGP HIET,
@ Tool specifications subject to change without notice.
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