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End Mill for Counterboring Series FX-ZDS FX-HO-ZDN DIA- ZDS
FX-LS-ZDS CA-ZDS VP-ZDS

FX-ZDN CA-LS-ZDS VP-LS-ZDS

Its ability is brought into
full play when machining slopes!!
Plentiful variety of sizes
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@E’ EE (‘ D %mly FE”I:J 1) —Z" CARBIDE END MILLS FOR COUNTERBORING

FRELVLTO/ ATy ITINLI (TDFEELIT) ICHFE! ! Capable of non-step machining (depth of 1D or less) without pilot holes!
ENEUD L FHEHETEEI(TEZETILL ! Duetoexcellent cutting chip evacuation, the cutting chips do not cling to the tool!
FEANO FUYU I LIICERBIDZEFEET  its ability is brought into full play when machining slopes!!

mm. [%& Details of carbide FX-ZDS
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Wide chip room
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Improved cutting edge results in low
resistance and enhanced cutting
performance.

EBE 0.02mmUT(TENZO12IUT)
EHE 0.03mmU T (T ESN R 128X)

Flatness = 0.02mm@D = 12)
Flatness = 0.03mm(12 < D)
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Machining examples of carbide FX-ZDS without pilot holes Good chip Breakage

EHTE
LA FX-ZDS ¢ 11
RHEIE
Work Material S50C

113 . s
mﬁr{g&éied 65m/min(1,880min"")
Egdﬁg 300mm/min(0.18mm/rev)
RS 15mm(ED)
Milling Depth (Blind)
A IrJO—
Coolant Air Blow
{EFAtE MRV ZUOEVY
Machine Vertical Machining Center

x : UILTRDHBZFAIETIS T AN ELEA.

Note : When a pilot hole has been drilled,good chip breakage may not occur.
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Machining examples of carbide FX-ZDS It is able to machine with minimal shifting of the hole position, even when machining on a slope.
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b
AL FX-ZDS ¢ 14 | o
ﬁﬂjﬂirial s50C ,»‘:'*\ @ | 0.04mm/rev
N ® | 0.06mm/rev
HIEE 80m/min(1,810min~") Vi //\\, _______
NIAER B) | 30, 45 X () <7L'X(+> A O | o08mm/rev
Slope angle N @) \ - ® | 0.1 mm/rev
I IrJo— Y (=) P
Coolant Air Blow 3 AmOL;tOfShiﬂ: 0.12mm/rev
{E AW IR =TG5 (BT40 0
Machine Vertical Machining Center(B(T40) ) £ O | o.14mm/rev
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Machining examples of carbide CA-ZDS Burr-less through-hole milling of aluminum alloy thin plate

Eﬁlﬂ CA-ZDS ¢ 4.2 T ERIFEIDIRDIARE
HWHEIAE A7075 iR : oo
Work Material Thin plate

. 80m/min(6,000min ")

RUEE #200mm/min(0.033mm/rev)

MIAR SEROE @I T

Process Through-hole machining of thin plate

LI AR

Coolant Water Soluble

fE PR, MRV TtEUS

Machine Vertical Machining Center

F) BEIRICK O TR OMRPBHTERVBEDNHUET

Cutting results may vary based on work material.

SRRIT TR, A7US Ny JBIEDS. Y REELHICRET S, 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 TRICEBIFETEVABUMNTIICE, BECYBAIY RIVEBEZDSEZA Ly RIZLZMIIFEHNTT,

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
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Threading with Thread Mill




@ﬁij EE (‘ D %mly FE”I:J 1) —Z" CARBIDE END MILLS FOR COUNTERBORING
FX-ZDS

FXO—bF PE<SDOIIIA 2F<3—b FXCoated 2Flutes Short for Counterboring

— g =1
J Lc ‘

L

O+E Bt riEEs e
Tool Material Micro Grain Carbide ‘ Type > o H =
| _Eiapus: FX3—F1% %% - - M
Surface Treatment FX Coating Lc ‘
[ JeA- #120° - |
Helix Angle About 20°
ONEEFEE  0~—0.02mm >
Tolerance for Outer Diameter Type 3 é&g % Q\\é‘ R - UE[
Lc L J
B :mm Unit : mm B4 D mm Unit @ mm
m%ﬁ SF [JroBlWie( 7] w8 |Ems ﬁ?ﬂ;‘%ﬁ SE [VroBlhi 7] EE [Eems
EDP No. Dc Lc L Ds Type Stock (Yen) EDP No. Dc Lc L Ds Type Stock (Yen)
0.5 1 40 4 3 U] - 8530633 | 3.3 | 10 50 6 3 D 9,630
0.6 1.2 | 40 4 3 | = 34| 10 50 6 3 L] =
0.7 1.4 | 40 4 3 U] - 8530635 | 3.5 | 10 50 6 3 D 9,630
0.8 1.6 | 40 4 3 | = 36| 10 50 6 3 L] =
09| 2 40 4 3 U] - 3.7 | 10 50 6 3 ] -
1 25| 45 4 3 O = 38 | 11 50 6 3 L] =
1.1 25| 45 4 3 U] - 39 | 11 50 6 3 ] -
1.2 4 45 4 3 O - 8530640 | 4 11 50 6 8 D 9,630
13| 4 45 4 3 O] - 4.1 11 50 6 3 ] -
1.4 | 4 45 4 3 | - 8530642 | 4.2 | 11 50 6 3 D 9,630
15| 4 45 4 3 ] - 43| 11 50 6 3 ] -
1.6 5 45 4 3 | - 4.4 | 11 50 6 3 O -
1.7 5 45 4 3 ] - 8530645 | 4.5 | 11 50 6 3 D 9,630
1.8 5 45 4 3 O — 46 | 11 50 6 3 ] =
1.9 5 45 4 3 L] - 4.7 | 11 50 6 3 L] -
2 6 45 4 3 L] — 48 | 13 60 6 3 L] =
241 6 45 4 3 L] - 49 | 13 60 6 3 L] -
2.2 6 45 4 3 ] - 8530650 | 5 13 60 6 3 D 10,500
2.3 6 45 4 3 U] - 51 13 60 6 3 L] -
24 | 8 45 4 3 | = 52| 13 60 6 3 L] =
25| 8 45 4 3 U] - 53| 13 60 6 3 L] -
26 | 8 45 4 3 | = 54| 13 60 6 3 L] =
2.7 8 45 4 3 U] - 8530655 | 55 | 13 60 6 3 D 10,900
28 | 8 45 4 3 O = 56| 13 60 6 3 L] =
29 | 8 45 4 3 U] - 57| 13 60 6 3 ] -
8530630 | 3 8 50 6 3 D 9,250 58 | 13 60 6 8 ] =
3.1 |10 50 6 3 L] - 59| 13 60 6 3 ] -
32 |10 50 6 3 O - 8530660 | 6 13 60 6 1 D 10,900
D=%Et> %2 —1Z#%EES D= Inventory center stock item. E H
J=HERIEEEES [J= Stocked by specific distributors. Contact us for price & availability. X
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B mm Unit : mm

B4 D mm Unit : mm

759717%5 o5 [yroBprsr] aE e PRItI Ntk &8 [vr 7Bl (7] % e
EDP No. Dc Lc L Ds Type Stock (Yen) EDP No. Dc e L Ds Type Stock (Yen)
61| 16 | 70 6 2 [ - 8530703 [10.3 | 22 90 | 10 2 D | 23300
6.2| 16 70 6 2 L] - 104 | 22 90 | 10 2 L] =
63| 16 | 70 6 2 [ - 8530705 [10.5| 22 90 | 10 2 D | 23300
64| 16 | 70 6 2 [l - 10.6| 22 90 | 10 2 [] =
8530665 | 6.5| 16 70 6 2 D 14,200 10.7 | 22 90 | 10 2 [ -
66| 16 | 70 6 2 [l - 10.8| 22 90 | 10 2 [] =
6.7 16 | 70 6 2 [ - 109 22 90 | 10 2 ] -
8530668 | 6.8 16 | 70 6 2 D 14,200 8530710 | 11 22 90 | 10 2 D | 23300
69| 16 | 70 6 2 [ - 11.1] 22 90 | 10 2 ] -
8530670 | 7 16 70 6 2 D 14,200 11.2| 22 90 | 10 2 [] =
71| 16 70 6 2 ] - 11.3| 22 90 10 2 ] -
72| 16 70 6 2 ] = 11.4| 22 90 | 10 2 [ =
73| 16 70 6 2 ] - 8530715 |11.5| 22 90 | 10 2 D 23,500
74| 16 70 6 2 ] = 11.6| 22 90 | 10 2 [ =
8530675 | 7.5| 16 70 6 2 D 14,200 11.7| 22 90 | 10 2 L] -
76| 19 70 6 2 ] — 11.8| 22 90 | 10 2 0] =
771 19 70 6 2 L] - 11.9| 26 90 | 10 2 [ -
78| 19 | 70 6 2 L] = 8530720 |12 26 90 | 12 1 D | 27,300
791 19 70 6 2 [ - 12.1| 26 90 | 12 2 L] -
8530680 | 8 19 70 8 1 D 16,100 122| 26 90 | 12 2 L] =
81| 19 80 8 2 [ - 12.3| 26 90 | 12 2 [ -
82| 19 80 8 2 [l - 12.4| 26 90 | 12 2 [] =
83| 19 | 80 8 2 [ - 8530725 |125| 26 | 100 | 12 2 D | 32,000
84| 19 80 8 2 [l - 126| 26 | 100 | 12 2 [] =
8530685 | 85| 19 80 8 2 D 18,700 127 26 | 100 | 12 2 ] -
86| 19 80 8 2 [l - 128 | 26 | 100 | 12 2 [] =
87| 19 80 8 2 [ - 129 26 | 100 | 12 2 ] -
88| 19 | 80 8 2 ] - 8530730 |13 26 | 100 | 12 2 D | 32,000
89| 19 80 8 2 ] - 131 26 | 100 | 12 2 [ -
8530690 | 9 19 80 8 2 D 18,700 132 26 | 100 | 12 2 ] =
9.1 19 80 8 2 [ - 13.3| 26 | 100 | 12 2 (] -
92| 19 80 8 2 ] = 134 26 | 100 | 12 2 [ =
93| 19 80 8 2 L] - 8530735 |135| 26 | 100 | 12 2 D 39,000
94| 19 80 8 2 ] — 136 26 | 100 | 12 2 0] =
8530695 | 9.5| 19 80 8 2 D 19,300 137 26 | 100 | 12 2 [ -
96| 22 | 80 8 2 L] - 138| 26 | 100 | 12 2 L] =
97| 22 80 8 2 [ - 139 26 | 100 | 12 2 L] -
98| 22 | 80 8 2 L] = 8530740 |14 26 | 100 | 12 2 D | 39,000
99| 22 80 8 2 [ - 141 26 | 100 | 12 2 [ -
8530700 |10 22 80 10 1 D 18,700 142 26 | 100 | 12 2 [] =
10.1| 22 90 10 2 L] - 143 26 | 100 | 12 2 [ -
10.2| 22 90 10 2 [l - 144 26 | 100 | 12 2 [] =
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D = Inventory center stock item.

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




@ﬁij EE Q‘ D %mly FE”I:J 1) —Z" CARBIDE END MILLS FOR COUNTERBORING
FX-ZDS

FXO—bF PE<SDOIIIA 2F<3—b FXCoated 2Flutes Short for Counterboring

— g == o
J Lc ‘

L

TV BT EEEE
Tool Material Micro Grain Carbide ‘ Type > o ﬂ =
| _Eiapus: FX3—F1% %% - - H
Surface Treatment FX Coating Lc ‘
[ JeA- #120° - |
Helix Angle About 20°
ONZEFRE 0~—0.02mm S
Tolerance for Outer Diameter &3 ¥ »
Type 3 %EJ%LC“\\G‘ ! _ 9@[
L
B :mm Unit : mm B4 D mm Unit @ mm
m%ﬁ SF [JroBlWie( 7] wE |Ems ﬁ?ﬂ;‘%ﬁ SE [VroBlhi 7] EE [Eems
EDP No. Dc Lc L Ds Type Stock (Yen) EDP No. Dc Lc L Ds Type Stock (Yen)
Ly, | 8930745 |145| 26 | 105 | 12 2 D 45,000 17.3| 32 | 115 16 2 L] -
146| 26 | 105 12 2 | = 174 32 | 115 16 2 L] =
147 26 | 105 | 12 2 U] - 8530775 |17.5| 32 | 115 16 2 D 76,200
148| 26 | 105 | 12 2 [l - 176| 32 | 115 16 2 L] =
149| 26 | 105 12 2 U] - 177 32 | 115 16 2 ] -
8530750 |15 26 | 105 | 12 2 D 45,000 17.8| 32 | 115 16 2 L] =
151 32 | 115 12 2 O] - 179 32 | 115 16 2 ] -
152 32 | 115 | 12 2 O - 8530780 |18 32 | 115 16 2 D 76,200
1563] 32 | 115 12 2 ] - 181 32 | 115 16 2 ] -
154 32 | 115 | 12 2 ] = 182| 32 | 115 16 2 ] =
8530755 |155| 32 | 115 | 12 2 D 45,500 183 32 | 115 16 2 ] -
156| 32 | 115 | 12 2 | — 18.4| 32 | 115 16 2 ] —
167 32 | 115 | 12 2 O] - 8530785 |18.5| 32 | 115 16 2 D 76,200
168| 32 | 115 | 12 2 ] = 186| 32 | 115 16 2 ] =
159| 32 | 115 12 2 L] - 187 32 | 115 16 2 L] -
8530760 | 16 32 [115 | 16 1 D 46,000 188 32 | 115 | 16 2 L] —
16.1| 32 | 115 16 2 L] - 189| 32 | 115 16 2 L] -
162| 32 | 115 | 16 2 [l - 8530790 |19 32 | 115 16 2 D 76,200
16.3| 32 | 115 | 16 2 U] - 19.1| 38 | 125 16 2 L] -
16.4| 32 | 115 | 16 2 | - 19.2| 38 | 125 16 2 L] =
8530765 |16.5| 32 | 115 | 16 2 D 76,200 193] 38 | 125 | 16 2 L] -
16.6| 32 | 115 | 16 2 O - 19.4| 38 | 125 16 2 L] =
16.7| 32 | 115 | 16 2 ] - 8530795 |19.5| 38 | 125 16 2 D 77,100
16.8| 32 | 115 | 16 2 ] - 196| 38 | 125 | 16 2 [ =
169| 32 | 115 | 16 2 O] - 19.7| 38 | 125 16 2 [ -
8530770 |17 32 | 115 | 16 2 D 76,200 19.8| 38 | 125 16 2 ] -
171 32 | 115 | 16 2 ] - 199| 38 | 125 16 2 [ -
172| 32 | 115 | 16 2 ] - 8530800 | 20 38 | 125 | 20 1 D 77,100

TEEtL 2 —1Z#EBES D= Inventory center stock item.
BERIEEREES [J= Stocked by specific distributors. Contact us for price & availability.
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FX-LS-ZDS

FXd—b ESOINIAOQY SV vyYY 2FH 33— FX Coated 2Flutes Short with Long Shank for Counterboring ;
2
T[;Pl——s-o“’p61 . - -—14
Lc ‘
L
| F
X
O E B FEESe L
Tool Material Micro Grain Carbide
. Type 2 8 _ _ - I S
OREME  FXI-FY s kN
Surface Treatment FX Coating M L ‘ D
@l hA #20° ‘ S
Helix Angle About 20°
ONZEHFRE  0~—0.02mm -
Tolerance for Outer Diameter T ° ¥ -
ype 3 %[ o o _ %
Lc
— ] |
B > mm Unit : mm B mm Unit @ mm
ISRV BSER | &R |V iR ke T| EE 2R AR RS BMER | 2R |V IR MR T TEE 2R
EDP No. Dc Lc L Ds Type Stock (Yen) EDP No. Dc Lc L Ds Type Stock (Yen)
3 8 | 100 6 3 - 58 | 13 | 110 3 -

3.1 10 | 100
32| 10 | 100
33| 10 | 100
34| 10 | 100
35| 10 | 100
36 | 10 | 100
37| 10 | 100
38| 11 | 100
39 | 11 | 100
4 11 | 100
4.1 11 | 100
42| 11 | 100
43| 11 | 100
44| 11 | 100
45| 11 | 100
46 | 11 | 100
47 | 11 | 100
48 | 13 | 110
49 | 13 | 110
5 13 | 110
5.1 13 | 110
52| 13 | 110
53| 13 | 110
54| 13 | 110
55| 13 | 110
56 | 13 | 110
57| 13 | 110

- 59 | 13 | 110
- 6 13 | 120
- 6.1 16 | 120
- 62 | 16 | 120
- 6.3 | 16 | 120
- 64 | 16 | 120
- 65| 16 | 120
- 6.6 | 16 | 120
= 6.7 | 16 | 120
- 68 | 16 | 120
— 69 | 16 | 120
- 7 16 | 120
71 16 | 120
- 72 | 16 | 120
- 73 | 16 | 120
- 74 | 16 | 120
- 75 | 16 | 120
- 76 | 19 | 120
- 77 | 19 | 120
- 78 | 19 | 120
- 79 | 19 | 120
- 8 19 | 130
- 8.1 19 | 130
- 82| 19 | 130
- 83 | 19 | 130
- 84 | 19 | 130
- 85| 19 | 130
O=#EEREEHEER [= Stocked by specific distributors. Contact us for price & availability. %
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@ﬁij EE Q‘ D %mly FE”I:J 1) —Z" CARBIDE END MILLS FOR COUNTERBORING
FX-LS-ZDS

FXd—b E<SOINIAOYIYvY YYD 28 3—b FX Coated 2Flutes Short with Long Shank for Counterboring

S e —— 8
Lc !

O+E Bt FBEs e
Tool Material Micro Grain farb‘ide ) Type 2 é%/) — — — U é{
O e R ] L |
@i Llhfs #20° |
Helix Angle About 20°
OsiEHEE 0 ~— 0.02mm o
Tolerance for Outer Diameter
Type 3 8- T _ -~ 8
= L |
B :mm Unit : mm B4 D mm Unit @ mm
ﬁs‘dy%ﬁ eF [VrooB{hs(7| EE [ BEmE ﬁ?ﬂ;‘%ﬁ &8 [V 0BHRs17] EE [BEMmE
EDP No. Dc Lc L Ds Type Stock (Yen) EDP No. Dc Lc L Ds Type Stock (Yen)
Ly 86| 19 | 130 8 2 U] - 114 22 | 150 | 10 2 L] -
87| 19 | 130 8 2 | - 115 22 | 150 | 10 2 L] =
88| 19 | 130 8 2 U] - 11.6| 22 | 150 | 10 2 L] -
89| 19 | 130 8 2 O - 11.7| 22 | 150 | 10 2 L] =
9 19 | 130 8 2 U] - 11.8| 22 | 150 | 10 2 L] -
91| 19 | 130 8 2 O - 119 26 | 150 | 10 2 L] =
92| 19 | 130 8 2 O] - 12 26 | 180 | 12 1 ] -
93| 19 | 130 8 2 | - 121 26 | 180 | 12 2 ] =
94| 19 | 130 8 2 O] - 122 26 | 180 | 12 2 ] -
95| 19 | 130 8 2 O - 12.3| 26 | 180 | 12 2 ] -
96| 22 | 130 8 2 ] - 124 26 | 180 | 12 2 ] -
97| 22 | 130 8 2 | - 125 26 | 180 | 12 2 ] =
98| 22 | 130 8 2 ] - 126| 26 | 180 | 12 2 O -
99| 22 | 130 8 2 O = 127 26 | 180 | 12 2 ] =
10 22 | 150 | 10 1 L] - 128 26 | 180 | 12 2 L] -
10.1| 22 | 150 | 10 2 L] - 129| 26 | 180 | 12 2 L] =
10.2| 22 | 150 | 10 2 L] - 13 26 | 180 | 12 2 L] -
10.3| 22 | 150 | 10 2 ] - 131 26 | 180 | 12 2 L] =
104| 22 | 150 | 10 2 U] - 132 26 | 180 | 12 2 L] -
10.5| 22 | 150 | 10 2 | - 13.3| 26 | 180 | 12 2 L] =
106| 22 | 150 | 10 2 U] - 13.4| 26 | 180 | 12 2 L] -
10.7| 22 | 150 | 10 2 O - 135| 26 | 180 | 12 2 L] =
10.8| 22 | 150 | 10 2 U] - 136 26 | 180 | 12 2 L] -
109| 22 | 150 | 10 2 O - 13.7| 26 | 180 | 12 2 L] =
11 22 | 150 | 10 2 O] - 13.8| 26 | 180 | 12 2 ] -
111 22 | 150 | 10 2 O - 139| 26 | 180 | 12 2 ] =
11.2] 22 | 150 | 10 2 ] - 14 26 | 180 | 12 2 ] -
11.3| 22 | 150 | 10 2 O - 141 | 26 | 180 | 12 2 ] -
O=4EM3EEERESR [J= Stocked by specific distributors. Contact us for price & availability. E H
X
T



ANV BER | &R D iR ke 7| EE 2R AR S BER | R |V IR MR 7| R ZHEmR
EDP No. Dc Lc L Ds Type Stock (Yen) EDP No. Dc Lc L Ds Type Stock (Yen)
142 26 | 180 | 12 2 - 172 32 | 200 | 16 2 -

BN=U&H)

143 26 | 180 | 12
144 26 | 180 | 12
145 26 | 180 | 12
146 26 | 180 | 12
147 26 | 180 | 12
148 26 | 180 | 12
149 26 | 180 | 12
15 26 | 180 | 12
1561 32 | 180 | 12
162 32 | 180 | 12
163 32 | 180 | 12
164 32 | 180 | 12
165 32 | 180 | 12
166 32 | 180 | 12
167 32 | 180 | 12
168 32 | 180 | 12
169 32 | 180 | 12
16 32 | 200 | 16
16.1| 32 | 200 | 16
162 32 | 200 | 16
16.3| 32 | 200 | 16
16.4| 32 | 200 | 16
16.5| 32 | 200 | 16
16.6| 32 | 200 | 16
16.7| 32 | 200 | 16
16.8| 32 | 200 | 16
169| 32 | 200 | 16
17 32 | 200 | 16
171 32 | 200 | 16

- 17.3| 32 | 200 | 16
- 174 32 | 200 | 16
- 175| 32 | 200 | 16
- 176| 32 | 200 | 16
- 17.7| 32 | 200 | 16
- 178| 32 | 200 | 16
- 179| 32 | 200 | 16
- 18 32 | 200 | 16
- 18.1| 32 | 200 | 16
- 182| 32 | 200 | 16
= 183 32 | 200 | 16
- 184 32 | 200 | 16
— 185 32 | 200 | 16
- 186 32 | 200 | 16
- 18.7| 32 | 200 | 16
- 188| 32 | 200 | 16
- 189 | 32 | 200 | 16
- 19 32 | 200 | 16
- 19.1| 38 | 200 | 16
- 192| 38 | 200 | 16
- 19.3| 38 | 200 | 16
- 19.4| 38 | 200 | 16
- 19.5| 38 | 200 | 16
- 19.6| 38 | 200 | 16
- 19.7| 38 | 200 | 16
- 19.8| 38 | 200 | 16
- 199| 38 | 200 | 16
- 20 38 | 220 | 20

= O=8EREEEER
[[]= Stocked by specific distributors. Contact us for price & availability.
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@ﬁij EE (‘ D %mly FE”I:J 1) —Z" CARBIDE END MILLS FOR COUNTERBORING
FX-ZDN

FXd—bF PE<SDOINIIA 2F=5 7L FXCoated 2Flutes Medium for Counterboring

— & =
Lc ‘

O+E Bt riEEs e
Tool Material Micro Grain Carbide
O RMEWLIE FX =717 s
Surface Treatment FX Coating %J L

Dc

o3

@ Lh#A #920°
Helix Angle About 20°
O EHEE  0~— 0.02mm e
Tolerance for Outer Diameter Type 3 ém 7!\ HEI
Lc
e |
B mm Unit : mm B4 D mm Unit @ mm
VESIANWI S BihiER| @K (Vv iR a7 EE R ANV BER| &R |V R k(7| EE | REMmE
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 13 585 6 3 ] = 57| 19 65 6 3 ] =
32| 13 55 6 3 ] - 58 | 19 65 6 3 ] -
33| 13 58 6 3 ] = 59| 19 65 6 3 (] =
34| 13 55 6 3 L] - 6 19 65 6 1 ] -
35| 13 55 6 3 ] = 6.1 | 22 70 6 2 ] =
36| 13 55 6 3 L] - 6.2 | 22 70 6 2 L] -
3.7 | 13 55 6 3 Ll = 6.3 | 22 70 6 2 L] =
38| 16 60 6 3 (] - 6.4 | 22 70 6 2 L] -
39| 16 60 6 3 Ll = 6.5 | 22 70 6 2 L] =
4 16 60 6 3 (] - 6.6 | 22 70 6 2 L] -
41 | 16 60 6 3 Ll = 6.7 | 22 70 6 2 L] =
42 | 16 60 6 3 (] - 6.8 | 22 70 6 2 L] -
43 | 16 60 6 3 Ll = 69 | 22 70 6 2 L] =
44 | 16 60 6 3 (] - 7 22 70 6 2 [ -
45 | 16 60 6 3 ] = 71 | 22 70 6 2 L] =
46 | 16 60 6 3 ] - 72| 22 70 6 2 [ -
47 | 16 60 6 3 ] = 73 | 22 70 6 2 ] =
48 | 19 65 6 3 ] - 74 | 22 70 6 2 ] -
49 | 19 65 6 3 ] = 75 | 22 70 6 2 ] =
5 19 65 6 3 ] - 76 | 26 70 6 2 ] -
5.1 19 65 6 3 ] = 7.7 | 26 70 6 2 (] =
52| 19 65 6 3 L] - 78 | 26 70 6 2 ] -
53| 19 65 6 3 ] = 79 | 26 70 6 2 ] =
54| 19 65 6 3 L] - 8 26 70 8 1 L] -
55| 19 65 6 3 Ll = 81| 26 80 8 2 L]

- N
J=BERIEEEES [J= Stocked by specific distributors. Contact us for price & availability. X H



BN=U&H)

B mm Unit : mm

B4 D mm Unit : mm

7597’17%5 o5 [yroBprsr] aE e PRItI Ntk &8 [vr 7Bl (7] % e
EDP No. Dc Lc L Ds Type Stock (Yen) EDP No. Dc e L Ds Type Stock (Yen)
82| 26 | 80 8 2 L - 11 32 90 | 10 2 L] -
83| 26 | 80 8 2 L] - 111 32 90 | 10 2 L] =
84| 26 | 80 8 2 [ - 1.2 32 90 | 10 2 [ -
85| 26 | 80 8 2 [l - 11.3| 32 90 | 10 2 [] =
86| 26 | 80 8 2 [ - 11.4| 32 90 | 10 2 [ -
87| 26 | 80 8 2 [l - 11.5| 32 90 | 10 2 [] =
88| 26 | 80 8 2 [ - 11.6| 32 90 | 10 2 ] -
89| 26 | 80 8 2 [l - 11.7| 32 90 | 10 2 [] =
9 26 | 80 8 2 [ - 11.8| 32 90 | 10 2 ] -
91| 26 | 80 8 2 ] - 11.9| 38 90 | 10 2 [] =
92| 26 | 80 8 2 ] - 12 38 90 | 12 1 ] -
93| 26 80 8 2 ] = 125| 38 | 100 | 12 2 [ =
94| 26 80 8 2 ] - 13 38 | 100 | 12 2 (] -
95| 26 80 8 2 ] = 135| 38 | 100 | 12 2 [ =
96| 32 80 8 2 [l - 14 38 | 100 | 12 2 ] -
9.7 32 80 8 2 I — 145| 38 | 105 | 12 2 0] =
98| 32 | 80 8 2 [ - 15 38 | 105 | 12 2 [ -
99| 32 | 80 8 2 L] - 165| 45 | 115 | 12 2 L] =
10 32 80 10 1 L] - 16 45 | 115 | 16 1 L] -
10.1| 32 90 10 2 L] - 165| 45 | 115 | 16 2 L] =
10.2| 32 90 10 2 L] - 17 45 | 115 | 16 2 L] -
10.3| 32 90 10 2 L] = 175| 45 | 115 | 16 2 L] =
10.4| 32 90 10 2 L] - 18 45 | 115 | 16 2 [ -
10.5| 32 90 10 2 [l - 185| 45 | 115 | 16 2 [] =
106| 32 90 10 2 ] - 19 45 | 115 | 16 2 ] -
10.7| 32 90 10 2 [l - 195| 83 | 125 | 16 2 [] =
10.8| 32 | 90 10 2 [ - 20 53 | 125 | 20 1 ] -
109| 32 90 10 2 ] = O=HEREEEESR

[[]= Stocked by specific distributors. Contact us for price & availability.
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@ﬁij EE (‘ D %mly FE”I:J 1) —Z" CARBIDE END MILLS FOR COUNTERBORING
FX-HO-ZDN

FXd—=b E<SHIIA 2WiMmyi*=5 417 L FXCoated 2Flutes Medium for Counterboring with Internal Coolant Supply

B

. - sLE= :
TN BT EEEE |
Tool Material Micro Grain Carbide ‘
@ =ELIE FX3—7127
Surface Treatment FX Coating L
@nlhA #920°~ 30°
Helix Angle About 20° ~ 30° Type 2 7
@S EHEE 0 ~—0.02mm
Tolerance for Outer Diameter 5 T e~ 1
S
Lc
L
B mm Unit : mm B4 D mm Unit @ mm
VESIANWI S BihiER| @K (Vv iR a7 EE R ANV BER| &R |V R k(7| EE | REMmE
EDP No. Dc Lc L Ds Type Stock (Yen) EDP No. Dc Lc L Ds Type Stock (Yen)
3 11 60 6 2 ] - 56| 19 70 6 2 ] -
3.1 13 60 6 2 ] = 57| 19 70 6 2 ] =
32| 13 60 6 2 ] - 58 | 19 70 6 2 ] -
33| 13 60 6 2 ] = 59| 19 70 6 2 (] =
34| 13 60 6 2 L] - 6 19 70 6 1 ] -
35| 13 60 6 2 ] = 6.1 | 22 75 8 2 ] =
36| 13 60 6 2 L] - 6.2 | 22 75 8 2 L] -
3.7 | 13 60 6 2 Ll = 6.3 | 22 75 8 2 L] =
38| 16 65 6 2 (] - 6.4 | 22 75 8 2 L] -
39| 16 65 6 2 Ll = 6.5 | 22 75 8 2 L] =
4 16 65 6 2 (] - 6.6 | 22 75 8 2 L] -
4.1 16 65 6 2 [l = 6.7 | 22 75 8 2 L] =
42 | 16 65 6 2 (] - 6.8 | 22 75 8 2 L] -
43 | 16 65 6 2 Ll = 69 | 22 75 8 2 L] =
4.4 16 65 6 2 U] - 7 22 75 8 2 ] -
4.5 16 65 6 2 | = 71 22 75 8 2 ] =
46 | 16 65 6 2 ] - 72| 22 75 8 2 [ -
4.7 16 65 6 2 | = 73| 22 75 8 2 ] =
4.8 19 70 6 2 O] - 7.4 | 22 75 8 2 ] -
49 | 19 70 6 2 ] = 75 | 22 75 8 2 ] =
5 19 70 6 2 ] - 76 | 26 80 8 2 ] -
5.1 19 70 6 2 ] = 7.7 | 26 80 8 2 (] =
52| 19 70 6 2 L] - 78 | 26 80 8 2 ] -
53| 19 70 6 2 ] = 79 | 26 80 8 2 ] =
54| 19 70 6 2 L] - 8 26 80 8 1 L] -
55| 19 70 6 2 Ll = 81| 26 85 10 2 L]

- N
J=BERIEEEES [J= Stocked by specific distributors. Contact us for price & availability. X H



BN=U&H)

B mm Unit : mm

B4 D mm Unit : mm

U= No.| 51 EEr ISR DEZr 7 YplIE=T = TN — i No.| 52 S e T P plie= =
EDP No. Dc Lc L Ds Type Stock (Yen) EDP No. Dc e L Ds Type Stock (Yen)
82| 26 85 10 2 L] - 10.2| 32 95 | 12 2 L] -
83| 26 | 85 10 2 L] - 10.3| 32 95 | 12 2 L] =
84| 26 85 10 2 Ll - 10.4| 32 95 | 12 2 [ -
85| 26 | 85 10 2 [l - 10.5| 32 95 | 12 2 [] =
86| 26 85 10 2 U - 10.6| 32 95 | 12 2 [ -
87| 26 85 10 2 [l - 10.7| 32 95 | 12 2 [] =
88| 26 85 10 2 U - 10.8| 32 95 | 12 2 ] -
89| 26 | 85 10 2 [l - 109 | 32 95 | 12 2 [] =
9 26 85 10 2 ] - 11 32 95 | 12 2 ] -
9.1 26 85 10 2 ] = 111 32 | 100 | 12 2 [] =
92| 26 85 10 2 I - 112 32 | 100 | 12 2 ] -
93| 26 85 10 2 ] = 11.3| 32 | 100 | 12 2 [ =
94| 26 85 10 2 I - 114 32 | 100 | 12 2 (] -
95| 26 85 10 2 ] = 115 32 | 100 | 12 2 [ =
96| 32 90 10 2 O - 116 32 | 100 | 12 2 ] -
9.7 32 90 10 2 ] — 11.7| 32 | 100 | 12 2 0] =
98| 32 90 10 2 L] - 118 32 | 100 | 12 2 [ -
99| 32 90 10 2 L] - 119 38 | 105 | 12 2 L] =
10 32 90 10 1 L] - 12 38 | 105 | 12 1 L] -
10.1| 32 95 12 2 L] = O=HEREBEEESR

[[]= Stocked by specific distributors. Contact us for price & availability.
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@EJ BEESOERTI Y RZ)US/)—X CcARBIDE END MILLS FOR COUNTERBORING
CA-ZDS

E<OIITIE 27 Ya—b@R - ZIV=S=9LSEH) 2Flutes Short for Counterboring (for Copper - Aluminum Alloy)

1 T e ——

¢Ds

TN BT EEEE
Tool li/laterial Micro G:ain Carbide Type 2 o H -
®nlnm  #20 oS- - —1¢§
Helix Angle About 20° Le
O/ EFFEFEE  0~—0.02mm k L ‘
Tolerance for Outer Diameter
Type 3 . ’)‘5‘
g - - g
Lc J
L
A7 o mm Unit : mm A7 o mm Unit : mm
VESIANWI S BihiER| @K (Vv iR a7 EE R ANV BER| &R |V R k(7| EE | REMmE
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 ] = 32| 10 50 6 3 ] =
0.7 1.4 | 40 4 3 ] - 33| 10 50 6 3 ] -
0.8 1.6 | 40 4 3 ] = 34 | 10 50 6 3 (] =
09| 2 40 4 3 L] - 35| 10 50 6 3 ] -
1 25| 45 4 3 Ol = 36 | 10 50 6 3 ] =
1.1 25| 45 4 3 L] - 3.7 | 10 50 6 3 L] -
1.2 4 45 4 3 Ll = 38 | 11 50 6 3 L] =
1.3 4 45 4 3 (] - 39 | 11 50 6 3 L] -
1.4 | 4 45 4 3 [l = 4 11 50 6 3 L] =
1.5 4 45 4 3 L] - 41 11 50 6 3 [ -
16 | 5 45 4 3 [l = 42 | 11 50 6 3 L] =
1.7 5 45 4 3 L] - 43 | 11 50 6 3 [ -
1.8 | 5 45 4 3 [l = 44 | 1 50 6 3 L] =
1.9 5 45 4 3 L] - 45 | 11 50 6 3 [ -
2 6 45 4 3 ] = 46 | 11 50 6 3 L] =
2.1 6 45 4 3 ] - 47 | 11 50 6 3 [ -
22 6 45 4 3 ] = 48 | 13 60 6 3 ] =
2.3 6 45 4 3 ] - 49 | 13 60 6 3 ] -
24 | 8 45 4 3 ] = 5 13 60 6 3 ] =
25 8 45 4 3 ] - 5.1 13 60 6 3 ] -
26 | 8 45 4 3 ] = 52 | 13 60 6 3 (] =
2.7 8 45 4 3 L] - 53| 13 60 6 3 ] -
28 | 8 45 4 3 ] = 54 | 13 60 6 3 ] =
29 | 8 45 4 3 L] - 55| 13 60 6 3 L] -
3 8 50 6 3 Ll = 56 | 13 60 6 3 L]

- N
J=BERIEEEES [J= Stocked by specific distributors. Contact us for price & availability. X H



B4 D mm Unit ©: mm B D mm Unit @ mm
E 7597’17%5 2K [vreoginsd] wE [meme] PR OILCIE0EE| 28 [V ralts 7| wmE e
EDP No. Dc Lc L Ds Type Stock (Yen) EDP No. Dc Lc L Ds Type Stock (Yen)
i 57| 13 60 6 3 - 97| 22 80 8 2 -
58 | 13 60 - 98| 22 80 8 -
59| 13 60 - 99| 22 80 8 -
6 13 60 - 10 22 80 | 10 -
6.1 16 70 - 10.1| 22 90 | 10 -
6.2 | 16 70 - 102 | 22 90 | 10 -
6.3 | 16 70 - 10.3| 22 90 | 10 -
6.4 | 16 70 - 104 | 22 90 | 10 -
65| 16 70 - 10.5| 22 90 | 10 -
66 | 16 70 - 10.6| 22 90 | 10 -
6.7 | 16 70 - 10.7| 22 90 | 10 -
6.8 | 16 70 - 10.8| 22 90 | 10 -
69 | 16 70 - 109 | 22 90 | 10 -
7 16 70 - 11 22 90 | 10 -
71 16 70 - 111 22 90 | 10 -
72 | 16 70 - 11.2| 22 90 | 10 -

73 | 16 70
74 | 16 70
75| 16 70

- 11.3| 22 90 | 10
- 11.4| 22 90 | 10
- 11.5| 22 90 | 10

NININDINDNININ=[NDNDINNDINDINDIND=INDNNININDINDINDINDINDININDINDINDINDINININDINDIND = INN

O0O0000o0ogonDOoooooooOonoooooo oo oooooo oo oo oo om o

0| 0|00 0 |m |0 0 o o oo o oo o ono o oo oo oo oo o oo oo o oo oo oo
NN N NRIN NN N NN NN NN N = NN NNNININN N NINNNNND NN NN =0 w
OOooooogooo oo oo o oo oo oo oo oo O oy Oyg) oo oy oy oy Qg o

76 | 19 70 - 11.6| 22 90 | 10 =
7.7 | 19 70 - 11.7| 22 90 | 10 -
78 | 19 70 - 11.8| 22 90 | 10 =
79 | 19 70 - 11.9| 26 90 | 10 -
8 19 70 - 12 26 90 | 12 -
81| 19 80 - 125 26 | 100 | 12 -
82| 19 80 - 13 26 | 100 | 12 -
83| 19 80 - 135 26 | 100 | 12 -
84 | 19 80 - 14 26 | 100 | 12 -
85| 19 80 - 145 26 | 105 | 12 -
86 | 19 80 = 15 26 | 105 | 12 =
87| 19 80 - 1565| 32 | 115 | 12 -
88 | 19 80 — 16 32 | 115 | 16 —
89| 19 80 - 16.5| 32 | 115 | 16 -
9 19 80 - 17 32 | 115 | 16 -
9.1 | 19 80 - 175 32 | 115 | 16 -
92 | 19 80 - 18 32 | 115 | 16 -
93| 19 80 - 185| 32 | 115 | 16 -
94 | 19 80 - 19 32 | 115 | 16 -
95| 19 80 - 195| 38 | 125 | 16 -
96 | 22 80 - 20 38 | 125 | 20 1 -

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



@ﬁij EE (‘ D %mly FE”I:J 1) —Z" CARBIDE END MILLS FOR COUNTERBORING
CA-LS-ZDS

$ile PIWSZOLEERAESOINITIR OYIYvI2HY3—=p 2 Flutes - Long Shank - Short - for Counterboring - for Copper & Aluminum Alloys

T%l ' _— el g sy - — - — - — 4

Lc
L
O+E B FEESe
Tool Material Micro Grain Carbide
Type 2 § _ _ _ I
onLhs  #20 i 4
Helix Angle About 20° L te | L ‘

O/ EFFEE  0~—0.02mm

Tolerance for Outer Diameter

Type 3 §[ _ _ _ é
Lc )
A7 o mm Unit : mm A7 o mm Unit : mm
VESIANWI S BihiER| @K (Vv iR a7 EE R ANV BER| &R |V R k(7| EE | REMmE
EDP No. Dc Lc L Ds Type Stock (Yen) EDP No. Dc Lc L Ds Type Stock (Yen)
3 8 | 100 6 3 [ — 56| 13 | 110 6 3 ] —
3.1 10 | 100 6 3 ] — 57| 13 | 110 6 3 ] —
32| 10 | 100 6 3 ] — 58| 13 | 110 6 3 ] —
33| 10 | 100 6 3 ] — 59| 13 | 110 6 3 (] —
34| 10 | 100 6 3 L] — 6 13 | 120 6 1 ] —
35| 10 | 100 6 3 ] — 6.1 | 16 | 120 6 2 ] —
36| 10 | 100 6 3 L] — 62| 16 | 120 6 2 L] —
37| 10 | 100 6 3 Ll — 63| 16 | 120 6 2 L] —
38| 11 100 6 3 (] — 64| 16 | 120 6 2 L] -
39| 11 100 6 3 Ll — 6.5| 16 | 120 6 2 L] —
4 11 100 6 3 (] — 66| 16 | 120 6 2 [ —
41| 11 100 6 3 Ll — 6.7 | 16 | 120 6 2 L] —
42| 11 100 6 3 (] - 68| 16 | 120 6 2 [ —
43| 11 100 6 3 Ll — 69| 16 | 120 6 2 L] —
44\ 11 100 6 3 (] — 7 16 | 120 6 2 [ —
45| 11 100 6 3 ] — 71 16 | 120 6 2 L] -
46| 11 100 6 3 (] — 72| 16 | 120 6 2 [ —
47 | 11 100 6 3 ] — 73| 16 | 120 6 2 ] —
48| 13 | 110 6 3 ] - 74| 16 | 120 6 2 ] -
49| 13 | 110 6 3 ] — 75| 16 | 120 6 2 ] —
5 13 | 110 6 3 ] — 76| 19 | 120 6 2 ] —
51| 13 | 110 6 3 ] — 77| 19 | 120 6 2 (] —
52| 13 | 110 6 3 L] — 78| 19 | 120 6 2 ] —
53| 13 | 110 6 3 ] — 79| 19 | 120 6 2 ] —
54| 13 | 110 6 3 L] — 8 19 | 130 8 1 L] —
55| 13 | 110 6 3 Ll — 81| 19 | 130 8 2 L]

— N
J=BERIEEEES [J= Stocked by specific distributors. Contact us for price & availability. X H



BT : mm Unit : mm B7 : mm Unit : mm
E 7597’17%5 25 [rogured] e [meme] PR L siEs] 28 [V s 7] EE |Eems
EDP No. Dc Lc L Ds Type Stock (Yen) EDP No. Dc Lc L Ds Type Stock (Yen)
M 82/ 19 |[130| 8 | 2 | [J — 11 | 22 [150 | 10 | 2 | [ —
83| 19 130 8 | 2 | O — 111 22 [150 | 10 | 2 | [ —
84/ 19 |130| 8 | 2 | [J — 112 22 [150 | 10 | 2 | [ —
85/ 19 |130| 8 | 2 | O — 13| 22 [150| 10 | 2 | OO —
86/ 19 |130| 8 | 2 | [ — 114 22 [150 | 10 | 2 | O —
87| 19 |130| 8 | 2 | O — 115 22 [150 | 10 | 2 | [J —
88| 19 |130| 8 | 2 | [OJ — 116 22 [150 | 10 | 2 | I -
89| 19 |130| 8 | 2 | O — 117 22 [150 | 10 | 2 | O —
9 | 19 |[130| 8 | 2 | [OJ — 118 22 [150 | 10 | 2 | [ —
91| 19 |[130| 8 | 2 | O — 119 26 | 150 | 10 | 2 | [J —
92| 19 |130| 8 | 2 | [OJ — 12 | 26 | 180 | 12 | 1 O —
93| 19 [130| 8 | 2 | O — 125 26 | 180 | 12 | 2 | [J —
94| 19 130 8 | 2 | [J — 13 | 26 | 180 12 | 2 | [J —
95| 19 [130| 8 | 2 | O — 135 26 | 180 | 12 | 2 | [ —
96| 22 [130| 8 | 2 | [ — 14 | 26 | 180 12 | 2 | [J —
97| 22 |130| 8 | 2 | O — 145 26 | 180 | 12 | 2 | [ —
98| 22 [130| 8 | 2 | [J — 15 | 26 180 | 12 | 2 | [ —
99| 22 [130| 8 | 2 | O — 155 32 [ 180 | 12 | 2 | [ —
10 | 22 | 150 | 10 | 1 O — 16 | 32 | 200 | 16 | 1 O —
101 22 [150 | 10 | 2 | O — 165 32 | 200 16 | 2 | [J —
102 22 150 | 10 | 2 | [ — 17 | 32 |200 16 | 2 | [J —
103| 22 150 | 10 | 2 | O — 175 32 | 200 | 16 | 2 | [J —
104 22 150 | 10 | 2 | [ — 18 | 32 | 200 16 | 2 | [J — (o]
105 22 150 10 | 2 | O | — 185 32 200 16 | 2 | O | — A
106 22 | 150 | 10 | 2 | O | — 19 | 32 | 200 16 | 2 | O | — g
107| 22 150 | 10 | 2 | O — 195 38 | 200 16 | 2 | [J — >
108 22 | 150 | 10 | 2 | [ — 20 | 38 | 220 | 20 | 1 m — D
109] 22 [150 | 10 | 2 | O | — S

O=4EREEEESR = Stocked by specific distributors. Contact us for price & availability.
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17

@ﬁij BEESHOERTI RS )L/ —X  caARsDEEND MILLS FOR COUNTERBORING
DIA-ZDS

DIAd—bF E<SDOIITIAH 2FY3—Bb DIA Coated 2Flutes Short for Counterboring

OE

Tool Material

_Eipu:d

Surface Treatment

@ LlhA

Helix Angle

O mFEE

BRHNFEESE
Micro Grain Carbide
DIAd—F1>7
DIA Coating

#20°

About 20°

0 ~— 0.02mm

Tolerance for Outer Diameter

B mm Unit : mm

<y
&) ¥
S=——-
Lc

L

#0s

4 —

B4 > mm Unit : mm

DM xR 28 [Sro@ #E |@Ems ﬁ&“)ﬁ%ﬁ 25 [vooor| #E [Eeme
EDP No. Dc Lc L Ds Stock (Yen) EDP No. Dc Lc L Ds Stock (Yen)
0.5 1 40 4 ] - 29 8 45 4 ] -
0.6 1.2 40 4 ] - 3 8 50 6 ] -
0.7 1.4 40 4 ] - 3.3 10 50 6 ] -
0.8 1.6 40 4 [] — S5 10 50 6 O —
09 2 40 4 ] - 4 11 50 6 ] -
1 2.5 45 4 [] - 4.2 11 50 6 | -
1.1 2.5 45 4 L] - 4.5 11 50 6 L] -
1.2 4 45 4 ] - 5 13 60 6 ] -
1.3 4 45 4 L] - 55 13 60 6 L] -
1.4 4 45 4 ] - 6 13 60 6 ] -
1.5 4 45 4 ] - 6.5 16 70 6 ] -
1.6 5 45 4 ] - 6.8 16 70 6 ] -
1.7 5 45 4 (] - 7 16 70 6 ] -
1.8 5 45 4 ] - 7.5 16 70 6 ] —
1.9 5 45 4 ] - 8 19 70 8 ] -
2 6 45 4 ] - 8.5 19 80 8 ] -
2.1 6 45 4 ] - 9 19 80 8 ] -
2.2 6 45 4 ] - 9.5 19 80 8 ] -
2.3 6 45 4 ] - 10 22 80 10 (] —
2.4 8 45 4 ] - 10.3 22 90 10 ] —
2.5 8 45 4 ] - 10.5 22 a0 10 ] —
2.6 8 45 4 [] — 11 22 90 10 O —
2.7 8 45 4 ] — 11.5 22 a0 10 ] -
2.8 8 45 4 [] - 12 26 90 12 | -

O=tEREBEEESR

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



w)ﬁ'}\&qfrx EE& ngly RS )L/ =X cPmEND MILLS FOR COUNTERBORING

RUIWTININIRO—BZELS DIIIICH o Supports general counterboring work after drilling a pilot hole.
VP-ZDS

VI—BKFCPM EE<$HIIIEH 2F 33— V Coated CPM 2Flutes Short for Counterboring

Type 1 0
T%L“ B " o - — 11
ol FHBE0.05MmELT e
Flatness = 0.05mm
O /N1 Z (CPM) Type 2 g% - S
Tool Material Powder Metallurgy HSS (CPM) A4 U S
@=EME V-5 - ]
Surface Treatment V Coating
®nihsA 05 L
Helix Ar:gle About 25° Type 3 SI L B 2
O/ EFFEFAE 0~—0.083mm ® o ®
Tolerance for Outer Diameter %—’J L J
B mm Unit : mm B4 mm Unit : mm
w%ﬁ &R [yroB W7 EE | REME ﬁ%%ﬁ 28 [ynrB[HRs (7] 78 B
EDP No. Dc Lc L Ds Type Stock (Yen) EDP No. Dc Lc L Ds Type Stock (Yen)
8463030 | 3 8 50 6 3 D 7,880 8463052 | 5.2 | 13 60 6 3 D 8,420
8463031 | 3.1 10 50 6 3 D 7,880 8463053 | 5.3 | 13 60 6 3 D 8,420
8463032 | 3.2 | 10 50 6 3 D 7,880 8463054 | 5.4 | 13 60 6 3 D 8,420
8463033 | 3.3 | 10 50 6 3 D 7,880 8463055 | 55 | 13 60 6 3 D 8,420
8463034 | 3.4 | 10 50 6 3 D 7,880 8463056 | 5.6 | 13 60 6 3 D 8,420
8463035 | 3.5 | 10 50 6 3 D 7,880 8463057 | 5.7 | 13 60 6 3 D 8,420
8463036 | 3.6 | 10 50 6 3 D 7,880 8463058 | 5.8 | 13 60 6 3 D 8,420
8463037 | 3.7 | 10 50 6 3 D 7,880 8463059 | 59 | 13 60 6 3 D 8,420
8463038 | 3.8 | 11 50 6 3 D 7,880 8463060 | 6 13 60 6 1 D 8,420
8463039 | 3.9 | 11 50 6 3 D 7,880 8463061 | 6.1 16 70 6 2 D 8,990
8463040 | 4 11 50 6 3 D 7,880 8463062 | 6.2 | 16 70 6 2 D 8,990
8463041 | 4.1 11 50 6 3 D 7,880 8463063 | 6.3 | 16 70 6 2 D 8,990
8463042 | 4.2 | 11 50 6 3 D 7,880 8463064 | 6.4 | 16 70 6 2 D 8,990 D
8463043 | 4.3 | 11 50 6 3 D 7,880 8463065 | 6.5 | 16 70 6 2 D 8,990 A
8463044 | 4.4 | 11 50 6 3 D 7,880 8463066 | 6.6 | 16 70 6 2 D 8,990 2
8463045 | 4.5 | 11 50 6 3 D 7,880 8463067 | 6.7 | 16 70 6 2 D 8,990 D
8463046 | 46 | 11 50 6 3 D 7,880 8463068 | 6.8 | 16 70 6 2 D 8,990 S
8463047 | 4.7 | 11 50 6 3 D 7,880 8463069 | 6.9 | 16 70 6 2 D 8,990 Vv
8463048 | 4.8 | 13 60 6 3 D 8,420 8463070 | 7 16 70 6 2 D 8,990 P
8463049 | 49 | 13 60 6 3 D 8,420 8463071 | 7.1 16 70 6 2 D 8,990 2
8463050 | 5 13 60 6 3 D 8,420 8463072 | 7.2 | 16 70 6 2 D 8,990 g
8463051 | 5.1 13 60 6 3 D 8,420 8463073 | 7.3 | 16 70 6 2 D 8,990

D=EEt2—1Z#EEM D=Inventory center stock item.
XREPHEADORY Y TR TICIEEBEFX-ZDSEHELE T,

2 We recommend the FX-ZDS for pre-drilling on an inclined surface or a curved surface.
MKW TEDWTIVENG HDEXIDTRT v T ENEEBLTTIL, N

¥ 3% We recommend step feeding when you require better chip breakage.



wﬁ'}‘&ﬁrx E-l‘._‘ <h %ml Y=L — X CPM END MILLS FOR COUNTERBORING

VP-ZDS

FIN=U40)

Vd—MCPM EE<$DOIIIE 2¥F3/3—Bb V Coated CPM 2Flutes Short for Counterboring

Type 1 "
R e RSP ——
ol F38RE£0.05mmIT — ]
Flatness = 0.05mm
O H F/N\A Z (CPM) Type 2 3%) - . &
Tool Material Powder Metallurgy HSS (CPM) © =
O RMEULIE V=717 %J L
Surface Treatment V Coating
®hLLns #9125 %
Helix Aigle About 25° Type 3 SI w\\é L B 2
O EHEE  0~—0.03mm s %LC °
Tolerance for Outer Diameter k“““‘J L J
B :mm Unit : mm B :mm Unit : mm
75&‘715%5 28 [veooBlis( 7] EE e ‘ﬁ?&ﬁ%ﬁ 8 [JroBWRs (7] TE [BEEE
EDP No. Dc Lc L Ds Type Stock (Yen) EDP No. Dc Lc L Ds Type Stock (Yen)
8463074 | 7.4 16 70 6 2 D 8,990 8463096 | 9.6 22 80 8 2 D 10,300
8463075 | 7.5 16 70 6 2 D 8,990 8463097 | 9.7 | 22 80 8 2 D 10,300
8463076 | 7.6 19 70 6 2 D 8,990 8463098 | 9.8 22 80 8 2 D 10,300
8463077 | 7.7 19 70 6 2 D 8,990 8463099 | 9.9 22 80 8 2 D 10,300
8463078 | 7.8 19 70 6 2 D 8,990 8463100 |10 22 80 10 1 D 10,300
8463079 | 7.9 19 70 6 2 D 8,990 8463101 | 10.1 | 22 90 10 2 D 12,800
8463080 | 8 19 70 8 1 D 8,990 8463102 |10.2| 22 90 10 2 D 12,800
8463081 | 8.1 19 80 8 2 D 10,300 8463103 |10.3| 22 90 10 2 D 12,800
8463082 | 8.2 19 80 8 2 D 10,300 8463104 |10.4| 22 90 10 2 D 12,800
8463083 | 8.3 19 80 8 2 D 10,300 8463105 |10.5| 22 90 10 2 D 12,800
8463084 | 8.4 19 80 8 2 D 10,300 8463106 |10.6| 22 90 10 2 D 12,800
8463085 | 8.5 19 80 8 2 D 10,300 8463107 |10.7 | 22 90 10 2 D 12,800
8463086 | 8.6 19 80 8 2 D 10,300 8463108 |10.8| 22 90 10 2 D 12,800
8463087 | 8.7 19 80 8 2 D 10,300 8463109 |10.9| 22 90 10 2 D 12,800
8463088 | 8.8 19 80 8 2 D 10,300 8463110 | 11 22 90 10 2 D 12,800
8463089 | 8.9 19 80 8 2 D 10,300 8463111 |11.1 | 22 90 10 2 D 12,800
8463090 | 9 19 80 8 2 D 10,300 8463112 |[11.2| 22 90 10 2 D 12,800
8463091 | 9.1 19 80 8 2 D 10,300 8463113 |11.3| 22 90 10 2 D 12,800
8463092 | 9.2 19 80 8 2 D 10,300 8463114 |11.4 | 22 90 10 2 D 12,800
8463093 | 9.3 19 80 8 2 D 10,300 8463115 |11.5| 22 90 10 2 D 12,800
8463094 | 9.4 19 80 8 2 D 10,300 8463116 |11.6| 22 90 10 2 D 12,800
8463095 | 9.5 19 80 8 2 D 10,300 8463117 |11.7 | 22 90 10 2 D 12,800

19

D=7Et > 2—1Z#%£EES D=Inventory center stock item.

HEEPHEADORYY > TR TICIEBREFX-ZDSEHEZLE T,
3% We recommend the FX-ZDS for pre-drilling on an inclined surface or a curved surface.
MKW TEPMTIVENG HBE XD T AT v T ENEEBLTTIL,

%% We recommend step feeding when you require better chip breakage. N H



B D mm Unit @ mm Bt mm Unit : mm
ﬁ;ezrsﬁ S8 [yroB[URs17] T [REmms 75?115%5 28 [yroBlHs (7] 8 [
EDP No. Dc Lc L Ds Type Stock (Yen) EDP No. Dc Lc L Ds Type Stock (Yen)
AL 8463118 |11.8| 22 90 10 2 D 12,800 22 38 125 | 20 2 L] -
8463119 |11.9| 26 90 10 2 D 12,800 225| 45 135 | 20 2 L] =
8463120 |12 26 90 12 1 D 12,800 23 45 135 | 20 2 ] -
8463125 |12.5| 26 100 12 2 D 16,100 23.5| 45 135 | 20 2 [ =
8463130 |13 26 100 12 2 D 16,100 24 45 135 | 20 2 ] -
8463135 |13.5| 26 100 12 2 D 16,100 245| 45 135 | 20 2 [l =
8463140 |14 26 100 12 2 D 16,100 25 45 140 | 25 1 ] -
8463145 | 14.5| 26 105 12 2 D 17,900 255| 48 140 | 25 2 O =
8463150 |15 26 | 105 | 12 2 D 17,900 26 48 | 140 | 25 2 ] -
8463155 |15.5| 32 115 12 2 D 19,100 26.5| 48 140 | 25 2 Ol =
8463160 |16 32 115 16 1 D 20,200 27 50 145 | 25 2 ] -
8463165 | 16.5| 32 115 16 2 D 23,800 27.5| 50 145 | 25 2 O =
8463170 |17 32 115 16 2 D 23,800 28 50 145 | 25 2 ] -
8463175 (17.5| 32 115 16 2 D 23,800 28.5| 53 145 | 25 2 O =
8463180 |18 32 115 16 2 D 23,800 29 53 145 | 25 2 [l -
8463185 (185 32 115 16 2 D 27,100 29.5| 53 145 | 25 2 I =
8463190 |19 32 115 16 2 D 27,100 30 53 145 | 25 2 L] -
8463195 |19.5| 38 125 16 2 D 27,900 30.5| 56 150 | 25 2 O =
8463200 | 20 38 125 | 20 1 D 27,900 31 56 150 | 25 2 L] -
20.5| 38 125 | 20 2 ] = 31.5| 56 150 | 25 2 L] =
21 38 125 | 20 2 ] - 32 60 160 | 32 1 L] -
21.5| 38 125 | 20 2 [] - D=7E+t>2—1Z%EES D=Inventory center stock item.

O=%TEREEEER

[[]= Stocked by specific distributors. Contact us for price & availability.
XEEPHEADR YY) TN TICIEBEFX-ZDS e #HELE T,

$%¢We recommend the FX-ZDS for pre-drilling on an inclined surface or a curved surface.
XXV TERMTIDENHBEZEDT ATy THEYEEBLTTEL,
%% We recommend step feeding when you require better chip breakage.
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wﬁ'}\&ﬁrx E <h %ml Y=L — X CPM END MILLS FOR COUNTERBORING

VP-LS-ZDS

VI—PFCPM EE<SHINIIA OYIv+vyo2F 23— VCoated CPM 2Flutes Short With Long Shank for Counterboring

P —

=

Tool Material

@ RMEULIE

Surface Treatment

@hLlUnhA

Helix Angle

Ot ERRE

¥FR/N1Z (CPM)

Powder Metallurgy HSS (CPM)

VIa—rq1>7

V Coating

#925°

About 25°

0 ~— 0.03mm

Tolerance for Outer Diameter

- 2 ) Type 1 éE@[&)
T

Type 2 QENJ

¢Ds

B > mm Unit : mm

B mm Unit : mm

75&‘715%5 2F [vroslpre 7] EE [Eeme ‘ﬁ?&ﬁ%ﬁ 2E [VroBlbire 7] EE [Eems
EDP No. Dc Lc L Ds Type Stock (Yen) EDP No. Dc Lc L Ds Type Stock (Yen)
6 13 120 6 1 ] - 82| 19 130 8 2 [] —
6.1 16 120 6 2 ] — 83| 19 130 8 2 ] -
6.2 16 120 6 2 ] - 84| 19 130 8 2 [] —
6.3 16 120 6 2 ] — 85| 19 130 8 2 [l —
6.4 16 120 6 2 L] - 86| 19 130 8 2 [] -
6.5 16 120 6 2 ] - 87| 19 130 8 2 [l -
6.6 16 120 6 2 L] — 88| 19 130 8 2 L] -
67| 16 [120] 6 | 2 | O - 89| 19 [130] 8| 2 | O -
68| 16 |120| 6 | 2 | O - 9 | 19 |130] 8| 2 | O -
69| 16 [120] 6 | 2 | O - 91| 19 [130] 8| 2 | O -
7 16 120 6 | 2 | O - 92| 19 |130] 8| 2 | O -
71 16 [120] 6 | 2 | O - 93| 19 [130] 8| 2 | O -
7216 [120] 6 | 2 | O - 94| 19 130 8| 2 | O -
73| 16 [120] 6 | 2 | O - 95| 19 [130] 8| 2 | O -
7416 [120] 6 | 2 | O - 96| 22 130 8| 2 | O -
75| 16 |120] 6 | 2 | O - 97| 22 [130] 8| 2 | O -
76 | 19 [120] 6 | 2 | O - 98| 22 130 8| 2 | O -
77 | 19 [120] 6 | 2 | O - 99| 22 [130]| 8| 2 | O -
7.8 19 120 6 2 ] - 10 22 150 10 1 [] -
79 19 120 6 2 ] — 10.1 | 22 150 10 2 ] -
8 19 130 8 1 ] - 10.2| 22 150 10 2 [] —
8.1 19 130 8 2 ] — 10.3| 22 150 10 2 [l —

O=4%EREEEER

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

HUEPHEADORY) > JRINTICIIEBEFX-ZDSE#HELE T,

3% We recommend the FX-ZDS for pre-drilling on an inclined surface or a curved surface.
RPN TEPMTIVENGHBEEIIDTIT v TENERBLTTIL,
%% We recommend step feeding when you require better chip breakage.




B D mm Unit @ mm Bt mm Unit : mm
E =i No! 4 RIS W7 PPl = ﬁ?JJ%E 28 [yroBphs7] EE [BEmE
EDP No. Dc Lc L Ds Type Stock (Yen) EDP No. Dc Lc L Ds Type Stock (Yen)
LM 104 22 150 | 10 | 2 | [J - 125 26 180 | 12 | 2 | [J -
105 22 | 150 | 10 2 L] - 13 26 | 180 | 12 2 L] -
106 22 | 150 | 10 2 L] - 135 26 | 180 | 12 2 L] =
10.7| 22 | 150 | 10 2 L] = 14 26 | 180 | 12 2 L] -
10.8| 22 | 150 | 10 2 L] - 145| 26 | 180 | 12 2 L] =
109 22 | 150 | 10 2 L] - 15 26 | 180 | 12 2 L] -
11 22 | 150 | 10 2 L] - 165 32 | 180 | 12 2 L] =
11.1] 22 | 150 | 10 2 [l - 16 32 | 200 | 16 1 [ -
11.2] 22 | 150 | 10 2 ] - 165 32 | 200 | 16 2 L] =
11.3] 22 | 150 | 10 2 [l - 17 32 | 200 | 16 2 [ -
11.4] 22 150 10 2 ] - 17.5| 32 | 200 16 2 ] =
115 22 | 150 | 10 2 ] - 18 32 | 200 | 16 2 ] -
116 22 | 150 | 10 2 ] - 185| 32 | 200 | 16 2 ] =
11.7] 22 | 150 | 10 2 ] - 19 32 | 200 | 16 2 ] -
11.8] 22 | 150 | 10 2 O - 195| 38 | 200 | 16 2 ] =
119 26 | 150 | 10 2 ] = 20 38 | 220 | 20 1 L] -
12 26 | 180 | 12 1 ] - (=8BEREEEESR

[[]= Stocked by specific distributors. Contact us for price & availability.
HEEPHMEAOR UYL JRiITIC G BEFX-ZDSEHRZLE T,

¢ We recommend the FX-ZDS for pre-drilling on an inclined surface or a curved surface.
XX LT ERMTIDENFHBEZIEDT ATy TEYERBLTTIL,
% We recommend step feeding when you require better chip breakage.

Vv
B
L
S
Z
D
S

N
N



23

I:LJi

EHER

Recommended Milling Conditions

FX-ZDS/FX-LS-ZDS/FX-ZDN/FX-HO-ZDN

— MRS - SRl - $5k aal TER SES - U )\ — R/ (RE ) B T LR
mApE | DS G MNTETOSTEE | SRR g
SUBRL R L S$$400-S55C-FC250 SCM SKTSKS  SKD SKT-SKD-NAK55-HPM1 SKD-SUS304
(~750N/mm?) (~30HRC) (30~40HRC) (40~45HRC)
EDRIERRE ~ i ~ i ~ i ~ !
e SPEED 60~80mM/min 40~63m/min 30~50m/min 20~40m/min
PASES CERRE | EXDRE | EDE | OEnEE | ZDRE | #DE | ORERE | ZDOEE | *DhE | OERRE | ZDEE | *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)
0.5 20,000 150 0.004 ~0.01 20,000 150 0.004 ~0.01 — — — — — —
1 19,000 290 0.012~0018| 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 3,250 295 007 ~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 0.07 ~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 1,950 360 015 ~021 1,600 295 015 ~0.21 1,300 240 015 ~0.21 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 ~02
16 1,500 360 02 ~027 1,200 295 02 ~027 990 240 02 ~027 795 155 0.15 ~023
18 1,300 360 021 ~03 1,100 295 021 ~03 880 240 021 ~03 700 155 0.16 ~0.25
20 1,200 360 024 ~034 985 295 024 ~0.34 795 240 024 ~0.34 635 155 019 ~028
1 H=1DLLF
ISy H HS 1D B
DEPTH OF CUT I TIUERL I
Without pilot hole

i) FX-LS-ZDS. FX-ZDN#% Z{EHMBA L. EROBIEERE. %) EEE70%~90% & L TTFE 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. ERE, V-7 LAYV FETTI S AFMINF L TH B EERIRELAEHDTT,

2. EFRIE. RSP 1DUTOHEDENTT,

3.2DABIMIREINZEE. ATy TMITEHRELET,

4 B, RV ZERIMEOH ZBENDTVNHDOE ZERAT I,

5 IMIMDOIRPRIFAEDIRRIC L > THIHIREEZHEL TTFE 0,

6. T2 RIIEWFIBEOIEOI RN, 10umITICHZ TTF &L,

7 DIHLEENEHEI B L 2 H DT, BIEEDDEVWHDE ZFERATE L,

8. TERZ¢ IKMa#HIM [6448 - TEM]. [FAEW - 7UN— K8 (BhEl#)]
TZEADHE IR, KAMTHIAFIOERRIEEHEL T,
KAMBRETO ZFERADE G, EROBERE, % V) EE £60%~80% & LTTFEL,

9. BXDBZEICIE., YINKTHEEVHI/EVELD, I770-CTHINLKTERBRELTT
vy,

10.TEF ¢ 1 Kk, FENOIFEHITHEZLE LA,

M BEHEANOMIOHZE . IMTEEMEE(B)ICEY. BERE, X V) RE % HE
T,
MIEERAEE(B)#30" UTOREADINITIE., EROZEVERE 40~ 60% 2#BR
ICZERATEV,
MIEERAE(B) /30" 2B AZMI Tk, EROEEERE 60~ 80%. * V) RE
20~ 40% & BRICTERAT I,

12. TR HBHE. NI THPMRENERADTRAT Yy TINITAfT-oTF &L,

1. MIRDABEBROEEEVEET BHEE. MIBECEHLE LREEEmERE. #*V)
REZRET I,

14. %722 LERYEICHWT, YIELARIZERT 2355 3. YIRIEE A —H DR
B3HNELTIEAT IV, /2, I FTOMBISEFET SV, BROBIAFHY 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.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.



| TR EER
CA-ZDS/CA-LS-ZDS

Recommended Milling Conditions

BT ORI ALUMINUM ALLOY ALUMINUM ALLOY CASTING MAGNESIUM ALLOY
A7075 <Si 13% AZ91 - AZBOA
an DHEREE 80~200m/min 50~150m/min 50~100m/min
IR [CI#RERE XD RE ED &8 [CIERERE XD RE pr o)1 BIFmEE XD IRE peyo)--1
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 0.012 ~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 5,000 450 007 ~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 ~0.22 3,800 575 012 ~0.18 3,000 450 012 ~0.18
12 4,250 915 018 ~0.26 3,200 515) 015 ~021 2,500 450 015 ~021
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 ~0.34 1,450 450 024 ~034
H=1DLF
ThARS H I H=1D ,3\
DEPTH OF CUT i TR L I
Without pilot hole

i) CA-LS-ZDS#% ZERHDHZA IR, EROAERE., £V EEE70%~90%E LTTE L,
When using CA-LS-ZDS, please decrease the RPM and feed rate to 70 - 90% of the figures in the above table.

DIA-ZDS

A FIL=E=H Las FILE =D LEEHY FILE = LAEHY ROV AR \E (CFRP) IRt (V> F T
WORK ALUMINUM ALLOY ALUMINUM ALLOY CASTING ALUMINUM ALLOY CASTING MAGNESIUM ALLOY WESZVIR-TS5T7A
WATERIAL A7075 <Si 13% =Si 13% AZ91 - AZBOA CONPOSTE NATERIAL - SAITTLE MATERIAL

%@Lﬁéﬁ 80~200m/min 50~150m/min 30~130mM/min 50~100m/min 30~120m/min
ParEs BEGRE XDRE | EXDE |EEnRE XDRE| EXDE |BEEnRE | XDRE| XDE |EEnRE | XDIRE| XDE |BEEnRE XDRE| XD
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 ]0.004~001 | 20,000 150 |0004~001 | 20,000 100  0.002~0.01
1 20,000 | 360 |0.014~0021) 20,000 | 300 |0012~0018[ 20,000 | 300 |0.012~0.018] 20,000 | 300 |0012~0018[ 20,000 | 200 |0.005~0.02
2 20,000 | 720 [0028~0043] 19,000 | 570 [0.024~0036] 15,000 | 450 [0.022~0.034[ 15,400 | 450 ]0.024~0036] 13,000 | 250 |0.01 ~0.04
3 17,000 | 915 ]0.042~0066) 12,500 | 575 |0035~0055[ 10,000 | 450 [0.035~0.055] 10,000 | 450 |0035~0055( 8,500 | 250 [0.01 ~0.06
4 12,500 | 915 ]0054~009 | 9,550 | 575 |0045~0075 7,550 | 450 [0.045~0075| 7,500 | 450 |0045~0075 6,350 | 250 [0.02 ~0.07
5 10,000 | 915 |0066~0.114] 7,650 | 575 [0055~0095| 6,000 | 450 [0.055~0095| 6,000 | 450 ]0055~009%| 5,100 | 250 |0.03 ~0.08
6 8,500 | 915 008 ~013 | 6,350 | 575 007 ~0.01 5,000 | 450 0.07 ~0.11 5,000 | 450 [007 ~011 ] 4,250 | 250 [0.04 ~0.09
7 7250 | 915 [009~016 | 5,450 | 575 (008 ~013| 4,300 | 450 [008~0.13| 4,300 | 450 [007~012 | 3,650 | 250 |0.05 ~0.1
8 6,350 | 915 |01 ~017 | 4,750 | 575 |009~014| 3,800 | 450 009 ~014| 3,750 | 450 [009~014 | 3,200 | 250 [0.06 ~0.11
9 5650 | 915 (012 ~02 4250 | 575 (011 ~017 | 3,350 | 450 |01 ~017| 3,350 | 450 |01 ~016 | 2,850 | 250 |0.07 ~0.12
10 5100| 915 |014~022 | 3,800 | 575 |012~018| 3,000 | 450 |012~018| 3,000 | 450 [012~018 | 2,550 | 250 [0.08 ~0.13
11 4600 | 915 [016~024 | 3,500 | 575 [043~019| 2,750 | 450 [013~019 | 2,750 | 450 [013~019 | 2,300 | 250 |0.09 ~0.14
12 4250 915 018 ~026] 3,200 | 575 |015~021| 2,500 | 450 0.15~021 2,500 | 450 [014~02 ] 2,150 | 250 |01 ~0.15
AR H I HEDET
DEPTH OF S Tyl B I
Without pilot hole

1.ERE V-V LEFPFIETTISA XFMINFLTHBZEEFIRELAEHDTT,

2. R, RRIPVIDUTOHZEDHDTT,

M, KA BEIMEDH ZBENTNBDE ERAT S,

4 NI DOFRPIRIFHEDIRRIC & > THHIEEERBELTT S,

5. T2 RINEWMIBEEOIEDIRNIE, 10umITICHZ TR &L,

6 HELHEIIHEIMICE L 26D T, BEMODLEVEDE ZFERTE L,

7 EZRDBEICE, YU THEZUHPEVES, I7TO-ICTYILTERELTT
LY,

8 REHBADININZEE. MIEERAE(B)ICELY . EERRE, *EV)REEAET
LY,
MIEERAE(B) 30" UTOHAANDMITIE, EROXVEE 40~ 60% 2 HR
ICZERAT AV,
MTEENEE(B)H30° £#BA 3L Tld. LRDMEEHE 60~ 80%. %) KE
20~ 40% # BRICTERAT I,

9. MIRDUBADEEEZVELTZHEE. MIBEICEDE LEEEERE., %)
REEFET I,

10. ¥ 7 %27 LERUEICHWT, YHIARI 2 ERT 215813, THIBARI X —HDOHEES
3H0ELTIERATIV, - IV TOMBITEET SV BROBANFHET,

11.DIA-ZDS (5 I 3 EMMOMIOZE E. MEMKELTIT>TTFE V. EVEr -
TR, 5IK. BEDBEIIPHYET, WEET 25 EAFICHEERIZTRERY
HET,

12.DIA-ZDS IZ# |7 2CFRP £ #HHEIMEIE. LY OMERZOEEEICL>TKREL
HEBEZUET, YHIRRZELPSEGRE, RV REEHAET IV,

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.For DIA-ZDS, 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.For DIA-ZDS, 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.

24
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VP-ZDS/VP-LS-ZDS

"'FFEZE?E Recommended Milling Conditions

—RRiES = - 854 5 =~ == ==
IS Mﬁ%ﬁgi@ﬁ%ﬁfﬁgfﬁ ALLO?S%E@L?O%E@TEEL HAFaDEE]r\x?EEE)ﬁéﬂT.Eé_ZT/Al'NJL?s%ﬂ STEEL 7)[/:_'???’\%’\‘5'\,)1[2?53 FiEEind
WORK MATERIAL SS400-S45C-EC250 SCM-SKJ-SKS SKD-SKT-SUS ALUMINUM ALLOY CASTING
(~750N/mm®) (~30HRC) (30~40HRC) A7075-<Si 13%
et 16~30m/min 12~25m/min 10~20m/min 30~80m/min
PYNES CEIEE | XDERE | EDHE |DImEE | XDFEE | ZDE | DimERE | XOFEE | XDE | EEmERE | ZDEE | XDE
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
21 380 80 0.16~0.26 300 65 0.16~0.26 230 48 0.16~0.26 760 180 0.16~0.29
22 360 80 0.17~0.27 290 65 0.17~0.27 220 48 0.17~0.27 730 180 0.17~0.3
23 350 80 0.18~0.28 280 65 0.18~0.28 210 48 0.18~0.28 690 180 0.18~0.31
24 330 80 0.19~0.29 270 65 0.19~0.29 200 48 0.19~0.29 660 180 0.19~0.32
25 320 80 02 ~03 260 65 02 ~03 190 48 02 ~03 640 180 0.2 ~0.33
26 310 80 0.21 ~0.31 250 65 0.21 ~0.31 185 48 0.21 ~0.31 610 180 0.22~0.35
27 300 80 0.22~0.32 240 65 0.22~0.32 180 48 0.22~0.32 590 180 0.23~0.36
28 290 80 0.23~0.33 230 65 0.23~0.33 170 48 0.23~0.33 570 180 0.24~0.37
29 280 80 0.24~0.34 220 65 0.24~0.34 165 48 0.24~0.34 550 180 0.25~0.38
30 270 80 025620185 210 65 02520185 160 48 02520185 530 180 0.26 ~0.39
31 260 80 0.26 ~0.36 205 65 0.26 ~0.36 155 48 0.26 ~0.36 510 180 0.27~0.4
32 250 80 0.27 ~0.37 200 65 0.27 ~0.37 150 48 0.27 ~0.37 500 180 0.28 ~0.41
. Ij Y H=1DIITF
THARS H=1D
DEPTH OF CUT TED
With pilot hole

7E) VP-LS-ZDS#% ZERDIGEIE. EROOERE. *FVEEE60%~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.
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2. LRI RESHV1DUTOHBENHDTT,
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4 1. RV BRIED S ZBEDB VDD E ZHEAT SV,

5 INIMDOFRRPRIFHEDIKRICE - TUIHIRAEZREL TTF S,

6 YIHIHESHEIMISE L 2 b D& CERVELEE. +AITEAT IV,

7 MIROEBAPHEBEE LD & F, MEEE, FVEELROBELVTIFTTEL,

BUNK TN TBIVLENHDEERDTIXT v TENEEBLTTF I,

QMM =T 2 THMIEh2HEE. BV K FOBHICERET SV,

10.v 722 LESUEICHWT, YIEIARI 2 ER T 21581, TIRIARI X —H D
ﬁ?}'g‘?@%%fiﬁﬁﬁ'[‘é Wo F7o, IKTORBIEET SV, BAOBLDY

NMAEO KDY > JRIMIIC G, BFEZDSY ) —XEHE LT,
ICLTTFEL,

BENDBLESE

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.If 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.



. *&‘ﬁu*z ﬁ'ﬂf\ﬁ Applicable Work Material

|
WORKEE,@RI AL FX-ZDS |FX-LS-ZDS| FX-ZDN | FX-H0-ZDN | CA-ZDS | CA-LS-ZDS | DIA-ZDS | VP-ZDS |VP-LS-ZDS
JDR i%&ﬁ%@msﬁi?@a iﬁ%\%ﬂ IRON (~750N/mm?) @) O O @) @) ©
A - TE ~
AEII_LO??STEEL o T%jOL STEEL ( SOHRC> © © @ © @ ©
5 i - A - T\ — R -
SXTAﬂLESISJS%EEIEI' HXJF_R"D?N%]E_JD STZ;LJ' PREHAEDE%@D STEEL (30 40HRC) © © @ @ O O
SHEE4
ﬂREDﬂE?\JED STEEL (40~45HRC) © @ @ @
77 = — A
i O O|lO| 0| 0] O
PSS LAREY <si 18% | O 0|0 0|0
ALUMINUM ALLOY CASTING >Si 13% @
RIRIILEE
MAgN:E?SﬁM ALLI(:)IY O O O O @ © © O O
#atr (CFRP) O
COMPOSITE MATERIAL
TS F I ESZy IR ©)
MACHINABLE CERAMIC
=
gRAjF’HIT)E /r '\ @
szg iy
Bl EEDHR rovicaion cuide
—MRELDOIIT TERIERE < O L
General Counterboring Inclined Surface Counterboring
gL TIED
Without pilot hole With pilot hole
FX-ZDS O O © @1BLE
FX-LS-ZDS O @) O #85E
FX-ZDN O @) A $SELE
FX-HO-ZDN O O AN
CA-ZDS O O O ¢15E
CA-LS-ZDS O @) O ¢15E
DIA-ZDS O @) O ¢ %C{eri
VP-ZDS O O —
VP-LS-ZDS O O —
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I: ( DF‘(DE;: Approximate Counterboring Diameters

B : mm Unit : mm

RUDHUE| RIL R (28R | 7NAETUSERIL SEEEIME 7RAETSERIL MRESDE FEES DR
(X) JIS B1176-2000%H (RI\DER) 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 33 5
1.7 2 - - 5
1.8 241 - - 5
2 2.4 3.98 4.2 7
2.2 2.6 - - 8
2.3 2.7 - - 8
25 29 4.68 5 8
2.6 3 - - 8
3 34 5.68 6 9
3.5 3.9 - - 10
4 4.5 7.22 7.5 11
4.5 5 - - 13
5 515 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’
< < > E—
dh dh
<> <+“——>
v —
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/\ Safe use of cutting tools

@Use safety cover, safety glasses and safety @Stop cutting operation immediately if you hear any
shoes during operation. strange cutting sounds.
@Do not touch cutting edges with bare hands. @Do not modify tools.
@Do not touch cutting chips with bare hands. @Please use correct tools for the operation.
Chips will be hot after cutting. Check dimensions to ensure proper selection.
@5top cutting when the tool becomes dull.
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@®Tool specifications are subject to change without notice.
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