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Recommended Drilling Conditions
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Diamondcut Router Bit For general contouring
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Recommended Cutting Conditions
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Up Draft Highrake 2-Flute End Mill
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Recommended Cutting Conditions
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Kyocera Repointing System
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High reliability and long tool life material

BFWO8DINY 5 —

FWO08 powder
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Features

Kyocera’s micro-grain carbide material consists of equal sized crystal substances retaining high reliability.
High performance and reliability are realized through appropriate material design and strictly controlled
production processes.

FWO0B6 has good wear-resistance and the micro grain carbide alloy is difficult to bent.

Especially in sizes above 0.4mm, the material shows optimal performance.

FWO7 promotes further miniaturization of micro grain and shows good wear-resistance and
breakage-resistance, especially in the 0.2mm to 0.4mm size range.

FWO08 micro grain carbide alloy features anti-wear and breakage with high balance.

NEEE
Advantages
FWO06 FWO07 FWo08
CoR (%
o (68 6.0 7.0 8.0
lS:Ee%ﬂcgravny 149 148 146
*
L Gl 93.8 93.9 93.6
ﬁfgﬁe gtgrzt? ?GPa) 4.2 4.5 4.5
HFEYAZ
BFTIX (um) 0.35 0.25 0.30

NEFHEMEER

SEM image

BN TEES SR

Micro-Grain Carbide material




FUILEY

@

AULY vy VI RU SSD . BRI A Y RIVT YV
Slim Shank Drill Se rl es For high speed spindle machine

S p2mmy vy
Feature 2mm shank

Q)
a L © A BEEEAEY RILYY VA
ASS F——{ ~ ) Usage For high speed spindle machine
e 1 e

31.75 1

ARLU—b
Straight drill
(9 0.050mm~ @ 0.20mm)

Sh}J ?IEJ'II
SR S B AN
Under cut

(90.25mm~@»0.40mm)

gg ZRL—h @S PUI—Hvk
Straight Drill Under Cut

AE(EBR Std. Stock
TSR Check Availability
MRED | SE4EEER Unmarked: special order only

e ES): B
nE ec) ¢)
Tolerance Point Angle Helix Angle Description
0.7 - - SSD-0050
0.0%0 0.9 - - SSD-0050-0.9
0005 1.0 120 42 SSD-0075 (
007 ° 1.2 120 42 $SD-0075-1.2 @)
1.0 120 42 SSD-0080 (
0.080 #0005 1.2 120 42 SSD-0080-1.2 ()
1.4 120 42 SSD-0080-1.4 ]
0,086 o008 1.0 120 42 SSD-0085 ([
' ° 1.2 120 42 SSD-0085-1.2 [ )
0.095 0005 1.4 120 45 SSD-0095-1.4 ®
0108 0008 1.8 120 45 SSD-0105-1.8 (
' © 2.0 120 45 SSD-0105-2.0  J
2.0 120 45 SSD-0120 (
0.12 10010 2.2 120 45 SSD-0120-2.2 ®
2.4 120 45 SSD-0120-2.4 O
2.0 130 40 SSD-015 (
0.15 19010 25 120 45 SSD-015-2.5 ®
2.7 120 45 SSD-015-2.7 (
10010 4.0 130 40 $SD-020 ®
020 1000 46 120 45 SSD-020-4.6 °
+0010 4.0 130 40 SSD-025 [
0.2 +0010 46 130 42 SSD-025-4.6 ®
+0.005
0.30 oo 5.5 130 40 SSD-030 [ )
0.35 #0010 5.5 130 40 SSD-035 {
0.40 010 6.5 130 40 SSD-040 ]
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AY LY v GEER) RUJL . EEEEAEVRIVY Y VEAR
skl SSD®® Series : Y

Slim Shank Drill (Reverse Shank Drill Reverse shank For high speed spindle machine large dia.

o p2mmI v Vo GER) IR

Feature 2mm shank drill (Reverce shank)

EL D BEEER A RV VA

Usage For high speed spindle machine

o - L
s}{/&_‘ ' ) FiS p2.05mm~@4.10mm

ZRL— b

| CIEEEIREN - straight drill

qV]
— i
G

@ RAETEER Std. Stock

&3
Straight Drill

A IR BE
nE a¢) )
Tolerance Point Angle Helix Angle Description
2.05 N 9.0 140 35 SSD-205 ]
2.10 N 9.0 140 35 SSD-210 [ J
2.50 N 9.0 140 35 SSD-250 L
3.00 N 9.0 150 35 SSD-300 L
3.05 N 9.0 150 35 SSD-305 ®
3.10 Je 9.0 150 35 SSD-310 [ ]
3.15 N 9.0 150 35 SSD-315 [ ]
3.20 N 9.0 150 35 SSD-320 [ ]
3.25 Py 9.0 150 35 SSD-325 [ J
3.30 N 9.0 150 35 SSD-330 ]
3.50 N 9.0 150 35 SSD-350 L
4.00 N 9.0 150 35 SSD-400 [ ]
4.05 N 9.0 150 35 SSD-405 [ ]
4.10 N 9.0 150 35 SSD-410 L
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?3.175mmy v+ {RIVE RU)D s .
3.175 S?;k Micro Drill = K D Serl eS

EREEZEAEVRILY Y VA

For high speed spindle machine

S| 93.175mmY vy

Feature 3.175 shank

Usage For micro drill

gAX @®0.10mm ~ ¢0.25mm

Size

M
N
- G BEOEALY KLY
8 L S Usage For high speed spindle machine
o]
@ ‘_‘“.s._-%( ®0.105mm~ ¢ 0.15mm
| =t
381 el Straight drill
\ "l
Straight Drill
@ iZHETEER Std.
L kmE  2JUA BE O EEREmE rook Avalabiy
N (mm) 8¢ ) ¢)
Tolerance Point Angle Helix Angle Description
0010 15 120 45 KSD-0105 L
0.105 +0.005
' 1.8 120 45 KSD-0105-1.8 o
0010 15 120 45 KSD-011 L d
0.110 :O:OOS
1.8 120 45 KSD-011-1.8 O
1.7 120 45 KSD-012-1.7 O
0.120 19010 2.0 120 45 KSD-012 (]
2.2 120 45 KSD-012-2.2 O
0010 25 120 45 KSD-015 O
0.150 10,005
: 2.8 120 45 KSD-015-2.8 O
PA »
fwIME RV KT S . WIVRTUITA
Micro Dirill e rl eS For micro drill
BN RBIRE. BP0 < SR
LO Feature Superior precise hole location
!: Good chip evacuation
™
s ANETE S

%%mgij.l:;\—g(_ |

‘ 38.1

&3
Straight Drill

g PUF—Hwh
Under Cut

SeimA *IVAE B
prow ac) )

Tolerance Point Angle Helix Angle Description
0.10 19019 1.1 140 40 KT-010 O
0.12 o0 20 130 45 KTH-012 ®
0.15 #0005 25 130 45 KTH-015 ®

19010 35 130 40 KT-020 ®
0.20 +0.010

o oos 4.0 140 40 KT-020-4.0 (
0.25 o0 40 140 40 KT-025 ®

ARL—bk
Straight drill
(p0.10mm ~@0.14mm)

%A
Under cut

(90.15mm ~@0.25mm)

NSt DR%

High rigidity design flute shape

A 5%
Shape of Drill

RULEL S TR CEND

Strong and superior breakage resistance

KT2U—X WEETR
KT Series Conventional

@ {BHEEER Std. Stock
| AEAZAETEEE MR Check Avalilability
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Under Cut Drill

" UDO1 Series

ZEERINIA

For multi layer board

3
s

»3.175

nE

L SEmA xILA

(mm)

ac)

)

7=k

Under Cut

B
nE

L

(mm)

R ki 3
off 23 m

TIBREEENERENENTVET
(RIF1EE00 < FHRH M)

Superior hole location and holl wall quality
(good chip evacuation)

Feature

HENBITH S
o ZRERNTAODNRS AT

General type of small holing to multi layer board

AP

Size

®0.15mm ~ ¢3.15mm
TUI—h"v bk

S B Under cut

AE7EE Std. Stock
ARAETEEESA Check Availability

BE

oe

kA RIVE
6c) )

Tolerance Point Angle Helix Angle Description Tolerance Point Angle  Helix Angle Description
o5 oo 245 120 45 UD01-015 ] 1.55 o oo | 130 | 38 UD01-155 ]
' ° 28| 120 45 UD01-015-2.8 [ 1.60 o 130 38 UDO01-160 [
020 woi |38 130 | 45 | UD01-020-38 | O 165 % 130 | 3 | UDO01-165 i
' © 141 | 140 42 UD01-020 L 1.70 oo 130 | 35 UD01-170 [
025 oo 1425 130 42 UD01-025 ] 1.75 o 130 35 UD01-175 L
' ° 45| 130 42 UD01-025-4.5 O 1.80 o 130 35 UD01-180 o
w001 145 | 130 42 UD01-030 { 1.85 o 130 35 UD01-185 L

%0 00 56| 130 | 42 | UDO1-030L () 1.90 +001 130 | 35 | UDO01-190 ()
001145 | 130 42 UDO01-035 ® 1.95 001 130 35 UD01-195 [

0% 00 56| 130 | 42 | UDO1-035L () 2.00 001 130 | 35 | UD01-200 ()
0.40 o L |10 40 UDO01-040L ] 2.05 o 130 35 UD01-205 ]
0.45 o ~ | 130 40 UDO01-045L J 2.10 o 130 35 UD01-210 J
0.50 oo 130 40 UD01-050L ] 2.15 oo 130 35 UD01-215 ]
0.55 o 130 40 UDO01-055L [ 2.20 o 130 35 UD01-220 [
0.60 o 130 | 38 UD01-060 [ 2.25 o 130 35 UD01-225 [
0.65 o 130 | 38 UD01-065 [ 2.30 o 130 35 UD01-230 [
0.70 o 130 | 38 UD01-070 [ 2.35 o 10 1% 35 UD01-235 [
0.75 o 130 | 38 UD01-075 ( 2.40 o 130 35 UD01-240 [
0.80 o 130 | 38 UD01-080 ] 2.45 o 130 | 35 UD01-245 ]
0.85 o 130 | 38 UD01-085 ] 2.50 o 130 | 35 UD01-250 L
0.90 o 130 | 38 UD01-090 ] 255 o 165 35 UD01-255 ]
0.95 o 130 | 38 UD01-095 ] 2.60 o 165 35 UD01-260 ]
1.00 0o 180 | 130 | 88 | UDO1-100 [ ) 265 o 165 | 35 | UD01-265 [ )
1.05 o 130 | 38 UD01-105 [ 2.70 oo 165 35 UD01-270 [
1.10 o 130 | 38 UD01-110 ] 275 oo 165 35 UD01-275 [
1.15 o 130 | 88 UDO01-115 ] 2.80 o 165 35 UD01-280 ]
1.20 o 130 | 38 UD01-120 ] 2.85 o 165 35 UD01-285 ]
1.25 o 130 | 38 UD01-125 ] 2.90 o 165 35 UD01-290 ]
1.30 o 130 | 38 UD01-130 [ 2.95 o 165 35 UD01-295 ]
1.35 o 130 | 38 UD01-135 [ 3.00 o 165 35 UD01-300 [
1.40 o 130 | 38 UD01-140 ] 3.05 o 165 35 UD01-305 [
1.45 o 130 | 38 UD01-145 [ 3.10 o 165 35 UD01-310 [
1.50 o 130 | 38 UD01-150 ( 3.15 o 165 35 UD01-315 [

#UDYU—XIFUDO T U —ZHEE Lk LT, *UD series has been switched to UDOT series.

6
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ARU=FFRUI . —hERA LA
Straight Drill SD Se rles For!general board

B R
Feature

TNIERERE ETNNERED
INSVR[CEBNTVET

Superior balance of precise hole location and wall
hole quality

$3.175

.--'_'-'_- — B & P 1% T ;\
o QQ.,_ - RIS

L ‘ S0 | ©0.50mm ~ @3.175mm
38.1 S0 (00.05mmAH)
| (By ®0.05mm)
Shape of Drill- ISiiEvelyigelyl
A=k R_lng 33°
Straight Drill Helix Angle
@ ZAETEER Std. Stock

L SEmA xILA BE L SEmA xILA BE

N (mm) 6() ) N (mm) 6() )
Tolerance Point Angle Helix Angle Description Tolerance Point Angle Helix Angle Description

+0 +0

0.50 oo |91 ] 130 33 SD-050 ® 1.90 o 102 | 130 33 SD-190 [
0.55 o le1 | 130 33 SD-055 ) 1.95 S0 102 | 130 33 SD-195 )
0.60 oo |91 ] 130 33 SD-060 [ 2.00 33 102 | 130 33 SD-200 [
0.65 93 91| 130 33 SD-065 L 2.05 33 102 | 130 33 SD-205 ]
0.70 oo |102] 130 33 SD-070 [ 2.10 o9 |102 ] 130 33 SD-210 [
0.75 o9 102 130 33 SD-075 o 2.15 o9 |102 | 130 33 SD-215 L
0.80 oL 102 130 33 SD-080 [ 2.20 a9 102 | 130 33 SD-220 [
0.85 45 102 130 33 SD-085 ] 2.25 o9 |102 | 130 33 SD-225 ]
0.90 o 102 180 33 SD-090 [ 2.30 o 102 | 130 33 SD-230 o
0.95 oo |102] 130 33 SD-095 [ ] 2.35 o 102 | 130 33 SD-235 [
1.00 o 102 180 33 SD-100 o 2.40 o 102 | 130 33 SD-240 o
1.05 o 102 130 33 SD-105 o 2.45 o 102 | 130 33 SD-245 o
1.10 oo 102 130 33 SD-110 o 2.50 o 102 | 130 33 SD-250 o
1.15 oL 102 180 33 SD-115 ® 2.55 o 102 | 1es 33 SD-255 [
1.20 oL 1102 180 33 SD-120 o 2.60 oo |02 | 165 33 SD-260 [
1.25 oL 1102 130 33 SD-125 o 2.65 oo |02 | 165 33 SD-265 [
1.30 oL 102 180 33 SD-130 o 2.70 oo |02 | 165 33 SD-270 [
1.35 oL 102 130 33 SD-135 ® 2.75 oo |02 | 165 33 SD-275 [
1.40 o102 180 33 SD-140 ® 2.80 oo |02 | 165 33 SD-280 [ )
1.45 o 102 180 33 SD-145 ® 2.85 oo |02 | 165 33 SD-285 [ )
1.50 oo |102] 130 33 SD-150 [ 2.90 oo |102 | 165 33 SD-290 [ ]
1.55 oo |102] 130 33 SD-155 (] 2.95 oo 102 | 165 33 SD-295 [
1.60 go 1102 130 33 SD-160 [ 3.00 oo 102 | 165 33 SD-300 [
1.65 go 1102 130 33 SD-165 o 3.05 oo 102 | 165 33 SD-305 o
1.70 Jo 1102 130 33 SD-170 [ 3.10 oo 102 | 165 33 SD-310 o
1.75 o 1102 180 33 SD-175 o 3.15 o 102 | 1es 33 SD-315 o
1.80 o 102 130 33 SD-180 o 3.165 o 102 | 1es 33 SD-3165 o
1.85 o 1102 180 33 SD-185 ® 3.175 o 102 | 165 33 SD-3175 [
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Z MU— FGEER) RUJL SD(EE) Series AEELRAIT A GEER)

Straight Drill (Reverse Shank Dirill) Reverse shank For general layer board (Reverse shank drill)

HNBES v I8

S| O—fTenmsRs 17
Reverse shank type brazed with

flute portion and shark

G —REMRINTRONEY A T (EER)

Usage For general layer board (Reverse shank dfill)

S0 | ©3.20mm~@6.50mm
Size (¢0.05mmZd+)

! 38.1 ‘

| (By ¢0.05mm)
3 2 hL—h
SlERERENE  Straight drill
AL—bk fQAtnAa 30°
Straight Drill Helix Angle

@ RAETEER Std. Stock

L SEimA RILA B L ScimA 2ILA BUE
pE  m 8c) ) Az m) 8c) )
Tolerance Point Angle Helix Angle Description Tolerance Point Angle Helix Angle Description

3.20 o 127 165 30 SD-320 ® 4.85 oo 127 165 30 SD-485 ()
3.25 o 127 165 30 SD-325 o 4.90 oo 127 165 30 SD-490 )
3.30 oo 1127 | 165 30 SD-330 ] 4.95 oo 1127 | 165 30 SD-495 [ J
3.35 o 127 165 30 SD-335 [ 5.00 oo 127 165 30 SD-500 [
3.40 o127 165 30 SD-340 [ 5.05 oo 127 165 30 SD-505 [
3.45 oo 1127 | 165 30 SD-345 [ 5.10 oo 1127 | 165 30 SD-510 [
3.50 oo 127 165 30 SD-350 [ 5.15 oo 127 1es 30 SD-515 [
3.55 oo 1127 1es 30 SD-355 () 5.20 oo 1127 1es 30 SD-520 )
3.60 3o 127 1es 30 SD-360 ] 5.25 33 127 1es 30 SD-525 [
3.65 oo 127 165 30 SD-365 [ ] 5.30 oo 127 165 30 SD-530 ()
3.70 o 127 165 30 SD-370 ([ 5.35 oo 127 165 30 SD-535 o
3.75 Jo 1127 | 1es 30 SD-375 ® 5.40 Jo 1127 | 1es 30 SD-540 [ )
3.80 oo 127 165 30 SD-380 o 5.45 oo 127 165 30 SD-545 [ J
3.85 o 127 165 30 SD-385 o 5.50 oo 127 165 30 SD-550 [ J
3.90 oo 1127 165 30 SD-390 [ 5.55 oo 1127 165 30 SD-555 o
3.95 o 1127 165 30 SD-395 ) 5.60 oo 1127 165 30 SD-560 )
4.00 oo 1127 165 30 SD-400 ) 5.65 oo 1127 165 30 SD-565 )
4.05 o 127 165 30 SD-405 ) 5.70 oo 127 165 30 SD-570 )
4.10 oo 127 165 30 SD-410 () 5.75 oo 127 165 30 SD-575 )
4.15 o 1127 165 30 SD-415 o 5.80 oo 1127 165 30 SD-580 [ J
4.20 Jo 1127 1es 30 SD-420 [ 5.85 oo 127 165 30 SD-585 o
4.25 oo 1127 1es 30 SD-425 () 5.90 oo 1127 ] 1es 30 SD-590 )
4.30 oo 1127 1es 30 SD-430 ® 5.95 Jo 1127 | 165 30 SD-595 )
4.35 oo 1127 1es 30 SD-435 ® 6.00 oo 1127 1es 30 SD-600 )
4.40 o 1127 165 30 SD-440 () 6.05 oo 1127 165 30 SD-605 )
4.45 oo 1127 | 1es 30 SD-445 ) 6.10 oo 1127 | 1es 30 SD-610 )
4.50 o 1127 165 30 SD-450 [ 6.15 oo 1127 165 30 SD-615 o
4.55 o 1127 165 30 SD-455 ) 6.20 oo 1127 165 30 SD-620 )
4.60 oo |127| 165 | 30 SD-460 ) 6.25 oo |127| 165 | 30 SD-625 )
4.65 oo |127| 185 | 30 SD-465 ) 6.30 oo |127| 185 | 30 SD-630 )
4.70 oo 127 185 | 30 SD-470 ) 6.35 oo |127| 185 | 30 SD-635 )
4.75 oo 127 185 | 30 SD-475 () 6.40 oo 127 185 | 30 SD-640 ()
4.80 oo |127] 1es | 30 SD-480 () 6.45 oo |127] 1es | 30 SD-645 ®

6.50 oo |127] 185 | 30 SD-650 ®
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TUNZARUI . 7
SIUITA ND Series E7ITH

o) 5 B gL =< TNHINYD Z
~ H BIRICHZ BT ENTEEY
(m] ™ High rigidity minimize hole wandering
AS) \ S
I%<L-H —— S — A 2 v
!

/ — Usage Slot drill
] T ———
38.1
SlE NN Straight drill

&3 =0
Straight Drill

@ IRAEF B Std. Stock
#REN © BSF4EES Unmarked: special order only

L STimA xIVA BUZR L ScimA 2JLA BUEE
pm m 8c) ) K= m) ac) )
Tolerance Point Angle Helix Angle Description Tolerance Point Angle Helix Angle Description

0.40 S 135 ] 150 20 ND-040S 115 o 186 | 150 20 ND-115 )
0.45 o les | 150 | 20 ND-045S 1.20 o les | 150 | 20 ND-120 °
0.50 3 140 ] 150 20 ND-050S 1.25 o 86 | 150 20 ND-125 o
0.55 oo | 47 | 180 20 ND-055S 1.30 o |86 | 180 20 ND-130 o
0.60 oo |47 ] 150 | 20 ND-060S 1.35 oo |86 | 150 20 ND-135 ®
065 0+ §1 47 | 150 20 ND-065S 1.40 N §1 8.6 | 150 20 ND-140 ()

001 | 86 | 150 20 ND-065 [ J 1.45 001 | 86 | 150 20 ND-145 o
070 _ggn 47 | 150 20 ND-070S 1.50 _ng 86 | 150 20 ND-150 o

001 | 86 | 150 20 ND-070 o 1.55 oo1 | 86 | 150 20 ND-155 [ J
0.75 3 186 | 150 20 ND-075 o 1.60 o 186 | 150 20 ND-160 [
0.80 2 186 | 150 20 ND-080 o 1.65 o 86 | 150 20 ND-165 o
0.85 oo | 86 | 180 20 ND-085 o 1.70 oo |86 | 180 20 ND-170 [
0.90 S |86 | 150 | 20 ND-090 O 1.75 oo |86 | 150 20 ND-175 o
0.95 oo | 88 | 1850 20 ND-095 o 1.80 o |88 | 180 20 ND-180 ®
1.00 2o 186 | 150 20 ND-100 o 1.85 o 186 | 150 20 ND-185 o
1.05 oo | 86| 150 | =20 ND-105 o 1.90 a0 |86 | 150 | 20 ND-190 [
1.10 o 186 | 150 20 ND-110 o

ZIVZERINITA RUIL . 7IV=ERA LA
Drill for Thin Aluminum Board BT D Se rleS For thin aluminum board

19 JNUZHIR Y0 < FHRBICEN.
— Ll PILSEIRINICGEL CWET
™ Feature Superior chip evacuation restraining burrs and
RSy suitable for thin aluminum board application

?mé;“;ﬁﬂ ST I L ISR TE

For thin aluminum board

| | eTe coe
Shape of Drill JsiiETel eyl
Straight Drill

@ FRETEER Std. Stock
RED | F4EFEES Unmarked: special order only

L cimA xILE Sk L SimA xILE BE
nE  (mm)  6() ) Nz (mm)  6() )
Tolerance Point Angle Helix Angle Description Tolerance Point Angle ' Helix Angle Description
0.13 oos |16 | 140 38 BTD-013 0.22 oms |20 | 130 37 BTD-022
0.15 s |16 | 140 38 BTD-015 o 0.25 oo 120 | 130 37 BTD-025 )
0.18 s |20 | 130 37 BTD-018 o 0.31 oo 130 | 130 37 BTD-031
0.19 ows |20 | 130 | a7 BTD-019
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FUILE y MERINTREG

Recommended Drilling Conditions

WSSD « KSD#% 1 J DN T4
For SSD / KSD Series
RUILE [EIEREL xEb FyvJO—R
¢D (min’) (m/min) (um/rev)
Diameter Spindle speed Infeed Rate Chip Load
350,000 14 ~ 241
0.080 4 ~ 6
300,000 12 ~ 18
350,000 1.8 ~ 25
0.105 5 ~ 7
300,000 156 ~ 241
350,000 21 ~ 35
0.12 6 ~ 10
300,000 1.8 ~ 3.0
0.15 300,000 24 ~ 3.6 8 ~ 12
0.20 250,000 30 ~ 38 12 ~ 15
0.25 200,000 24 ~ 3.6 12 ~ 18
0.30 160,000 24 ~ 29 15 ~ 18
0.35 140,000 21 ~ 25 15 ~ 18
0.40 120,000 1.8 ~ 24 15 ~ 20

NKTS 1 J ORI TR
For KT Series
RUILE [EIEREL oo} FvIJO—R
¢D (min'") (m/min) (um/rev)
Diameter Spindle speed Infeed Rate Chip Load
0.10 160,000 096 ~ 144 6 ~ 9
200,000 1.20 ~ 1.80
0.12 160,000 128 ~ 1.44 5 ~ 10
200,000 1.60 ~ 2.00
120,000 144 ~ 1.68
0.15 160,000 192 ~ 224 12 ~ 14
200,000 240 ~ 2.80
120,000 144 ~ 1.92
0.20 160,000 192 ~ 2.56 12 ~ 16
200,000 240 ~ 3.20
120,000 192 ~ 264
0.25 160,000 256 ~ 3.52 16 ~ 22
200,000 3.20 ~ 4.40

(EED)

- KTE A TOHENTRAETE D RIFTBEEDMNTRAZEERU T EE L,

- UO K FHEFEDIFTEPHFHE TORRLEDE T, EEREFFEHDEVEDZERLTIZEL,

- IIPANDEBAFHRICFREDH D ETDFTE LTSV, FIEDERVWRETO T EAFIMEORAELD T,
- CIEFE. BIREL Bd ERRBICKDRDEZER CEEVEEDHDET,

Note)

 For KT type recommended cutting condition, please select high speed cutting condition as much as possible.

* Chip stuck will be cause of breakage or shorter tool life. Please use high performance dust collector.

 Feed rate for workpiece should be kept enough flute length. If enough length is not kept, then it could break the tool.

« It might the case that cutting condition figures are not applicable depending on machines, boards, thickness or stuck height.
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RUILEY b

FUILEy MERINTRG

Recommended Drilling Conditions

BUDO1547 (¢0.15~0.35) OHEEMIRG

For UDO1 Series (¢0.15~0.35)

RUILE (EL e xEb Fwv7O—R EEalivesd
¢D (min) (m/min) (um/rev)

Diameter Spindle speed Infeed Rate Chip Load stack height

160,000 1.60 ~ 2.40
0.15 10 ~ 15 t0.4 (FR-4,/4~6/E) o
200,000 200 ~ 3.00 (FR-4,/6~8 Layers) ayers
160,000 254 ~ 320 e
0.20 * 0.25 16 ~ 20 t1.0 (FR-4/4~88)
200,000 320 ~ 4.00 (FR-4,/6~8 Layers) S
160,000 254 ~ 3.84
0.30 * 0.35 16 ~ 24 t1.6 (FR-4,/4~8/E) o
200,000 320 ~ 4.80 (FR-4,/6~8 Layers)
MSD - UDO1 94 7 ORI TR
For SD / UDO1 Series
RUJILE [EIEREL xb FyJO—R =t et |
@D (min) (m/min) (um/rev)
Diameter Spindle speed Infeed Rate Chip Load stack height
80,000 2.00 ~ 2.80
0.40~0.45 100,000 250 ~ 3.50 256 ~ 35 2~31%
2 ~ 3 Layers
120,000 3.00 ~ 4.20
0.50~0.65 60,000 ~ 80,000 180 ~ 3.60 30 ~ 45 S
0.70~0.85 60,000 ~ 70,000 1.80 ~ 3.50 30 ~ 50
0.90~1.15 50,000 ~ 60,000 2.00 ~ 3.60
1.20~1.45 45,000 ~ 55,000 1.80 ~ 3.30 40 ~ 60
1.50~1.75 40,000 ~ 50,000 1.60 ~ 3.00
1.80~2.05 35,000 ~ 45,000 125 ~ 250 35 ~ 55
48
2.10~2.35 30,000 ~ 40,000 0.90 ~ 1.60 30 ~ 40 4 Layers
2.40~2.65 25,000 ~ 40,000 065 ~ 1.40
25 ~ 35
2.70~3.175 25,000 ~ 35,000 0.65 ~ 1.25
3.20~3.95 20,000 ~ 30,000 040 ~ 0.90 20 ~ 30
4.00~6.50 15,000 ~ 25,000 025 ~ 0.65 15 ~ 25
BND#% A J OHELI TR
For ND Series
RUJILER ElEEE be.d) FyJO—R LAY es |
@D (minT) (m/min) (um/rev)

Diameter Spindle speed Infeed Rate Chip Load stack height
0.65~0.75 60,000 ~ 70,000 180 ~ 3.15 30 ~ 45 oM
0.80~0.95 55,000 ~ 70,000 190 ~ 3.50 35 ~ 50
1.00~1.25 50,000 ~ 60,000 200 ~ 3.60 3

40 ~ 60 ”
1.30~1.90 40,000 ~ 50,000 1.60 ~ 3.00

(F5D) - BAROERNEIF, EFR-AOEENR. Ed1.6mmZENLY HBAaDELTY

Note) e Stack height of board is the guidance in case of machining FR-4 both seide, thickness 1.6mm.



IW——Ewv b

eV

seraL—s— DRO1 Series TEARMIA

1D < FHEHMEST
L SEMBICEDESS

Feature 0 )
2 Good chip evacuation
L (BWAR) Long tool life with specific grade carbide

| |
i ‘ T G —RAVEINTA
@]
AS)

LO
N
(@)
AS]
W —_— Usage For general contouring
i
‘ ' ¢ 0.60mm~@3.16mm

(Flute Length)

A k& EENEb

@ AL Std. Stock
O: #AZHEEETR Check Avalilability
MRED @ S2F4EEES Unmarked: special order only

L B L B 7
pE | (m g | m
Tolerance Description Tolerance Description

0.60 4% |30 DR01-060 [ ) 3% |65 DR01-160 [
0.80 a8 |45 DRO01-080 ° 10 oo |80 DRO1-160L °
0.90 oo, 145 DRO01-090 [ 1.70 oo, |80 DRO01-170

o |45 DR01-100 ] 1.80 oo |80 DR01-180 O
10 o |65 DRO01-100L  J 1.90 S |80 DR01-190

o |45 DRO1-110 O 2.00 o |80 DR01-200 O
1o o, 185 DRO1-110L [ 2.10 oo |80 DRO01-210

o |50 DRO01-120 O 2.20 g% 100 DRO01-220
120 o, 165 DRO1-120L [ 2.30 e, 1100 DR01-230

o5 |80 DRO01-130 O 2.40 20, 1100 DRO01-240 O
1% e |65 DRO1-130L (] 2.50 Jo 1100 DR01-250

oo |es DRO01-140 ° 3.00 o0 1100 DRO01-300 O
140 4% |80 DRO1-140L ® 3.16 4% 120 DR01-3175 O

0% | 65 DR01-150 °
150 g% |80 DRO1-150L (]

A4 vEIL—5— . —RES IR
Diamondcut Router Bit D R Se rl es For g:rleral contouring

SRAMEICIDRED
Feature Long tool life by specific material
(Flute Length)

L EIFR) L —ROVEINTA

Usage For general contouring

L0
N
| | 3
o W ——— ‘jlsiex ¢ 1.80mm~@3.175mm
S| 4 ] —
S

‘ hape of Drill [EEARETl

I |
O: #EAZHLEES Check Availability

¢D L BIF £
(mm) N (mm)

Tolerance Description Stock
1.80 3% |80 DR-180 O
2.00 o |80 DR-200 O
2.40 oL, 1100 DR-240 O
3.00 5o |100 DR-300 O
3.175 oo, 1120 DR-3175 O

¥DRYU—XIFIEXRDRO 12U —ZN#ITLE T, *The DR series will be switched to DRO1

12
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IW—5—Ewv b

F v IIV—N—I—F—
Chip-Breaker Router Bit

CR Series

—RRNEITA

For general contouring

(Flute Length)

L L @R

L 03.175

oD
I

‘ 38.1 ‘

L B g ;gig&'ﬁ%hse?fivauabimy

2z mm)

Tolerance Description
0.80 4% |50 CR-080 (]
1.00 o |80 CR-100 [
1.00 o, 1685 CR-100L O
1.10 o, 150 CR-110 O
1.20 oo |85 CR-120 J
1.50 o, 1685 CR-150 [
1.50 o, 180 CR-150L O
2.00 o, 180 CR-200 ®
2.00 oL, 1100 CR-200L O

MTER i ENTLET
Feature Superior cutting surface quality
AT v MITA
Usage For general contouring
»0.80mm~@2.00mm
Javyas—)b
SIECRO IR Fish tail

=fEEI—5—

High Precision Router AR Series

RENEMIA-AVYMITA

For accurate contouring and slitting

(Flute Length)

L (BWFR)

- $3.175

|

‘ 38.1 ‘
|

@ IRHEEBE Std. Stock

L EIE £
2z | (@m
Tolerance Description

0.60 oo |80 AR-060 [
0.70 o, 140 AR-070 [ )
0.80 S |40 AR-080 [
1.00 oo |80 AR-100 [
1.20 o, 165 AR-120 [
1.40 o |65 AR-140 [
1.50 S |65 AR-150 [ )
1.60 o, 185 AR-160 [
1.80 o, 185 AR-180 [
2.00 P X AR-200  J
2.20 5 100 AR-220 [
2.40 o, 1100 AR-240 [
2.50 oL, 1100 AR-250 [

5 E AN
B (+0/—0.02mm)

High Precision tolerance

BVTEBENEKREIND
ST ER Yy NI
Contouring and slitting which required
high dimensional accuracy

A2 90.60mm~g2.50mm
RN o v 2T
Shape of Drill [EE¥eT]

A R
Usage
5
o2z o
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V=5 —Ev ~FOHRINTFE

Recommended Cutting Conditions

HDRO1 « DR% 1 J D& T4+

For DRO1 / DR Series

RUJLE ElE521 XDIRE FIAH R FvJO—R

®D (min) (mm/min) (mm/min) (um/rev)
Diameter Spindle speed Infeed Rate Plunging speed Chip Load
0.60 60,000 330 100 5.5
0.80 380 200 6.3
0.90 55,000 !
1.00 ' 510 9.3
1.10 50,000 635 13
1.20 47,000 760 300 16
1.30 45,000 20
1.40 40,000 900 23
1.50 38,000 24
1.60
1.70 36,000 28
1.80

4, 2

1.90 34,000 9
:f:g 27,000 37
2'20 1,000 600

n 25, 4
2.30 5,000 0
2.40 24,000 42
2.50 22,000 45
3.00

20,
3.16 0,000 50
WICR - AR% - JOERII TR

For CR / AR Series

RUJLEE EDEE THAFHERE FyJO—R
oD ) (mm/min) (mm/min) (um/rev)
Diameter Spindle speed Infeed Rate Plunging speed Chip Load
0.60 260 100 4.3
0.70 60,000 280 150 4.6
0.80 300 200 5
1.00 55,000 410 7.5
1.20 47,000 610 13
1.40 300 18
- 40,000 290
1.50 38,000 19
1.60 36,000 22
1.80 34,000 24
2.00
27,000 800 635 30
2.20 25,000 32
2.40 24,000 33
2.50 22,000 36

(FL)

RN TRERIEMEROERZ60,000min ' ELTHB0ET . SERDEMO CNICHIEVSEEEERHEEDREZR UEIG T MNFTEAL T ZEL,
U0 K FEEFEDFTEPHME TORREFDET . EEREFENDOEVBDOZEALTIZEL.

- TN DUPAHIARICHRED DD ETDETE UL TLEEV. REOIEVRETORAIFTEORAEED T,

- CEROREE. BREL Bd. BERREICKDROEZER CEEWVEENSDHT.

Note)

* Recommended cutting condition list shows that maximum rotation speed is 60,000min-'. If your machine does not meet this speed, then reduce speed and feed ratio with same ratio.
* Chip stuck will be cause of breakage or shorter tool life. Please use high performance dust collector.

* Plunge to workpiece should be keeping enough flute length. If enough length is not kept, then it could break the tool.

* Depends on machine, board material, thickness or stack height, list figures can not be applicable.

14



IVEREW
End Mill

BRhUN2MITIY RV RB E - ZUy DA (FyThvh)
Up Draft 2-Flute End Mill Se rl es For slitting / spot facing (up cut)

G BESOEEOHAS [CENTVERY
(Fiute Length) g Feature Superior surface roughness of spot-faced bottom
L (FaAR) =
‘.—ﬂ o 2 MOEESOIITA
i S Usage For slitting / spot facing (up cut)

=) - F

g+ R Wi, SN ' »0.30mm~@3.16mm
A k& SrEvd

38.1 Shape of Drill el VEIE)

@ 1RAETEEM Std. Stock

15

L RIFE L B EE
nx (M -

Tolerance Description Tolerance Description
0.30 PN RBE-030 o 1.20 o5 | 48 RBE-120 [
0.40 o | 20 RBE-040 o 1.50 o5 | 64 RBE-150 [
0.50 o | 20 RBE-050 o 1.60 R I RBE-160 [
0.60 o |18 RBE-060 o 2.00 o | 88 RBE-200 [
0.70 oo | 2.1 RBE-070 o 2.40 o | 99 RBE-240 [
0.80 S |80 RBE-080 ® 2.50 S |99 RBE-250 (]
1.00 S |80 RBE-100 ® 3.00 o8 127 RBE-300 ®
3.160 o5 127 RBE-3175 ®

ERQUN2BATY RV L B E - ZUyEEDIITR (5 AvR)
Left Helix 2-Flutes End Mill Serl eS For slitting / spot facing (down cut)

J)RIF - JNUHR. ERD
[FIEDEBALEICENTVLET

"% R
Feature

(Flutde_ Length) ﬁ Superior in preventing from chipping,
| L (ﬁ’ﬁ] EE) ‘ — burring and board instability
@
| L s
a - - J)ARIFOFE LT NER,
1 U— RO E
@ e — " Uezgs Finish cut for board which can be easy
‘ chipping, lead lines
| SET $0.50mm~®2.00mm
SUElLYOU((N Square
®: IFAEFEER Std. Stock
D L BE 3 -
(mm) nE (mm)
Tolerance Description Stock
0.50 S |20 LBE-050 [ )
0.60 o 118 LBE-060 [
0.70 o 120 LBE-070 [
0.80 R Yo LBE-080  J
1.00 o, 130 LBE-100 [
1.50 o, 64 LBE-150 [
2.00 o, | 8e LBE-200 o




IVEREW

End Mill

ARUNSKAILIY RV Rc E - AUy -EESOINTE (PyTAvh)
Up Draft 3-Flute End Mill Serl es For slitting / spot facing (up cut)

s SEUfECIITREERm £

Feature Improved cutting efficiency with three flute design

(Flute Length)

L EIIR)
||

(@]

$+ o

‘ 38.1
[

s Uy MBSO INTA

Usage For slitting / spot facing (up cut)

‘t
)
HEEE

CAES 9 0.80mm~ ¢ 3.00mm

Size

A k& SrEvd
Shape of Drill [lell1]

@ {RAETEEM Std. Stock

L BUE L B
N (mm) N (mm)
Tolerance Description Tolerance Description

0.80 o |50 RCE-080 o 2.00 o | 86 RCE-200 e

1.00 . | 56 RCE-100 () 3.00 o, 100 RCE-300 ®

1.50 o |78 RCE-150 [
BRI\ L—F2RHITY RV H RE S . L EERINTA
Up Draft Highrake 2-Flute End Mill erl eS For best surface finish

G BIRERSEEREE. A=A

Feature Sharp edge design and best surface finish

(Fluﬁt_a Length) ﬁ
L BEWAR) — G PSS REWR. PILSERA
‘ cg Usage For aramid board and aluminum board
o
S - A4
I : $0.80mm~¢2.00mm
' J4wvaF—i
Shape of Drill [EEQRETl
‘ 38.1 ‘
I |
©: LR Std. Stock
®D L BE i3 )
(mm) N (mm)
Tolerance Description Stock
0.80 o, 140 HRE-080 )
1.00 oo |80 HRE-100 [
1.00 o |85 HRE-100L [
1.50 3% |60 HRE-150 (]
2.00 o, 180 HRE-200 [

IV RZIOERMITFE

Recommended Cutting Conditions

WRBE/LBE * RCE * HRE#% 1 J O# &M T4

For RBE / LBE / RCE / HRE Series

RUJLE [EIEREL EDEE TATHEE FvJO—R
®D (min™) (mm/min) (mm/min) (um/rev)
Diameter Spindle speed Infeed Rate Plunging speed Chip Load
0.30 ~ 0.70 40,000 ~ 60,000 80 ~ 240 50 ~ 100 2 ~ 4
080 ~ 1.30 30,000 ~ 50,000 400 ~ 600 100 ~ 300 5 ~ 10
140 ~ 1.90 25,000 ~ 40,000 400 ~ 1,000 200 ~ 600 16 ~ 25
200 ~ 250 20,000 ~ 35,000 0 ~ 43
600 ~ 1,500 400 ~ 800
260 ~ 3.16 15000 ~ 25,000 40 ~ 60

16
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BifE
| Repointing

7'#':125 Kyocera

BE A5 L

Repointing System

RESOEGELEBBEMEY AT Ald B HERMOFF (B - KEFFIE) “TERRBH RUIILZREDEL)
HRBICKHDZEEBFT T, BEUECKDEHERAEEADFEZN TV TEZEH/\Y RUVIICKD kY =27
JVIREECIEREE T o Fcti/\VZE RV JLOBREBZAREIC L. —"E D DOIX MHIRZERIBULE T,

Kyocera's fully automatic visionary repointing system is our own proprietary technology (Japan, US patented) that can revitalize used drills into high quality products.

With 100% geometry measurement and automatic handling, it can realize repointing of micro drills which used to be difficult to acheive manually,
thus reducing cost per hole.

¥HZA PAT.3074161 U.S. PAT.6030276,/6283824 AFICRNENT. s T

Japan

Work will be completed without no human touch

Pre-grinding measurement Automated work finish

E{RALIE

Picture processing

Non contact ring set
HF o —
FEEfRD > T

Non touch ring adjus
by optical sensor

Grinding data process

N—IVEMIERD

Margin locator

- 3.CNCHRal
CNC grinding

SR - B B f o

Monitor measurement - Grinding control

Automated measurement

ESITERED
F— Rt

Database compile of monitor
measurement result

ORvkCkD
JI\RUVG

Robotic handling

.ﬁE Feature
BNEY 4 XD KU JVBIREHTIEE (¢ 0.05mm~ ¢ 0.55mm)

Drill repointing is possible for micro diameter size i RU LS ORY S
“ — 4, _ 4 . Viz~ini
R AREEDNSVF, BN BHREERAEEFORAICKLD. FEKTILE - Drillsupply robot
09y MW N : Il
Conventional: Due to human error factors including lack of consistancy or necessary magnification, manual operation cannot acheive stable machining. ﬁﬂ:ﬁu 17—__93 >

Repointing station

ERUEIC K2 E2EAIRE - Flffl - RE

Hundred percentage measurement, control and inspection by visionar machine

R MEREREDNERRAZT O TS, BRRERENMIADUNIVICKDELED,
Conventional: Inspector implements manual visual check after grinding.

OmRy BMCKBDINY RUVT

Robotic handling

R - FIROCES KU IR, RUERLICHIETSL, R
Conventional: Impossible to prevent breakage and chipping manually. -
%

MRESTITIC & DRE L ISR (/\HEE20 umEaTse) A ey

Stable grinding amount control by proprietary technology (minimum grinding 20um set up possible) = o processing monitor
5 *

AER  {ERDOFENBIM B CIELTE LICEE THEIT & C & IR,

Conventional: It is difficult to maintain stable grinding with a manual grinding machine. EEHFE%%?

3E}gﬁmg§ U yﬁ!{ﬁﬁ ﬁ E}JEEI?EQ iew of repointing machines

Automatic non touch ring location adjustment

ek BIEROU RO N UEMBHRODOU V JHRALEE, FieldU Y IUBRENNE.

Conventional: It is necessary to dismantle the rings before repointing and reinstall the rings after repointing or ring location adjustment.

Iﬁﬁﬁﬁwiﬂn Overview of repointing process

=4 7 OEROMELHRERETVET, Bl e D) v A EAABFER S BEUMKRER
Registration Registration of user repointing specification. Decision of repointing specification Report for first delivery Type & spec registration

ERIE xEHSEERSNHECERESINET.

Grinding beginning Repointing will be executed with registered spec afterwards.




RTER

Technical Information

W RY L OEEBEHR

Terminology

t-b-s-ﬁ‘—ﬁ .i“/t‘/ﬁ%
—_— —— Shank Diameter
N K ‘
Flute Length
MT—&

Body Length

Point Angle
b))
>

Overall Length

—ERIT
R =) Primary Face Angle
Web Thickness :Eﬁlﬁlf%

Secondary Face Angle

ZIb—bk (@)

Flute

et
Flute Width

FEI

Y- 2
Relief Diameter, éE\zél gg% -
ol ws
e IE<
S| |e
78| &g
FELT v 72 RUNA
Chizel Edge 7_:/7 - - Helix Angle

Margin

D%
Margin Length

WAFEAIR

Shape of Drill

@ AN —R AT @S FUS—HINIAT
Straight Drill Under Cut

Az =

CAUTION

ZRICTHERALTVEELZHIC, TREORICTERSBVOELE T,

OTUY MERATE (RUL - )b—F— - TV RI)L) OUNIFIERICHFITI,
PIRICEEEMNENTLIZEV, T ZTDREENEDFT. BDRSKREG. REFRSEZCHEALEEL.

@T7UY hEMAIRFSEEE CHERLET,
MIAICITEL. RETDTREEMDEDE T, CHEADKEIF. T2H/\— - REDDNREDREEZ AL,

OTUY NEMATIEZERAEMUS (RIS [CERLBL TS0,
P18 - MECPHWHIM ICRAAILTERICL DT, [THZE T HEREENED XTI,

GOTUY ~NEMBIEOBREMIREICE. MENDRELET,

MERZRAAIEZD. BICADED UCRRZEIDIEMNED X T, BIEMLIOKF. EEKOERPREYRY - REDHD

REDOREEZ CEALIESL.

Please be sure following things to keep your safety.

(DThe flute point for PCB is very sharp and degerous.(Drill, router and endmill)
Do not touch cutting flute directly. It might be injured. If you handle tools, please use protection grove.

(@PCB tools use with very high rotation speed.
There might be possibility of breakage during cutting. Please use protector goods like safety cover or grasses.

(®Please do not use PCB tools for other purposes except PCB cutting.
It might be injury by breakage of tools or tool which are biting workpiece.

@®Grinding dust might be spread out in case of repointing PCB tools.

There might be the case of breathing grinding dust or dust might be in the eye. Please use dust collector or protecting grass, masks when

repointing.

18
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THE NEW VALUE FRONTIER

0! KYOCERA
RESHREL

BRIAEELR PWBY—ILEXRR

RRRTERHER

T150-8303 RREIEBXMERI6-27-8 (RESRBEIL2F)

TEL : 03-5774-0750 (&&) FAX:03-3400-1870
REBEHPR

T612-8501 REMARXTTHBTIEHEIE

TEL : 075-604-3471 FAX : 075-604-3472

FEEEER

T320-0811 HARFEHEHAR-4-22 (EREGFE=HE2E)LSF)
TEL : 028-621-4270 FAX:028-621-4271

HEN\BWIE BHIS/\BhE28GE8
T527-8555 HERFRIMIMIEHERT1166-6
TEL : 0748-22-1550 (f{&) FAX:0748-55-4647

hitp://www.kyocera.co.jp/prdct/tool/index.html
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