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PULSAR END MILL CONTENTS

(Carbide high speed & dry cutting condition materials up to Hrc 65)

HANK
PRODUCTS  SERES ° DESCRIPTION
TYPE
100120 - FLAT
120 e cur | 2 FL SHORT PULSAR END MILLS 20
102120 . FLAT
120 air | 2 FLLONG PULSAR END MILLS 21
155120 - FLAT
o0 it | 2 FL CORNER RADIUS LONG PULSAR END MILLS 22
112120 . FLAT
e
2 e Ghr | 2 FL BALL NOSE LONG PULSAR END MILLS 23
@ | 118120 -TLA |5 FL BALL NOSE SHORT PULSAR END MILLS 24
114120 . FLAT
L
20 - et | 2FL BALL NOSE LONG REACH PULSAR END MILLS | 25
B | o120 Pl .+ |3 FL MINIATURE PULSAR END MILLS 26
109120 . FLAT
S| 109120 - P o |4 FL.SHORT PULSAR END MILLS 27
111120 . FLAT
s | 111120 T |4 FLLONG PULSAR END MILLS 28
157120 . FLAT
Sms———| 712 -TA - |4FL CORNER RADIUS LONG PULSAR END MILLS 29
— L 4 FL CORNER RADIUS STUB CUT PULSAR 20
156320 . STRAIGHT |END MILLS
116120 - FLAT
S| 110120 A |2 FL BALL NOSE STUB CUT LENGTH for OVER HRc55 | 31
115120 . FLAT
e 13120 -BM  |4FLBALL NOSE LONG PULSAR END MILLS 32
149120 - FLAT o
BESSS——— | | 00 . stRacur | 648 FL45° HELIX LONG PULSAR END MILLS 33
150120 . FLAT
EESSSSSS———— °
1020 A aur | 6 FL45° HELIX EXTRA LONG PULSAR END MILLS 34
| 158120 .FLAT 6 FL 45° HELIX CORNER RADIUS LONG PULSAR a5
158320 . STRAIGHT | END MILLS




PULSAR END MILL CONTENTS

2 FLUTE, SHORT LENGTH
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(Carbide high speed & dry cutting condition materials up to Hrc 65) MG N FUE = ®
| (5m 3p° 2 PLAN FLAT X |ig
o
=
SHANK Series No. 100120, 100320 |3
PRODUCTS  SERIES DESCRIPTION eries No. , a
TYPE 5
o
w0
g
a
| 128120 P | MULTIFL ROUGHING SHORT PULSAR END MILLS 36 £
2 SCHNEIDEN, KURZ, ‘PULSAR” SCHAFTFRASER S
2 DENTS, SERIE COURTE, FRAISES A RAINURER ‘PULSAR” 3
147120 . FLAT 2 LABIOS, SERIE CORTA, FRESAS “PULSAR” -
B [,72%0 .stracu | MULTI FLROUGHING LONG PULSAR END MILLS 37 3
EDP. No MILL SHANK LENGTH OVERALL -
DIAMETER DIAMETER OF CUT LENGTH @
—————— 145120 - FLAT 3, 4 FL ROUGHING BALL NOSE, LONG LENGTH 38 FLAT STRAIGHT e8(d1) h6(dz) l2 h
145320 - STRAIGHT | END MILLS — 1003200100 1.0 25 =
— 1003200150 15 A 4 40 4
— 1003200200 2.0 6 iy
e==§—————————| 100320 -STRAIGHT |2 FL MINIATURE PULSAR END MILLS 39 — 1003200250 25 8 =
1001200300 1003200300 3.0 8 H
1001200350 1003200350 35 10 P @
esS——————| 105320 .STRAIGHT |2 FL BALL NOSE MINIATURE PULSAR END MILLS 40 1001200400 1003200400 40 1 S
1001200450 1003200450 45 6 11 2
1001200500 1003200500 5.0 13 E
PROCESSING
1001200600 1003200600 6.0 13
1001200650 1003200650 6.5 16
g | (07320 .STRAIGHT | 2 FL PULSAR END MILLS for RIB PROCESSING 42 1001200700 LOISZ00700 7.0 8 16 60
1001200750 1003200750 75 16
1001200800 1003200800 8.0 19
—=csasg@essm=| 120320 .STRAIGHT |4 FL PULSAR END MILLS for RIB PROCESSING 43/, 1001200850 1003200850 85 =
1001200900 1003200900 9.0 0 19 -0
1001200950 1003200950 9.5 19
4 FL BALL NOSE PULSAR END MILLS for RIB 45 1001201000 il ios 100 22
cosma@is | 130320 - STRAIGHT | pp o FciNG /a6 1001201050 1003201050 105 22
1001201100 1003201100 11.0 22 75
47 1001201150 1003201150 115 12 22
CUTTING DATA ~ 60 1001201200 1003201200 12.0 26
1001201300 1003201300 13.0 26 .
1001201400 1003201400 14.0 14 26
1001201500 1003201500 15.0 26 90
1001201600 1003201600 16.0 16 32
1001201700 1003201700 17.0 32 100
1001201800 1003201800 18.0 18 32
1001201900 1003201900 19.0 32
1001202000 1003202000 200 20 38 (05
1001202200 1003202200 220 38
1001202400 1003202400 24.0 45
1001202500 1003202500 25.0 2 45 120
Tolerances according to DIN 7160 & 7161 m
Toleranzen nach DIN 7160 & 7161 o
Toleranzwerte in ym /Tolerance range ingm -g
Nennmapbereich in m /Nominal-Diameter in m 6'
von 1bis3 Uber3tis6 | (ber Bbis10 | UberiObis 18 | Uber 18his 30 2
from 1103 over 3tof o 6tol0 over 10t 18 over 181 30
— 14 -0 -5 -3 — 40 9
— 28 — 38 — 47 — 59 — 73 1‘
0 0 0 0 0 (=g
—6 —8 — 9 — 1 — 13 o
8
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2 FLUTE, LONG LENGTH 2 FLUTE, CORNER RADIUS, LONG LENGTH

MG FLUTE -~ MG FLUTE — ) ——)
N — - N .
{.5um 3g° 2 PLAIN FLAT < (5 39 2 PLAIN FLAT <

Series No. 102120, 102320 Series No. 155120, 155320

2 SCHNEIDEN, LANG, “PULSAR” SCI:IAFTFRASER 2 SCHNEIDEN, ECKENRADIUS, LANG, PULSAR” SCH/\&FTFR/&SER
2 DENTS, SERIE LONGUE, FRAISES A RAINURER “PULSAR” 2 DENTS, RAYON EN COIN, SERIE LONGUE, FRAISES A RAINURER ‘PULSAR”
2 LABIOS, SERIE LARGA, FRESAS “PULSAR” 2 LABIOS, RADIO EN EL ANGULO LATERAL, SERIE LARGA, FRESAS ‘PULSAR”

MILL SHANK LENGTH OVERALL MILL SHANK LENGTH OVERALL

DIAMETER DIAMETER OF CUT LENGTH DIAMETER DIAMETER OF CUT LENGTH
STRAIGHT e8(d1) h6(d2) l2 h STRAIGHT e8(d1) h6(dz2) l2 I

SN ¥Yod XTTIYOIAIOAAS QENDISEAY VS TN d

— 1023200200 20 4 8 40 1551200600 1553200600 6 xR0.5 5 20 60 =
1021200300 1023200300 3.0 12 1551209001 1553209001 6 xRt 20 2
1021200400 1023200400 40 15 50 1551200800 1553200800 8 xR0.5 25 A
1021200500 1023200500 5.0 6 20 1551209002 1553209002 8 xR1 25 %
1021200600 1023200600 60 20 60 1551209003 1553209003 8 xR15 8 25 70 £
1021200800 1023200800 8.0 8 25 70 1551209004 1553209004 8 xR2 25 @
1021201000 1023201000 10.0 10 30 1551201000 1553201000 10 xR0.5 30 §
1021201200 1023201200 12.0 12 30 %0 1551209005 1553209005 10 xR1 30 =
1021201400 1023201400 14.0 40 1551209006 1553209006 10 xR1.5 10 30 E
1021201600 1023201600 16.0 16 50 1551209007 1553209007 10 xR2 30 &
1021201800 1023201800 18.0 50 110 1551201200 1553201200 12 xR0.5 30 %0
1021202000 1023202000 20.0 20 55 1551209008 1553209008 12 xR1 30
1021202500 1023202500 25.0 25 75 140 1551209009 1553209009 12 xR1.5 12 30

1551209010 1553209010 12 xR2 30

»Designed to machine tool steel, alloy steel, mold steel and other high hardened materials.

o3

Tolerances according to DIN 7160 & 7161 Tolerances according to DIN 7160 & 7161 m
Toleranzen nach DIN 7160 & 7161 Toleranzen nach DIN 7160 & 7161 o
Toleranzwerte in ym /Tolerance range in ym Toleranzwerte in ym /Tolerance range ingm Q

Nennmaf3 bereich in mm /Nominal-Diameter in m NennmaBbereich in m /Nominal-Diameter in m 3'

on 1his3 Uter3 lisf Ube BHs10 | iber(0bis 18 | Uber 18bis 30 wn1bis3 Uber3tis6 | (ber Bbis10 | UberiObis 18 | Uber 18his 30 o

from 1t03 over 3tof o 6tol0 over 100 18 over 18t 30 from 103 over 3tof ove 6iol0 over 10t 18 over 1B 30 -

— 14 — 20 — 25 — 32 — 40 8 — 14 — 20 — 25 — 32 — 40 Q

— 28 — 38 — 47 — 59 — 73 — 28 — 3 — 47 — 59 — 73 \i_

0 0 0 0 0 0 0 0 0 0 (=g

—6 — 8 -9 — 11 — 13 = — 6 — 8 -9 -1 — 13 Q.

N

N
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2 FLUTE, BALL NOSE, LONG LENGTH

N FWIE —1p ™ 9
< 5um 3o° 2 PLAIN FLAT NS

Series No. 112120, 112320

2 SCHNEIDEN, STIRNRADIUS, LANG, ‘PULSAR” SCHAFTFRASER _
2 DENTS, FRAISES HEMISPHERIQUES, SERIE LONGUE, FRAISES A RAINURER “PULSAR”
2 LABIOS, PUNTA ESFERICA, SERIE LARGA, FRESAS ‘PULSAR”

MILL SHANK LENGTH OVERALL
DIAMETER OF CUT LENGTH

DIAMETER
STRAIGHT e8(ch) h6(dz) I

= 1123200100 1.0 2.5

= 1123200120 1.2 4 3

= 1123200150 1.5 4 50
1121200200 1123200200 2.0 5
1121200300 1123200300 3.0 8 60
1121200400 1123200400 4.0 6 8 70
1121200500 1123200500 5.0 10 80
1121200600 1123200600 6.0 12
1121200700 1123200700 7.0 14 %0
1121200800 1123200800 8.0 8 14
1121200900 1123200900 9.0 10 18 100
1121201000 1123201000 10.0 18
1121201200 1123201200 12.0 12 22
1121201400 1123201400 14.0 14 26 110
1121201600 1123201600 16.0 16 30
1121201800 1123201800 18.0 18 34 140
1121202000 1123202000 20.0 20 38 160
1121202500 1123202500 25.0 25 50 180

pDesigned to machine tool steel, alloy steel, mold steel and other high hardened materials.
»For copy - milling machines

Tolerances according to DIN 7160 & 7161
Toleranzen nach DIN 7160 & 7161

Toleranzwerte in ym /Tolerance rarge in um

Nennmag bereich in mn /Nominal-Diameter in m
von 1bis3 Uber3hbis6 | UberBHs10 | iber0bis 18 | iber I8his 30

from 1t03 over 3tof o 6tol0 over 10 18 over 180 30

— 14 — 20 — 25 — 32 — 40

— 28 — 38 — 47 — 59 — 73
0 0 0 0 0

— 6 — 8 -9 — 1 — 13

2 FLUTE BALL NOSE, SHORT LENGTH

N FWE —/ =
< 5um 3oo 2 PLAIN FLAT K

Series No. 118120, 118320

2 SCHNEIDEN, STIRNRADIUS, KURZ, "PULSAR” SCHAFTFRASER R
2 DENTS, FRAISES HEMISPHERIQUES, SERIE LONGUE, FRAISES A RAINURER ‘PULSAR”
2 LABIOS, PUNTA ESFERICA, SERIE CORTA, FRESAS ‘PULSAR”

MILL SHANK LENGTH OVERALL
DIAMETER DIAMETER OF CUT LENGTH
STRAIGHT e8(d1) h6(d2) l2 I

1181200300 1183200300 3 4 50
1181200400 1183200400 4 5

1181200500 1183200500 5 6 6 54
1181200600 1183200600 6 7

1181200700 1183200700 7 8

1181200800 1183200800 8 8 9 %8
1181200900 1183200900 9 10

1181201000 1183201000 10 10 11 66
1181201200 1183201200 12 12 12 73
1181201400 1183201400 14 14 14 75
1181201600 1183201600 16 16 16 82
1181201800 1183201800 18 18 18 84
1181202000 1183202000 20 20 20 92

» Radius Tolerance: +0.02

Tolerances according to DIN 7160 & 7161
Toleranzen nach DIN 7160 & 7161

Toleranzwerte in ym /Tolerance range ingm

Nenrmafbereich in mn /Nominal-Diameter in m

von 1bis3 Uber3his6 | ‘tbe Bhis10 | iberiObis 18 | iber I8his 30
from 1103 over 3tof o 6tol0 over 10 18 over 180 30

— 14 — 20 - -3 — 40
— 8 — 38 — 47 — 59 — 73

0 0 0 0 0
— 6 —8 —9 - — 13
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2 FLUTE, BALL NOSE, LONG REACH 3 FLUTE, MINIATURE

v}
G
=
wn
MG b RUTE —/) —~) MG [\ muE — ) YD
{.5um 3¢ 2 PLAIN FLAT N T, ; I {.5un 3g° 3 PLAIN FLAT N
2 =]
=}
. " 2]
Series No. 114120, 114320 h ‘ ‘ Series No. 103120, 103320 |-
R: +0.02mm | i 5
w0
g
=
Q
H
o
2 SCHNEIDEN, STIRN,RADIUSZ LANG REA,CH, ‘PULSAR” SCHAFTERASER 3 SCHNEIDEN, MINI, ‘PULSAR” SCHAFTFRASER o
2 DENTS, FRAISES HEMISPHERIQUES, SERIE LONGUE, FRAISES A RAINURER “PULSAR” 3 DENTS, MINI, FRAISES A RAINURER ‘PULSAR” E
2 LABIOS, PUNTA ESFERICA, SERIE LARGA, FRESAS ‘PULSAR” 3 LABIOS, MINI, FRESAS ‘PULSAR” -
o
=
MILL SHANK LENGTH OVERALL MILL SHANK LENGTH OVERALL -
DIAMETER DIAMETER OF CUT LENGTH DIAMETER DIAMETER OF CUT LENGTH v
STRAIGHT e8(d1) h6(d2) l2 It STRAIGHT e8(d1) h6(dz2) l2 It
= 1143200200 2 5 6 80 — 1033200100 1 4 2 35 =
— 1143200300 3 8 — 1033200200 2 4 2
= 1143200400 4 4 8 100 1031200300 1033200300 3 5 36 :
1141200500 1143200500 5 6 10 1 1031200400 1033200400 4 6 7 38 5
1141200600 1143200600 6 10 0 1031200500 1033200500 5 8 39 E
1141200800 1143200800 8 8 14 140 1031200600 1033200600 6 8 @
1141201000 1143201000 10 10 18 180 1031200800 1033200800 8 8 11 43 §
1141201200 1143201200 12 12 22 200 1031201000 1033201000 10 10 13 50 S
1141201600 1143201600 16 16 30 250 1031201200 1033201200 12 12 15 55 E
1141202000 1143202000 20 20 38 1031201400 1033201400 14 14 15 58 a
1031201600 1033201600 16 16 18 62
1031201800 1033201800 18 18 20 70
1031202000 1033202000 20 20 22 75
o3
Tolerances according to DIN 7160 & 7161 Tolerances according to DIN 7160 & 7161 m
Toleranzen nach DIN 7160 & 7161 Toleranzen nach DIN 7160 & 7161 S
Toleranzwerte in ym /Tolerance range in ym Toleranzwerte in ym /Tolerance range ingm -8
Nennmap bereich in mn /Nominal-Diameter in m Nenrmafbereich in mn /Nominal-Diameter in m 3'
won1bis3 Uber3 bis6 Uber BHs10 | ber10bis 18 |  iber 1Bbis 30 wn1bis3 Uber3bis6 | 'lbe BHs10 | WberiObis 18 | iber 1Bbis 30 (o)
from 1t03 over 3tof o 6tol0 over 100 18 over 18t 30 from 103 over 3tof o 6tol0 over 10t 18 over 1810 30 -
— 14 — 20 — 25 — 32 — 40 8 — 14 — 20 — 25 — 32 — 40 9
— 28 — 38 — 47 — 59 — 73 — 28 — 38 — 47 — 59 — 73 1‘
0 0 0 0 0 0 0 0 0 0 (=g
—6 — 8 -9 -1 — 13 = — 6 —8 -9 — 11 — 13 Q.
8
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4 FLUTE, SHORT LENGTH
MG b\ RuE —3 —~) Y |
b mm—

(B 3 4  PLAIN FLAT
‘ I2
f

Series No. 109120, 109320

I1

4 SCHNEIDEN, KURZ, “PULSAR” SCI:IAFTFRASER
4 DENTS, SERIE COURTE, FRAISES A RAINURER ‘PULSAR”
4 LABIOS, SERIE CORTA, FRESAS “PULSAR”

MILL SHANK LENGTH OVERALL
DIAMETER DIAMETER OF CUT LENGTH
STRAIGHT e8(d1) h6(d2) l2 h
— 1093200200 2.0 4 6 40
— 1093200250 2.5 8
1091200300 1093200300 3.0 8
1091200350 1093200350 3.5 10 45
1091200400 1093200400 4.0 11
1091200450 1093200450 4.5 6 11
1091200500 1093200500 5.0 13
1091200550 1093200550 55 13 50
1091200600 1093200600 6.0 13
1091200650 1093200650 6.5 16
1091200700 1093200700 7.0 16
1091200750 1093200750 7.5 8 16 %0
1091200800 1093200800 8.0 19
1091200850 1093200850 8.5 19
1091200900 1093200900 9.0 10 19 70
1091200950 1093200950 9.5 19
1091201000 1093201000 10.0 22
1091201050 1093201050 10.5 22
1091201100 1093201100 11.0 22 75
1091201150 1093201150 11.5 12 22
1091201200 1093201200 12.0 26
1091201300 1093201300 13.0 26
1091201400 1093201400 14.0 14 26 8
1091201500 1093201500 15.0 26 90
1091201600 1093201600 16.0 16 32
1091201700 1093201700 17.0 32 100
1091201800 1093201800 18.0 18 32
1091201900 1093201900 19.0 32
1091202000 1093202000 20.0 20 38 105
1091202200 1093202200 22.0 38
1091202400 1093202400 24.0 o5 45 120
1091202500 1093202500 25.0 45

pDesigned to machine tool steel, alloy steel, mold steel and other high hardened materials.
»4 Flute allows for better workpiece finishes.

Tolerances according to DIN 7160 & 7161
Toleranzen nach DIN 7160 & 7161

Toleranzwerte in ym /Tolerance range in ym

Nennmap bereich in mn /Nominal-Diameter in m

won 1bis3 liter3 tisB Uter 6tig10 | Giber Dbis 18 | ilber 1Bhis 30

from 1t03 over 3tof o 6tol0 over 10t 18 over 180 30

— 14 — 20 — 25 — 32 — 40

— 28 — 38 — 47 — 59 — 73
0 0 0 0 0

— 6 — 8 -9 — 1 — 13

4 FLUTE, LONG LENGTH

- ‘ MG b RUTE —/) —~)

Series No. 111120, 111320

‘ l2
UL —

‘ I1

4 SCHNEIDEN, LANG, ‘PULSAR” SCI:IAFTFRASER
4 DENTS, SERIE LONGUE, FRAISES A RAINURER ‘PULSAR”
4 LABIOS, SERIE LARGA, FRESAS ‘PULSAR”

MILL SHANK LENGTH OVERALL
DIAMETER DIAMETER OF CUT LENGTH

STRAIGHT e8(d1) h6(d2) l2 I

— 1113200200 2.0 4 8 40
1111200300 1113200300 3.0 12
1111200400 1113200400 4.0 15 50
1111200500 1113200500 5.0 6 20
1111200600 1113200600 6.0 20 60
1111200800 1113200800 8.0 8 25 70
1111201000 1113201000 10.0 10 30
1111201200 1113201200 12.0 12 30 %0
1111201400 1113201400 14.0 40
1111201600 1113201600 16.0 16 50
1111201800 1113201800 18.0 50 110
1111202000 1113202000 20.0 20 55
1111202500 1113202500 25.0 25 75 140

p Designed to machine tool steel, alloy steel, mold steel and other high hardened materials.
» 4 Flute allows for better workpiece finishes.

Tolerances according to DIN 7160 & 7161
Toleranzen nach DIN 7160 & 7161

Toleranzwerte in ym /Tolerance range ingm

Nenrmafbereich in mn /Nominal-Diameter in m

von 1bis3 Uber3his6 | ‘tbe Bhis10 | iberiObis 18 | iber I8his 30
from 1103 over 3tof o 6tol0 over 10 18 over 180 30

— 14 — 20 - -3 — 40
— 8 — 38 — 47 — 59 — 73

0 0 0 0 0
— 6 —8 —9 - — 13
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4 FLUTE, CORNER RADIUS, LONG LENGTH 4 FLUTE, CORNER RADIUS, STUB CUT LENGTH

MG b RUTE —) —~) N FWE — —

| | MG
(S 3o 4  PLAIN FLAT %K , diﬁ Id ] ‘{H} / 7 {.5um %} 4  PLAIN FLAT %K
| ) e |

Series No. 157120, 157320 ‘ D S | Series No. 156120, 156320

4 SCHNEIDEN, ECKENRADIUS, LANG, ‘PULSAR” SCH[}FTFR/&SER 4 SCHNEIDEN, ECKENRADIUS, EXTRA KURZ, "‘PULSAR” SCHAFTFRASER
4 DENTS, RAYON EN COIN, SERIE LONGUE, FRAISES A RAINURER ‘PULSAR” 4 DENTS, RAYON EN COIN, FRAISES A RAINURER ‘PULSAR”
4 LABIOS, RADIO EN EL ANGULO LATERAL, SERIE LARGA, FRESAS ‘PULSAR” 4 LABIOS, RADIO EN EL ANGULO, FRESAS ‘PULSAR”

MILL SHANK LENGTH OVERALL MILL SHANK LENGTH OVERALL

DIAMETER DIAMETER OF CUT LENGTH DIAMETER DIAMETER OF CUT LENGTH
STRAIGHT e8(d1) h6(d2) l2 h STRAIGHT e8(d1) h6(dz2) l2 I

SN ¥Yod XTTIYOIAIOAAS QINDISEAY VS TN d

1571200600 1573200600 6 xR0.5 6 20 50 1561200200 1563200200 2xR0.2 25 =
1571209001 1573209001 6 xR1 20 1561200250 1563200250 2.5 xR0.25 3 =
1571200800 1573200800 8xR0.5 25 1561200300 1563200300 3 xR0.3 4 -
1571209002 1573209002 8 xR1 25 1561200350 1563200350 3.5 xR0.35 6 45 %0 %
1571209003 1573209003 8xR1.5 8 25 0 1561200400 1563200400 4 xR0.4 5 a
1571209004 1573209004 8xR2 25 1561200500 1563200500 5 xR0.5 6 a
1571201000 1573201000 10 xR0.5 30 1561200600 1563200600 6 xR0.6 7 55 §
1571209005 1573209005 10 xR1 30 1561200800 1563200800 8 xR0.8 8 10 60 S
1571209006 1573209006 10xR15 10 30 1561201000 1563201000 10 xR1 10 12 70 5
1571209007 1573209007 10 xR2 30 1561201200 1563201200 12xR1.2 12 15 80 2
1571201200 1573201200 12xR0.5 30 20 1561201600 1563201600 16 xR1.6 16 18 90

1571209008 1573209008 12 xR1 30

1571209009 1573209009 12xR1.5 12 30

1571209010 1573209010 12xR2 30

pDesigned to machine tool steel, alloy steel, mold steel and other high hardened materials.

o3

Tolerances according to DIN 7160 & 7161 Tolerances according to DIN 7160 & 7161 m
Toleranzen nach DIN 7160 & 7161 Toleranzen nach DIN 7160 & 7161 S
Toleranzwerte in ym /Tolerance rarge in um Toleranzwerte in ym /Tolerance range ingm -8

Nennmag bereich in mn /Nominal-Diameter in m Nenrmafbereich in mn /Nominal-Diameter in m 3'

wn1bis3 lber3 bis6 Uber BHs10 | ber 10bis 18 | iber 1Bbis 30 wn1bis3 Uber3bis6 | 'lbe BHs10 | WberiObis 18 | iber 1Bbis 30 (o)

from 1t03 over 3tof o 6tol0 over 10t 18 over 1810 30 from 103 over 3tof o 6tol0 over 10t 18 over 1810 30 -

— 14 -2 -5 -3 — 40 — 14 -2 -5 -3 — 40 o

e8 (=]

— 28 — 38 — 47 — 59 — 73 — 28 — 3 — 47 — 59 — 73 i_

0 0 0 0 0 0 0 0 0 0 (=g

—6 — 8 -9 -1 — 13 i — 6 — 8 -9 — 1 — 13 o

)

S




2 FLUTE, BALL NOSE, STUB CUT LENGTH for OVER HRc55 4 FLUTE, BALL NOSE, LONG LENGTH

MG ) Rt — —) R | MGy FWUE —) =)
(5um 15> 2 PLAIN FLAT /“ ,\ _ (5um 390 4  PLAIN FLAT %
: b lﬁ idz ]—_—m} _
Series No. 116120, 116320 . ‘ L_,‘ Series No. 115120, 115320
[k ! -
I~ |
R: +£0.01lmm R: +£0.02mm
2 SCHNEIDEN, STIRNRADIUS, EXTRA KURZ fiir UBER HR¢55 4 SCHNEIDEN, STIRNRADIUS, LANG, ‘PULSAR” SCHAFTFRASER

4 DENTS, FRAISES HEMISPHERIQUES, SERIE LONGUE, FRAISES A RAINURER ‘PULSAR”
4 LABIOS, PUNTA ESFERICA, SERIE LARGA, FRESAS ‘PULSAR”

MILL SHANK LENGTH OVERALL : MILL SHANK LENGTH OVERALL

DIAMETER DIAMETER OF CUT LENGTH DIAMETER DIAMETER OF CUT LENGTH
STRAIGHT e8(dr) h6(dz) I STRAIGHT e8(d) h6(d2) I

SN Yod XTIVOIAIDAAS QANDISEAY VY STNd
SN ¥Yod XTTIYOIAIOAAS QENDISEAY VS TN d

g _ 1163200100 1.0 1 — 1153200100 1.0 . 25 g
g _ 1163200120 12 4 12 50 — 1153200150 15 4 50 g
< — 1163200150 15 15 1151200200 1153200200 20 5 -
g 1161200200 1163200200 20 2 1151200300 1153200300 3.0 8 60 S
3 1161200300 1163200300 3.0 3 60 1151200400 1153200400 40 6 8 70 3
a 1161200400 1163200400 40 6 4 70 1151200500 1153200500 5.0 10 80 a
g 1161200500 1163200500 5.0 5 80 1151200600 1153200600 6.0 12 0 S
S 1161200600 1163200600 6.0 6 1151200700 1153200700 7.0 14 S
2 1161200700 1163200700 7.0 . 7 %0 1151200800 1153200800 8.0 8 14 5
= 1161200800 1163200800 8.0 8 1151200900 1153200900 9.0 o 18 100 =

1161200900 1163200900 9.0 0 9 100 1151201000 1153201000 10.0 18

1161201000 1163201000 10.0 10 1151201200 1153201200 12.0 12 22

1161201200 1163201200 12.0 12 12 1151201400 1153201400 14.0 14 26 110

1161201400 1163201400 14.0 14 14 110 1151201600 1153201600 16.0 16 30

1161201600 1163201600 16.0 16 16 1151201800 1153201800 18.0 18 34 140

1161201800 1163201800 18.0 18 18 140 1151202000 1153202000 20.0 20 38 160

1161202000 1163202000 20.0 20 20 160 1151202500 1153202500 25.0 25 50 180

1161202500 1163202500 25.0 25 25 180 p Designed to machine tool steel, alloy steel, mold steel and other high hardened materials.

» Suitable for HRc55~HRc65 high hardened materials. » For copy - milling machines

p Strong cutting edges and higher tool rigidity.
» Radius tolerance + 0.01lmm.

o2 o3
m Tolerances according to DIN 7160 & 7161 Tolerances according to DIN 7160 & 7161 m
3 Toleranzen nach DIN 7160 & 7161 Toleranzen nach DIN 7160 & 7161 o
Q Toleranzwerte in ym /Tolerance rarge in um Toleranzwerte in ym /Tolerance range ingm Q
al Nennmaf3 bereich in m /Nominal-Diameter in m NennmaBbereich in m /Nominal-Diameter in m 3'
o von 1his3 liber3 Lisf Ube BHs10 | iberIObis 18 | iber 18bis 30 wn1bis3 Uber3tis6 | (ber Bbis10 | UberiObis 18 | Uber 18his 30 o
- from 1103 over 3tof ow 6tol0 over 10t 18 over 180 30 from 1t03 over 3tof ov 6to10 over Db 18 over 18030 oy
8 — 14 — 20 -2 -3 — 40 @ | M — 20 -5 -3 — 40 Q
-;_ — 28 — 38 — 47 — 59 — 73 — 28 — 3 — 47 — 59 — 73 \i_
[~ 0 0 0 0 0 0 0 0 0 0 (=g
o —6 — 8 -9 — 11 — 13 = — 6 — 8 -9 -1 — 13 Q.
w w
= e}
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6,8 FLUTE, 45° HELIX, LONG LENGTH 6 FLUTE, 45° HELIX, EXTRA LONG LENGTH

av)
(e
=
wn
MG b\ RuE — ) Y MG [\ muE — ) YD
{.5um g5° 6&8 PLAIN FLAT [ {.5un  45° 6 PLAIN FLAT W |
=]
=
- - 2]
Series No. 149120, 149320 Series No. 150120, 150320 g
S
©n
g
=
Q
H
i
6,8 SCHNEIDEN, 45° RECH:FSSPIPALE, LANG, ‘PULSAR " SCHAFTFRASER 6 SCHNEIDEN, 45° RECH:I‘SSPIPALE, EXTRA LANG, "PULSAR” SCHAFTFRASER e
6,8 DENTS, HELICE 45°, SERIE LONGUE, FRAISES A RAINURER ‘PULSAR” 6 DENTS, HELICE 45°, SERIE EXTRA-LONGUE, FRAISES A RAINURER ‘PULSAR” E
6,8 LABIOS, HELICE 45°, SERIE LARGA, FRESAS ‘PULSAR” 6 LABIOS, HELICE 45°, SERIE EXTRA-LARGA, FRESAS “PULSAR” -
o
=
EDP. No MILL SHANK LENGTH OVERALL NO. OF EDP. No MILL S LENGTH OVERALL NO. OF -
DIAMETER DIAMETER OF CUT LENGTH FLUTE DIAMETER DIAMETER OF CUT LENGTH FLUTE v
STRAIGHT e8(d1) h6(d2) l2 It STRAIGHT e8(d1) h6(d2) l2 It
1491200600 1493200600 6.0 6 13 57 6 1501200600 1503200600 6.0 6 26 70 6 =
1491200700 1493200700 7.0 8 16 63 6 1501200800 1503200800 8.0 8 36 90 6 9Uu
1491200800 1493200800 8.0 19 6 1501201000 1503201000 10.0 10 46 100 6 :
1491200900 1493200900 9.0 10 19 79 6 1501201200 1503201200 12.0 12 56 110 6 5
1491201000 1493201000 10.0 22 6 1501201600 1503201600 16.0 16 66 130 6 E
1491201200 1493201200 12.0 12 26 6 1501202000 1503202000 20.0 20 76 140 6 @
1491201400 1493201400 14.0 14 26 83 6 1501202500 1503202500 25.0 25 92 180 6 é
1491201600 1493201600 16.0 16 32 6 » Designed to machine tool steel, alloy steel, mold steel and other high hardened materials. 9
92 . . . - e 3
1491201800 1493201800 18.0 18 32 8 » High speed cutting and finish milling with high feed rates. H
1491202000 1493202000 20.0 20 38 104 8 c%
1491202500 1493202500 25.0 25 44 8
»Designed to machine tool steel, alloy steel, mold steel and other high hardened materials.
»High speed cutting and finish milling with high feed rates.
o3
Tolerances according to DIN 7160 & 7161 Tolerances according to DIN 7160 & 7161 m
Toleranzen nach DIN 7160 & 7161 Toleranzen nach DIN 7160 & 7161 b=
Toleranzwerte in ym /Tolerance range in ym Toleranzwerte in ym /Tolerance range ingm -8
Nennmap bereich in mn /Nominal-Diameter in m Nenrmafbereich in mn /Nominal-Diameter in m 3'
won1bis3 Uber3 bis6 Uber BHs10 | ber10bis 18 |  iber 1Bbis 30 wn1bis3 Uber3bis6 | 'lbe BHs10 | WberiObis 18 | iber 1Bbis 30 o
from 1t03 over 3tof o 6tol0 over 10t 18 over 180 30 from 1103 over 3tof o 6tol0 over 10 18 over 180 30 -
— 14 — 20 — 25 — 32 — 40 8 — 14 — 20 — 25 — 3 — 40 9
— 28 — 38 — 47 — 59 — 73 — 28 — 38 — 47 — 59 — 73 1‘
0 0 0 0 0 0 0 0 0 0 (=g
-6 — 8 -9 -1 — 13 i — 6 —8 -9 — 11 — 13 o
2
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6 FLUTE, 45° HELIX, CORNER RADIUS, LONG LENGTH MULTI FLUTE, ROUGHING, SHORT LENGTH

av)
(e
=
wn
MG %}’ N FLUTE —/) &5 n | MG %}’ HR FLWTE oo — ) &) %9 e
{.5un  45° 6 PLAIN FLAT X d:j ' EB {5 20° 3-5 FINE PLAIN FLAT VN |=9
1 ' =]
=
. [ . n
Series No. 158120, 158320 \ R ‘ Series No. 148120, 148320 g
I
S
©n
g
=
a
H
o
6 SCHNEIDEN, 45° RECHTSSPIPALE, ECKENRADIUS, LANG, ‘PULSAR” SCHAFTFRASER MULTI. SCHNEIDEN, SCHRUPPFRASER, KURZ, ‘PULSAR” SCHAFTFRASER e
6 DENTS, HELICE 45°, RAYON EN COI’N, SERIE LONGUE, FRAISES A RAINURER “‘PULSAR” MULTI-DENTS, SERIE COURTE, FRAISES ‘PULSAR” EN BOUT RAVAGEUSES E
6 LABIOS, HELICE 45°, RADIO EN EL ANGULO, SERIE LARGA, FRESAS ‘PULSAR” MULTI-LABIOS, GRAN DESBATE, SERIE CORTA, FRESAS “PULSAR” -
o
S|
EDP. No MILL SHANK LENGTH OVERALL NO. OF EDP. No MILL SHANK LENGTH OVERALL NO. OF -
DIAMETER DIAMETER OF CUT LENGTH FLUTE DIAMETER DIAMETER OF CUT LENGTH FLUTE v
STRAIGHT e8(d1) h6(d2) l2 It STRAIGHT h10(d1) h6(d2) l2 It
1581200600 1583200600 6 xR0.5 6 13 70 6 1481200600 1483200600 6.0 6 7 54 =
1581200800 1583200800 8 xR0.5 8 19 90 6 1481200700 1483200700 7.0 8 8 58 3 pUu
1581201000 1583201000 10 xR0.5 10 22 100 6 1481200800 1483200800 8.0 9 3 :
1581209001 1583209001 10 xR1.0 22 6 1481200900 1483200900 9.0 13 4 5
1581201200 1583201200 12 xR0.5 12 26 11 6 1481201000 1483201000 10.0 10 14 €6 4 E
158120 9002 158320 9002 12 xR1.0 26 0 6 1481201200 1483201200 12.0 12 16 73 4 @
1581201600 1583201600 16 xR1.0 16 32 1 6 1481201400 1483201400 14.0 14 18 75 4 §
1581209003 1583209003 16 xR1.5 32 80 6 1481201600 1483201600 16.0 16 22 82 4 9
1581202000 1583202000 20 xR1.0 38 6 1481201800 1483201800 18.0 18 24 84 4 E
1581209004 1583209004 20 xR1.5 20 38 140 6 1481202000 1483202000 20.0 20 26 92 4 a
1581209005 1583209005 20 xR2.0 38 6 1481202500 1483202500 25.0 25 25 110 5
»Designed to machine tool steel, alloy steel, mold steel and other high hardened materials. » Designed to machine tool steel, alloy steel, mold steel and other high hardened materials.
»High speed cutting and finish milling with high feed rates. » High velocity milling of hardened steels.
o3
Tolerances according to DIN 7160 & 7161 Tolerances according to DIN h10 not e8 m
Toleranzen nach DIN 7160 & 7161 Toleranzen nach DIN 7160 & 7161 3
Toleranzwerte in ym /Tolerance range in ym Toleranzwerte in ym /Tolerance range ingm -8
Nennmaf bereich in mm /Nominal-Diameter in mn Nennmafbereich in m /Nominal-Diameter in m 3'
wnibis3 | lter3bis6 | (berBHs10 | iberiObis 18 | ber 18bis 30 vonlbis3 | Gber3bs6 | ‘UberBlisl0 | iberiObis 18 | iber 1Bbis 3 o
from 1103 over 3tof o 6tol0 over 10t 18 over 1B 30 from 1to3 over 3tof o Btol0 over 10b 18 over 180 30 -
— 14 -2 ) -3 — 40 ho | — ™ — 20 -5 -3 — 40 9
— 28 — 38 — 47 — 59 — 73 — 28 — 38 — 47 — 59 — 73 1‘
0 0 0 0 0 0 0 0 0 0 =
-6 — 8 -9 — 11 — 13 i -6 —8 -9 -1 — 13 o
N




dSN ¥0d ATIVOIJIDEIS aaNDISEAY VS TN d

SNOILIANOD ONILIND A¥A NI

£ Pr1“09 j0o] edoing @

MULTI FLUTE, ROUGHING, LONG LENGTH
MG b e RWE oo =) o) Y
d—jm—}
e ‘

(.Bum  20° 3-5 FINE PLAIN FLAT VX
|

Series No. 147120, 147320

MULTI. SCHNEIDEN, SCHRUPPFRASER, LANG, ‘PULSAR” SCHAFTFRASER
MULTI-DENTS, SERIE LONGUE, FRAISES “PULSAR” EN BOUT RAVAGEUSES
MULTI-LABIOS, GRAN DESBATE, SERIE LARGA, FRESAS ‘PULSAR”

EDP. No MILL SHANK LENGTH OVERALL NO. OF
DIAMETER DIAMETER OF CUT LENGTH Y

STRAIGHT h10(ch) h6(dz) Iy I Lz

1471200600 1473200600 6.0 6 16 57 3
1471200700 1473200700 7.0 16 3
1471200800 1473200800 8.0 8 16 63 3
1471200900 1473200900 9.0 19 4
1471201000 1473201000 10.0 10 22 & 4
1471201200 1473201200 12.0 12 26 4
1471201400 1473201400 14.0 14 26 8 4
1471201600 1473201600 16.0 16 32 4
1471201800 1473201800 18.0 18 32 % 4
1471202000 1473202000 20.0 20 38 104 4
1471202500 1473202500 25.0 25 45 121 5

»Designed to machine tool steel, alloy steel, mold steel and other high hardened materials.
»High velocity milling of hardened steels.

Tolerances according to DIN h10 not e8
Toleranzen nach DIN 7160 & 7161

Toleranzwerte in ym /Tolerance range in ym

Nennmaf bereich in m /Nominal-Diameter in m

wn1bis3 liter3 bis Uter 6tis10 |  iiber 10bis 18 |  iiber 1Bbis 30
from 1to3 over 3toB o 6tol0 over 101 18 over 180 30

hi0 — 14 — 20 — 25 — 32 — 40
— 28 — 38 — 47 — 59 — 73
0 0 0 0 0
i3 — 6 — 8 — 9 — 1 — 13

3,4 FLUTE, ROUGHING BALL NOSE, LONG LENGTH

FLUTE 0o —) = Y
HR
3-4 FINE PLAN FLAT V<

Series No. 145120, 145320

I
R: +0.02mm

EDP. No MILL SHANK LENGTH OVERALL o G
DIAMETER  DIAMETER OF CUT LENGTH EllifTE
STRAIGHT h10(d1) h6(d2) I2 I

1451200600 1453200600 6.0 6 16 57 3
1451200800 1453200800 8.0 8 16 63 3
1451201000 1453201000 100 10 22 72 4
1451201200 1453201200 120 12 26 4
1451201400 1453201400 14.0 14 26 8 4
1451201600 1453201600 16.0 16 32 4
1451201800 1453201800 18.0 18 32 % 4
1451202000 1453202000 20.0 20 38 104 4

Tolerances according to DIN h10 not e8
Toleranzen nach DIN 7160 & 7161

Toleranzwerte in ym /Tolerance range ingm

Nenmmafbereich in m /Nominal-Diameter in m

von 1bis3 Uber3his6 | ‘tber Ghis10 | iberiObis 18 | iber IBhis 30
from 1103 over 3tof ow 6tol0 over 10 18 over 180 30

wo | — ™ — 20 -5 -3 — 40
— 8 — 3 — 47 — 59 — 73
0 0 0 0 0
L —8 —9 - — 13
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2 FLUTE, MINIATURE 2 FLUTE, MINIATURE BALL NOSE

g
G
-
wn
MG b rue =/ | R MG ) e — | |2
{.5m 30° 2 PLAIN N . Ve {.5un  30° 2 PLAIN \K o]
ﬂ _ _ o
=
- - m
Series No. 100320 Series No. 105320 |3
8
[9)]
g
=
@]
H
e
H
Q
e
=
=
[
]
=1
2V MILL DIAMETER LENGTH OVERALL ERRliC MILL DIAMETER LENGTH OVERALL <
e DIAMETER s OF CUT LENGTH e . DIAMETER s OF CUT LENGTH Z
1003200040 04 3 038 40 1053200060 R0.30 06 3 11 40 =
1003200050 05 3 1.0 40 1053200070 R0.35 07 3 15 40 g
1003200060 06 3 12 40 1053200080 R0.40 08 3 20 40 -
1003200070 07 3 14 40 1053200090 R0.45 09 3 22 40 g
1003200080 08 3 16 40 1053200100 R0.50 10 3 25 40 £
1003200090 09 3 2.0 40 1053200110 R0.55 11 3 30 40 a
1003200100 10 4 25 40 1053200120 R0.60 12 3 30 40 3
1003200110 1.1 4 25 40 1053200130 R0.65 13 3 35 40 S
1003200120 12 4 40 40 1053200140 R0.70 14 3 35 40 2
1003200130 13 4 40 40 1053200150 RO.75 15 3 40 40 =
1003200140 14 4 4.0 40
1003200150 15 4 4.0 40
o3
m
Unit : mm CS;
Unit : mm RADIUS 0010 '8
MILL DIAMETER 04~09 10~15 TOLERANCE - 5|
MILL DIA. 0 — 0014 MILL DIA. oot4 3
TOLERANCE —0012 ~ 0028 TOLERANCE — 0.028 9
SHANK DIA. 0 0 SHANK DIA. 0 1,:.
TOLERANCE —0.006 —0.008 TOLERANCE — 0.006 oy
S
=]
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2 FLUTE, BALL NOSE for RIB PROCESSING 2 FLUTE END MILLS for RIB PROCESSING

g
c
=
%)
FLUTE — | FLUTE — % .
< 5um 30° 2 pLAN X \ = < 5 am 30° 2 PLAN N |w
o
- - =
- . ©n
Series No. 143320 Series No. 107320, 108320 |3
S
R : +0.01mm o
a
H
e
H
Q
e
=
=
[
]
2
EDP. No MILL SHANK LENGTH LENGTH OVERALL NECK EDP. No MILL SHANK LENGTH LENGTH OVERALL NECK -
DIAMETER DIAMETER OF CUT BELOW SHANK LENGTH DIAMETER DIAMETER DIAMETER OF CUT BELOW SHANK LENGTH DIAMETER v
STRAIGHT ds dz(h6) h I3 ds STRAIGHT di d2(h6) ] 2 I3 ds
1433200060 0.6 3 0.9 6 35 0.55 1073200080 0.8 4 1.2 6 45 0.75 =
1433200080 0.8 4 1.2 6 45 0.75 1083200080 0.8 4 1.2 8 45 0.75 =)
1433200081 0.8 4 1.2 8 45 0.75 1073200100 1.0 4 1.5 6 45 0.97 :
1433200100 1.0 4 1.5 6 45 0.97 1083200100 1.0 4 1.5 8 45 0.95 =i
1433200101 1.0 4 1.5 8 45 0.95 1073200102 1.0 4 1.5 12 45 0.93 E
1433200102 1.0 4 1.5 12 45 0.93 1073200120 1.2 4 1.8 8 45 1.15 @
1433200120 1.2 4 1.8 8 45 1.15 1083200120 1.2 4 1.8 12 45 1.13 §
1433200121 1.2 4 1.8 12 45 1.13 1073200140 1.4 4 2.1 12 45 1.33 9
1433200140 1.4 4 2.1 12 45 1.33 1073200150 1.5 4 2.3 8 45 1.45 E
1433200150 1.5 4 2.3 8 45 1.45 1083200150 15 4 2.3 10 45 1.45 2
1433200151 15 4 2.3 12 45 1.43 1073200152 15 4 23 12 45 1.43
1433200152 15 4 2.3 16 50 1.41 1073200153 15 4 23 16 50 1.41
1433200160 1.6 4 24 16 50 1.51 1073200160 1.6 4 24 12 45 1.53
1433200180 1.8 4 2.7 16 50 1.71 1073200180 1.8 4 2.7 12 45 1.73
1433200200 2.0 4 3.0 8 45 1.95 1073200200 2.0 4 3.0 12 45 1.93
1433200201 2.0 4 3.0 16 50 1.91 1083200200 2.0 4 3.0 16 50 1.91
1433200202 2.0 4 3.0 20 55 1.89 1073200250 2.5 4 3.7 12 45 2.40
1433200300 3.0 6 45 16 55 2.85 1083200250 2.5 4 3.7 16 55 2.40
1433200301 3.0 6 45 20 60 2.85 1073200300 3.0 6 45 14 50 2.85
1433200400 4.0 6 6.0 16 60 3.85 1083200300 3.0 6 45 18 55 2.85
1433200401 4.0 6 6.0 20 65 3.85
o3
¢d3 f 15° o )f/‘l 5° E
MILL DIAMETER S
o] &F T | Ez o 06 08~30 40 o] ] | Fz 8
,L,J Unit : mm 2 5|
)
L2 MILL DIA. —0.014 —0.020 MILL DIA. SHANK DIA. £ S
45 ‘ TOLERANCE(mm) —0028 —0038 TOLERANGE TOLERANGE &5 | o
SHANK DIA. b6 0 0 oy
TOLERANGE 0015 0008 g
S
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4 FLUTE, TAPER for RIB PROCESSING

MG P Rt —

Series No. 120320

(5m 25° 4  PLAN K

4 FLUTE, TAPER for RIB PROCESSING

FLUTE —

<5um 250 4 PLAN K

Series No. 120320

TOLERANCE(mm)

EDP. No MILL DIAMETER TAPER OVERALL
e DIAMETER s ANGLE LENGTH
1203200100 10 4 8 30 45
1203200101 10 4 12 30" 45
1203200102 10 4 8 10 45
1203200103 10 4 12 1° 45
1203200104 10 4 8 10307 45
1203200105 10 4 12 1030 45
1203200106 10 4 8 2¢ 45
1203200107 10 4 12 2° 45
1203200120 12 4 8 30" 45
1203200121 12 4 12 30" 45
1203200122 12 4 8 1° 45
1203200123 12 4 12 1° 45
1203200124 12 4 8 19307 45
1203200125 12 4 12 1030 45
1203200126 12 4 8 2° 45
1203200127 12 4 12 2° 45
1203200150 15 4 8 30" 45
1203209001 15 4 12 30" 45
1203209002 15 4 16 30" 50
1203209003 15 4 8 1° 45
MILL DIA.
TOLERANCE(mm) — 8.01 5

TAPER ANGLE

TOLERANCE +57

SHANK DIA. 000

EDP. No MILL DIAMETER LENGTH TAPER OVERALL
e DIAMETER s OF CUT ANGLE LENGTH
1203209004 15 4 12 10 45
1203209005 15 4 16 10 50
1203209006 15 4 8 1230 45
1203209007 15 4 12 1230 45
1203209008 15 4 16 12307 50
1203209009 15 4 8 2° 45
1203209010 15 4 12 20 45
1203209011 15 4 16 2° 50
1203200200 20 4 12 30" 45
1203200201 20 4 16 307 50
1203200202 20 4 12 1° 45
1203200203 20 4 16 1° 50
1203200204 20 4 12 12307 45
1203200205 20 4 16 1230 50
1203200206 20 4 12 2° 45
120300207 20 4 16 2° 50
MILL DIA.
TOLERANCE(mm) 78.01 5
TAPER ANGLE
TOLERANCE x5
SHANK DIA. Qo

TOLERANCE(mm)

SN ¥Yod XTTIYOIAIOAAS QENDISEAY VS TN d

SNOILIANOD ONILIAND A¥A NI

vv  pyr1“09 |00) edoing @




dSN ¥0d ATIVOIJIDEIS aaNDISEAY VS TN d

SNOILIANOD ONILIND A¥A NI

4 FLUTE, TAPER BALL NOSE for RIB PROCESSING 4 FLUTE, TAPER BALL NOSE for RIB PROCESSING

sv  Pr1-09 |00 edoing @

g
G
=
wn

MG P R — @ R UE —) | |2
=
n
Series No. 130320 Series No. 130320 |c
R : +0.01mm R : +0.01mm S
5
=
@]
H
e
H
Q
e
=
=
[
]
2
A0ED MILL DIAMETER TAPER OVERALL ERRliC MILL DIAMETER LENGTH TAPER OVERALL <
STRAIGHT DIAMETER e ANGLE LENGTH STRAIGHT DIAMETER e OF CUT ANGLE LENGTH m
1303200100 1.0 4 8 30" 45 1303209004 15 4 12 10 45 s
1303200101 10 4 12 30" 45 1303209005 15 4 16 i 50 g
1303200102 10 4 8 10 45 1303209006 15 4 8 1930 45 =
1303200103 10 4 12 10 45 1303209007 15 4 12 1°30" 45 S
1303200104 10 4 8 1230 45 1303209008 15 4 16 1°30° 50 5
1303200105 10 4 12 1230 45 1303209009 15 4 8 2° 45 &
1303200106 10 4 8 2° 45 1303209010 15 4 12 2° 45 8
1303200107 10 4 12 2° 45 1303209011 15 4 16 2° 50 S
1303200120 12 4 8 30" 45 1303200200 20 4 12 30 45 2
1303200121 12 4 12 30" 45 1303200201 20 4 16 30" 50 2
1303200122 12 4 8 1° 45 1303200202 20 4 12 1° 45
1303200123 12 4 12 1 45 1303200203 20 4 16 1° 50
1303200124 12 4 8 19307 45 1303200204 20 4 12 130" 45
1303200125 12 4 12 1230 45 1303200205 20 4 16 1°30" 50
1303200126 12 4 8 2° 45 1303200206 20 4 12 2° 45
1303200127 12 4 12 2° 45 1303200207 20 4 16 2° 50
1303200130 15 4 8 30" 45
1303209001 15 4 12 30" 45
1303209002 15 4 16 30" 50
1303209003 15 4 8 1° 45
o3
g
RADIUS S
RADIUS S
TOLERANCE(mm) 0010 TOLERANCE(mm) 0010 s
—'
TAPER ANGLE L5 TAPER ANGLE L5 8
TOLERANCE TOLERANCE o
(=]
SHANK DIA. 8008 SHANK DIA. 8008 t
TOLERANCE(mm) - TOLERANCE(mm) - =
ey
=)




PULSAR cutting condition

2 FLUTE, SHORT, SLOTTING

PULSAR cutting condition

2 FLUTE, CORNER RADIUS, LONG, SLOTTING
100120, 100320
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155120, 155320 —— |
NON-ALLOYED STEELS ALLOY STEELS
MATERIAL ALLOY STEELS HEAT RESISTANT HARDENED STEELS HARDENED STEELS
CAST IRON STEELS
HARDNESS ~HRc30 HRc30 ~ HRc45 HRc45 ~ HRc55 HRc55 ~ HRc65
STRENGTH ~1000N/ s 1000 ~ 1500N/ nt 1500 ~ 2000N/ nci 2000N/ i~
DIAMETER RPM FEED RPM FEED RPM FEED RPM FEED
6 2630 125 2100 105 1370 50 1160 35
8 2000 135 1580 105 1050 50 840 35
10 1680 135 1370 105 840 50 670 35
12 1370 105 1160 95 700 40 550 25
D D

3] 7

v

7

NON-ALLOYED STEELS ~ ALLOY STEELS
MATERIAL  ALLOY STEELS HEAT RESISTANT  STAINLESSSTEELS  HARDENED STEELS ~ HARDENED STEELS
CAST IRON STEELS
HARDNESS ~HRc30 HRc30 ~ HRc45 HRc30 ~ HRc45 HRc45 ~ HRc55 HRc55 ~ HRc65
STRENGTH ~1000N/ mi 1000 ~ 1500N/ ug 1000 ~ 1500N/ ug 1500 ~ 2000N/ uz 2000N/ i~
DIAMETER| RPM FEED RPM FEED RPM FEED RPM FEED RPM FEED
2 11560 190 7560 120 6300 90 5040 35
3 8920 210 5560 140 4620 120 3360 40 1900 40
4 7560 300 4620 180 3880 150 2940 40 1480 40
5 6300 320 3780 190 3160 160 2320 50 1260 40
6 5560 350 3360 220 2840 180 2000 55 1100 40
8 4200 380 2520 200 2100 180 1680 75 840 40
10 3260 330 2000 160 1680 160 1360 60 680 35
12 2740 280 1680 130 1360 130 1160 55 560 35
16 2200 220 1360 110 1060 110 900 40 440 20
20 1680 170 1060 80 840 80 680 30 320 20
25 1360 130 840 70 680 60 540 20 260 15
2T 7 7 277 7
(UPTO $3:02D) © 7 S 7

2 FLUTE, LONG, SLOTTING
102120, 102320

=

NON-ALLOYED STEELS ~ ALLOY STEELS
MATERIAL  ALLOY STEELS HEAT RESISTANT ~ HARDENED STEELS
CAST IRON STEELS
HARDNESS ~HRc30 HRc30 ~ HRc45 HRc30 ~ HRc45
STRENGTH ~1000N/ni 1000 ~ 1500N/ 1000 ~ 1500N/
DIAMETER| RPM FEED RPM FEED RPM FEED
2 6300 60 5040 50 3150 25
3 4410 70 3570 60 2200 30
4 3570 85 2840 70 1790 35
5 3050 105 2420 85 1580 40
6 2630 125 2100 105 1370 50
8 2000 135 1580 105 1050 50
10 1680 135 1370 105 840 50
12 1370 105 1160 95 700 40
16 1160 95 890 75 560 35
20 840 70 680 50 420 25
D D
g_I 7 r %I 7 7
(UPTO $3:04mm) 7 Z

R.P.M =rev./min, Feed = mm/min

R.P.M =rev./min, Feed = mm/min

2 FLUTE, BALL NOSE, LONG

R.P.M = rev./min,

Feed = mm/min

12120, 112520 ——— =

HIGH SPEED CUTTING
NON-ALLOYED STEELS ALLOY STEELS NON-ALLOYED STEELS
MATERIAL ALLOY STEELS HEAT RESISTANT HARDENED STEELS ALLOY STEELS HARDENED STEELS
CAST IRON STEELS CAST IRON
HARDNESS ~HRc30 HRc30 ~ HRc45 HRc45 ~ HRc65 ~HRc45 HRc45 ~ HRc65
STRENGTH ~1000N/nit 1000 ~ 1500N/ i 1500N/ i ~ ~1500N/mt 1500N/ i~
DIAMETER| RPM FEED RPM FEED RPM FEED RPM FEED RPM FEED
1 15760 250 12720 200 5800 90 25000 650 25000 400
1.5 15760 350 12140 270 5320 120 23000 700 23000 430
2 15760 530 11560 320 4840 110 21000 740 21000 470
25 14400 750 10700 490 4680 150 21000 880 19000 490
3 13100 680 10000 460 4520 150 21000 1000 17000 520
4 10500 740 8400 530 4200 180 21000 1470 13660 580
5 9140 820 7300 580 3680 180 21000 1800 12000 600
6 7780 840 6300 630 3160 190 21000 2310 10500 630
8 5260 950 4420 660 2100 190 15760 2840 7880 740
10 4620 1020 3780 710 1780 190 13660 3050 6300 840
12 3780 900 2940 660 1360 190 10500 2630 5260 840
16 2740 920 2320 650 1160 190 8200 2630 3780 710
20 2100 840 1900 630 840 190 6300 2520 2940 530
Ae:D1~D6 =02mm Ae Ae
D8 ~ D20 = 0.3mm Ae:D1~D6 =0.2mm
Ap:0.2xD D8 ~ D20 = 0.3mm Ag
Ap:0.05 xD

R.P.M =rev./min, Feed = mm/min
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PULSAR cutting condition

2 FLUTE BALL NOSE FOR OVER HRc55

PULSAR cutting condition

2 FLUTE, BALL NOSE LONG REACH

o)
c
(i
wn
o
116320, 116120 114320, 114120 g
’ ——) g — |
HIGH SPEED CUTTING HIGH SPEED CUTTING %
o
NON-ALLOYED STEELS ALLOY STEELS NON-ALLOYED STEELS

MATERIAL HARDENED STEELS HARDENED STEELS HARDENED STEELS HARDENED STEELS W HARDENED STEELS HARDENED STEELS HARDENED STEELS MATERIAL ALLOY STEELS HEAT RESISTANT HARDENED STEELS ALLOY STEELS HARDENED STEELS ]
HARDNESS | HRc45 ~HRc50 | HRc50 ~ HRe55 | HRc55~HRc60 | HRc60 ~ HRc65 HRc45 ~HRc50 | HRe50 ~HRe55 | HRe55 ~ HRc60 CAST IRON STEELS CAST IRON 5
STRENGTH | 1400 ~ 1750N/p; | 1750 ~ 2000N/ i | 2000 ~ 2080N/wi 2080N/md ~ 1400 ~ 1750N/ g | 1750 ~ 2000N/ i | 2000 ~ 2080N/ s HARDNESS ~HRc30 HRc30 ~ HRc40 HRc45 ~ HRc65 ~HRc45 HRc45 ~ HRc65 E
DIAMETER| RPM | FEED | RPM | FEED | RPM | FEED | RPM | FEED RPM | FEED | RPM | FEED | RPM | FEED STRENGTH ~1000N/ izt 1000 ~ 1500N/ i 1500N/ i ~ ~1500N/ gz 1500N/ ngi~ E
1 20000 | 460 | 20000 | 400 | 20000 | 350 | 20000 | 240 20000 | 460 | 20000 | 400 | 20000 | 350 DIAMETER| RPM FEED RPM FEED RPM FEED RPM FEED RPM FEED £
1.5 16300 640 | 16100 | 580 | 16000 570 | 14200 | 360 16300 640 | 16100 580 | 16000 570 1 12600 200 10180 160 4640 70 20000 520 20000 320 =
2 14500 800 | 14200 | 740 | 13850 760 | 11300 | 465 14500 800 | 14200 740 | 13850 760 15 12600 280 9710 220 4250 95 18400 560 18400 340 ~
25 13400 950 | 13000 | 890 | 12600 | 920 | 9600 | 560 13400 | 950 | 13000 | 890 | 12600 | 920 2 12600 420 9250 260 3870 90 16800 590 16800 380 rr/i:

3 12700 | 1100 | 12300 | 1050 | 11800 | 1000 | 8400 | 660 12700 | 1100 | 12300 | 1050 | 11800 | 1000 25 11520 600 8560 390 3740 120 16800 700 15200 390
H
4 10600 | 1100 | 10300 | 1050 9800 | 1000 6650 | 650 10600 | 1100 | 10300 | 1050 9800 | 1000 3 10500 540 8000 370 3620 120 16800 800 13600 420 =
5 9400 | 1100 9050 | 1050 8600 950 | 5600 | 680 9400 | 1100 9050 | 1050 8600 | 950 4 8400 590 6720 420 3360 140 16800 1180 10930 460 E
6 8600 | 1150 8250 | 1100 7850 950 4850 | 700 8600 | 1150 8250 | 1100 7850 950 5 7310 660 5840 460 2940 140 16800 1440 9600 480 a
8 7000 | 1050 6700 | 1000 6350 950 | 3800 | 650 7000 | 1050 6700 | 1000 6350 | 950 6 6220 670 5040 500 2530 150 16800 1850 8400 500 E
10 6050 | 1000 5800 | 960 5450 | 900 | 3200 | 620 6050 | 1000 | 5800 | 960 5450 | 900 8 4210 760 3540 530 1680 150 12610 2270 6300 590 =
12 5450 | 1000 5200 | 960 4900 900 2750 | 610 5450 | 1000 5200 960 4900 900 10 3700 820 3020 570 1420 150 10930 2440 5040 670 :
16 4350 870 4150 | 830 3900 820 | 2100 | 265 4350 870 4150 830 3900 | 820 12 3020 720 2350 530 1090 150 8400 2100 4210 670 %
20 3500 690 3300 | 650 3100 | 630 | 1700 | 220 3500 | 690 | 3300 | 650 3100 | 630 16 2190 740 1860 520 930 150 6560 2100 3020 570 |
a
Ae:D1 ~ D4=005xD  Ap:D1 ~ D20 Ae: B ; : Bg : 82;:2 Ae ; 20 1680 670 1520 500 670 150 5040 2020 2350 420 %

B 150 - ngf’ggg‘n’:‘m 0.1xD D10 ~ D20 = 0.30mm Ae :D1~D6 =0.2mm Ae :D1~D6 =0.2mm Ae:D1~D6 =0.2mm
=7 Ap:D1 ~ D20=0.05xD 4 D8 ~D20=0.3mm D8 ~D20=0.3mm D8 ~D20=0.3mm
P Ap:02D Ap:0.1D Ap: 0.05D
R.P.M =rev./min, Feed = mm/min Ae Ae
T -
/ /
2 FLUTE, BALL NOSE

R.P.M =rev./min, Feed = mm/min

118120, 118320

—

6 P10 |00y edoina Cglad

R.P.M =rev./min,

Feed = mm/min

HIGH SPEED CUTTING
NON-ALLOYED STEELS ALLOY STEELS NON-ALLOYED STEELS
MATERIAL ALLOY STEELS HEAT RESISTANT HARDENED STEELS ALLOY STEELS HARDENED STEELS
CAST IRON STEELS CAST IRON
HARDNESS ~HRc30 HRc30 ~ HRc40 HRc45 ~ HRc65 ~HRc45 HRc45 ~ HRc65
STRENGTH ~1000N/ uzt 1000 ~ 1500N/ s 1500N/ e~ ~1500N/mzt 1500N/ i~
DIAMETER RPM FEED RPM FEED RPM FEED RPM FEED RPM FEED
1 15760 250 12720 200 5800 90 25000 650 25000 400
15 15760 350 12140 270 5320 120 23000 700 23000 430
2 14400 750 10700 490 4680 150 21000 740 21000 470
25 14400 750 10700 490 4680 150 21000 880 19000 490
3 13100 680 10000 460 4520 150 21000 1000 17000 520
4 10500 740 8400 530 4200 180 21000 1470 13660 580
5 9140 820 7300 580 3680 180 21000 1800 12000 600
6 7780 840 6300 630 3160 190 21000 2310 10500 630
8 5260 950 4420 660 2100 190 15760 2840 7880 740 &
10 4620 1020 3780 710 1780 190 13660 3050 6300 840 m
12 3780 900 2940 660 1360 190 10500 2630 5260 840 g
16 2740 920 2320 650 1160 190 8200 2630 3780 710 g
20 2100 840 1900 630 840 190 6300 2520 2940 530 3'
Ae :D1~D6 =0.2mm Ae :D1~D6 =0.2mm Ae :D1~D6 =0.2mm Aeli %
D8 ~D20=0.3mm D8 ~D20=0.3mm D8~ D20=0.3mm f / o
Ap:02D Ap:0.1D Ap: D1 ~D20=0.05 xD 9 [
Ap o
2
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PULSAR cutting condition PULSAR cutting condition

3 FLUTE MINIATURE 4 FLUTE, SHORT, SIDE CUTTING
103320, 103120 3 109120, 109320 — s

SN ¥Yod XTTIYOIAIOAAS QENDISEAY VS TN d

SIDE CUTTING
NON-ALLOYED STEELS ALLOY STEELS NON-ALLOYED STEELS ALLOY STEELS
MATERIAL ALLOY STEELS HEAT RESISTANT STAINLESS STEELS HARDENED STEELS HARDENED STEELS MATERIAL ALLOY STEELS HEAT RESISTANT STAINLESS STEELS HARDENED STEELS HARDENED STEELS
CAST IRON STEELS CAST IRON STEELS
HARDNESS ~HRc30 HRc30 ~ HRc45 HRc45 ~ HRc55 HRc55 ~ HRc65 HARDNESS ~HRc30 HRc30 ~ HRc45 HRc45 ~ HRc55 HRc55 ~ HRc65
STRENGTH ~1000N/ g 1000 ~ 1500N/ ud 1500 ~ 2000N/ 2000N/ v STRENGTH ~1000N/ i 1000 ~ 1500N/m 1500 ~ 2000N/md 2000N/ i~
DIAMETER RPM FEED RPM FEED RPM FEED RPM FEED RPM FEED DIAMETER RPM FEED RPM FEED RPM FEED RPM FEED RPM FEED
2 11560 210 7560 140 6300 115 5040 30 2 11560 280 7560 170 6300 140 5040 50
3 8920 240 5560 150 4620 125 3360 40 1900 45 3 8920 320 5560 200 4620 170 3360 60 1900 60
4 7560 430 4620 260 3880 210 2940 45 1480 45 4 7560 570 4620 350 3880 280 2940 60 1480 60
5 6300 450 3780 270 3160 230 2320 55 1260 45 5 6300 600 3780 360 3160 300 2320 70 1260 60 2
6 5560 500 3360 310 2840 250 2000 60 1100 45 6 5560 660 3360 410 2840 330 2000 80 1100 60 2
8 4200 530 2520 290 2100 265 1680 80 840 45 8 4200 710 2520 380 2100 350 1680 110 840 60 :
10 3260 460 2000 230 1680 230 1360 70 680 35 10 3260 610 2000 300 1680 300 1360 90 680 50 E
12 2740 390 1680 190 1360 180 1160 60 560 35 12 2740 520 1680 250 1360 240 1160 80 560 50 %
16 2200 310 1360 150 1060 150 900 45 440 20 16 2200 410 1360 200 1100 200 900 60 440 30 a
20 1940 280 1210 135 950 130 790 35 380 20 20 1680 320 1060 160 840 150 680 40 320 30 %
25 1680 240 1060 120 840 115 680 30 320 20 25 1360 250 840 130 680 120 540 30 260 20 E
o
=
1.05]: 1. OE[ wn
0.05D 0.05D
R.P.M =rev./min, Feed = mm/min R.P.M =rev./min, Feed = mm/min

4 FLUTE, LONG, SIDE CUTTING
111120, 111320 —— =

SLOTTING
NON-ALLOYED STEELS ALLOY STEELS NON-ALLOYED STEELS ALLOY STEELS
MATERIAL ALLOY STEELS HEAT RESISTANT STAINLESS STEELS HARDENED STEELS HARDENED STEELS MATERIAL ALLOY STEELS HEAT RESISTANT HARDENED STEELS HARDENED STEELS
CAST IRON STEELS CAST IRON STEELS
HARDNESS ~HRc30 HRc30 ~ HRc45 HRc45 ~ HRc55 HRc55 ~ HRc65 HARDNESS ~HRc30 HRc30 ~ HRc45 HRc45 ~ HRc55 HRc55 ~ HRc65
STRENGTH ~1000N/ ni 1000 ~ 1500N/ 1500 ~ 2000N/ i 2000N/ i~ STRENGTH ~1000N/mi 1000 ~ 1500N/ g 1500 ~ 2000N/ 2000N/ ni~
DIAMETER| RPM FEED RPM FEED RPM FEED RPM FEED RPM FEED DIAMETER| RPM FEED RPM FEED RPM FEED RPM FEED
2 11560 170 7560 110 6300 80 5040 30 2 6300 100 5040 80 3150 45
3 8920 190 5560 130 4620 110 3360 35 1900 40 3 4410 115 3570 100 2200 55 1890 30
4 7560 270 4620 160 3880 130 2940 35 1480 35 4 3570 140 2840 115 1790 60 1470 35
5 6300 280 3780 170 3160 140 2320 45 1260 35 5 3050 180 2420 140 1580 70 1260 40
6 5560 310 3360 200 2840 160 2000 50 1100 35 6 2630 215 2100 180 1370 90 1160 50
8 4200 340 2520 180 2100 160 1680 65 840 35 8 2000 230 1580 180 1050 90 840 50
10 3260 300 2000 140 1680 145 1360 55 680 30 10 1680 230 1370 180 840 90 670 50
12 2740 250 1680 120 1360 120 1160 50 560 30 12 1370 180 1160 160 700 70 560 40 g
16 2200 200 1360 100 1060 100 900 35 440 20 16 1160 160 890 125 560 60 440 35 m
20 1940 175 1210 85 950 85 790 30 380 20 20 840 115 680 90 420 45 340 25 3
25 1680 150 1060 70 840 70 680 25 320 20 B
D D 2.5{ 2.05[ §|
31 7 7 @I 7 2 005D 0.02D o
(UPTO $3:0.2D) ° 7 ° 7 R.P.M = rev./min, Feed = mm/min E
R.P.M =rev./min, Feed = mm/min
N
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PULSAR cutting condition

4 FLUTE, CORNER RADIUS, LONG, SIDE CUTTING
157120, 157320 —a

PULSAR cutting condition

4 FLUTE, BALL NOSE, LONG
115120, 115320

— S

SN ¥Yod XTTIYOIAIOAAS QENDISEAY VS TN d

¢s  Pr1-09 joo] edoing @

NON-ALLOYED STEELS ALLOY STEELS NON-ALLOYED STEELS ALLOY STEELS
MATERIAL ALLOY STEELS HEAT RESISTANT HARDENED STEELS HARDENED STEELS MATERIAL ALLOY STEELS HEAT RESISTANT HARDENED STEELS
CAST IRON STEELS CAST IRON STEELS
HARDNESS ~HRc30 HRc30 ~ HRc45 HRc45 ~ HRc55 HRc55 ~ HRc65 HARDNESS ~HRc30 HRc30 ~ HRc45 HRc45 ~ HRc65
STRENGTH ~1000N/ nd 1000 ~ 1500N/ e 1500 ~ 2000N/ ni 2000N/mgi~ STRENGTH ~1000N/ nct 1000 ~ 1500N/ i 1500N/ i ~
DIAMETER RPM FEED RPM FEED RPM FEED RPM FEED DIAMETER RPM FEED RPM FEED RPM FEED
6 2630 215 2100 180 1370 85 1160 50 1 15760 380 12720 300 5800 130
8 2000 230 1580 180 1050 85 840 50 1.5 15760 530 12140 410 5320 180
10 1680 230 1370 180 840 85 670 50 2 15760 800 11560 480 4840 160
12 1370 180 1160 160 700 70 550 40 3 13100 1020 10000 690 4520 220 =)
7 4 10500 1110 8400 800 4200 270 =
2.5D 2D D 5 9140 1230 7300 870 3680 270 e
Q
0.05D 0.02D f??’ 0.05D 6 7780 1260 6300 950 3160 280 E
8 5260 1430 4420 990 2100 280 2
R.P.M =rev./min, Feed = mm/min )
10 4620 1530 3780 1070 1780 280 a
12 3780 1350 2940 990 1360 280 %
16 2740 1380 2320 980 1160 280 3
=
20 2100 1260 1900 950 840 280 2
0
Ae:D1~D6 =0.2mm Ae :
D8 ~D20=0.3mm t /
Ap:02X%D %
Ap
R.P.M =rev./min, Feed = mm/min
4 FLUTE, CORNER RADIUS STUB, SIDE CUTTING
156320, 156120 ————— s 115120, 115320 —=
HIGH SPEED CUTTING
NON-ALLOYED STEELS ALLOY STEELS NON-ALLOYED STEELS
MATERIAL ALLOY STEELS HEAT RESISTANT HARDENED STEELS HARDENED STEELS MATERIAL ALLOY STEELS HARDENED STEELS
CAST IRON STEELS CAST IRON
HARDNESS ~HRc30 HRc30 ~ HRc45 HRc45 ~ HRc55 HRc55 ~ HRc65 HARDNESS ~HRc45 HRc45 ~ HRc65
STRENGTH ~1000N/ ud 1000 ~ 1500N/ it 1500 ~ 2000N/ st 2000N/ i~ STRENGTH ~1500N/ ud 1500N/ i ~
DIAMETER RPM FEED RPM FEED RPM FEED RPM FEED DIAMETER RPM FEED RPM FEED
2 13870 340 9070 205 6050 60 1 25000 980 25000 600
25 12290 360 7870 220 5040 65 1.5 23000 1050 23000 640
B 10700 385 6670 240 4030 70 2280 70 2 21000 1110 21000 700
3.5 9890 535 6100 330 3780 70 2030 70 3 21000 1500 17000 780
4 9070 685 5540 420 3530 70 1780 70 4 21000 2210 13660 870
5 7560 720 4540 430 2780 85 1510 70 5 21000 2700 12000 900
6 6670 790 4030 490 2400 95 1320 70 6 21000 3470 10500 940 '5"
8 5040 850 3020 455 2020 130 1010 70 8 15760 4260 7880 1110 §§
10 3910 730 2400 360 1630 110 820 60 10 13660 4580 6300 1260 m
12 3290 625 2020 300 1390 95 670 60 12 10500 3950 5260 1260 g
16 2640 490 1630 240 1080 70 530 35 16 8200 3950 3780 1060 8
20 6300 3780 2940 790 3'
1.0D 1 =2
Ae 3 g)
0.05D Ae:D1~D6 ﬂ.ZmW ‘i_
D8 ~D20=0.3mm A / s
R.P.M = rev./min, Feed = mm/min Ap:0.05xD P
R.P.M =rev./min, Feed = mm/min z
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PULSAR cutting condition PULSAR cutting condition

av]
(e
e
[ @]
6 & 8 FLUTE, 45° HELIX, LONG, SIDE CUTTING 6 FLUTE, 45° HELIX, EXTRA LONG, SIDE CUTTING g;
149120, 149320 ——a. 150120, 150320 = =
: a
@«
=
=
ALLOY STEELS ALLOY STEELS
MATERIAL NON-ALLOYED STEELS  pATREGISTANT ~ HARDENED STEELS ~ HARDENED STEELS MATERIAL NON-ALLOYED STEELS  parRESISTANT ~ HARDENED STEELS ~ HARDENED STEELS ]
ALLOY STEELS ALLOY STEELS ]
STEELS STEELS &
S
HARDNESS ~HRC30 HRc30 ~ HRc50 HRc50 ~ HRc60 HRc60 ~ HRc65 HARDNESS ~HRc40 HRc40 ~ HRc50 HRc50 ~ HRc60 HRc60 ~ HRc65 =
STRENGTH ~1000N/ 1000 ~ 1750N/ 1750 ~ 2080N/ nd 2080N/ni~ STRENGTH 250N/ 1250 ~ 1750N/ g 1750 ~ 2080N/ 2080N/ ui~ g
DIAMETER RPM FEED RPM FEED RPM FEED RPM FEED DIAMETER RPM FEED RPM FEED RPM FEED RPM FEED E
6 5560 2000 3880 1370 1580 210 1100 130 6 2230 470 1670 350 1390 250 1110 200 g
8 4200 2000 2940 1370 1160 210 840 130 8 1670 450 1250 330 1050 240 840 180 Z
10 3360 2000 2320 1370 1000 210 680 130 10 1330 440 1000 300 840 230 680 160 2
12 2840 1680 2000 1160 840 180 560 110 12 1110 400 840 270 690 210 560 150 g
16 2100 1260 1480 880 640 130 420 70 16 840 330 630 230 530 170 420 130 g
20 1680 1010 1160 690 500 110 320 60 20 670 280 500 200 420 150 320 120 =
25 1500 900 1100 600 430 920 260 50 25 540 240 400 170 340 130 270 95 %
3
2
1.5D 1.5D 1.0D 1.0D 3D 3D @
Q
0.1D 0.05D 0.05D 0.2mm 0.01D 0.005D %
— —] — S
R.P.M =rev./min, Feed = mm/min R.P.M =rev./min, Feed = mm/min E
=
w0

6 FLUTE, 45° HELIX, CORNER RADIUS, SIDE CUTTING

149120, 149320 —_— 158120, 158320 —_— ]
HIGH SPEED CUTTING HIGH SPEED CUTTING
HEAT RESISTANT ALLOY STEELS
MATERIAL STEELS HARDENED STEELS = HARDENED STEELS MATERIAL  HEAT RESISTANT HARDENED STEELS  HARDENED STEELS
HARDENED STEELS STEELS

HARDNESS ~HRc50 HRc50 ~ HRc60 HRc60 ~ HRc65 HARDNESS ~HRc50 HRc50 ~ HRc60 HRc60 ~ HRc65
STRENGTH ~1750N/ nd 1750 ~ 2080N/ i 2080N/mi~ STRENGTH ~1750N/ i 1750 ~ 2080N/ i 2080N/ mri~
DIAMETER RPM FEED RPM FEED RPM FEED DIAMETER RPM FEED RPM FEED RPM FEED

6 16800 6090 8400 3050 4200 1470 6 16800 6090 8400 3050 4200 1470

8 12600 6090 6300 3050 3160 1470 8 12600 6090 6300 3050 3150 1470

10 9980 5990 5040 3050 2520 1470 10 9980 5990 5040 3050 2520 1470

12 8400 5040 4200 2520 2100 1260 12 8400 5040 4200 2520 2100 1260

16 6300 3780 3160 1890 1580 950 16 6300 3780 3150 1890 1580 950

20 5040 3050 2520 1470 1260 760 20 5040 3050 2520 1470 1260 760

25 4500 2700 2200 1300 1120 670

1 .SEl: 1 .OEI: 1.0{
1'5{ % 1'0{ % 1'°{ % %ﬂ 0.05D _%{M %ﬂ 0.2mm
0.05D 0.05D 0.2mm R.P.M =rev./min, Feed = mm/min

R.P.M =rev./min, Feed = mm/min

9  pI1“09 |0o] edoing @
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PULSAR cutting condition PULSAR cutting condition

g
c
[
[ @]
MULTI. FLUTE, ROUGHING, SIDE CUTTING 2 FLUTE, MINIATURE BALL NOSE i‘;
148120, 148320, 147120, 147320 :i P— | 105320 el =
5
=
g
NON-ALLOYED STEELS  ALLOY STEELS ALLOY STEELS NON-ALLOYED STEELS

MATERIAL ~ ALLOY STEELS HEAT RESISTANT HEAT RESISTANT ~ HARDENED STEELS ~ HARDENED STEELS MATERIAL ALLOY STEELS HARDENED STEELS 9
CAST IRON STEELS STEELS CAST IRON &
HARDNESS ~HRc30 HRc30 ~ HRc38 HRc38 ~ HRc45 HRc45 ~ HRc55 HRc55 ~ HRc65 HARDNESS HRc30 ~ HRc45 HRc45 ~ HRc55 E
STRENGTH ~1000N/ u 1000 ~ 1200N/ni 1200 ~ 1400N/ i 1400 ~ 2000N/u 2000N/ uiv STRENGTH 1000 ~ 1500/ 1500 ~ 200N/ i 2
DIAMETER| RPM FEED RPM FEED RPM FEED RPM FEED RPM FEED DIAMETER RPM RPM RPM RPM K
6 15600 2320 12400 840 8400 570 3400 260 2400 190 0.6 30000 510 30000 360 §
8 11600 2320 9200 840 6300 570 2400 240 1800 180 0.8 27000 560 27000 330 &
10 9200 2320 7600 840 5100 570 2000 290 1300 190 1 25000 560 25000 340 =
12 8000 2400 6000 800 4200 570 1680 260 1200 190 1.2 24000 570 24000 350 =)
14 6800 2400 5200 840 3600 570 1400 200 900 130 1 23000 600 23000 870 =
16 6000 2400 4800 760 3300 510 1200 160 800 110 D1 D (1 :
18 5200 2320 4400 720 2700 420 1100 150 700 100 Ae=0.05xD A Ae=0.05xD E

— e -
20 4800 2160 3600 560 2400 360 1000 150 660 100 39-3-1 5xD gp-$.1 <D 2

= =

25 =
4300 2150 3200 620 2160 410 900 160 600 100 A6z0.075 D Aec0.051D §
Ap=0.15xD Ap=0.15xD S
1.5D 1.0D P P g
R.P.M = rev./min, Feed = mm/min e
0.3D 0.05D =

R.P.M = rev./min, Feed = mm/min

2FLUTE, MINIATURE, SLOTTING

100320 s

ALLOY STEELS
MATERIAL HEAT RESISTANT HARDENED STEELS
STEELS
HARDNESS HRc30 ~ HRc45 HRc45 ~ HRc55
STRENGTH 1000 ~ 1500N/ 1500 ~ 2000N/ n
DIAMETER RPM RPM RPM RPM
0.4 30000 90 23000 50
0.8 24000 150 18000 65
1 20000 160 15000 75
1.2 16000 160 12000 75
15 12000 150 9000 70
D (1 D D (1 D
Depth=0.15xD 7 ~ | Depth=0.02xD 7 ~
Dx1 DepthI Dx1 Depth:[
Depth=0.25xD 7 | Depth=0.05 xD 4

R.P.M =rev./min, Feed = mm/min

8s  py1“09 |00 edoing @
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PULSAR cutting condition

2 FLUTE for RIB PROCESSING

107320, 108320 oy

NON-ALLOYED STEELS ALLOY STEELS
MATERIAL ALLOY STEELS HEAT RESISTANT HARDENED STEELS
CAST IRON STEELS
HARDNESS ~HRc30 HRc 30 ~ HRc 45 HRc 45 ~ HRc 55
STRENGTH ~ 1000N/nd 1000 ~ 1500N/mi 1500 ~ 2000N/ i
DIAMETER, RPM FEED Ae(mm) RPM FEED Ae(mm) RPM FEED Ae(mm)
0.4 31000~40000 |  200~440 0.007~0.018 | 22500~28000 85~340 0.007~0.018 | 14300~17000 30~90 0.004~0.008
0.5 31000~40000 |  200~440 0.009~0.022 | 22500~28000 85~340 0.009~0.022 | 14300~17000 30~90 0.004~0.009
0.6 31000~40000 |  250~570 0.011~0.026 | 22500~28000 | 110~430 0.011~0.026 | 14300~17000 40~110 0.005~0.011
0.7 31000~40000 |  250~570 0.012~0.031 | 22500~28000 | 110~430 0.012~0.031 | 14300~17000 40~110 0.006~0.013
0.8 27000~35000 |  280~630 0.014~0.035 | 19500~24500 | 120~480 0.014~0.035 | 12500~14800 45~125 0.007~0.015
0.9 25000~31500 |  280~720 0.030~0.060 | 17500~22500 | 160~540 0.030~0.060 | 11000~12500 55~130 0.008~0.016
1 22500~28000 |  280~810 0.045~0.090 | 15700~20000 | 190~600 0.045~0.090 | 10000~12500 65~130 0.009~0.018
1.2 18500~22500 | 280~900 0.055~0.100 | 13000~16500 |  190~600 0.055~0.100 | 8300~10500 65~130 0.010~0.022
1.4 16000~20000 |  280~900 0.062~0.125 | 11500~14000 | 190~600 0.062~0.125 | 7200~9000 65~130 0.012~0.025
1.5 14500~18500 |  280~900 0.070~0.135 | 10500~13500 |  190~600 0.070~0.135 | 6700~8200 65~130 0.014~0.028
1.6 14000~18000 |  280~900 0.075~0.145 | 10200~12800 | 190~600 0.075~0.145 |  6400~8000 65~130 0.015~0.030
1.8 13000~16500 |  280~900 0.080~0.160 | 9200~11500 | 190~600 0.080~0.160 | 5700~7200 65~130 0.016~0.032
2 12000~14500 |  280~900 0.090~0.180 | 8300~10500 190~600 0.090~0.180 | 5300~6600 65~130 0.018~0.035
2.5 9500~12000 280~900 0.112~0.235 | 6700~8500 190~600 0.112~0.235 | 4300~5300 65~130 0.022~0.045
3 8000~10000 280~900 0.135~0.270 | 5500~7000 190~600 0.135~0.270 | 3500~4400 65~130 0.028~0.055
2 6000~7500 280~900 0.180~0.360 | 4100~5300 190~600 0.180~0.360 | 2600~3300 65~130 0.036~0.072
5 4800~6000 280~900 0.225~0.450 | 3300~4200 190~600 0.225~0.450 | 2100~2600 65~130 0.045~0.090
6 4000~5000 280~900 0.270~0.540 | 2800~3500 190~600 0.270~0.540 | 1750~2600 65~130 0.054~0.108
(Depth of Cut per one pass) Ae %

2 FLUTE, BALL NOSE for RIB PROCESSING
143320

R.P.M =rev./min, Feed = mm/min

o e
NON-ALLOYED STEELS ALLOY STEELS
MATERIAL ALLOY STEELS HEAT RESISTANT HARDENED STEELS
CAST IRON STEELS

HARDNESS ~HRc 30 HRc 30 ~ HRc 45 HRc 45 ~ HRc 55

STRENGTH ~ 1000N/ i 1000 ~ 1500N/uct 1500 ~ 2000N/ i

DIAMETER RPM FEED Ae(mm) RPM FEED Ae(mm) RPM FEED Ae(mm)
0.4 31000~40000 |  175~490 0.018~0.036 | 22500~28500 |  88~270 0.018~0.036 | 14300~18000 88~175 0.004~0.007
0.5 31000~40000 |  175~490 0.023~0.045 | 22500~28500 |  88~270 0.023~0.045 | 14300~18000 88~175 0.005~0.009
0.6 31000~40000 | 225~630 0.027~0.054 | 22500~28500 | 110~350 0.027~0.054 | 14300~18000 | 110~225 0.005~0.011
0.8 31000~40000 |  225~630 0.036~0.072 | 22500~28500 | 110~350 0.036~0.072 | 14300~18000 | 110~225 0.007~0.014
1 29000~36500 |  250~700 0.045~0.090 | 20500~26000 | 125~390 0.045~0.090 | 13000~16300 |  125~250 0.009~0.018
1.2 24000~30500 |  250~780 0.055~0.100 | 17000~21500 | 125~390 0.055~0.100 | 10800~13700 |  125~250 0.010~0.022
1.4 21000~26000 |  250~780 0.062~0.125 | 15000~18000 | 125~390 0.062~0.125 | 9400~11700 125~250 0.012~0.025
1.5 19000~24000 |  250~780 0.070~0.135 | 13500~17500 | 125~390 0.070~0.135 | 8700~10700 125~250 0.014~0.028
1.6 18000~23500 |  250~780 0.075~0.145 | 13200~16500 | 125~390 0.075~0.145 | 8300~10400 125~250 0.015~0.030
1.8 17000~21500 |  250~780 0.080~0.160 | 12000~15000 | 125~390 0.080~0.160 | 7400~9400 125~250 0.016~0.032
2 15500~19000 |  250~780 0.090~0.180 | 11000~13500 | 125~390 0.090~0.180 | 6900~8600 125~250 0.018~0.035
3 10500~13000 |  250~780 0.135~0.270 | 7000~9000 125~390 0.135~0.270 | 4600~5700 125~250 0.028~0.055
4 8500~11000 250~780 0.180~0.360 | 5800~7800 125~390 0.180~0.360 | 3900~4900 125~250 0.035~0.070
5 6800~8800 250~780 0.225~0.450 | 4600~6200 125~390 0.225~0.450 | 3100~3900 125~250 0.044~0.088
6 5700~7300 250~780 0.270~0.540 | 3900~5200 125~390 0.270~0.540 | 2600~3300 125~250 0.053~0.105

(Depth of Cut per one pass) Ae %

R.P.M =rev./min, Feed = mm/min

PULSAR cutting condition

4 FLUTE, TAPER for RIB PROCESSING

120320 e

NON-ALLOYED STEELS ALLOY STEELS
MATERIAL ALLOY STEELS HEAT RESISTANT HARDENED STEELS
CAST IRON STEELS
HARDNESS ~HRc 30 HRc 30 ~ HRc 45 HRc 45 ~ HRc 55
STRENGTH ~ 1000N/ 1000 ~ 1500N/uit 1500 ~ 2000N/ izt
DIAMETER RPM FEED Ae(mm) RPM FEED Ae(mm) RPM FEED Ae(mm)
1 20000 700 0.020~0.040 15000 500 0.020~0.030 10000 300 0.010~0.020
1.2 16000 700 0.025~0.050 13000 500 0.025~0.040 8000 300 0.012~0.025
1.5 13000 700 0.030~0.060 10000 500 0.030~0.050 6500 300 0.015~0.030
2 10000 700 0.040~0.080 8000 500 0.040~0.060 5000 300 0.020~0.040
(Depth of Cut per one pass) Ae %
R.P.M =rev./min, Feed = mm/min

4 FLUTE, TAPER BALL NOSE for RIB PROCESSING
130320
— e

NON-ALLOYED STEELS ALLOY STEELS
MATERIAL ALLOY STEELS HEAT RESISTANT HARDENED STEELS
CAST IRON STEELS
HARDNESS ~HRc30 HRc 30 ~ HRc 45 HRc 45 ~ HRc 55
STRENGTH ~ 1000N/ i 1000 ~ 1500N/md 1500 ~ 2000N/ st
DIAMETER| RPM FEED Ae(mm) RPM FEED Ae(mm) RPM FEED Ae(mm)
1 20000 700 0.020~0.040 15000 500 0.020~0.030 10000 300 0.010~0.020
1.2 16000 700 0.025~0.050 13000 500 0.025~0.040 8000 300 0.012~0.025
1.5 13000 700 0.030~0.060 10000 500 0.030~0.050 6500 300 0.015~0.030
2 10000 700 0.040~0.080 8000 500 0.040~0.060 5000 300 0.020~0.040
(Depth of Cut per one pass) Ae %
R.P.M =rev./min, Feed = mm/min
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