
I001

I294
I289
I290
I295
I292
I291
I298
I293
I302
I300
I304
I285
I287
I258
I264
I252
I254
I260
I266
I257
I277
I278
I281
I274
I275
I272
I273
I283
I268
I270
I136
I135
I134
I138
I068
I040
I042
I075
I127
I116
I087
I037
I098

I114
I073
I126
I036
I083
I044
I048
I077
I090
I069
I118
I071
I062
I122
I103
I110
I060
I120
I092
I129
I059
I064
I124
I124
I055
I052
I095
I131
I057
I051
I131
I307
I306
I309
I317
I319
I313
I321
I315
I311
I241
I242
I250

I244
I149
I170
I172
I173
I169
I168
I146
I176
I175
I182
I187
I151
I189
I157
I158
I204
I206
I166
I159
I207
I191
I155
I161
I209
I167
I152
I154
I201
I203
I160
I208
I163
I165
I232
I224
I220
I234
I239
I211
I217
I229
I226

MS2LS

MS2MS

MS2SS

I002
I003
I004
I006
I026

I036
I134
I146
I211
I252
I268
I272
I285
I289
I306

*

   - info@mitsubishitools.ru

info@mitsubishitools.ru 
www.mitsubishitools.ru

 



I002

MS 2 M S D0100 ***

*

MS :
:
:
:
:
:
:

:

:
:
:

1 :
2 :
3 :
4 :
 • • •

:
S :
M :

:
L :

:
:

S :
U :

:
:
:

D :
:
:
:
:
:
:
:
:

V :

3 :
6 :

:

D**** :

D0050 | &0.5
D0500 | &5

**** :

R0050 | R0.5
R0500 | R5

S** :

*** :

**** :
L** :

*** :
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I003

UWC MS

10°

Mitsubishi Materials.

( )
(Al,Ti)

( )

( )
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I004

(Al,Ti,Si)N
(Al,Ti,Si)N (Al,Ti)N

3700 3200 2800

1300 1100 840

100 80 80

0.53 0.58

1)
2)

( (D2) 60HRC)

(HV)

(r)

(N)1)

2)(800r)

SMART MIRACLE
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I005

(Al,Ti)N (Al,Cr)N

3200 2800 3100

1100 800 1100

100 80 80

( )

( ) ( )

( ) ( )
(Al,Ti,Cr)N  

(HV)

(r)

(N)
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I006

*1

*2

P

H

I008
I008
I010
I010

I011 
I011

I012
I013

I014
I014
I014

P

MSSHV-E MS 1.5xD 4 I132
43°
45°

MSSHV-WE MS 1.5xD 4 I131
43°
45°

MS2ES MS I068
30°

MS2SS MS 1.5xD I036
30°

D<3

I131

MSSHV

MSMHV

D1 ap L3 D5 L1 D4

MSSHV D0600WE 6 9 14 5.85 50 6 4 1
 D0800WE 8 12 20 7.85 60 8 4 1
 D1000WE 10 15 25 9.7 70 10 4 1
 D1200WE 12 18 30 11.7 75 12 4 1
 D1600WE 16 24 40 15.5 90 16 4 1
 D2000WE 20 30 50 19.5 110 20 4 1

D1 ap L1 D4

MSMHVD0600WE 6 13 50 6 4 1
 D0800WE 8 19 60 8 4 1
 D1000WE 10 22 70 10 4 1
 D1200WE 12 26 75 12 4 1
 D1600WE 16 35 90 16 4 1
 D2000WE 20 45 110 20 4 1

D1 <12 D1>12
 0
- 0.020

 0
- 0.030

D4=6 8 <D4 <10 12 <D4 <16
 0
- 0.008

 0
- 0.009

 0
- 0.011

D1 <12 D1>12
 0
- 0.020

 0
- 0.030

D4=6 8 <D4 <10 12 <D4 <16
 0
- 0.008

 0
- 0.009

 0
- 0.011

43°
45°MSUWC

43°
45°MSUWC

h6

h6

I133

6 9000 2240 8000 2240 5300 1060
8 7000 1680 6000 1680 4000 960

10 5000 1440 4800 1440 3200 770
12 4000 1200 4000 1200 2700 760
16 3000 1140 3000 1140 2000 560
20 2400 860 2400 860 1600 510

6 6500 1280 4000 740 3700 440
8 5000 1150 3000 670 2800 340

10 4000 910 2500 530 2200 350
12 3500 900 2000 530 1900 300
16 2500 670 1500 390 1400 280
20 2000 610 1200 350 1100 260

MSSHV MSMHV

<0.2D

<1.5D

<0.1D

<1.5D

<0.5D

D

<1D

D

 (<30HRC)  (<45HRC) (<55HRC) (>55HRC)

:

:

 (<30HRC)  (<45HRC) (<55HRC) (>55HRC)

:

30HRC)
45HRC)

-1) -1) -1)

30HRC)
45HRC)

-1) -1) -1)

( )

 ....................................................
 ........................................................
 ........................................................

.....................................

 .......................................
....................................

 ........................................
....................................

 ....................................................
 ........................................................

....................................
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I007

P

M
S

N

G

H

I008
I008
I010
I010

I011 
I011

I012
I013

I017
I017
I019
I019

I020
I020

I021
I021

I022
I022
I023
I023

I023
I024

I024
I024

I025
I025

I025

I025
I025

I014
I014
I014

I014
I015

I015
I016

FRP

 ....................................................
 ........................................................
 ........................................................

.....................................

 .......................................
....................................

 ........................................
....................................

 ....................................................
 ........................................................
 ........................................................

....................................

 .......................................
....................................

 ........................................
....................................

 ....................................................
 ........................................................
 ........................................................

....................................

 .......................................
....................................

 ........................................
....................................

 ........................................................
....................................

....................................

 ........................................
....................................

 ....................................................
 ........................................................

....................................

 .......................................
....................................

 ........................................
....................................
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I008

P

MS 4 I132
43°
45°

MS 4 I131
43°
45°

MS 2 I068
30°

MS2SS MS 2 I036
30°

D<3

MS 3 I069
30°

MS 4 I071
30°

MS4SC MS 4 I059
30°

MSSHD MS 4 I051
45°

MS 4 I132
43°
45°
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I009

MS 4 I131
43°
45°

MS2MS MS 2 I037
30°

D<3

MS 2 I040
30°

D<3 D<3

MS 3 I118
35°

MSMHZD MS 3 I057
45°

MSMHD MS 4 I052
45°

MS 6 I124
45°

MS D20 I124
45°

VFMFPR 4 I167
30°

VQMHZV VQ 3 I211
42°
43.5°
45°
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I010

P

VQMHV VQ 4 I220
37°
40°

VQSVR VQ 4 I229
43°
44°
45°

43°
45°

MS 4 I055
45°

MS2LS MS 2 I042
30°

MS 4 I062
30°

D<3 D<3

VQ 4 I224
38°
40°

37.5°
40°

D>6

MS2XL MS 2 I044
30°

MS2XL6 MS 2 I048
30°

MS4XL MS 4 I064
30°
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I011

VF2XL 2 I146
30°

D<3 D=3

VQXL VQ 3
4 I226

35°

MS 4 I095
45°

MS 2 I087
30°

D<3

MS 4 I092
30°

VQ 4 I234
37°
40°

MS 2 I090
30°

D<3

4 I191
43°
45°

2
4 I244

30°

2 I287
0°

[
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I012

P

MS 2 I073
30°

MS 2 I075
30°

2 I134
30°

2 I135
30°

2 I136
30°

2 I172
30°

2 I173
30°

VQ 4 I232
45°

2 I242
0° 30°[
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I013

MS 2 I077
30°

MS 2 I083
30°

2 I138
30°

2 I176
30°

2 I175
30°

3 I182
30°

220° 2 I168

2 I285
0°
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I014

H

MS2SS MS 2 I036
30°

D<3

VFSD D1 12 4
6 I160

30° 45°

D<3 D<3

VFMD D1 25 2 4
6 I161

30° 45°

D<3 D<3

VF2MV 6 2 I149
32.5°
37.5°

VF4MV D6 20 4 I151
35°
38°

VF2XL 2 I146
30°

D<3 D=3

D3 12 6 I208
45°

D3 20 6 I209
45°
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I015

4 I191
43°
45°

2
4 I244

30°

2 I287
0°

6 2 I169
30°

10 1 2 I170
0° 30°

2 I134
30°

2 I135
30°

2 I136
30°

2 I172
30°

2 I173
30°

[
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I016

H

6 4 I187
30°

2 I242
0° 30°

2 I176
30°

2 I175
30°

2 I138
30°

3 I182
30°

2 I285
0°

[
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I017

M

S

MS 4 I132
43°
45°

MS 4 I131
43°
45°

MS 2 I068
30°

MSSHD MS 4 I051
45°

MS 4 I132
43°
45°

MS 4 I131
43°
45°

MSMHZD MS 3 I057
45°

MSMHD MS 4 I052
45°
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I018

M

S

MS 6 I124
45°

MS D20 I124
45°

VQMHZV VQ 3 I211
42°
43.5°
45°

VQMHZVOH VQ 3 I217
42°
43.5°
45°

VQMHV VQ 4 I220
37°
40°

VQSVR VQ 4 I229
43°
44°
45°

43°
45°

VFMHVCH D20 4 I154
42°
45°

VF6MHV 6 I157
43.5°

45°

VF6MHVCH 6 I158
43.5°

45°
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I019

VF8MHVCH D20 I159
44°
45°

VFSFPRCH D20 4 I165
30°

VF6SVRCH D20 6 I166
28.5°

30°

VFMFPR 4 I167
30°

VQ 4 I224
38°
40°

37.5°
40°

D>6

MS 4 I055
45°

VQXL VQ 3
4 I226

35°

MS2XL MS 2 I044
30°

MS2XL6 MS 2 I048
30°
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I020

M

S

MS 4 I095
45°

VQ 4 I234
37°
40°

VQ 4 I239
37°
40°

4 I203
42°
45°

D6 20 6 I204
43.5°

45°

D10 20 6 I206
43.5°

45°

D20 I207
44°
45°

4 I191
43°
45°
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I021

VQ 4 I232
45°

2 I138
30°

220° 2 I168
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I022

N

D10 25 3 I291
37.5°

D3 20 2 I290
37.5°

D10 25 3 I300
37.5°

CRN2MS 2 I252
30°

D<3

2 I289
55°

3 I292
50°

D25 4 I293
50°

3 I302
37.5°
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I023

4 I257
30°

4 I274
30°

CRN2XL 2 I254
30°

D<3

DF4XL 4 I275
30°

D<3

2 I264
30°

2 I298
37.5°

2 I295
37.5°

3 I304
37.5°
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I024

N

2 I266
30°

D<3

2
4 I283

30°

2 I258
30°

2 I294
30° 37.5°

D<2

2 I277
30°

2 I260
30°

2 I278
30°

20 3 I281
30°
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I025

G

4 I274
30°

4 I272
10°

10
12 I273

DF4XL 4 I275
30°

D<3

2
4 I283

30°

2 I277
30°

2 I278
30°

20 3 I281
30°
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I026

P H M S N

MS2SB MS UWC
R0.1 I073 I076

MS2MB MS UWC
R0.25 I075 I076

MS2XLB MS UWC
R0.1 I077 I082

2

MS2XB MS UWC
R0.1 I083 I086

MS2SS MS UWC
&0.1
&12 I036 I039

MS2MS MS UWC
&0.2
&20 I037 I039

MS2JS MS UWC
&0.1
&12 I040 I041

MS2LS MS UWC
&0.2
&12 I042 I043

4

MS4SC MS UWC
&1
&12 I059 I061

MS4MC MS UWC
&1
&20 I060 I061

MS4JC MS UWC
&1
&12 I062 I063

2

MS2XL MS UWC
&0.2
& I044 I047

MS2XL6 MS UWC
&
&2.5 I048 I050

4 MS4XL MS UWC
&1
&10 I064 I067

MSMHZD MS UWC
&1
&20 I057 I058

4 MSSHD MS UWC
&
&20 I051 I054

(
)

(
)
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I027

P H M S N

4

MSMHD MS UWC
&2
&25 I052 I054

MSJHD MS UWC
&2
&20 I055 I056

MSSHV MS UWC
&
&20

I131
I132 I133

MSMHV MS UWC
&
&20

I131
I132 I133

2 MS2ES MS UWC
&
&12 I068 I070

MS3ES MS UWC
&
&12 I069 I070

4 MS4EC MS UWC
&
&14 I071 I072

2 MS2MRB MS UWC
&1
&12 I087 I089

4 MS4MRB MS UWC
&
&20 I092 I094

2 MS2XLRB MS UWC
&1
& I090 I091

4 MSMHDRB MS UWC
&2
&20 I095 I097

2 MS2MT MS UWC
&0.2
&10 I098 I102

2 MS2MTB MS UWC
R0.2 I114 I115

4

MS4LT MS UWC
&0.2
& I103 I109

MS4LTB MS UWC I110 I113

2

MS2SB E MS UWC
R1 I126 I128

MS2MB E MS UWC
R1 I127 I128

(
)

(
)
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I028

P H M S N

2 MS2MC E MS UWC
&2
&12 I116 I117

MS3MC E MS UWC
&1
&12 I118 I119

4

MS4MC E MS UWC
&1
& I120 I121

MS4JC E MS UWC
&1
&12 I122 I123

MS6MH E MS UWC
&
& I124 I125

8 MS8MH E MS UWC &20 I124 I125

4 MS4MRB EE MS UWC
&
& I129 I130

2

MP2SSB UWC
R0.1 I134 I137

MP2SB UWC
R0.1 I135 I137

MP2MB UWC
R0.25 I136 I137

MP2XLB UWC
R0.05 I138 I143

(
)

(
)
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I029

P H M S N

2

VF2SSB UWC
R0.5 I169 I171

VF2SB UWC
R0.1 I170 I171

4 VF4MB UWC
R0.5 I187 I188

2

VF2SDB UWC
R0.5 I172 I174

VF2SDBL UWC
R0.5 I173 I174

VF2XLBS UWC
R0.2 I175 I181

VF2XLB UWC
R0.1 I176 I181

VF3XB UWC
R0.4 I182 I185

2 VF2MV UWC
&0.5
& I149 I150

4 VF4MV UWC
&
&20 I151 I151

2 VF2XL UWC
&0.1
& I146 I148

4
VFSD UWC

&1
&12 I160 I162

VFMD UWC
&1
&25 I161 I162

VFSDRB UWC
&
&12 I208 I210

VFMDRB UWC
&
&20 I209 I210

4 VFHVRB UWC
&1
& I191 I193

(
)

(
)
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I030

P H M S N

2 VF2WB UWC
R1 I168 I168

4

VF4SVB UWC
R1 I189 I190

VFMHV UWC
&2
&20 I152 I153

VFJHV UWC
&2
&20 I155 I156

VF6MHV UWC
&
&20 I157 I157

4 VFMHVCH UWC
&
&20 I154 I154

VF6MHVCH UWC
&10
&20 I158 I158

8 VF8MHVCH UWC
&
&20 I159 I159

4 VFMHVRB UWC
&
&20 I201 I202

VF6MHVRB UWC
&
&20 I204 I205

4 VFMHVRBCH UWC
&
&20 I203 I203

VF6MHVRBCH UWC
&10
&20 I206 I206

8 VF8MHVRBCH UWC
&
&20 I207 I207

4 VFSFPR UWC
&
&20 I163 I164

4 VFMFPR UWC
&5
&20 I167 I167

(
)

(
)
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I031

P H M S N

4 VFSFPRCH UWC
&1
&20 I165 I165

VF6SVRCH UWC
&1
&20 I166 I166

VQMHZV UWC
&1
&20 I211 I213

VQMHZVOH UWC
&
& I217 I218

4

VQXL UWC
&0.2
&1 I226 I227

VQSVR UWC
&
&20 I229 I230

4

VQMHV UWC
&2
&25 I220 I221

VQJHV UWC
&2
&20 I224 I225

VQ4SVB UWC
R1 I232 I233

VQMHVRB UWC
&2
&20 I234 I236

VQMHVRBF UWC
&
& I239 I240

2

VC2PSBP UWC
R0.02 I242 I243

VC2PSB UWC
R0.05 I241 I243

2
4 VCPSRB UWC

&
&12 I244 I247

4 VC4SRB UWC
&4
&12 I250 I251

(
)

(
)
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I032

P H M S N

2

CRN2MB UWC
R0.2 I258 I259

CRN2XLB UWC
R0.1 I260 I263

CRN2MS UWC
&0.2
&12 I252 I253

4 CRN4JC UWC
&
&12 I257 I257

2

CRN2XL UWC
&0.2
& I254 I256

CRN2MRB UWC
&
&12 I264 I265

CRN2XLRB UWC
&0.5
& I266 I267

4 DFC4JC UWC
&
&12 I272 I272

10
12 DFCJRT UWC

&
&12 I273 I273

2

DF2MB UWC I277 I277

DF2XLB UWC
R0.2 I278 I280

DF3XB UWC
R0.5 I281 I282

4

DF4JC UWC
&
&12 I274 I274

DF4XL UWC
&1
&12 I275 I276

(
)

(
)

GFRP :

CFRP :
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I033

P H M S N

2
4 DFPSRB UWC

&0.5
&12 I283 I284

2

DLC2MB UWC
R0.1 I270 I271

DLC2MA UWC
&1
&20 I268 I269

2

CBN2XLB – R0.2 I285 I286

CBN2XLRB – &0.5
&2 I287 I288

2

AM2MB UWC
R0.5 I294 I294

AM2MR UWC
&
&25 I289 I289

AM2SC UWC
&
&20 I290 I290

AM3SS UWC
&10
&25 I291 I291

AM3MF UWC
&
& I292 I292

4 AM4MF UWC
&20
&25 I293 I293

2 AM2SCRB UWC
&
&20 I295 I297

AM3SSRB UWC
&12
&25 I298 I299

(
)

(
)

GFRP :

CFRP :

GFRP :

CFRP :
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I034

P H M S N

AMSR UWC
&10
&25 I300 I301

AMMR UWC
&
&25 I302 I303

AMSRRB UWC
&10
&25 I304 I305

2

VA2SS
&
&20 I306 I308

VA2MS
&
&40 I307 I308

4 VA4MC
&
& I309 I310

2

4
VAMH

&5
& I321 I322

4
5

VASFPR
&5
&50 I311 I312

VAMFPR
&5
&50 I313 I314

VAMR
&5
&50 I315 I316

VAJR
&10
&50 I317 I318

VALR
&10
&50 I319 I320

(
)

(
)
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I036

MS2SS

D1 ap L1 D4

MS2SSD0010 0.1 0.15 40 4 2 1
D0020 0.2 0.3 40 4 2 1
D0030 0.3 0.45 40 4 2 1
D0040 0.4 0.6 40 4 2 1
D0050 0.5 0.75 40 4 2 1
D0060 0.6 0.9 40 4 2 1
D0070 0.7 1.1 40 4 2 1
D0080 0.8 1.2 40 4 2 1
D0090 0.9 1.4 40 4 2 1
D0100 1 1.5 40 4 2 1
D0120 1.2 1.8 40 4 2 1
D0150 1.5 2.3 40 4 2 1
D0180 1.8 2.7 40 4 2 1
D0200 2 3 40 4 2 1
D0250 2.5 3.8 40 4 2 1
D0300 3 4.5 45 6 2 1
D0400 4 6 50 6 2 1
D0500 5 7.5 50 6 2 1
D0600 6 9 50 6 2 2
D0700 7 10.5 60 8 2 1
D0800 8 12 60 8 2 2
D0900 9 13.5 70 10 2 1
D1000 10 15 70 10 2 2
D1100 11 16.5 75 12 2 1
D1200 12 18 75 12 2 2

D1=0.1 D1 >0.1
 0
- 0.010

 0
- 0.020

4 <D4 <6 8 <D4 <10 D4=12
 0
- 0.008

 0
- 0.009

 0
- 0.011

D1<3 D1>3

øD
4(

h6
)

L1

ap

øD
1

15°

øD
4(

h6
)

L1

ap

øD
1

UWC MS 30°

h6

:

 (<30HRC)  (<45HRC) (<55HRC) (>55HRC)

( )
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I037

MS2MS

D1 ap L1 D4

MS2MSD0020 0.2 0.4 40 4 2 1
D0030 0.3 0.6 40 4 2 1
D0040 0.4 0.8 40 4 2 1
D0050 0.5 1 40 4 2 1
D0060 0.6 1.2 40 4 2 1
D0070 0.7 1.4 40 4 2 1
D0080 0.8 1.6 40 4 2 1
D0090 0.9 1.8 40 4 2 1
D0100 1 2 40 4 2 1
D0110 1.1 2.2 40 4 2 1
D0120 1.2 2.4 40 4 2 1
D0130 1.3 2.6 40 4 2 1
D0140 1.4 2.8 40 4 2 1
D0150 1.5 3 40 4 2 1
D0160 1.6 3.2 40 4 2 1
D0170 1.7 3.4 40 4 2 1
D0180 1.8 3.6 40 4 2 1
D0190 1.9 3.8 40 4 2 1
D0200 2 4 40 4 2 1
D0210 2.1 4.2 40 4 2 1
D0220 2.2 4.4 40 4 2 1
D0230 2.3 4.6 40 4 2 1
D0240 2.4 4.8 40 4 2 1
D0250 2.5 5 40 4 2 1
D0260 2.6 5.2 40 4 2 1
D0270 2.7 5.4 40 4 2 1
D0280 2.8 5.6 40 4 2 1
D0290 2.9 5.8 40 4 2 1
D0300 3 6 45 6 2 1
D0310 3.1 6.2 45 6 2 1
D0320 3.2 6.4 45 6 2 1
D0330 3.3 6.6 45 6 2 1
D0340 3.4 6.8 45 6 2 1
D0350 3.5 7 45 6 2 1

D1 <12 D1 >12
 0
- 0.020

 0
- 0.030

4 <D4 <6 8 <D4 <10 12 <D4 <16 D4=20
 0
- 0.008

 0
- 0.009

 0
- 0.011

 0
- 0.013

L1
ap

øD
1

15°

øD
4(

h6
)

L1
ap

øD
1

øD
4(

h6
)

L1
ap

øD
1

øD
4(

h6
)
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D1<3 D1>3
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:

 (<30HRC)  (<45HRC) (<55HRC) (>55HRC)
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I038

MS2MS

D1 ap L1 D4

MS2MSD0360 3.6 7.2 45 6 2 1
D0370 3.7 7.4 45 6 2 1
D0380 3.8 7.6 45 6 2 1
D0390 3.9 7.8 45 6 2 1
D0400 4 8 50 6 2 1
D0410 4.1 8.2 50 6 2 1
D0420 4.2 8.4 50 6 2 1
D0430 4.3 8.6 50 6 2 1
D0440 4.4 8.8 50 6 2 1
D0450 4.5 9 50 6 2 1
D0460 4.6 9.2 50 6 2 1
D0470 4.7 9.4 50 6 2 1
D0480 4.8 9.6 50 6 2 1
D0490 4.9 9.8 50 6 2 1
D0500 5 10 50 6 2 1
D0510 5.1 10.2 50 6 2 1
D0520 5.2 10.4 50 6 2 1
D0530 5.3 10.6 50 6 2 1
D0540 5.4 10.8 50 6 2 1
D0550 5.5 11 50 6 2 1
D0560 5.6 11.2 50 6 2 1
D0570 5.7 11.4 50 6 2 1
D0580 5.8 11.6 50 6 2 1
D0590 5.9 11.8 50 6 2 1
D0600 6 12 50 6 2 2
D0650 6.5 13 60 8 2 1
D0700 7 14 60 8 2 1
D0750 7.5 15 60 8 2 1
D0800 8 16 60 8 2 2
D0850 8.5 17 70 10 2 1
D0900 9 18 70 10 2 1
D0950 9.5 19 70 10 2 1
D1000 10 20 70 10 2 2
D1100 11 22 75 12 2 1
D1200 12 24 75 12 2 2
D1600 16 32 90 16 2 2
D1800 18 36 90 16 2 3
D2000 20 40 100 20 2 2
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I039

MS2MS

0.1 40000 40 0.001 40000 40 0.001
0.2 40000 100 0.002 40000 100 0.002
0.3 40000 200 0.005 40000 200 0.005
0.4 40000 600 0.01 40000 600 0.01
0.5 40000 1000 0.015 40000 960 0.015
0.6 40000 1200 0.02 40000 1200 0.02
0.7 40000 1400 0.02 40000 1400 0.02
0.8 40000 1600 0.03 40000 1600 0.03
0.9 40000 1800 0.04 40000 1600 0.04
1 40000 2000 0.06 32000 1600 0.06
1.5 40000 3000 0.12 32000 1900 0.08
2 30000 3000 0.18 24000 1900 0.10
2.5 24000 2600 0.25 19000 1600 0.13
3 20000 2300 0.30 16000 1400 0.15
4 15000 2000 0.40 12000 1200 0.20
5 12000 1600 0.50 9000 900 0.25
6 10000 1400 0.60 7000 700 0.30
8 8000 1000 0.80 5600 550 0.40

10 6400 900 1.00 4500 500 0.50
12 5400 820 1.00 3800 450 0.50
16 2400 380 3.00 1200 100 0.80
20 1900 320 4.00 1000 80 1.00

MS2SS

D

<1D < 

< 

 (45 55HRC)

X40CrMoV51

-1) -1)

40 60%.
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I040

MS2JS

D1 ap L1 D4

0.1 0.3 40 4 2 1
D0020 0.2 0.6 40 4 2 1
D0030 0.3 0.9 40 4 2 1
D0040 0.4 1.2 40 4 2 1
D0050 0.5 1.5 40 4 2 1
D0060 0.6 1.8 40 4 2 1
D0070 0.7 2.1 40 4 2 1
D0080 0.8 2.4 40 4 2 1
D0090 0.9 2.7 40 4 2 1
D0100 1 3 40 4 2 1
D0120 1.2 3.6 40 4 2 1
D0150 1.5 4.5 40 4 2 1
D0180 1.8 5.4 40 4 2 1
D0200 2 6 40 4 2 1
D0250 2.5 7.5 40 4 2 1
D0300 3 9 45 6 2 1
D0400 4 12 50 6 2 1
D0500 5 15 50 6 2 1
D0600 6 18 50 6 2 2
D0800 8 24 70 8 2 2
D1000 10 30 90 10 2 2
D1200 12 36 90 12 2 2

MS2JS

D1=0.1 D1 >0.1
 0
- 0.01

 0
- 0.02

4 <D4 <6 8 <D4 <10 D4=12
 0
- 0.008

 0
- 0.009

 0
- 0.011

D1<3 D1<3D1>3 D1>3

øD
4(

h6
)

L1
ap

øD
1

15°

øD
4(

h6
)øD

1

L1
ap

UWC MS 30°
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:
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0.1 40000   (40) 40000   (40) 40000  (35) 40000   (25)
0.2 40000   (45) 40000   (45) 40000  (35) 32000   (25)
0.3 40000   (55) 32000   (45) 27000  (35) 21000  (25)
0.4 32000   (60) 24000   (45) 20000  (35) 16000   (25)
0.5 25000   (60) 19000   (45) 16000  (35) 13000  (25)
0.6 21000   (60) 16000   (45) 13000  (35) 11000   (25)
0.7 18000   (60) 14000   (45) 11000   (35) 9100  (25)
0.8 16000   (60) 12000   (45)  9900   (35) 8000   (25)
0.9 14000   (60) 11000   (45)  8800   (35) 7100   (25)
1 13000 60  (60) 9500 45  (45)  8000 35  (35) 6400 25  (25)
1.5 8500 60  (60) 6400 45  (45)  5300 35  (35) 4200 25  (25)
2 6400 60  (60) 4800 45  (45)  4000 35  (35) 3200 25  (25)
2.5 5100 60  (60) 3800 45  (45)  3200 40  (40) 2500 25  (25)
3 4200 65  (60) 3400 55  (45)  2600 40  (40) 2100 25  (25)
4 3400 80  (60) 2700 65  (45)  2100 (1600) 50  (30) 1700 35  (25)
5 2900 100  (60) 2300 80  (45)  1800 (1350) 60  (30) 1500 40  (25)
6 2500 120  (60) 2000 100  (50)  1500 (1100) 75  (30) 1300 50  (25)
8 1900 130  (60) 1500 100  (50)  1200 (900) 80  (30) 1000 50  (25)

10 1600 130  (60) 1300 100  (50)   950 (710) 75  (30) 800 50  (25)
12 1300 120  (60) 1100 100  (50)   800 (600) 75  (30) 670 50  (25)

D D

<2.5D

<0.02D (D<&0.5)
<0.05D (&0.5< D<&1)
<0.1D (&1< D<&2)
<0.2D (D>&2)

<0.02D (D<&0.5)
<0.05D (D< &0.5)

<2D

<0.02D

(D>&1) (D > &1)

( )

30HRC)

X40CrMoV51 X5CrNi1810, X5CrNiMo17122, 
Ti6Al4V

 (45 55HRC)

X40CrMoV51

-1) -1) -1) -1)

<0.05D ( )
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I042

MS2LS

D1 ap L1 D4

MS2LSD0020 0.2 0.8 40 4 2 1
D0030 0.3 1.2 40 4 2 1
D0040 0.4 1.6 40 4 2 1
D0050 0.5 2 40 4 2 1
D0060 0.6 2.4 40 4 2 1
D0070 0.7 2.8 40 4 2 1
D0080 0.8 3.2 40 4 2 1
D0090 0.9 3.6 40 4 2 1
D0100 1 4 40 4 2 1
D0150 1.5 6 40 4 2 1
D0200 2 8 40 4 2 1
D0250 2.5 10 50 4 2 1
D0300 3 12 50 6 2 1
D0400 4 16 50 6 2 1
D0500 5 20 60 6 2 1
D0600 6 24 60 6 2 2
D0800 8 32 70 8 2 2
D1000 10 40 90 10 2 2
D1200 12 48 110 12 2 2

0.2 <D1 <12
 0
- 0.020
4 <D4 <6 8 <D4 <10 D4=12
 0
- 0.008

 0
- 0.009

 0
- 0.011

L1

ap

øD
1

15°

øD
4(

h6
)

øD
1

L1

ap

øD
4(

h6
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0.2 40000 400 0.001 30000 250 0.001
0.3 40000 600 0.005 35000 420 0.005
0.4 40000 700 0.007 30000 420 0.007
0.5 40000 800 0.01 24000 380 0.01
0.6 33000 800 0.015 21000 480 0.01
0.7 28000 800 0.015 18000 480 0.015
0.8 25000 800 0.02 16000 480 0.02
0.9 22000 800 0.03 15000 500 0.03
1 20000 800 0.04 13000 500 0.04
1.5 13000 800 0.10 9000 500 0.10
2 10000 800 0.15 6700 500 0.15
2.5 9000 800 0.20 6000 500 0.20
3 8000 800 0.20 5200 460 0.20
4 6000 600 0.20 4000 340 0.20
5 4800 480 0.30 3200 280 0.20
6 4000 400 0.30 2600 210 0.20
8 3000 300 0.30 2000 170 0.30

10 2400 240 0.30 1600 140 0.30
12 2000 200 0.30 1300 110 0.30

3 3500 370 0.05 2600 250 0.03
4 2800 370 0.06 2100 200 0.03
5 2200 330 0.06 1700 160 0.03
6 1800 300 0.06 1500 140 0.03
8 1600 270 0.08 1100 140 0.04

10 1400 240 0.10 900 140 0.05
12 1200 200 0.10 750 120 0.06

<3D

D

<

< 

30HRC)

X40CrMoV51

-1) -1)

30HRC)

X40CrMoV51

-1) -1)
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I044

MS2XL

D1 ap L3 D5 L1 D4

MS2XLD0020N005 0.2 0.3 0.5 0.17 45 4 2 1
D0020N010 0.2 0.3 1 0.17 45 4 2 1
D0020N015 0.2 0.3 1.5 0.17 45 4 2 1
D0030N010 0.3 0.4 1 0.27 45 4 2 1
D0030N020 0.3 0.4 2 0.27 45 4 2 1
D0030N030 0.3 0.4 3 0.27 45 4 2 1
D0030N060 0.3 0.4 6 0.27 45 4 2 1
D0030N090 0.3 0.4 9 0.27 45 4 2 1
D0040N020 0.4 0.6 2 0.36 45 4 2 1
D0040N030 0.4 0.6 3 0.36 45 4 2 1
D0040N040 0.4 0.6 4 0.36 45 4 2 1
D0040N080 0.4 0.6 8 0.36 45 4 2 1
D0040N120 0.4 0.6 12 0.36 45 4 2 1
D0050N020 0.5 0.7 2 0.46 45 4 2 1
D0050N040 0.5 0.7 4 0.46 45 4 2 1
D0050N060 0.5 0.7 6 0.46 45 4 2 1
D0050N080 0.5 0.7 8 0.46 50 4 2 1
D0050N100 0.5 0.7 10 0.46 50 4 2 1
D0050N150 0.5 0.7 15 0.46 50 4 2 1
D0060N020 0.6 0.9 2 0.56 45 4 2 1
D0060N040 0.6 0.9 4 0.56 45 4 2 1
D0060N060 0.6 0.9 6 0.56 45 4 2 1
D0060N080 0.6 0.9 8 0.56 50 4 2 1
D0060N100 0.6 0.9 10 0.56 50 4 2 1
D0060N120 0.6 0.9 12 0.56 50 4 2 1
D0060N180 0.6 0.9 18 0.56 50 4 2 1
D0070N020 0.7 1 2 0.66 45 4 2 1
D0070N040 0.7 1 4 0.66 45 4 2 1
D0070N060 0.7 1 6 0.66 45 4 2 1
D0070N080 0.7 1 8 0.66 50 4 2 1
D0070N100 0.7 1 10 0.66 50 4 2 1
D0080N040 0.8 1.2 4 0.76 45 4 2 1
D0080N060 0.8 1.2 6 0.76 45 4 2 1
D0080N080 0.8 1.2 8 0.76 50 4 2 1

D1 <0.5 D1 >0.5
 0
- 0.010

 0
- 0.020

4 <D4 <6
 0
- 0.008
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I045

D1 ap L3 D5 L1 D4

MS2XLD0080N100 0.8 1.2 10 0.76 50 4 2 1
D0080N120 0.8 1.2 12 0.76 50 4 2 1
D0080N160 0.8 1.2 16 0.76 50 4 2 1
D0080N240 0.8 1.2 24 0.76 60 4 2 1
D0090N060 0.9 1.4 6 0.86 45 4 2 1
D0090N080 0.9 1.4 8 0.86 50 4 2 1
D0090N100 0.9 1.4 10 0.86 50 4 2 1
D0090N150 0.9 1.4 15 0.86 60 4 2 1
D0100N040 1 1.5 4 0.94 50 4 2 1
D0100N060 1 1.5 6 0.94 50 4 2 1
D0100N080 1 1.5 8 0.94 50 4 2 1
D0100N100 1 1.5 10 0.94 50 4 2 1
D0100N120 1 1.5 12 0.94 50 4 2 1
D0100N160 1 1.5 16 0.94 60 4 2 1
D0100N200 1 1.5 20 0.94 60 4 2 1
D0100N250 1 1.5 25 0.94 70 4 2 1
D0100N300 1 1.5 30 0.94 70 4 2 1
D0120N060 1.2 1.8 6 1.14 50 4 2 1
D0120N080 1.2 1.8 8 1.14 50 4 2 1
D0120N100 1.2 1.8 10 1.14 50 4 2 1
D0120N120 1.2 1.8 12 1.14 50 4 2 1
D0120N160 1.2 1.8 16 1.14 60 4 2 1
D0120N200 1.2 1.8 20 1.14 60 4 2 1
D0150N060 1.5 2.3 6 1.44 50 4 2 1
D0150N080 1.5 2.3 8 1.44 50 4 2 1
D0150N100 1.5 2.3 10 1.44 50 4 2 1
D0150N120 1.5 2.3 12 1.44 50 4 2 1
D0150N140 1.5 2.3 14 1.44 60 4 2 1
D0150N160 1.5 2.3 16 1.44 60 4 2 1
D0150N180 1.5 2.3 18 1.44 60 4 2 1
D0150N200 1.5 2.3 20 1.44 60 4 2 1
D0150N250 1.5 2.3 25 1.44 70 4 2 1
D0150N300 1.5 2.3 30 1.44 70 4 2 1
D0150N380 1.5 2.3 38 1.44 80 4 2 1
D0150N450 1.5 2.3 45 1.44 80 4 2 1
D0200N060 2 3 6 1.9 50 4 2 1
D0200N080 2 3 8 1.9 50 4 2 1
D0200N100 2 3 10 1.9 50 4 2 1
D0200N120 2 3 12 1.9 50 4 2 1
D0200N140 2 3 14 1.9 60 4 2 1
D0200N160 2 3 16 1.9 60 4 2 1
D0200N180 2 3 18 1.9 60 4 2 1
D0200N200 2 3 20 1.9 60 4 2 1
D0200N250 2 3 25 1.9 70 4 2 1
D0200N300 2 3 30 1.9 70 4 2 1
D0200N350 2 3 35 1.9 80 4 2 1
D0200N400 2 3 40 1.9 90 4 2 1
D0200N500 2 3 50 1.9 100 4 2 1
D0200N600 2 3 60 1.9 110 4 2 1
D0250N080 2.5 3.7 8 2.4 50 4 2 1
D0250N120 2.5 3.7 12 2.4 50 4 2 1
D0250N160 2.5 3.7 16 2.4 60 4 2 1
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I046

D1 ap L3 D5 L1 D4

MS2XLD0250N200 2.5 3.7 20 2.4 60 4 2 1
D0250N250 2.5 3.7 25 2.4 70 4 2 1
D0250N300 2.5 3.7 30 2.4 70 4 2 1
D0250N400 2.5 3.7 40 2.4 90 4 2 1
D0250N500 2.5 3.7 50 2.4 100 4 2 1
D0300N080 3 4.5 8 2.8 50 6 2 1
D0300N120 3 4.5 12 2.8 50 6 2 1
D0300N160 3 4.5 16 2.8 60 6 2 1
D0300N200 3 4.5 20 2.8 60 6 2 1
D0300N250 3 4.5 25 2.8 70 6 2 1
D0300N300 3 4.5 30 2.8 70 6 2 1
D0300N400 3 4.5 40 2.8 90 6 2 1
D0300N500 3 4.5 50 2.8 100 6 2 1
D0400N120 4 6 12 3.8 50 6 2 1
D0400N160 4 6 16 3.8 60 6 2 1
D0400N200 4 6 20 3.8 60 6 2 1
D0400N250 4 6 25 3.8 70 6 2 1
D0400N300 4 6 30 3.8 70 6 2 1
D0400N350 4 6 35 3.8 80 6 2 1
D0400N400 4 6 40 3.8 90 6 2 1
D0400N450 4 6 45 3.8 90 6 2 1
D0400N500 4 6 50 3.8 100 6 2 1
D0400N600 4 6 60 3.8 110 6 2 1
D0500N160 5 7.5 16 4.8 60 6 2 1
D0500N250 5 7.5 25 4.8 70 6 2 1
D0500N350 5 7.5 35 4.8 80 6 2 1
D0500N500 5 7.5 50 4.8 110 6 2 1
D0500N600 5 7.5 60 4.8 120 6 2 1
D0600N200 6 9 20 5.8 80 6 2 2
D0600N300 6 9 30 5.8 90 6 2 2
D0600N400 6 9 40 5.8 100 6 2 2
D0600N500 6 9 50 5.8 110 6 2 2
D0600N600 6 9 60 5.8 120 6 2 2

MS2XL
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0.2
0.5 40000 600 0.004
1 40000 400 0.001

0.3
1 40000 650 0.007
3 40000 500 0.002
9 22000 150 0.001

0.4
2 40000 800 0.007
4 40000 800 0.003

12 17000 150 0.001

0.5

2 40000 950 0.01
6 40000 700 0.003

10 25000 400 0.002
15 14000 150 0.001

0.6

2 40000 950 0.01
6 40000 800 0.005

10 25000 450 0.003
18 12000 150 0.001

0.7

2 40000 1000 0.02
6 40000 900 0.01
8 30000 700 0.005

10 11000 300 0.005

0.8

4 40000 1200 0.02
8 40000 1000 0.01

12 25000 400 0.003
24 10000 150 0.001

0.9
6 40000 1300 0.02

10 35000 1000 0.01
15 9000 400 0.003

1

6 40000 1600 0.04
8 40000 1600 0.03

12 30000 1000 0.02
20 15000 400 0.005
30 8000 150 0.001

1.2

6 40000 1900 0.06
8 40000 1900 0.04

12 25000 1000 0.03
20 6500 150 0.01

1.5

6 40000 2400 0.10
10 30000 1800 0.05
20 15000 600 0.02
30 7500 300 0.005
45 5000 150 0.001

1.6
6 40000 2400 0.12

10 30000 1800 0.07
16 20000 1000 0.04

2

6 40000 2400 0.18
10 30000 1800 0.10
16 20000 1000 0.06
30 8000 500 0.04
40 6000 250 0.01
60 4200 150 0.003

2.5

8 25000 2500 0.20
16 18000 1700 0.10
20 12000 1000 0.08
40 8000 400 0.03
50 4000 150 0.015

3

8 20000 2000 0.30
16 15000 1400 0.15
20 10000 800 0.10
40 5000 250 0.02
50 3700 150 0.010

4

12 15000 3000 0.30
20 11000 2200 0.22
30 6400 1200 0.12
40 4500 400 0.05
50 2800 150 0.018

5
16 12000 2500 0.35
35 5100 750 0.15
60 2200 150 0.02

6
20 10000 2000 0.40
40 4200 800 0.20
60 1900 150 0.10
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I048

MS2XL6

D1 ap L3 D5 L1 D4

MS2XL6D0030N008 0.3 0.8 50 6 2 2
D0030N015 0.3 0.5 1.5 0.27 50 6 2 1
D0040N010 0.4 0.6 1 0.36 50 6 2 1
D0040N020 0.4 0.6 2 0.36 50 6 2 1
D0050N013 0.5 0.8 1.3 0.46 50 6 2 1
D0050N025 0.5 0.8 2.5 0.46 50 6 2 1
D0060N015 0.6 0.9 1.5 0.56 50 6 2 1
D0060N030 0.6 0.9 3 0.56 50 6 2 1
D0070N018 0.7 1.1 1.8 0.66 50 6 2 1
D0070N035 0.7 1.1 3.5 0.66 50 6 2 1
D0080N020 0.8 1.2 2 0.76 50 6 2 1
D0080N040 0.8 1.2 4 0.76 50 6 2 1
D0090N023 0.9 1.4 2.3 0.86 50 6 2 1
D0090N045 0.9 1.4 4.5 0.86 50 6 2 1
D0100N025 1 1.5 2.5 0.94 50 6 2 1
D0100N050 1 1.5 5 0.94 50 6 2 1
D0110N028 1.1 1.7 2.8 1.04 50 6 2 1
D0110N055 1.1 1.7 5.5 1.04 50 6 2 1
D0120N030 1.2 1.8 3 1.14 50 6 2 1
D0120N060 1.2 1.8 6 1.14 50 6 2 1
D0130N033 1.3 2 3.3 1.24 50 6 2 1
D0130N065 1.3 2 6.5 1.24 50 6 2 1
D0140N035 1.4 2.1 3.5 1.34 50 6 2 1
D0140N070 1.4 2.1 7 1.34 50 6 2 1
D0150N038 1.5 2.3 3.8 1.44 50 6 2 1
D0150N075 1.5 2.3 7.5 1.44 50 6 2 1
D0160N040 1.6 2.4 4 1.54 50 6 2 1
D0160N080 1.6 2.4 8 1.54 50 6 2 1
D0170N043 1.7 2.6 4.3 1.64 50 6 2 1
D0170N085 1.7 2.6 8.5 1.64 50 6 2 1
D0180N045 1.8 2.7 4.5 1.74 50 6 2 1
D0180N090 1.8 2.7 9 1.74 50 6 2 1
D0190N048 1.9 2.9 4.8 1.84 50 6 2 1
D0190N095 1.9 2.9 9.5 1.84 50 6 2 1

0.3 <D1 <2.5
 0
- 0.020

D4=6
 0
- 0.008

øD
4(

h6
)

L1
L3

øD
5

ap

øD
1

15°

L1
ap

15°

øD
1

øD
4(

h6
)

UWC MS 30°

h6

:

 (<30HRC)  (<45HRC) (<55HRC) (>55HRC)
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I049

D1 ap L3 D5 L1 D4

MS2XL6D0200N050 2 3 5 1.90 50 6 2 1
D0200N100 2 3 10 1.90 50 6 2 1
D0210N053 2.1 3.2 5.3 2.00 50 6 2 1
D0210N105 2.1 3.2 10.5 2.00 60 6 2 1
D0220N055 2.2 3.3 5.5 2.10 50 6 2 1
D0220N110 2.2 3.3 11 2.10 60 6 2 1
D0230N058 2.3 3.5 5.8 2.20 50 6 2 1
D0230N115 2.3 3.5 11.5 2.20 60 6 2 1
D0240N060 2.4 3.6 6 2.30 50 6 2 1
D0240N120 2.4 3.6 12 2.30 60 6 2 1
D0250N063 2.5 3.8 6.3 2.40 50 6 2 1
D0250N125 2.5 3.8 12.5 2.40 60 6 2 1
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I050

MS2XL6

0.3 40000 500 1000
0.01

30000 300 800
0.01

1.5 0.007 0.007

0.4
1

40000 500 1000
0.015

30000 300 800
0.015

2 0.01 0.01

0.5
1.3

40000 500 1000
0.02

30000 300 800
0.02

2.5 0.013 0.013

0.6
1.5

33000 500 1000
0.03

25000 300 800
0.03

3 0.018 0.018

0.7
1.8

29000 500 1000
0.04

22000 300 800
0.04

3.5 0.025 0.025

0.8
2

25000 500 1000
0.06

20000 300 800
0.06

4 0.03 0.03

0.9
2.3

22000 500 1000
0.08

18000 300 800
0.08

4.5 0.05 0.05

1
2.5

20000 500 1000
0.1

16000 300 800
0.1

5 0.07 0.07

1.1
2.8

18000 500 1000
0.12

14000 300 800
0.12

5.5 0.08 0.08

1.2
3

16000 500 1000
0.12

13000 300 800
0.12

6 0.08 0.08

1.3
3.3

15000 500 1000
0.12

12000 300 800
0.12

6.5 0.08 0.08

1.4
3.5

14000 500 1000
0.12

11000 300 800
0.12

7 0.08 0.08

1.5
3.8

13000 500 1000
0.15

10000 300 800
0.15

7.5 0.1 0.1

1.6
4

12000 500 1000
0.15

10000 300 800
0.15

8 0.1 0.1

1.7
4.3

12000 500 1000
0.17

9500 300 800
0.17

8.5 0.12 0.12

1.8
4.5

11000 500 1000
0.17

9000 300 800
0.17

9 0.12 0.12

1.9
4.8

10000 500 1000
0.17

9000 300 800
0.17

9.5 0.12 0.12

2
5

10000 500 1000
0.2

9000 300 800
0.2

10 0.15 0.15

2.1
5.3

9800 500 1000
0.2

9000 300 800
0.2

10.5 0.15 0.15

2.2
5.5

9600 500 1000
0.2

9000 300 800
0.2

11 0.15 0.15

2.3
5.8

9400 500 1000
0.2

8800 300 800
0.2

11.5 0.15 0.15

2.4
6

9200 500 1000
0.25

8700 300 800
0.25

12 0.2 0.2

2.5
6.3

9000 500 1000
0.25

8500 300 800
0.25

12.5 0.2 0.2

30HRC)

X40CrMoV51

-1) -1)
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I051

MSSHD

D1 ap L1 D4

MSSHDD0300 3 4.5 45 6 4 1
D0350 3.5 5.3 45 6 4 1
D0400 4 6 45 6 4 1
D0450 4.5 6.8 45 6 4 1
D0500 5 7.5 50 6 4 1
D0550 5.5 8.3 50 6 4 1
D0600 6 9 50 6 4 2
D0650 6.5 9.8 60 8 4 1
D0700 7 10.5 60 8 4 1
D0750 7.5 11.3 60 8 4 1
D0800 8 12 60 8 4 2
D0850 8.5 12.8 70 10 4 1
D0900 9 13.5 70 10 4 1
D0950 9.5 14.3 70 10 4 1
D1000 10 15 70 10 4 2
D1100 11 16.5 75 12 4 1
D1200 12 18 75 12 4 2
D1300 13 19.5 75 12 4 3
D1400 14 21 90 16 4 1
D1500 15 22.5 90 16 4 1
D1600 16 24 90 16 4 2
D1700 17 25.5 100 16 4 3
D1800 18 27 100 16 4 3
D1900 19 28.5 110 20 4 1
D2000 20 30 110 20 4 2

D1 <12 D1>12
 0
- 0.020

 0
- 0.030

D4=6 8 <D4 <10 12 <D4 <16 D4=20
 0
- 0.008

 0
- 0.009

 0
- 0.011

 0
- 0.013

15°

øD
4(

h6
)

L1
ap

øD
1

øD
4(

h6
)
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1
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)
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I052

MSMHD

D1 ap L1 D4

MSMHDD0200 2 4 45 4 4 1
D0210 2.1 5 45 4 4 1
D0220 2.2 5 45 4 4 1
D0230 2.3 5 45 4 4 1
D0240 2.4 5 45 4 4 1
D0250 2.5 5 45 4 4 1
D0260 2.6 6 45 4 4 1
D0270 2.7 6 45 4 4 1
D0280 2.8 6 45 4 4 1
D0290 2.9 6 45 4 4 1
D0300 3 8 45 6 4 1
D0310 3.1 8 45 6 4 1
D0320 3.2 8 45 6 4 1
D0330 3.3 8 45 6 4 1
D0340 3.4 8 45 6 4 1
D0350 3.5 8 45 6 4 1
D0360 3.6 11 45 6 4 1
D0370 3.7 11 45 6 4 1
D0380 3.8 11 45 6 4 1
D0390 3.9 11 45 6 4 1
D0400 4 11 45 6 4 1
D0410 4.1 12 45 6 4 1
D0420 4.2 12 45 6 4 1
D0430 4.3 12 45 6 4 1
D0440 4.4 12 45 6 4 1
D0450 4.5 12 45 6 4 1
D0460 4.6 13 50 6 4 1
D0470 4.7 13 50 6 4 1
D0480 4.8 13 50 6 4 1
D0490 4.9 13 50 6 4 1
D0500 5 13 50 6 4 1
D0510 5.1 13 50 6 4 1
D0520 5.2 13 50 6 4 1
D0530 5.3 13 50 6 4 1

D1 <12 D1>12
 0
- 0.020

 0
- 0.030

4 <D4 <6 8 <D4 <10 12 <D4 <16 20 <D4 <25
 0
- 0.008

 0
- 0.009

 0
- 0.011

 0
- 0.013

øD
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1
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øD
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)

L1
ap
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1
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)
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:
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I053

D1 ap L1 D4

MSMHDD0540 5.4 13 50 6 4 1
D0550 5.5 13 50 6 4 1
D0560 5.6 13 50 6 4 1
D0570 5.7 13 50 6 4 1
D0580 5.8 13 50 6 4 1
D0590 5.9 13 50 6 4 1
D0600 6 13 50 6 4 2
D0650 6.5 16 60 8 4 1
D0700 7 19 60 8 4 1
D0750 7.5 19 60 8 4 1
D0800 8 19 60 8 4 2
D0850 8.5 19 70 10 4 1
D0900 9 22 70 10 4 1
D0950 9.5 22 70 10 4 1
D1000 10 22 70 10 4 2
D1100 11 26 75 12 4 1
D1200S10 12 26 75 10 4 3
D1200 12 26 75 12 4 2
D1300 13 26 75 12 4 3
D1400 14 30 90 16 4 1
D1500 15 35 90 16 4 1
D1600 16 35 90 16 4 2
D1700 17 35 100 16 4 3
D1800 18 40 100 16 4 3
D1900 19 40 110 20 4 1
D2000 20 45 110 20 4 2
D2200 22 50 125 20 4 3
D2500 25 55 125 25 4 2
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I054

MSSHD

2 15000 550 10000 340 10000 320 6400 160 4800 100
3 11000 800 7400 500 7400 480 4800 250 4000 170
4 8000 900 5600 540 5600 520 3600 270 3200 240
5 6400 1000 4500 600 4500 580 2900 300 2600 240
6 5800 1100 3700 640 3700 600 2400 320 2100 230
8 4400 1100 2800 660 2800 600 1800 330 1600 220

10 3500 1000 2200 640 2200 560 1400 320 1300 200
12 2900 1000 1900 640 1900 530 1200 320 1100 170
16 2200 800 1400 500 1400 450 900 250 800 130
20 1800 750 1100 460 1100 440 720 230 640 100
25 1400 600 900 400 900 380 570 200 510 80

2 12000 400 7000 200 7000 100 4200 80 2300 40
3 9000 600 5300 300 5300 150 3200 130 1900 70
4 7200 720 4000 360 4000 180 2400 140 1400 95
5 5800 720 3200 360 3200 180 1900 150 1100 95
6 5000 800 2700 400 2700 200 1600 160 950 95
8 3700 800 2000 400 2000 200 1200 170 720 90

10 3000 720 1600 360 1600 180 960 160 570 80
12 2500 720 1300 360 1300 180 800 160 480 70
16 2000 600 1000 280 1000 150 600 130 360 50
20 1600 540 800 250 800 130 480 120 290 40
25 1300 480 640 220 640 120 380 100 230 35

MSMHD

0.2D

1.5D

0.1D

1.5D

0.05D

1.5D

1D

1D

1D

0.5D

1D

0.2D

30HRC)

X40CrMoV51 X5CrNi1810, X5CrNiMo17122, 
Ti6Al4V

 (45 55HRC)

X40CrMoV51

-1) -1) -1) -1) -1)

( )

30HRC)

X40CrMoV51 X5CrNi1810, X5CrNiMo17122, 
Ti6Al4V

 (45 55HRC)

X40CrMoV51

-1) -1) -1) -1) -1)
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I055

MSJHD

D1 ap L1 D4

2 8 60 6 4 1
D0250 2.5 10 60 6 4 1
D0300 3 12 60 6 4 1
D0350 3.5 14 60 6 4 1
D0400 4 16 60 6 4 1
D0450 4.5 18 60 6 4 1
D0500 5 20 60 6 4 1
D0600 6 24 60 6 4 2
D0700 7 25 80 8 4 1
D0800 8 28 80 8 4 2
D0900 9 32 90 10 4 1
D1000 10 35 90 10 4 2
D1100 11 35 100 12 4 1
D1200 12 36 100 12 4 2
D1400 14 42 110 16 4 1
D1500 15 45 110 16 4 1
D1600 16 48 125 16 4 2
D2000 20 55 140 20 4 2

D1 <12 D1>12
 0
- 0.020

 0
- 0.030

D4=6 8 <D4 <10 12 <D4 <16 D4=20
 0
- 0.008

 0
- 0.009

 0
- 0.011

 0
- 0.013

15°

øD
4(

h6
)

L1
ap

øD
1

øD
4(

h6
)

L1
ap

øD
1

MSUWC 45°

h6

:

 (<30HRC)  (<45HRC) (<55HRC) (>55HRC)

:

   - info@mitsubishitools.ru

info@mitsubishitools.ru 
www.mitsubishitools.ru

 



I056

MSJHD

2 11000 370 7000 230 7000 210 5000 100 3800 55
3 8000 550 5100 320 5100 300 3800 190 2500 80
4 6200 620 4000 350 4000 340 3000 210 1900 110
5 5000 670 3200 370 3200 360 2400 220 1500 110
6 4200 750 2600 400 2600 390 2000 220 1300 110
8 3200 780 2000 420 2000 400 1500 230 960 100

10 2500 690 1600 410 1600 380 1200 210 760 100
12 2100 670 1300 380 1300 340 1000 190 640 80
16 1600 570 1000 320 1000 280 750 170 480 65
20 1200 470 800 290 800 260 600 150 380 50

<0.05D <0.02D

2.5D 2.5D

30HRC)

X40CrMoV51 X5CrNi1810, X5CrNiMo17122, 
Ti6Al4V

 (45 55HRC)

X40CrMoV51

-1) -1) -1) -1) -1)
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I057

MSMHZD

D1 ap L1 D4

MSMHZDD0100 1 2 45 4 3 1
D0150 1.5 3 45 4 3 1
D0200 2 4 50 6 3 1
D0250 2.5 5 50 6 3 1
D0300 3 6 50 6 3 1
D0350 3.5 8 50 6 3 1
D0400 4 8 50 6 3 1
D0450 4.5 10 50 6 3 1
D0500 5 10 50 6 3 1
D0550 5.5 13 50 6 3 1
D0600 6 13 60 6 3 2
D0650 6.5 16 60 8 3 1
D0700 7 16 60 8 3 1
D0750 7.5 16 60 8 3 1
D0800 8 19 70 8 3 2
D0850 8.5 19 70 10 3 1
D0900 9 19 70 10 3 1
D0950 9.5 19 70 10 3 1
D1000 10 22 80 10 3 2
D1100 11 22 80 12 3 1
D1200 12 26 90 12 3 2
D1300 13 26 90 12 3 3
D1400 14 26 90 12 3 3
D1500 15 26 110 16 3 1
D1600 16 30 110 16 3 2
D2000 20 32 140 20 3 2

UWC MS 45°

D1 <12 D1>12
 0
- 0.020

 0
- 0.030

4 <D4 <6 8 <D4 <10 12 <D4 <16 D4=20
 0
- 0.008

 0
- 0.009

 0
- 0.011

 0
- 0.013
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ap
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I058

MSMHZD

1 19000 600 13000 310 10000 200 9500 65
1.5 14000 600 9000 310 7500 210 6400 75
2 11000 600 7200 310 6000 210 4800 75
3 8500 770 5300 380 4400 220 3200 100
4 7200 850 4400 480 3700 250 2400 130
6 5300 940 3200 490 2700 270 1600 130
8 4000 1010 2400 560 2000 280 1200 120

10 3200 1000 1900 480 1600 300 950 110
12 2700 950 1600 440 1300 300 800 90
16 2000 720 1200 350 1000 260 600 70
20 1600 600 1000 290 800 240 480 60

1 13000 80 10000 50 6000 10
1.5 12000 120 8000 80 6000 20
2 11000 200 7200 140 6000 30
3 8500 250 5300 180 4200 50
4 7200 300 4400 210 3300 60
6 5300 300 3200 210 2200 70
8 4000 320 2400 220 1600 80

10 3200 340 1900 240 1300 70
12 2700 320 1600 220 1100 70
16 2000 250 1200 180 800 55
20 1600 200 1000 140 640 55

1 13000 130 10000 80 6000 30 5700 25
1.5 12000 250 8000 150 6000 60 3800 30
2 11000 500 7200 260 6000 130 2800 35
3 8500 640 5300 320 4200 130 1900 50
4 7200 650 4400 370 3300 140 1400 70
6 5300 720 3200 380 2200 140 950 70
8 4000 780 2400 430 1600 140 720 60

10 3200 770 1900 370 1300 150 570 50
12 2700 730 1600 340 1100 150 480 40
16 2000 600 1200 290 800 130 360 30
20 1600 500 1000 240 640 120 290 25

<0.2D (D>&3)
<0.1D (D< &3)

<0.2D (D>&3)
<0.1D (D< &3)

<1.5D <1.5D

0.05D

1.5D <1D (D >&2)
<0.5D (D<&2)

<0.5D (D >&2)
<0.2D (D < &2)

<1D (D >&2)
<0.5D (D<&2)

<0.5D (D >&2)
<0.2D (D< &2)

0.2DDDD

30HRC)
X40CrMoV51 X5CrNi1810,

X5CrNiMo17122, Ti6Al4V

-1) -1) -1) -1)

30HRC)
X40CrMoV51 X5CrNi1810,

X5CrNiMo17122, Ti6Al4V

-1) -1) -1) -1)

30HRC)
X40CrMoV51 X5CrNi1810,

X5CrNiMo17122, Ti6Al4V

-1) -1) -1)

   - info@mitsubishitools.ru

info@mitsubishitools.ru 
www.mitsubishitools.ru

 



I059

MS4SC

D1 ap L1 D4

1 1.5 40 4 4 1
D0150 1.5 2.3 40 4 4 1
D0200 2 3 40 4 4 1
D0250 2.5 3.8 40 4 4 1
D0300 3 4.5 50 6 4 1
D0400 4 6 50 6 4 1
D0500 5 7.5 50 6 4 1
D0600 6 9 50 6 4 2
D0800 8 12 60 8 4 2
D1000 10 15 70 10 4 2
D1200 12 18 75 12 4 2

1 <D1 <12
 0
- 0.020
4 <D4 <6 8 <D4 <10 D4=12
 0
- 0.008

 0
- 0.009

 0
- 0.011

øD
4(

h6
)

ap
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I060

MS4MC

D1 ap L1 D4

1 2.5 40 4 4 1
D0150 1.5 3.8 40 4 4 1
D0200 2 5 40 4 4 1
D0250 2.5 6.3 40 4 4 1
D0300 3 7.5 50 6 4 1
D0350 3.5 9 50 6 4 1
D0400 4 10 50 6 4 1
D0450 4.5 11.5 50 6 4 1
D0500 5 12.5 50 6 4 1
D0550 5.5 14 50 6 4 1
D0600 6 15 50 6 4 2
D0650 6.5 16.5 60 8 4 1
D0700 7 17.5 60 8 4 1
D0750 7.5 19 60 8 4 1
D0800 8 20 60 8 4 2
D0850 8.5 21.5 70 10 4 1
D0900 9 22.5 70 10 4 1
D0950 9.5 24 70 10 4 1
D1000 10 25 70 10 4 2
D1100 11 27.5 75 12 4 1
D1200 12 30 90 12 4 2
D1400 14 35 90 12 4 3
D1600 16 40 100 16 4 2
D1800 18 45 100 16 4 3
D2000 20 50 110 20 4 2

UWC MS 30°

D1 <12 D1>12
 0
- 0.020

 0
- 0.030

4 <D4 <6 8 <D4 <10 12 <D4 <16 D4=20
 0
- 0.008

 0
- 0.009

 0
- 0.011

 0
- 0.013
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I061

MS4MC

1 40000 3000 0.06 32000 2400 0.06
1.5 40000 4500 0.12 32000 3600 0.08
2 30000 4500 0.18 24000 3600 0.10
2.5 24000 3900 0.25 19000 3000 0.13
3 20000 3500 0.30 16000 2700 0.15
4 15000 3000 0.40 12000 2400 0.20
5 12000 2400 0.50 9000 1800 0.25
6 10000 2100 0.60 7000 1500 0.30
8 8000 1500 0.80 5600 1100 0.40

10 6400 1400 1.00 4500 950 0.50
12 5400 1200 1.00 3800 860 0.50
16 2400 550 3.00 1200 120 0.80
20 1900 480 4.00 1000 100 1.00

MS4SC

<1D

D

< 

< 

 (45 55HRC)

X40CrMoV51

-1) -1)

40 60%.
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I062

MS4JC

D1 ap L1 D4

1 4 40 4 4 1
D0150 1.5 6 40 4 4 1
D0200 2 8 40 4 4 1
D0250 2.5 10 50 4 4 1
D0300 3 12 50 6 4 1
D0400 4 16 50 6 4 1
D0500 5 20 60 6 4 1
D0600 6 24 60 6 4 2
D0800 8 32 70 8 4 2
D1000 10 40 90 10 4 2
D1200 12 48 110 12 4 2

1<D1<12
 0
- 0.020
4<D4<6 8<D4<10 D4=12
 0
- 0.008

 0
- 0.009

 0
- 0.011

øD
4(

h6
)

ap
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øD
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15°

øD
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øD
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)
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I063

1 11100 85 9500 65 8000 50 6400 35
1.5 7400 85 6400 90 5300 50 4200 35
2 5600 85 4800 90 4000 50 3200 35
2.5 4500 85 3800 90 3200 55 2500 35
3 3700 90 3400 90 2600 60 2100 35
4 3000 110 2700 90 2100 70 1700 50
5 2600 140 2300 110 1800 85 1500 55
6 2300 170 2000 140 1500 110 1300 70
8 1700 180 1500 140 1200 110 1000 70

10 1400 180 1300 140 950 110 800 70
12 1200 170 1100 140 800 110 670 70

<2.5D

<0.1D (D< &2)
<0.2D (D > &2)

<2D

<0.02D

<0.05D

D D

30HRC)

X40CrMoV51 X5CrNi1810, X5CrNiMo17122, 
Ti6Al4V

 (45 55HRC)

X40CrMoV51

-1) -1) -1) -1)

<0.05D ( )
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I064

MS4XL

D1 ap L3 D5 L1 D4

MS4XLD0100N040 1 1 4 0.94 50 4 4 1
D0100N060 1 1 6 0.94 50 4 4 1
D0100N080 1 1 8 0.94 50 4 4 1
D0100N100 1 1 10 0.94 50 4 4 1
D0100N120 1 1 12 0.94 50 4 4 1
D0100N160 1 1 16 0.94 60 4 4 1
D0110N060 1.1 1.1 6 1.04 50 4 4 1
D0110N100 1.1 1.1 10 1.04 50 4 4 1
D0110N160 1.1 1.1 16 1.04 60 4 4 1
D0120N060 1.2 1.2 6 1.14 50 4 4 1
D0120N080 1.2 1.2 8 1.14 50 4 4 1
D0120N100 1.2 1.2 10 1.14 50 4 4 1
D0120N120 1.2 1.2 12 1.14 50 4 4 1
D0120N160 1.2 1.2 16 1.14 60 4 4 1
D0130N060 1.3 1.3 6 1.24 50 4 4 1
D0130N120 1.3 1.3 12 1.24 50 4 4 1
D0130N180 1.3 1.3 18 1.24 60 4 4 1
D0140N060 1.4 1.4 6 1.34 50 4 4 1
D0140N080 1.4 1.4 8 1.34 50 4 4 1
D0140N100 1.4 1.4 10 1.34 50 4 4 1
D0140N120 1.4 1.4 12 1.34 50 4 4 1
D0140N140 1.4 1.4 14 1.34 60 4 4 1
D0140N160 1.4 1.4 16 1.34 60 4 4 1
D0140N220 1.4 1.4 22 1.34 60 4 4 1
D0150N060 1.5 1.5 6 1.44 50 4 4 1
D0150N080 1.5 1.5 8 1.44 50 4 4 1
D0150N100 1.5 1.5 10 1.44 50 4 4 1
D0150N120 1.5 1.5 12 1.44 50 4 4 1
D0150N140 1.5 1.5 14 1.44 60 4 4 1
D0150N160 1.5 1.5 16 1.44 60 4 4 1
D0150N180 1.5 1.5 18 1.44 60 4 4 1
D0150N200 1.5 1.5 20 1.44 60 4 4 1
D0160N060 1.6 1.6 6 1.54 50 4 4 1
D0160N080 1.6 1.6 8 1.54 50 4 4 1
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I065

D1 ap L3 D5 L1 D4

MS4XLD0160N100 1.6 1.6 10 1.54 50 4 4 1
D0160N120 1.6 1.6 12 1.54 50 4 4 1
D0160N140 1.6 1.6 14 1.54 60 4 4 1
D0160N160 1.6 1.6 16 1.54 60 4 4 1
D0160N180 1.6 1.6 18 1.54 60 4 4 1
D0160N200 1.6 1.6 20 1.54 60 4 4 1
D0160N260 1.6 1.6 26 1.54 70 4 4 1
D0170N060 1.7 1.7 6 1.64 50 4 4 1
D0170N140 1.7 1.7 14 1.64 60 4 4 1
D0170N240 1.7 1.7 24 1.64 70 4 4 1
D0180N060 1.8 1.8 6 1.74 50 4 4 1
D0180N080 1.8 1.8 8 1.74 50 4 4 1
D0180N100 1.8 1.8 10 1.74 50 4 4 1
D0180N120 1.8 1.8 12 1.74 50 4 4 1
D0180N140 1.8 1.8 14 1.74 60 4 4 1
D0180N160 1.8 1.8 16 1.74 60 4 4 1
D0180N180 1.8 1.8 18 1.74 60 4 4 1
D0180N200 1.8 1.8 20 1.74 60 4 4 1
D0180N250 1.8 1.8 25 1.74 70 4 4 1
D0190N060 1.9 1.9 6 1.84 50 4 4 1
D0190N160 1.9 1.9 16 1.84 60 4 4 1
D0190N280 1.9 1.9 28 1.84 70 4 4 1
D0200N060 2 2 6 1.9 50 4 4 1
D0200N080 2 2 8 1.9 50 4 4 1
D0200N100 2 2 10 1.9 50 4 4 1
D0200N120 2 2 12 1.9 50 4 4 1
D0200N140 2 2 14 1.9 60 4 4 1
D0200N160 2 2 16 1.9 60 4 4 1
D0200N180 2 2 18 1.9 60 4 4 1
D0200N200 2 2 20 1.9 60 4 4 1
D0200N250 2 2 25 1.9 70 4 4 1
D0200N300 2 2 30 1.9 70 4 4 1
D0250N080 2.5 2.5 8 2.4 50 4 4 1
D0250N120 2.5 2.5 12 2.4 50 4 4 1
D0250N160 2.5 2.5 16 2.4 60 4 4 1
D0250N200 2.5 2.5 20 2.4 60 4 4 1
D0250N250 2.5 2.5 25 2.4 70 4 4 1
D0300N080 3 3 8 2.9 50 6 4 1
D0300N120 3 3 12 2.9 50 6 4 1
D0300N160 3 3 16 2.9 60 6 4 1
D0300N200 3 3 20 2.9 60 6 4 1
D0300N250 3 3 25 2.9 70 6 4 1
D0300N300 3 3 30 2.9 70 6 4 1
D0350N150 3.5 3.5 15 3.4 60 6 4 1
D0350N250 3.5 3.5 25 3.4 70 6 4 1
D0350N350 3.5 3.5 35 3.4 80 6 4 1
D0400N120 4 4 12 3.9 50 6 4 1
D0400N160 4 4 16 3.9 60 6 4 1
D0400N200 4 4 20 3.9 60 6 4 1
D0400N250 4 4 25 3.9 70 6 4 1
D0400N300 4 4 30 3.9 70 6 4 1
D0400N350 4 4 35 3.9 80 6 4 1
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D1 ap L3 D5 L1 D4

MS4XLD0400N400 4 4 40 3.9 90 6 4 1
D0400N450 4 4 45 3.9 90 6 4 1
D0400N500 4 4 50 3.9 100 6 4 1
D0500N160 5 5 16 4.9 60 6 4 1
D0500N250 5 5 25 4.9 70 6 4 1
D0500N350 5 5 35 4.9 80 6 4 1
D0500N500 5 5 50 4.9 110 6 4 1
D0600N200 6 6 20 5.85 80 6 4 2
D0600N300 6 6 30 5.85 90 6 4 2
D0600N400 6 6 40 5.85 100 6 4 2
D0600N500 6 6 50 5.85 110 6 4 2
D0800N300 8 8 30 7.85 90 8 4 2
D0800N500 8 8 50 7.85 110 8 4 2
D0800N700 8 8 70 7.85 130 8 4 2
D1000N400 10 10 40 9.7 100 10 4 2
D1000N600 10 10 60 9.7 120 10 4 2
D1000N800 10 10 80 9.7 140 10 4 2

MS4XL
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1

4 40000 3000 0.04
8 36000 2400 0.03

12 20000 1000 0.02
16 10000 500 0.005

1.2

6 40000 3000 0.05
10 36000 2400 0.04
12 20000 1200 0.03
16 12000 600 0.01

1.5

6 40000 3200 0.06
12 32000 2400 0.05
16 16000 1100 0.03
20 10000 600 0.01

1.8

6 40000 3600 0.08
12 32000 2800 0.06
20 12000 1000 0.02
25 7000 600 0.01

2

6 40000 4000 0.1
12 32000 3200 0.07
16 24000 2400 0.05
20 12000 1200 0.03
30 5000 500 0.01

2.5
8 32000 4000 0.2

25 9000 1100 0.04
50 2500 300 0.005

3

8 25000 3600 0.4
16 18000 2500 0.2
25 12000 1700 0.1
30 7000 800 0.05

3.5
15 20000 3000 0.6
25 11000 1600 0.15
35 5500 800 0.06

4

12 18000 3000 1
20 12000 2000 0.5
30 8000 1300 0.2
40 4200 700 0.08
50 2400 400 0.03

5

16 14000 2700 1
25 9500 1800 0.5
35 6400 1200 0.2
50 3200 600 0.05

6

20 11000 2200 1.2
30 8000 1600 0.6
40 5400 1100 0.25
50 3200 640 0.15

8
30 8000 1600 1.6
50 4000 800 0.5
70 2000 400 0.2

10
40 6400 1300 2
60 3200 640 0.6
80 1600 320 0.3
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MS2ES

D1 ap L1 D4

3 3 35 4 2 1
D0350L35S04 3.5 3.5 35 4 2 1
D0400L35S04 4 4 35 4 2 2
D0500L35S05 5 5 35 5 2 2
D0500L35S06 5 5 35 6 2 1
D0600L35S05 6 6 35 5 2 3
D0600L35S06 6 6 35 6 2 2
D0700L35S07 7 6 35 7 2 2
D0800L35S07 8 6 35 7 2 3
D0800L35S08 8 6 35 8 2 2
D1000L35S07 10 6 35 7 2 3
D1000L35S10 10 6 35 10 2 2
D1200L35S10 12 6 35 10 2 3

D1 ap L1 D4

3 3 45 4 2 1
D0350L45S04 3.5 3.5 45 4 2 1
D0400L45S04 4 4 45 4 2 2
D0500L45S06 5 5 45 6 2 1
D0600L45S06 6 6 45 6 2 2
D0700L45S07 7 7 45 7 2 2
D0800L45S07 8 8 45 7 2 3
D0800L45S08 8 8 45 8 2 2
D1000L45S07 10 10 45 7 2 3
D1000L45S10 10 10 45 10 2 2
D1200L45S10 12 12 45 10 2 3
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MS3ES

D1 ap L1 D4

3 3 35 4 3 1
D0350L35S04 3.5 3.5 35 4 3 1
D0400L35S04 4 4 35 4 3 2
D0500L35S05 5 5 35 5 3 2
D0500L35S06 5 5 35 6 3 1
D0600L35S05 6 6 35 5 3 3
D0600L35S06 6 6 35 6 3 2
D0700L35S07 7 6 35 7 3 2
D0800L35S07 8 6 35 7 3 3
D0800L35S08 8 6 35 8 3 2
D1000L35S07 10 6 35 7 3 3
D1000L35S10 10 6 35 10 3 2
D1200L35S10 12 6 35 10 3 3

D1 ap L1 D4

3 3 45 4 3 1
D0350L45S04 3.5 3.5 45 4 3 1
D0400L45S04 4 4 45 4 3 2
D0500L45S06 5 5 45 6 3 1
D0600L45S06 6 6 45 6 3 2
D0700L45S07 7 7 45 7 3 2
D0800L45S07 8 8 45 7 3 3
D0800L45S08 8 8 45 8 3 2
D1000L45S07 10 10 45 7 3 3
D1000L45S10 10 10 45 10 3 2
D1200L45S10 12 12 45 10 3 3

3 <D1 <12
 0
- 0.020
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3 10000 600 7000 400 6000 300 5000 120
4 7500 600 5200 400 4500 300 4000 120
5 6000 600 4200 400 3600 300 3200 120
6 5000 600 3500 400 3000 300 2700 120
7 4500 560 3000 360 2700 280 2300 110
8 4000 520 2800 350 2400 260 2000 110

10 3200 450 2200 300 1900 230 1600 100
12 2700 410 1900 270 1600 210 1300 100

MS3ESMS2ES

<0.2D <0.05D

<1D <1D<0.2D <0.1D

D D

30HRC)

X40CrMoV51 X5CrNi1810, X5CrNiMo17122, 
Ti6Al4V

 (45 55HRC)

X40CrMoV51
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MS4EC

D1 ap L1 D4

3 3 35 4 4 1
D0350L35S04 3.5 3.5 35 4 4 1
D0400L35S04 4 4 35 4 4 2
D0500L35S05 5 5 35 5 4 2
D0500L35S06 5 5 35 6 4 1
D0600L35S05 6 6 35 5 4 3
D0600L35S06 6 6 35 6 4 2
D0700L35S07 7 6 35 7 4 2
D0800L35S07 8 6 35 7 4 3
D0800L35S08 8 6 35 8 4 2
D1000L35S07 10 6 35 7 4 3
D1000L35S10 10 6 35 10 4 2
D1200L35S10 12 6 35 10 4 3

D1 ap L1 D4

3 3 45 4 4 1
D0350L45S04 3.5 3.5 45 4 4 1
D0400L45S04 4 4 45 4 4 2
D0500L45S06 5 5 45 6 4 1
D0600L45S06 6 6 45 6 4 2
D0700L45S07 7 7 45 7 4 2
D0800L45S07 8 8 45 7 4 3
D0800L45S08 8 8 45 8 4 2
D1000L45S07 10 10 45 7 4 3
D1000L45S10 10 10 45 10 4 2
D1200L45S10 12 12 45 10 4 3
D1400L45S10 14 14 45 10 4 3
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3 10000 900 7000 600 6000 450 5000 180
4 7500 900 5200 600 4500 450 4000 180
5 6000 900 4200 600 3600 450 3200 180
6 5000 900 3500 600 3000 450 2700 180
7 4500 840 3000 540 2700 420 2300 160
8 4000 780 2800 520 2400 390 2000 160

10 3200 680 2200 450 1900 340 1600 140
12 2700 620 1900 410 1600 310 1300 120
14 2300 550 1600 350 1400 280 1200 120

MS4EC

<0.2D <0.05D

<1D <1D<0.2D <0.1D

D D

30HRC)

X40CrMoV51 X5CrNi1810, X5CrNiMo17122, 
Ti6Al4V

 (45 55HRC)

X40CrMoV51
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MS2SB

R D1 ap L1 D4

0.1 0.2 0.3 45 4 2 1
R0010S06 0.1 0.2 0.3 50 6 2 1
R0015S04 0.15 0.3 0.5 45 4 2 1
R0015S06 0.15 0.3 0.5 50 6 2 1
R0020S04 0.2 0.4 0.6 45 4 2 1
R0020S06 0.2 0.4 0.6 50 6 2 1
R0025S04 0.25 0.5 0.8 45 4 2 1
R0025S06 0.25 0.5 0.8 50 6 2 1
R0030S04 0.3 0.6 0.9 45 4 2 1
R0030S06 0.3 0.6 0.9 50 6 2 1
R0035S04 0.35 0.7 1.1 45 4 2 1
R0040S04 0.4 0.8 1.2 45 4 2 1
R0040S06 0.4 0.8 1.2 50 6 2 1
R0045S04 0.45 0.9 1.4 45 4 2 1
R0050S04 0.5 1 1.5 45 4 2 1
R0050S06 0.5 1 1.5 50 6 2 1
R0060S04 0.6 1.2 1.8 45 4 2 1
R0060S06 0.6 1.2 1.8 50 6 2 1
R0070S04 0.7 1.4 2.1 45 4 2 1
R0070S06 0.7 1.4 2.1 50 6 2 1
R0075S04 0.75 1.5 2.3 45 4 2 1
R0075S06 0.75 1.5 2.3 50 6 2 1
R0080S04 0.8 1.6 2.4 45 4 2 1
R0080S06 0.8 1.6 2.4 50 6 2 1
R0090S04 0.9 1.8 2.7 45 4 2 1
R0090S06 0.9 1.8 2.7 50 6 2 1
R0100S04 1 2 3 50 4 2 1
R0100S06 1 2 3 50 6 2 1
R0125S04 1.25 2.5 3.8 50 4 2 1
R0125S06 1.25 2.5 3.8 50 6 2 1
R0150S06 1.5 3 4.5 70 6 2 1
R0200S06 2 4 6 70 6 2 1
R0250S06 2.5 5 7.5 80 6 2 1
R0300S06 3 6 9 80 6 2 2

0.1<R<3 4<R<6
±0.005 ±0.007

0.2<D1<12
 0
- 0.020
4<D4<6 8<D4<10 D4=12
 0
- 0.005

 0
- 0.006

 0
- 0.008

øD
4(

h 6
)

L1

øD
1

R
ap

15°

øD
4(

h6
)

L1
ap

øD
1

R

UWC MS 30°

R

h5

:

 (<30HRC)  (<45HRC) (<55HRC) (>55HRC)

:

   - info@mitsubishitools.ru

info@mitsubishitools.ru 
www.mitsubishitools.ru

 



I074

R D1 ap L1 D4

4 8 12 90 8 2 2
R0500S10 5 10 15 100 10 2 2
R0600S12 6 12 18 110 12 2 2

MS2SB
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MS2MB

R D1 ap L1 D4

0.25 0.5 1 45 4 2 1
 R0030 0.3 0.6 1.2 45 4 2 1
 R0040 0.4 0.8 1.6 45 4 2 1
 R0050 0.5 1 2.5 45 4 2 1
 R0060 0.6 1.2 2.5 45 4 2 1
 R0070 0.7 1.4 3 45 4 2 1
 R0075 0.75 1.5 4 45 4 2 1
 R0080 0.8 1.6 4 45 4 2 1
 R0090 0.9 1.8 5 45 4 2 1
 R0100 1 2 6 50 4 2 1
 R0125 1.25 2.5 6 50 4 2 1
 R0150S03 1.5 3 8 70 3 2 2
 R0150 1.5 3 8 70 6 2 1
 R0175 1.75 3.5 8 70 6 2 1
 R0200S04 2 4 8 70 4 2 2
 R0200 2 4 8 70 6 2 1
 R0250 2.5 5 12 80 6 2 1
 R0300 3 6 12 80 6 2 2
 R0400 4 8 14 90 8 2 2
 R0500 5 10 18 100 10 2 2
 R0600 6 12 22 110 12 2 2

0.25<R<3 4<R<6
±0.005 ±0.007
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%<15° %>15° %<15° %>15°

R 0.1 40000 300 40000 250 0.003 40000 300 40000 250 0.003
R 0.15 40000 500 40000 350 0.007 40000 500 40000 350 0.007
R 0.2 40000 1600 40000 1200 0.02 40000 1300 40000 950 0.015
R 0.25 40000 2400 40000 1400 0.025 40000 1900 40000 1100 0.020
R 0.3 40000 3200 40000 1600 0.03 40000 2500 40000 1300 0.025
R 0.4 40000 4800 40000 2400 0.05 40000 4000 40000 1900 0.04
R 0.5 40000 5600 40000 3200 0.06 40000 5600 40000 3000 0.05
R 0.75 40000 6500 40000 4000 0.09 40000 6500 32000 3200 0.08
R 1 40000 6500 39000 4700 0.11 40000 6500 31000 3500 0.11
R 1.25 40000 7000 33000 4500 0.12 36000 6500 26000 3500 0.12
R 1.5 40000 7500 27000 4300 0.13 32000 6000 22000 3400 0.13
R 2 32000 7500 20000 3600 0.15 25000 6000 16000 2700 0.15
R 2.5 25000 6000 16000 2900 0.20 20000 5400 13000 2300 0.20
R 3 21000 5800 13000 2600 0.25 17000 4700 10000 2000 0.25
R 4 16000 4500 10000 2000 0.30 13000 3600 8000 1500 0.30
R 5 13000 3600 8000 1700 0.50 10000 2900 6400 1200 0.50
R 6 9000 2500 6000 1300 0.50 7200 2000 4800 1000 0.50
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MS2XLB

R D1 ap L3 D5 2 L1 D4
30' 1° 2° 3°

0.1 0.2 0.2 0.5 0.17 14.1° 50 4 2 1 0.5 0.5 0.6 0.6
 R0010N005S06 0.1 0.2 0.2 0.5 0.17 14.4° 50 6 2 1 0.5 0.5 0.6 0.6
 R0010N008S06 0.1 0.2 0.2 0.8 0.17 14.1° 50 6 2 1 0.8 0.8 0.9 1
 R0010N010 0.1 0.2 0.2 1 0.17 13.3° 50 4 2 1 1 1.1 1.2 1.3
 R0010N010S06 0.1 0.2 0.2 1 0.17 13.8° 50 6 2 1 1 1.1 1.2 1.3
 R0010N013 0.1 0.2 0.2 1.25 0.17 12.9° 50 4 2 1 1.3 1.3 1.5 1.6
 R0010N013S06 0.1 0.2 0.2 1.25 0.17 13.6° 50 6 2 1 1.3 1.3 1.5 1.6
 R0010N015 0.1 0.2 0.2 1.5 0.17 12.5° 50 4 2 1 1.5 1.6 1.7 1.9
 R0010N015S06 0.1 0.2 0.2 1.5 0.17 13.3° 50 6 2 1 1.5 1.6 1.7 1.9
 R0010N018 0.1 0.2 0.2 1.75 0.17 12.2° 50 4 2 1 1.8 1.9 2 2.2
 R0010N018S06 0.1 0.2 0.2 1.75 0.17 13.1° 50 6 2 1 1.8 1.9 2 2.2
 R0010N020 0.1 0.2 0.2 2 0.17 11.9° 50 4 2 1 2.1 2.2 2.3 2.5
 R0010N020S06 0.1 0.2 0.2 2 0.17 12.8° 50 6 2 1 2.1 2.2 2.3 2.5
 R0010N025 0.1 0.2 0.2 2.5 0.17 11.3° 50 4 2 1 2.6 2.7 2.9 3.1
 R0010N030 0.1 0.2 0.2 3 0.17 10.7° 50 4 2 1 3.1 3.2 3.5 3.7
 R0015N008S06 0.15 0.3 0.3 0.8 0.27 14.1° 50 6 2 1 0.8 0.8 0.9 1
 R0015N010 0.15 0.3 0.3 1 0.27 13.3° 50 4 2 1 1 1.1 1.2 1.3
 R0015N010S06 0.15 0.3 0.3 1 0.27 13.9° 50 6 2 1 1 1.1 1.2 1.3
 R0015N012S06 0.15 0.3 0.3 1.2 0.27 13.7° 50 6 2 1 1.2 1.3 1.4 1.5
 R0015N015 0.15 0.3 0.3 1.5 0.27 12.5° 50 4 2 1 1.5 1.6 1.7 1.9
 R0015N015S06 0.15 0.3 0.3 1.5 0.27 13.3° 50 6 2 1 1.5 1.6 1.7 1.9
 R0015N020 0.15 0.3 0.3 2 0.27 11.9° 50 4 2 1 2.1 2.2 2.3 2.5
 R0015N020S06 0.15 0.3 0.3 2 0.27 12.8° 50 6 2 1 2.1 2.2 2.3 2.5
 R0015N025 0.15 0.3 0.3 2.5 0.27 11.2° 50 4 2 1 2.6 2.7 2.9 3.1
 R0015N030 0.15 0.3 0.3 3 0.27 10.7° 50 4 2 1 3.1 3.2 3.5 3.7
 R0015N040 0.15 0.3 0.3 4 0.27 9.7° 50 4 2 1 4.2 4.3 4.6 5
 R0020N010 0.2 0.4 0.4 1 0.36 13.4° 50 4 2 1 1 1 1.1 1.2
 R0020N010S06 0.2 0.4 0.4 1 0.36 13.9° 50 6 2 1 1 1 1.1 1.2
 R0020N012S06 0.2 0.4 0.4 1.2 0.36 13.7° 50 6 2 1 1.2 1.3 1.4 1.5
 R0020N015 0.2 0.4 0.4 1.5 0.36 12.6° 50 4 2 1 1.5 1.6 1.7 1.8
 R0020N015S06 0.2 0.4 0.4 1.5 0.36 13.4° 50 6 2 1 1.5 1.6 1.7 1.8
 R0020N020 0.2 0.4 0.4 2 0.36 11.9° 50 4 2 1 2 2.1 2.3 2.5
 R0020N020S06 0.2 0.4 0.4 2 0.36 12.8° 50 6 2 1 2 2.1 2.3 2.5
 R0020N025 0.2 0.4 0.4 2.5 0.36 11.2° 50 4 2 1 2.6 2.7 2.9 3.1
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R D1 ap L3 D5 2 L1 D4
30' 1° 2° 3°

0.2 0.4 0.4 2.5 0.36 12.4° 50 6 2 1 2.6 2.7 2.9 3.1
 R0020N030 0.2 0.4 0.4 3 0.36 10.7° 50 4 2 1 3.1 3.2 3.4 3.7
 R0020N030S06 0.2 0.4 0.4 3 0.36 11.9° 50 6 2 1 3.1 3.2 3.4 3.7
 R0020N035 0.2 0.4 0.4 3.5 0.36 10.2° 50 4 2 1 3.6 3.7 4 4.3
 R0020N040 0.2 0.4 0.4 4 0.36 9.7° 50 4 2 1 4.1 4.3 4.6 4.9
 R0020N045 0.2 0.4 0.4 4.5 0.36 9.3° 50 4 2 1 4.7 4.8 5.2 5.6
 R0020N050 0.2 0.4 0.4 5 0.36 8.9° 50 4 2 1 5.2 5.3 5.7 6.2
 R0020N055 0.2 0.4 0.4 5.5 0.36 8.5° 50 4 2 1 5.7 5.9 6.3 6.8
 R0020N060 0.2 0.4 0.4 6 0.36 8.2° 50 4 2 1 6.2 6.4 6.9 7.4
 R0025N015 0.25 0.5 0.5 1.5 0.46 12.6° 50 4 2 1 1.5 1.6 1.7 1.8
 R0025N015S06 0.25 0.5 0.5 1.5 0.46 13.4° 50 6 2 1 1.5 1.6 1.7 1.8
 R0025N020 0.25 0.5 0.5 2 0.46 11.9° 50 4 2 1 2 2.1 2.3 2.4
 R0025N020S06 0.25 0.5 0.5 2 0.46 12.9° 50 6 2 1 2 2.1 2.3 2.4
 R0025N025 0.25 0.5 0.5 2.5 0.46 11.2° 50 4 2 1 2.6 2.7 2.9 3.1
 R0025N025S06 0.25 0.5 0.5 2.5 0.46 12.4° 50 6 2 1 2.6 2.7 2.9 3.1
 R0025N030 0.25 0.5 0.5 3 0.46 10.6° 50 4 2 1 3.1 3.2 3.4 3.7
 R0025N030S06 0.25 0.5 0.5 3 0.46 11.9° 50 6 2 1 3.1 3.2 3.4 3.7
 R0025N035 0.25 0.5 0.5 3.5 0.46 10.1° 50 4 2 1 3.6 3.7 4 4.3
 R0025N035S06 0.25 0.5 0.5 3.5 0.46 11.5° 50 6 2 1 3.6 3.7 4 4.3
 R0025N040 0.25 0.5 0.5 4 0.46 9.6° 50 4 2 1 4.1 4.3 4.6 4.9
 R0025N040S06 0.25 0.5 0.5 4 0.46 11.1° 50 6 2 1 4.1 4.3 4.6 4.9
 R0025N045 0.25 0.5 0.5 4.5 0.46 9.2° 50 4 2 1 4.6 4.8 5.2 5.6
 R0025N045S06 0.25 0.5 0.5 4.5 0.46 10.7° 50 6 2 1 4.6 4.8 5.2 5.6
 R0025N050 0.25 0.5 0.5 5 0.46 8.8° 50 4 2 1 5.2 5.3 5.7 6.2
 R0025N050S06 0.25 0.5 0.5 5 0.46 10.4° 50 6 2 1 5.2 5.3 5.7 6.2
 R0025N055 0.25 0.5 0.5 5.5 0.46 8.4° 50 4 2 1 5.7 5.9 6.3 6.8
 R0025N055S06 0.25 0.5 0.5 5.5 0.46 10.1° 50 6 2 1 5.7 5.9 6.3 6.8
 R0025N060 0.25 0.5 0.5 6 0.46 8.1° 50 4 2 1 6.2 6.4 6.9 7.4
 R0025N060S06 0.25 0.5 0.5 6 0.46 9.7° 50 6 2 1 6.2 6.4 6.9 7.4
 R0025N070 0.25 0.5 0.5 7 0.46 7.5° 50 4 2 1 7.2 7.5 8 8.7
 R0025N070S06 0.25 0.5 0.5 7 0.46 9.2° 50 6 2 1 7.2 7.5 8 8.7
 R0025N080 0.25 0.5 0.5 8 0.46 7° 50 4 2 1 8.3 8.5 9.2 9.9
 R0025N080S06 0.25 0.5 0.5 8 0.46 8.7° 50 6 2 1 8.3 8.5 9.2 9.9
 R0025N100 0.25 0.5 0.5 10 0.46 6.2° 50 4 2 1 10.3 10.7 11.5 12.4
 R0025N100S06 0.25 0.5 0.5 10 0.46 7.8° 50 6 2 1 10.3 10.7 11.5 12.4
 R0030N018S06 0.3 0.6 0.6 1.8 0.56 13° 50 6 2 1 1.9 1.9 2.1 2.3
 R0030N020 0.3 0.6 0.6 2 0.56 11.8° 50 4 2 1 2.1 2.2 2.3 2.5
 R0030N020S06 0.3 0.6 0.6 2 0.56 12.8° 50 6 2 1 2.1 2.2 2.3 2.5
 R0030N025 0.3 0.6 0.6 2.5 0.56 11.1° 50 4 2 1 2.6 2.7 2.9 3.1
 R0030N025S06 0.3 0.6 0.6 2.5 0.56 12.3° 50 6 2 1 2.6 2.7 2.9 3.1
 R0030N030 0.3 0.6 0.6 3 0.56 10.5° 50 4 2 1 3.1 3.3 3.5 3.8
 R0030N030S06 0.3 0.6 0.6 3 0.56 11.8° 50 6 2 1 3.1 3.3 3.5 3.8
 R0030N035 0.3 0.6 0.6 3.5 0.56 10° 50 4 2 1 3.6 3.8 4.1 4.4
 R0030N035S06 0.3 0.6 0.6 3.5 0.56 11.4° 50 6 2 1 3.6 3.8 4.1 4.4
 R0030N040 0.3 0.6 0.6 4 0.56 9.5° 50 4 2 1 4.2 4.3 4.6 5
 R0030N040S06 0.3 0.6 0.6 4 0.56 11° 50 6 2 1 4.2 4.3 4.6 5
 R0030N045 0.3 0.6 0.6 4.5 0.56 9.1° 50 4 2 1 4.7 4.9 5.2 5.6
 R0030N045S06 0.3 0.6 0.6 4.5 0.56 10.6° 50 6 2 1 4.7 4.9 5.2 5.6
 R0030N050 0.3 0.6 0.6 5 0.56 8.7° 50 4 2 1 5.2 5.4 5.8 6.2
 R0030N050S06 0.3 0.6 0.6 5 0.56 10.3° 50 6 2 1 5.2 5.4 5.8 6.2
 R0030N060 0.3 0.6 0.6 6 0.56 8° 50 4 2 1 6.3 6.5 6.9 7.5
 R0030N060S06 0.3 0.6 0.6 6 0.56 9.7° 50 6 2 1 6.3 6.5 6.9 7.5
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I079

R D1 ap L3 D5 2 L1 D4
30' 1° 2° 3°

0.3 0.6 0.6 7 0.56 7.4° 50 4 2 1 7.3 7.5 8.1 8.7
 R0030N080 0.3 0.6 0.6 8 0.56 6.9° 50 4 2 1 8.3 8.6 9.2 10
 R0030N080S06 0.3 0.6 0.6 8 0.56 8.6° 50 6 2 1 8.3 8.6 9.2 10
 R0030N090 0.3 0.6 0.6 9 0.56 6.4° 50 4 2 1 9.4 9.7 10.4 11.2
 R0030N100 0.3 0.6 0.6 10 0.56 6° 50 4 2 1 10.4 10.8 11.5 12.5
 R0030N100S06 0.3 0.6 0.6 10 0.56 7.8° 50 6 2 1 10.4 10.8 11.5 12.5
 R0030N110 0.3 0.6 0.6 11 0.56 5.7° 50 4 2 1 11.4 11.8 12.7 13.7
 R0030N120 0.3 0.6 0.6 12 0.56 5.4° 50 4 2 1 12.5 12.9 13.8 15
 R0040N020 0.4 0.8 0.8 2 0.76 11.7° 50 4 2 1 2.1 2.2 2.3 2.5
 R0040N020S06 0.4 0.8 0.8 2 0.76 12.8° 50 6 2 1 2.1 2.2 2.3 2.5
 R0040N024S06 0.4 0.8 0.8 2.4 0.76 12.4° 50 6 2 1 2.5 2.6 2.8 3
 R0040N030 0.4 0.8 0.8 3 0.76 10.4° 50 4 2 1 3.1 3.3 3.5 3.7
 R0040N030S06 0.4 0.8 0.8 3 0.76 11.8° 50 6 2 1 3.1 3.3 3.5 3.7
 R0040N040 0.4 0.8 0.8 4 0.76 9.4° 50 4 2 1 4.2 4.3 4.6 5
 R0040N040S06 0.4 0.8 0.8 4 0.76 11° 50 6 2 1 4.2 4.3 4.6 5
 R0040N050 0.4 0.8 0.8 5 0.76 8.5° 50 4 2 1 5.2 5.4 5.8 6.2
 R0040N060 0.4 0.8 0.8 6 0.76 7.8° 50 4 2 1 6.3 6.5 6.9 7.5
 R0040N060S06 0.4 0.8 0.8 6 0.76 9.6° 50 6 2 1 6.3 6.5 6.9 7.5
 R0040N070 0.4 0.8 0.8 7 0.76 7.2° 50 4 2 1 7.3 7.5 8.1 8.7
 R0040N080 0.4 0.8 0.8 8 0.76 6.7° 50 4 2 1 8.3 8.6 9.2 10
 R0040N080S06 0.4 0.8 0.8 8 0.76 8.5° 50 6 2 1 8.3 8.6 9.2 10
 R0040N100 0.4 0.8 0.8 10 0.76 5.9° 50 4 2 1 10.4 10.8 11.5 12.4
 R0040N100S06 0.4 0.8 0.8 10 0.76 7.7° 50 6 2 1 10.4 10.8 11.5 12.4
 R0040N120 0.4 0.8 0.8 12 0.76 5.2° 50 4 2 1 12.5 12.9 13.8 14.9
 R0050N030 0.5 1 1 3 0.94 10.1° 50 4 2 1 3.2 3.3 3.6 3.9
 R0050N030S06 0.5 1 1 3 0.94 11.6° 50 6 2 1 3.2 3.3 3.6 3.9
 R0050N040 0.5 1 1 4 0.94 9.1° 50 4 2 1 4.2 4.4 4.8 5.2
 R0050N040S06 0.5 1 1 4 0.94 10.8° 50 6 2 1 4.2 4.4 4.8 5.2
 R0050N050 0.5 1 1 5 0.94 8.2° 50 4 2 1 5.3 5.5 6 6.4
 R0050N050S06 0.5 1 1 5 0.94 10.1° 50 6 2 1 5.3 5.5 6 6.4
 R0050N060 0.5 1 1 6 0.94 7.5° 50 4 2 1 6.3 6.6 7.1 7.7
 R0050N060S06 0.5 1 1 6 0.94 9.4° 50 6 2 1 6.3 6.6 7.1 7.7
 R0050N070 0.5 1 1 7 0.94 6.9° 50 4 2 1 7.4 7.7 8.3 8.9
 R0050N080 0.5 1 1 8 0.94 6.4° 50 4 2 1 8.4 8.8 9.4 10.2
 R0050N080S06 0.5 1 1 8 0.94 8.3° 50 6 2 1 8.4 8.8 9.4 10.2
 R0050N090 0.5 1 1 9 0.94 6° 50 4 2 1 9.5 9.9 10.6 11.4
 R0050N100 0.5 1 1 10 0.94 5.6° 50 4 2 1 10.5 10.9 11.7 12.6
 R0050N100S06 0.5 1 1 10 0.94 7.5° 50 6 2 1 10.5 10.9 11.7 12.6
 R0050N120 0.5 1 1 12 0.94 5° 50 4 2 1 12.6 13.1 14 15.1
 R0050N120S06 0.5 1 1 12 0.94 6.8° 55 6 2 1 12.6 13.1 14 15.1
 R0050N140 0.5 1 1 14 0.94 4.5° 50 4 2 1 14.7 15.2 16.3 17.6
 R0050N160 0.5 1 1 16 0.94 4.1° 55 4 2 1 16.8 17.4 18.6 20.1
 R0050N160S06 0.5 1 1 16 0.94 5.7° 60 6 2 1 16.8 17.4 18.6 20.1
 R0050N180 0.5 1 1 18 0.94 3.7° 55 4 2 1 18.9 19.5 20.9 22.6
 R0050N200 0.5 1 1 20 0.94 3.4° 55 4 2 1 20.9 21.6 23.2 25.1
 R0050N200S06 0.5 1 1 20 0.94 5° 60 6 2 1 20.9 21.6 23.2 25.1
 R0060N036S06 0.6 1.2 1.2 3.6 1.14 11.1° 50 6 2 1 3.8 4 4.3 4.7
 R0060N060 0.6 1.2 1.2 6 1.14 7.3° 50 4 2 1 6.3 6.6 7.1 7.6
 R0060N060S06 0.6 1.2 1.2 6 1.14 9.3° 50 6 2 1 6.3 6.6 7.1 7.6
 R0060N080 0.6 1.2 1.2 8 1.14 6.2° 50 4 2 1 8.4 8.8 9.4 10.1
 R0060N080S06 0.6 1.2 1.2 8 1.14 8.2° 50 6 2 1 8.4 8.8 9.4 10.1
 R0060N100 0.6 1.2 1.2 10 1.14 5.4° 50 4 2 1 10.5 10.9 11.7 12.6
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I080

R D1 ap L3 D5 2 L1 D4
30' 1° 2° 3°

0.6 1.2 1.2 10 1.14 7.4° 50 6 2 1 10.5 10.9 11.7 12.6
 R0060N120 0.6 1.2 1.2 12 1.14 4.8° 50 4 2 1 12.6 13.1 14 15.1
 R0060N120S06 0.6 1.2 1.2 12 1.14 6.7° 55 6 2 1 12.6 13.1 14 15.1
 R0060N140 0.6 1.2 1.2 14 1.14 4.3° 50 4 2 1 14.7 15.2 16.3 17.6
 R0060N160 0.6 1.2 1.2 16 1.14 3.9° 55 4 2 1 16.8 17.3 18.6 20.1
 R0060N160S06 0.6 1.2 1.2 16 1.14 5.6° 60 6 2 1 16.8 17.3 18.6 20.1
 R0060N180 0.6 1.2 1.2 18 1.14 3.5° 55 4 2 1 18.8 19.5 20.9 22.6
 R0060N240 0.6 1.2 1.2 24 1.14 2.8° 65 4 2 1 25.1 25.9 27.8 *
 R0070N080 0.7 1.4 1.4 8 1.34 6° 50 4 2 1 8.4 8.8 9.4 10.1
 R0070N120 0.7 1.4 1.4 12 1.34 4.6° 50 4 2 1 12.6 13.1 14 15.1
 R0070N160 0.7 1.4 1.4 16 1.34 3.7° 55 4 2 1 16.8 17.3 18.6 20.1
 R0075N045S06 0.75 1.5 1.5 4.5 1.44 10.2° 50 6 2 1 4.7 5 5.4 5.7
 R0075N060 0.75 1.5 1.5 6 1.44 7° 50 4 2 1 6.3 6.6 7.1 7.6
 R0075N060S06 0.75 1.5 1.5 6 1.44 9.2° 50 6 2 1 6.3 6.6 7.1 7.6
 R0075N075S06 0.75 1.5 1.5 7.5 1.44 8.3° 50 6 2 1 7.9 8.2 8.8 9.5
 R0075N080 0.75 1.5 1.5 8 1.44 5.9° 50 4 2 1 8.4 8.8 9.4 10.1
 R0075N080S06 0.75 1.5 1.5 8 1.44 8.1° 50 6 2 1 8.4 8.8 9.4 10.1
 R0075N100 0.75 1.5 1.5 10 1.44 5.1° 50 4 2 1 10.5 10.9 11.7 12.6
 R0075N100S06 0.75 1.5 1.5 10 1.44 7.2° 50 6 2 1 10.5 10.9 11.7 12.6
 R0075N120 0.75 1.5 1.5 12 1.44 4.4° 50 4 2 1 12.6 13.1 14 15.1
 R0075N120S06 0.75 1.5 1.5 12 1.44 6.5° 55 6 2 1 12.6 13.1 14 15.1
 R0075N140 0.75 1.5 1.5 14 1.44 4° 50 4 2 1 14.7 15.2 16.3 17.6
 R0075N140S06 0.75 1.5 1.5 14 1.44 5.9° 55 6 2 1 14.7 15.2 16.3 17.6
 R0075N160 0.75 1.5 1.5 16 1.44 3.6° 55 4 2 1 16.8 17.3 18.6 20
 R0075N160S06 0.75 1.5 1.5 16 1.44 5.4° 60 6 2 1 16.8 17.3 18.6 20
 R0075N180 0.75 1.5 1.5 18 1.44 3.3° 55 4 2 1 18.8 19.5 20.9 22.5
 R0075N200 0.75 1.5 1.5 20 1.44 3° 55 4 2 1 20.9 21.6 23.2 *
 R0075N200S06 0.75 1.5 1.5 20 1.44 4.6° 60 6 2 1 20.9 21.6 23.2 25
 R0075N220 0.75 1.5 1.5 22 1.44 2.8° 60 4 2 1 23 23.8 25.5 *
 R0075N300 0.75 1.5 1.5 30 1.44 2.1° 70 4 2 1 31.2 32.3 34.7 *
 R0080N080 0.8 1.6 1.6 8 1.54 5.8° 50 4 2 1 8.4 8.8 9.4 10.1
 R0080N120 0.8 1.6 1.6 12 1.54 4.3° 50 4 2 1 12.6 13.1 14 15.1
 R0080N160 0.8 1.6 1.6 16 1.54 3.5° 55 4 2 1 16.8 17.3 18.6 20
 R0080N200 0.8 1.6 1.6 20 1.54 2.9° 55 4 2 1 20.9 21.6 23.2 *
 R0090N080 0.9 1.8 1.8 8 1.74 5.5° 50 4 2 1 8.4 8.8 9.4 10.1
 R0090N120 0.9 1.8 1.8 12 1.74 4.1° 50 4 2 1 12.6 13 14 15
 R0090N160 0.9 1.8 1.8 16 1.74 3.3° 55 4 2 1 16.8 17.3 18.6 20
 R0090N200 0.9 1.8 1.8 20 1.74 2.7° 55 4 2 1 20.9 21.6 23.2 *
 R0100N040 1 2 2 4 1.9 8.2° 50 4 2 1 4.1 4.3 4.6 4.9
 R0100N040S06 1 2 2 4 1.9 10.6° 50 6 2 1 4.1 4.3 4.6 4.9
 R0100N060 1 2 2 6 1.9 6.4° 50 4 2 1 6.2 6.5 6.9 7.4
 R0100N060S06 1 2 2 6 1.9 9° 50 6 2 1 6.2 6.5 6.9 7.4
 R0100N080 1 2 2 8 1.9 5.3° 50 4 2 1 8.3 8.7 9.2 9.9
 R0100N080S06 1 2 2 8 1.9 7.8° 50 6 2 1 8.3 8.7 9.2 9.9
 R0100N100 1 2 2 10 1.9 4.5° 50 4 2 1 10.4 10.8 11.5 12.4
 R0100N100S06 1 2 2 10 1.9 6.9° 50 6 2 1 10.4 10.8 11.5 12.4
 R0100N120 1 2 2 12 1.9 3.9° 50 4 2 1 12.5 12.9 13.8 14.9
 R0100N120S06 1 2 2 12 1.9 6.1° 55 6 2 1 12.5 12.9 13.8 14.9
 R0100N140 1 2 2 14 1.9 3.4° 50 4 2 1 14.6 15.1 16.1 17.4
 R0100N140S06 1 2 2 14 1.9 5.6° 55 6 2 1 14.6 15.1 16.1 17.4
 R0100N160 1 2 2 16 1.9 3.1° 55 4 2 1 16.7 17.2 18.4 19.9
 R0100N160S06 1 2 2 16 1.9 5.1° 60 6 2 1 16.7 17.2 18.4 19.9
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R D1 ap L3 D5 2 L1 D4
30' 1° 2° 3°

1 2 2 18 1.9 2.8° 55 4 2 1 18.7 19.4 20.7 *
 R0100N180S06 1 2 2 18 1.9 4.7° 60 6 2 1 18.7 19.4 20.7 22.3
 R0100N200 1 2 2 20 1.9 2.5° 60 4 2 1 20.8 21.5 23 *
 R0100N200S06 1 2 2 20 1.9 4.3° 60 6 2 1 20.8 21.5 23 24.8
 R0100N220 1 2 2 22 1.9 2.3° 60 4 2 1 22.9 23.6 25.3 *
 R0100N250 1 2 2 25 1.9 2.1° 65 4 2 1 26 26.8 28.8 *
 R0100N250S06 1 2 2 25 1.9 3.7° 65 6 2 1 26 26.8 28.8 31
 R0100N300 1 2 2 30 1.9 1.8° 70 4 2 1 31.1 32.2 * *
 R0100N300S06 1 2 2 30 1.9 3.2° 70 6 2 1 31.1 32.2 34.5 37.3
 R0100N350 1 2 2 35 1.9 1.6° 70 4 2 1 36.3 37.5 * *
 R0100N350S06 1 2 2 35 1.9 2.8° 80 6 2 1 36.3 37.5 40.3 *
 R0125N060S06 1.25 2.5 2.5 6 2.4 8.6° 50 6 2 1 6.2 6.5 6.9 7.4
 R0125N075S06 1.25 2.5 2.5 7.5 2.4 7.7° 50 6 2 1 7.8 8.1 8.6 9.2
 R0125N100S06 1.25 2.5 2.5 10 2.4 6.5° 50 6 2 1 10.4 10.8 11.5 12.3
 R0125N125S06 1.25 2.5 2.5 12.5 2.4 5.6° 50 6 2 1 13 13.5 14.4 15.4
 R0125N160S06 1.25 2.5 2.5 16 2.4 4.7° 60 6 2 1 16.7 17.2 18.4 19.8
 R0125N200S06 1.25 2.5 2.5 20 2.4 4° 60 6 2 1 20.8 21.5 23 24.8
 R0125N250S06 1.25 2.5 2.5 25 2.4 3.3° 65 6 2 1 26 26.8 28.7 31
 R0125N300S06 1.25 2.5 2.5 30 2.4 2.9° 70 6 2 1 31.1 32.2 34.5 *
 R0125N350S06 1.25 2.5 2.5 35 2.4 2.5° 80 6 2 1 36.3 37.5 40.2 *
 R0150N080 1.5 3 3 8 2.9 7° 60 6 2 1 8.3 8.6 9.2 9.8
 R0150N100 1.5 3 3 10 2.9 6° 60 6 2 1 10.4 10.8 11.5 12.3
 R0150N120 1.5 3 3 12 2.9 5.3° 60 6 2 1 12.5 12.9 13.8 14.8
 R0150N140 1.5 3 3 14 2.9 4.7° 60 6 2 1 14.6 15 16.1 17.3
 R0150N160 1.5 3 3 16 2.9 4.3° 60 6 2 1 16.6 17.2 18.4 19.7
 R0150N200 1.5 3 3 20 2.9 3.6° 70 6 2 1 20.8 21.5 23 24.7
 R0150N250 1.5 3 3 25 2.9 3° 70 6 2 1 26 26.8 28.7 *
 R0150N300 1.5 3 3 30 2.9 2.6° 70 6 2 1 31.1 32.2 34.5 *
 R0150N350 1.5 3 3 35 2.9 2.2° 80 6 2 1 36.3 37.5 40.2 *
 R0150N400 1.5 3 3 40 2.9 2° 90 6 2 1 41.5 42.9 * *
 R0200N100 2 4 4 10 3.9 4.8° 70 6 2 1 10.4 10.7 11.4 12.2
 R0200N120 2 4 4 12 3.9 4.1° 70 6 2 1 12.5 12.9 13.7 14.6
 R0200N140 2 4 4 14 3.9 3.6° 70 6 2 1 14.6 15 16 17.1
 R0200N160 2 4 4 16 3.9 3.2° 70 6 2 1 16.6 17.1 18.3 19.6
 R0200N200 2 4 4 20 3.9 2.7° 70 6 2 1 20.8 21.4 22.9 *
 R0200N250 2 4 4 25 3.9 2.2° 70 6 2 1 25.9 26.8 28.6 *
 R0200N300 2 4 4 30 3.9 1.8° 70 6 2 1 31.1 32.1 * *
 R0200N350 2 4 4 35 3.9 1.6° 80 6 2 1 36.3 37.5 * *
 R0200N400 2 4 4 40 3.9 1.4° 90 6 2 1 41.4 42.8 * *
 R0200N450 2 4 4 45 3.9 1.3° 90 6 2 1 46.6 48.2 * *
 R0200N500 2 4 4 50 3.9 1.2° 100 6 2 1 51.8 53.5 * *
 R0250N200 2.5 5 5 20 4.9 1.5° 70 6 2 1 20.7 21.4 * *
 R0250N250 2.5 5 5 25 4.9 1.2° 70 6 2 1 25.9 26.7 * *
 R0250N300 2.5 5 5 30 4.9 1° 80 6 2 1 31.1 * * *
 R0250N350 2.5 5 5 35 4.9 0.9° 80 6 2 1 36.3 * * *
 R0300N300 3 6 6 30 5.85 80 6 2 2 * * * *
 R0300N500 3 6 6 50 5.85 120 6 2 2 * * * *
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I082

R 0.1

0.5 50000 400 0.003 50000 320 0.003

R 0.5

10 20000 1000 0.01 20000 800 0.01
1 50000 400 0.002 50000 320 0.002 12 20000 1000 0.01 20000 800 0.01
1.5 40000 300 0.001 40000 240 0.001 14 18000 600 0.008 18000 480 0.008
2 40000 200 0.001 40000 160 0.001 16 18000 500 0.008 18000 400 0.008
2.5 40000 100 0.001 40000 80 0.001 18 13000 300 0.005 13000 240 0.005
3 30000 50 0.001 30000 40 0.001 20 13000 250 0.005 13000 200 0.005

R 0.15

1 50000 600 0.007 50000 480 0.007

R 0.6

3.6 40000 4400 0.06 40000 3500 0.06
1.5 50000 600 0.005 50000 480 0.005 6 40000 4400 0.04 40000 3500 0.04
2 50000 600 0.003 50000 480 0.003 8 40000 4000 0.04 40000 3200 0.04
2.5 40000 400 0.003 40000 320 0.003 10 27000 1900 0.02 27000 1500 0.02
3 40000 300 0.002 40000 240 0.002 12 16000 1400 0.02 16000 1100 0.02
4 30000 200 0.002 30000 160 0.002 18 15000 700 0.008 15000 560 0.008

R 0.2

1 50000 1800 0.015 50000 1400 0.015 24 11000 300 0.006 11000 240 0.006
2 50000 1300 0.01 50000 1000 0.01

R 0.75

6 40000 6000 0.07 36000 4300 0.07
3 50000 900 0.005 50000 700 0.005 8 40000 6000 0.07 36000 4300 0.07
4 40000 600 0.004 40000 480 0.004 10 40000 5000 0.06 36000 3600 0.06
5 40000 400 0.003 40000 320 0.003 12 32000 3400 0.04 29000 2400 0.04
6 30000 200 0.002 30000 160 0.002 16 15000 1400 0.03 15000 1100 0.03

R 0.25

2 50000 2500 0.02 50000 2000 0.02 20 12000 900 0.02 12000 720 0.02
3 50000 1500 0.015 50000 1200 0.015 30 9000 400 0.01 9000 320 0.01
4 45000 1200 0.01 45000 950 0.01

R 1

4 40000 8000 0.1 32000 5000 0.1
5 45000 900 0.007 45000 700 0.007 6 40000 8000 0.1 32000 5000 0.1
6 36000 600 0.006 36000 480 0.006 8 40000 6000 0.1 32000 3800 0.1
7 32000 400 0.005 32000 320 0.005 10 40000 5000 0.08 32000 3200 0.08
8 32000 300 0.003 32000 240 0.003 12 40000 5000 0.08 32000 3200 0.08

10 26000 200 0.002 26000 160 0.002 16 32000 3500 0.05 26000 2200 0.05

R 0.3

2 50000 3500 0.03 50000 2800 0.03 20 10000 1000 0.04 10000 800 0.04
3 50000 3500 0.03 50000 2800 0.03 25 10000 1000 0.04 10000 800 0.04
4 44000 2500 0.02 44000 2000 0.02 30 10000 800 0.02 10000 640 0.02
5 37000 1200 0.01 37000 950 0.01 35 10000 600 0.02 10000 480 0.02
6 37000 1000 0.008 37000 800 0.008

R 1.5

8 32000 7000 0.15 26000 4500 0.15
7 35000 750 0.008 35000 600 0.008 10 32000 7000 0.15 26000 4500 0.15
8 35000 600 0.006 35000 480 0.006 16 32000 5000 0.1 26000 3200 0.1
9 30000 500 0.004 30000 400 0.004 20 27000 3800 0.1 22000 2400 0.1

10 30000 500 0.003 30000 400 0.003 25 21000 2700 0.08 17000 1700 0.08
11 22000 300 0.002 22000 240 0.002 30 6000 700 0.08 6000 560 0.08
12 22000 200 0.002 22000 160 0.002 35 6000 700 0.06 6000 560 0.06

R 0.4

2 50000 4400 0.04 50000 3500 0.04 40 6000 600 0.04 6000 480 0.04
3 50000 4000 0.04 50000 3200 0.04

R 2

10 24000 6000 0.2 19000 3800 0.2
4 50000 4000 0.02 50000 3200 0.02 20 24000 3800 0.15 19000 2400 0.15
5 35000 2400 0.02 35000 1900 0.02 30 20000 3000 0.1 16000 1900 0.1
6 35000 2400 0.02 35000 1900 0.02 40 12000 1700 0.1 12000 1400 0.1
7 30000 1500 0.015 30000 1200 0.015 50 8000 1000 0.05 8000 800 0.05
8 30000 1500 0.01 30000 1200 0.01

R 2.5

20 22000 6000 0.2 18000 3800 0.2
10 30000 700 0.008 30000 560 0.008 25 22000 4400 0.2 18000 2800 0.2
12 22000 500 0.006 22000 400 0.006 30 22000 3800 0.15 18000 2400 0.15

R 0.5

3 40000 4000 0.05 40000 3200 0.05 35 22000 3600 0.1 18000 2300 0.1
4 40000 4000 0.05 40000 3200 0.05 R 3 30 20000 6000 0.2 16000 3800 0.2
6 35000 3000 0.03 35000 2400 0.03 50 20000 3000 0.15 16000 1900 0.15
8 30000 2000 0.02 30000 1600 0.02

MS2XLB

<0.1R (R< 1)
<0.2R (R >1)

ap

(45 55HRC)

X40CrMoV51

(45 55HRC)

X40CrMoV51

R
-1) -1)

R
-1) -1)
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I083

MS2XB

R D1 1 ap L13 L3 2 D13 L1 D4
30' 1° 2° 3°

0.1 0.2  30' 0.2 1.5 0.6 8.8° 0.19 50 4 2 1 1.7 1.8 2.0 2.3
R0010T0030L020 0.1 0.2  30' 0.2 2 0.6 8.5° 0.20 50 4 2 1 2.2 2.4 2.6 3.0
R0010T0100L015 0.1 0.2 1° 0.2 1.5 0.6 8.8° 0.21 50 4 2 1 1.8 2.0 2.2
R0010T0100L020 0.1 0.2 1° 0.2 2 0.6 8.5° 0.22 50 4 2 1 2.3 2.5 2.9
R0010T0130L015 0.1 0.2 1°30' 0.2 1.5 0.6 8.9° 0.22 50 4 2 1 1.9 2.2
R0010T0130L020 0.1 0.2 1°30' 0.2 2 0.6 8.6° 0.25 50 4 2 1 2.4 2.8
R0010T0200L015 0.1 0.2 2° 0.2 1.5 0.6 8.9° 0.24 50 4 2 1 1.8 2.1
R0010T0200L020 0.1 0.2 2° 0.2 2 0.6 8.6° 0.27 50 4 2 1 2.3 2.6
R0010T0300L015 0.1 0.2 3° 0.2 1.5 0.6 9.0° 0.27 50 4 2 1 1.9
R0010T0300L020 0.1 0.2 3° 0.2 2 0.6 8.7° 0.32 50 4 2 1 2.4
R0010T0500L020 0.1 0.2 5° 0.2 2 0.6 9.0° 0.42 50 4 2 1
R0015T0030L030 0.15 0.3  30' 0.3 3 0.7 7.9° 0.32 50 4 2 1 3.2 3.4 3.8 4.3
R0015T0100L030 0.15 0.3 1° 0.3 3 0.7 7.9° 0.36 50 4 2 1 3.3 3.7 4.2
R0015T0130L030 0.15 0.3 1°30' 0.3 3 0.7 8.0° 0.40 50 4 2 1 3.5 4.0
R0015T0200L030 0.15 0.3 2° 0.3 3 0.7 8.1° 0.44 50 4 2 1 3.3 3.8
R0015T0300L030 0.15 0.3 3° 0.3 3 0.7 8.2° 0.52 50 4 2 1 3.4
R0015T0500L030 0.15 0.3 5° 0.3 3 0.7 8.6° 0.68 50 4 2 1
R0020T0030L020 0.2 0.4  30' 0.4 2 1.2 8.4° 0.38 50 4 2 1 2.3 2.4 2.7 3.0
R0020T0030L030 0.2 0.4  30' 0.4 3 1.2 7.8° 0.40 50 4 2 1 3.3 3.5 3.9 4.4
R0020T0030L040 0.2 0.4  30' 0.4 4 1.2 7.3° 0.41 50 4 2 1 4.3 4.5 5.1 5.7
R0020T0030L050 0.2 0.4  30' 0.4 5 1.2 6.8° 0.43 50 4 2 1 5.3 5.6 6.2 7.1
R0020T0100L020 0.2 0.4 1° 0.4 2 1.2 8.4° 0.39 50 4 2 1 2.3 2.6 3.0
R0020T0100L030 0.2 0.4 1° 0.4 3 1.2 7.9° 0.43 50 4 2 1 3.3 3.7 4.2
R0020T0100L040 0.2 0.4 1° 0.4 4 1.2 7.4° 0.46 50 4 2 1 4.3 4.9 5.5
R0020T0100L050 0.2 0.4 1° 0.4 5 1.2 6.9° 0.50 50 4 2 1 5.3 6.0 6.8
R0020T0130L020 0.2 0.4 1°30' 0.4 2 1.2 8.5° 0.41 50 4 2 1 2.5 2.9
R0020T0130L030 0.2 0.4 1°30' 0.4 3 1.2 7.9° 0.46 50 4 2 1 3.6 4.1
R0020T0130L040 0.2 0.4 1°30' 0.4 4 1.2 7.5° 0.51 50 4 2 1 4.7 5.3
R0020T0130L050 0.2 0.4 1°30' 0.4 5 1.2 7.0° 0.56 50 4 2 1 5.7 6.5
R0020T0200L020 0.2 0.4 2° 0.4 2 1.2 8.5° 0.42 50 4 2 1 2.5 2.8
R0020T0200L030 0.2 0.4 2° 0.4 3 1.2 8.0° 0.49 50 4 2 1 3.5 4.0
R0020T0200L040 0.2 0.4 2° 0.4 4 1.2 7.5° 0.56 50 4 2 1 4.5 5.1
R0020T0200L050 0.2 0.4 2° 0.4 5 1.2 7.1° 0.63 50 4 2 1 5.5 6.2
R0025T0030L030 0.25 0.5  30' 0.5 3 1.5 7.8° 0.49 50 4 2 1 3.3 3.5 3.9 4.4

0.1<R<2
±0.01

0.2<D1<4
 0
- 0.020
4<D4<6 D4=8
 0
- 0.008

 0
- 0.009

øD
4(

h6
)

L1

apøD
1

L13
L3R

1
2

10°

øD
13

UWC MS 30°

R

h6

:

 (<30HRC)  (<45HRC) (<55HRC) (>55HRC)
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I084

R D1 1 ap L13 L3 2 D13 L1 D4
30' 1° 2° 3°

0.25 0.5  30' 0.5 5 1.5 6.8° 0.53 50 4 2 1 5.3 5.6 6.2 7.1
R0025T0100L030 0.25 0.5 1° 0.5 3 1.5 7.8° 0.52 50 4 2 1 3.4 3.8 4.3
R0025T0100L050 0.25 0.5 1° 0.5 5 1.5 6.9° 0.59 50 4 2 1 5.4 6.0 6.8
R0025T0130L030 0.25 0.5 1°30' 0.5 3 1.5 7.9° 0.54 50 4 2 1 3.7 4.1
R0025T0130L050 0.25 0.5 1°30' 0.5 5 1.5 7.0° 0.65 50 4 2 1 5.8 6.6
R0025T0200L030 0.25 0.5 2° 0.5 3 1.5 7.9° 0.57 50 4 2 1 3.5 4.0
R0025T0200L050 0.25 0.5 2° 0.5 5 1.5 7.1° 0.71 50 4 2 1 5.5 6.3
R0030T0030L050 0.3 0.6  30' 0.6 5 1.6 6.8° 0.62 50 4 2 1 5.3 5.6 6.2 7.1
R0030T0030L080 0.3 0.6  30' 0.6 8 1.6 5.7° 0.68 50 4 2 1 8.3 8.7 9.8 11.1
R0030T0100L050 0.3 0.6 1° 0.6 5 1.6 6.8° 0.68 50 4 2 1 5.4 6.0 6.8
R0030T0100L080 0.3 0.6 1° 0.6 8 1.6 5.8° 0.79 50 4 2 1 8.4 9.4 10.7
R0030T0100L100 0.3 0.6 1° 0.6 10 1.6 5.2° 0.86 50 4 2 1 10.4 11.6 13.2
R0030T0100L120 0.3 0.6 1° 0.6 12 1.6 4.8° 0.93 50 4 2 1 12.4 13.9 15.8
R0030T0100L150 0.3 0.6 1° 0.6 15 1.6 4.2° 1.03 50 4 2 1 15.4 17.2 19.6
R0030T0130L050 0.3 0.6 1°30' 0.6 5 1.6 6.9° 0.74 50 4 2 1 5.8 6.6
R0030T0130L080 0.3 0.6 1°30' 0.6 8 1.6 5.9° 0.90 50 4 2 1 9.0 10.2
R0030T0200L060 0.3 0.6 2° 0.6 6 1.6 6.6° 0.87 50 4 2 1 6.6 7.4
R0030T0200L080 0.3 0.6 2° 0.6 8 1.6 6.0° 1.01 50 4 2 1 8.6 9.7
R0040T0030L080 0.4 0.8  30' 0.8 8 1.8 5.5° 0.87 50 4 2 1 8.3 8.7 9.8 11.1
R0040T0030L120 0.4 0.8  30' 0.8 12 1.8 4.5° 0.94 60 4 2 1 12.3 13.0 14.5 16.5
R0040T0100L080 0.4 0.8 1° 0.8 8 1.8 5.6° 0.98 50 4 2 1 8.4 9.4 10.7
R0040T0100L120 0.4 0.8 1° 0.8 12 1.8 4.6° 1.12 60 4 2 1 12.4 13.9 15.8
R0040T0130L080 0.4 0.8 1°30' 0.8 8 1.8 5.8° 1.09 50 4 2 1 9.0 10.2
R0040T0130L120 0.4 0.8 1°30' 0.8 12 1.8 4.8° 1.30 60 4 2 1 13.2 15.0
R0040T0200L080 0.4 0.8 2° 0.8 8 1.8 5.9° 1.20 60 4 2 1 8.6 9.7
R0040T0300L120 0.4 0.8 3° 0.8 12 1.8 5.2° 1.83 60 4 2 1 12.8
R0050T0030L100 0.5 1  30' 1 10 2.5 6.1° 1.08 60 6 2 1 10.4 10.9 12.2 13.9
R0050T0030L150 0.5 1  30' 1 15 2.5 5.1° 1.16 60 6 2 1 15.4 16.2 18.2 20.7
R0050T0030L200 0.5 1  30' 1 20 2.5 4.4° 1.25 70 6 2 1 20.4 21.5 24.1 27.4
R0050T0030L250 0.5 1  30' 1 25 2.5 3.8° 1.34 70 6 2 1 25.4 26.8 30.0 34.2
R0050T0030L300 0.5 1  30' 1 30 2.5 3.4° 1.42 70 6 2 1 30.4 32.0 35.9 41.0
R0050T0100L100 0.5 1 1° 1 10 2.5 6.2° 1.21 60 6 2 1 10.5 11.8 13.4
R0050T0100L150 0.5 1 1° 1 15 2.5 5.2° 1.38 60 6 2 1 15.5 17.4 19.8
R0050T0100L200 0.5 1 1° 1 20 2.5 4.5° 1.56 70 6 2 1 20.5 23.0 26.2
R0050T0100L250 0.5 1 1° 1 25 2.5 3.9° 1.73 70 6 2 1 25.5 28.6 32.6
R0050T0100L300 0.5 1 1° 1 30 2.5 3.5° 1.91 70 6 2 1 30.5 34.2 39.0
R0050T0100L350 0.5 1 1° 1 35 2.5 3.2° 2.08 80 6 2 1 35.5 39.8 45.4
R0050T0130L100 0.5 1 1°30' 1 10 2.5 6.3° 1.34 60 6 2 1 11.3 12.8
R0050T0130L150 0.5 1 1°30' 1 15 2.5 5.3° 1.60 60 6 2 1 16.6 18.9
R0050T0130L200 0.5 1 1°30' 1 20 2.5 4.6° 1.86 70 6 2 1 21.9 24.9
R0050T0200L150 0.5 1 2° 1 15 2.5 5.4° 1.82 60 6 2 1 15.8 18.0
R0050T0200L200 0.5 1 2° 1 20 2.5 4.7° 2.17 70 6 2 1 20.8 23.7
R0050T0300L200 0.5 1 3° 1 20 2.5 5.0° 2.78 70 6 2 1 21.2
R0050T0300L400 0.5 1 3° 1 40 2.5 3.4° 4.88 80 6 2 1 41.2
R0050T0500L200 0.5 1 5° 1 20 2.5 5.7° 4.01 70 6 2 1
R0060T0030L120 0.6 1.2  30' 1.2 12 2.7 5.6° 1.31 60 6 2 1 12.4 13.1 14.6 16.6
R0060T0030L240 0.6 1.2  30' 1.2 24 2.7 3.8° 1.52 70 6 2 1 24.4 25.7 28.8 32.8
R0060T0100L120 0.6 1.2 1° 1.2 12 2.7 5.7° 1.47 60 6 2 1 12.5 14.0 15.9
R0060T0100L240 0.6 1.2 1° 1.2 24 2.7 3.9° 1.89 70 6 2 1 24.5 27.5 31.3
R0060T0130L120 0.6 1.2 1°30' 1.2 12 2.7 5.8° 1.63 60 6 2 1 13.4 15.2
R0060T0130L240 0.6 1.2 1°30' 1.2 24 2.7 4.1° 2.26 70 6 2 1 26.2 29.8
R0060T0200L120 0.6 1.2 2° 1.2 12 2.7 5.9° 1.79 60 6 2 1 12.8 14.6
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R D1 1 ap L13 L3 2 D13 L1 D4
30' 1° 2° 3°

0.6 1.2 2° 1.2 24 2.7 4.2° 2.63 70 6 2 1 24.8 28.3
R0075T0030L100 0.75 1.5  30' 1.5 10 3 5.9° 1.57 60 6 2 1 10.4 10.9 12.2 13.8
R0075T0030L150 0.75 1.5  30' 1.5 15 3 4.9° 1.65 60 6 2 1 15.4 16.2 18.1 20.6
R0075T0030L300 0.75 1.5  30' 1.5 30 3 3.2° 1.92 70 6 2 1 30.4 32.0 35.9 40.9
R0075T0100L100 0.75 1.5 1° 1.5 10 3 6.0° 1.69 60 6 2 1 10.5 11.8 13.3
R0075T0100L150 0.75 1.5 1° 1.5 15 3 5.0° 1.86 60 6 2 1 15.5 17.4 19.7
R0075T0100L200 0.75 1.5 1° 1.5 20 3 4.2° 2.04 70 6 2 1 20.5 23.0 26.1
R0075T0100L300 0.75 1.5 1° 1.5 30 3 3.3° 2.39 70 6 2 1 30.5 34.2 39.0
R0075T0130L100 0.75 1.5 1°30' 1.5 10 3 6.1° 1.81 60 6 2 1 11.3 12.8
R0075T0130L150 0.75 1.5 1°30' 1.5 15 3 5.1° 2.07 60 6 2 1 16.6 18.9
R0075T0130L300 0.75 1.5 1°30' 1.5 30 3 3.4° 2.86 70 6 2 1 32.5 37.0
R0075T0200L100 0.75 1.5 2° 1.5 10 3 6.2° 1.93 60 6 2 1 10.9 12.3
R0075T0200L150 0.75 1.5 2° 1.5 15 3 5.2° 2.28 60 6 2 1 15.9 18.0
R0075T0200L300 0.75 1.5 2° 1.5 30 3 3.5° 3.33 70 6 2 1 30.9 35.1
R0100T0030L200 1 2  30' 2 20 4 3.9° 2.18 60 6 2 1 20.7 21.7 24.3 27.6
R0100T0030L300 1 2  30' 2 30 4 2.9° 2.36 70 6 2 1 30.7 32.3 36.2 *
R0100T0030L400 1 2  30' 2 40 4 2.4° 2.53 80 6 2 1 40.7 42.8 48.0 *
R0100T0100L200 1 2 1° 2 20 4 4.0° 2.46 60 6 2 1 20.8 23.3 26.4
R0100T0100L250 1 2 1° 2 25 4 3.4° 2.64 60 6 2 1 25.8 28.9 32.9
R0100T0100L300 1 2 1° 2 30 4 3.0° 2.81 70 6 2 1 30.8 34.5 39.3
R0100T0100L350 1 2 1° 2 35 4 2.7° 2.99 80 6 2 1 35.8 40.1 *
R0100T0100L400 1 2 1° 2 40 4 2.5° 3.16 80 6 2 1 40.8 45.8 *
R0100T0100L500 1 2 1° 2 50 4 2.1° 3.51 90 6 2 1 50.8 57.0 *
R0100T0130L200 1 2 1°30' 2 20 4 4.1° 2.74 60 6 2 1 22.3 25.3
R0100T0130L300 1 2 1°30' 2 30 4 3.1° 3.27 70 6 2 1 32.9 37.4
R0100T0130L400 1 2 1°30' 2 40 4 2.6° 3.79 80 6 2 1 43.5 *
R0100T0200L300 1 2 2° 2 30 4 3.3° 3.72 70 6 2 1 31.3 35.5
R0100T0200L400 1 2 2° 2 40 4 2.7° 4.42 80 6 2 1 41.3 *
R0100T0300L300 1 2 3° 2 30 4 3.5° 4.63 70 6 2 1 31.8
R0100T0300L400 1 2 3° 2 40 4 2.9° 5.68 80 6 2 1 *
R0100T0500L200 1 2 5° 2 20 4 5.1° 4.70 60 6 2 1
R0100T0500L380 1 2 5° 2 38 4 4.6° 7.85 80 8 2 1
R0150T0030L300 1.5 3  30' 3 30 6 2.4° 3.32 70 6 2 1 30.7 32.3 36.2 *
R0150T0030L400 1.5 3  30' 3 40 6 1.9° 3.50 80 6 2 1 40.7 42.9 * *
R0150T0030L500 1.5 3  30' 3 50 6 1.6° 3.67 90 6 2 1 50.7 53.4 * *
R0150T0100L300 1.5 3 1° 3 30 6 2.5° 3.74 70 6 2 1 31.0 34.7 *
R0150T0100L400 1.5 3 1° 3 40 6 2.0° 4.09 80 6 2 1 41.0 45.9 *
R0150T0100L500 1.5 3 1° 3 50 6 1.7° 4.44 90 6 2 1 51.0 * *
R0150T0130L300 1.5 3 1°30' 3 30 6 2.6° 4.16 70 6 2 1 33.1 *
R0150T0130L400 1.5 3 1°30' 3 40 6 2.1° 4.69 80 6 2 1 43.8 *
R0150T0130L500 1.5 3 1°30' 3 50 6 1.7° 5.21 90 6 2 1 * *
R0150T0200L300 1.5 3 2° 3 30 6 2.7° 4.58 70 6 2 1 31.6 *
R0150T0200L480 1.5 3 2° 3 48 6 1.9° 5.84 90 6 2 1 * *
R0150T0300L300 1.5 3 3° 3 30 6 2.9° 5.42 70 6 2 1 *
R0150T0300L500 1.5 3 3° 3 50 6 2.9° 7.52 90 8 2 1 *
R0200T0030L600 2 4  30' 4 60 7 1.0° 4.83 110 6 2 1 60.8 64.0 * *
R0200T0100L600 2 4 1° 4 60 7 1.0° 5.76 110 6 2 1 61.1 * *
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R0.1

30' 1.5 0.005

30000 300 R0.5

30' 10 0.05

22000 530

    30' 2 0.005 30' 20 0.02
1° 1.5 0.005 30' 30 0.005
1° 2 0.005 1° 10 0.05
2° 1.5 0.01 1° 20 0.02
2° 2 0.01 1° 35 0.005
3° 1.5 0.01 2° 20 0.03
3° 2 0.01 3° 40 0.05
5° 2 0.01 5° 20 0.05

R0.15

30' 3 0.005

30000 300
R0.6

30' 12 0.05

22000 600

1° 3 0.005 30' 24 0.02
2° 3 0.01 1° 12 0.05
3° 3 0.01 1° 24 0.02
5° 3 0.01 2° 12 0.06

R0.2

30' 2 0.02

30000 300

2° 24 0.03
30' 5 0.01

R0.75

30' 10 0.1

20000 700
1° 2 0.02 30' 30 0.02
1° 5 0.01 1° 10 0.1
2° 2 0.02 1° 30 0.05
2° 5 0.01 2° 30 0.1

R0.25

30' 3 0.03

30000 300

R1

30' 20 0.05

18000 1000

30' 5 0.02 30' 30 0.03
1° 3 0.03 30' 40 0.02
1° 5 0.02 1° 20 0.05
2° 3 0.03 1° 40 0.03
2° 5 0.02 1° 50 0.02

R0.3

30' 5 0.03

30000 400

2° 40 0.1
30' 8 0.02 3° 40 0.1

1° 5 0.03 5° 38.2 0.1
1° 10 0.02

R1.5

30' 30 0.1

16000 1300

1° 15 0.01 30' 50 0.03
2° 6 0.03 1° 30 0.1
2° 8 0.02 1° 50 0.03

R0.4

30' 8 0.05

30000 500

2° 48.9 0.1
30' 12 0.04 3° 50 0.1

1° 8 0.05
R2

30' 60 0.1
14000 1100

1° 12 0.04 1° 60 0.1
2° 8 0.08
3° 12 0.06

MS2XB

<0.1R (R<0.5)
<0.2R (R >0.5)

ap

R
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R
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D1 R ap L1 D4

1 0.1 2 40 4 2 1
D0100R020 1 0.2 2 40 4 2 1
D0100R030 1 0.3 2 40 4 2 1
D0150R010 1.5 0.1 3 40 4 2 1
D0150R020 1.5 0.2 3 40 4 2 1
D0150R030 1.5 0.3 3 40 4 2 1
D0150R050 1.5 0.5 3 40 4 2 1
D0200R010 2 0.1 4 40 4 2 1
D0200R020 2 0.2 4 40 4 2 1
D0200R030 2 0.3 4 40 4 2 1
D0200R050 2 0.5 4 40 4 2 1
D0250R010 2.5 0.1 5 40 4 2 1
D0250R020 2.5 0.2 5 40 4 2 1
D0250R030 2.5 0.3 5 40 4 2 1
D0250R050 2.5 0.5 5 40 4 2 1
D0300R010 3 0.1 6 50 6 2 1
D0300R020 3 0.2 6 50 6 2 1
D0300R030 3 0.3 6 50 6 2 1
D0300R050 3 0.5 6 50 6 2 1
D0300R100 3 1 6 50 6 2 1
D0400R010 4 0.1 8 50 6 2 1
D0400R020 4 0.2 8 50 6 2 1
D0400R030 4 0.3 8 50 6 2 1
D0400R050 4 0.5 8 50 6 2 1
D0400R100 4 1 8 50 6 2 1
D0500R010 5 0.1 10 50 6 2 1
D0500R020 5 0.2 10 50 6 2 1
D0500R030 5 0.3 10 50 6 2 1
D0500R050 5 0.5 10 50 6 2 1
D0500R100 5 1 10 50 6 2 1
D0600R010 6 0.1 12 50 6 2 2
D0600R020 6 0.2 12 50 6 2 2
D0600R030 6 0.3 12 50 6 2 2
D0600R050 6 0.5 12 50 6 2 2

MS2MRB
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I088

D1 R ap L1 D4

6 1 12 50 6 2 2
D0600R150 6 1.5 12 50 6 2 2
D0600R200 6 2 12 50 6 2 2
D0800R020 8 0.2 16 60 8 2 2
D0800R030 8 0.3 16 60 8 2 2
D0800R050 8 0.5 16 60 8 2 2
D0800R100 8 1 16 60 8 2 2
D0800R150 8 1.5 16 60 8 2 2
D0800R200 8 2 16 60 8 2 2
D0800R250 8 2.5 16 60 8 2 2
D0800R300 8 3 16 60 8 2 2
D1000R020 10 0.2 20 70 10 2 2
D1000R030 10 0.3 20 70 10 2 2
D1000R050 10 0.5 20 70 10 2 2
D1000R100 10 1 20 70 10 2 2
D1000R150 10 1.5 20 70 10 2 2
D1000R200 10 2 20 70 10 2 2
D1000R250 10 2.5 20 70 10 2 2
D1000R300 10 3 20 70 10 2 2
D1200R020 12 0.2 24 75 12 2 2
D1200R030 12 0.3 24 75 12 2 2
D1200R050 12 0.5 24 75 12 2 2
D1200R100 12 1 24 75 12 2 2
D1200R150 12 1.5 24 75 12 2 2
D1200R200 12 2 24 75 12 2 2
D1200R250 12 2.5 24 75 12 2 2
D1200R300 12 3 24 75 12 2 2

MS2MRB
:
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1 40000 2000 0.06 32000 1600 0.06
1.5 40000 3000 0.12 32000 1900 0.08
2 30000 3000 0.18 24000 1900 0.10
2.5 24000 2600 0.25 19000 1600 0.13
3 20000 2300 0.30 16000 1400 0.15
4 15000 2000 0.40 12000 1200 0.20
5 12000 1600 0.50 9000 900 0.25
6 10000 1400 0.60 7000 700 0.30
8 8000 1000 0.80 5600 550 0.40

10 6400 900 1.00 4500 500 0.50
12 5400 820 1.00 3800 450 0.50

D

<1D
< 

< 

 (45 55HRC)

X40CrMoV51

-1) -1)

40 60%.
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MS2XLRB

D1 R ap L3 D5 2 L1 D4
30' 1° 2° 3°

1 0.1 1 2 0.94 12.3° 60 6 2 1 2.1 2.3 2.4 2.8
D0100R010N050 1 0.1 1 5 0.94 9.8° 60 6 2 1 5.3 5.6 6.0 6.5
D0200R010N040 2 0.1 2 4 1.90 9.9° 60 6 2 1 4.2 4.4 4.8 5.2
D0200R010N100 2 0.1 2 10 1.90 6.5° 60 6 2 1 10.5 10.9 11.7 12.6
D0200R030N040 2 0.3 2 4 1.90 10° 60 6 2 1 4.2 4.4 4.7 5.1
D0200R030N100 2 0.3 2 10 1.90 6.6° 60 6 2 1 10.5 10.8 11.6 12.6
D0300R010N060 3 0.1 3 6 2.90 7.4° 50 6 2 1 6.3 6.6 7.1 7.6
D0300R010N150 3 0.1 3 15 2.90 4.2° 60 6 2 1 15.7 16.2 17.4 18.8
D0300R030N060 3 0.3 3 6 2.90 7.5° 50 6 2 1 6.3 6.6 7.0 7.6
D0300R030N150 3 0.3 3 15 2.90 4.2° 60 6 2 1 15.7 16.2 17.4 18.8
D0400R010N080 4 0.1 4 8 3.90 4.9° 50 6 2 1 8.4 8.7 9.4 10.1
D0400R010N200 4 0.1 4 20 3.90 2.5° 60 6 2 1 20.8 21.6 23.2 *
D0400R030N080 4 0.3 4 8 3.90 5° 50 6 2 1 8.4 8.7 9.3 10.1
D0400R030N200 4 0.3 4 20 3.90 2.5° 60 6 2 1 20.8 21.5 23.1 *
D0400R050N080 4 0.5 4 8 3.90 5° 50 6 2 1 8.4 8.7 9.3 10.0
D0400R050N200 4 0.5 4 20 3.90 2.5° 60 6 2 1 20.8 21.5 23.1 *
D0600R010N120 6 0.1 6 12 5.85 50 6 2 1 * * * *
D0600R010N300 6 0.1 6 30 5.85 70 6 2 1 * * * *
D0600R030N120 6 0.3 6 12 5.85 50 6 2 1 * * * *
D0600R030N300 6 0.3 6 30 5.85 70 6 2 1 * * * *
D0600R050N120 6 0.5 6 12 5.85 50 6 2 2 * * * *
D0600R050N300 6 0.5 6 30 5.85 70 6 2 2 * * * *
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I091

1 2

(2D)

30000 600 20000 400 18000 300 15000 120
2 4 15000 600 10000 400 9100 300 8000 120
3 6 10000 600 7000 400 6000 300 5000 120
4 8 7500 600 5200 400 4500 300 4000 120
6 12 5000 600 3500 400 3000 300 2700 120
1 5

(5D)

22000 350 17000 280 14000 200 12000 100
2 10 11000 350 8800 280 7200 200 6400 100
3 15 7400 350 5800 280 4800 200 4200 100
4 20 5600 350 4400 280 3600 200 3200 100
6 30 3700 350 2900 280 2400 200 2100 100

<0.1D (D<&3)
<0.2D (D>&3)

<0.1D (D<&2)
<0.2D (D >&2)

<1.5D

<0.05D

<0.05D<1D

<0.05D (D< &2)
<0.1D (D>&2)

<0.05D

<0.02D

<0.02D

<1D

<1D

D D

D D

( =2D) ( =2D)

( =5D) ( =5D)

30HRC)

X40CrMoV51 X5CrNi1810, X5CrNiMo17122, 
Ti6Al4V

 (45 55HRC)

X40CrMoV51
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I092

MS4MRB

D1 R ap L1 D4

3 0.1 8 45 6 4 1
D0300R020 3 0.2 8 45 6 4 1
D0300R030 3 0.3 8 45 6 4 1
D0300R050 3 0.5 8 45 6 4 1
D0300R100 3 1 8 45 6 4 1
D0400R010 4 0.1 11 45 6 4 1
D0400R020 4 0.2 11 45 6 4 1
D0400R030 4 0.3 11 45 6 4 1
D0400R050 4 0.5 11 45 6 4 1
D0400R100 4 1 11 45 6 4 1
D0500R010 5 0.1 13 50 6 4 1
D0500R020 5 0.2 13 50 6 4 1
D0500R030 5 0.3 13 50 6 4 1
D0500R050 5 0.5 13 50 6 4 1
D0500R100 5 1 13 50 6 4 1
D0600R010 6 0.1 13 50 6 4 2
D0600R020 6 0.2 13 50 6 4 2
D0600R030 6 0.3 13 50 6 4 2
D0600R050 6 0.5 13 50 6 4 2
D0600R100 6 1 13 50 6 4 2
D0600R150 6 1.5 13 50 6 4 2
D0600R200 6 2 13 50 6 4 2
D0800R020 8 0.2 19 60 8 4 2
D0800R030 8 0.3 19 60 8 4 2
D0800R050 8 0.5 19 60 8 4 2
D0800R100 8 1 19 60 8 4 2
D0800R150 8 1.5 19 60 8 4 2
D0800R200 8 2 19 60 8 4 2
D0800R250 8 2.5 19 60 8 4 2
D0800R300 8 3 19 60 8 4 2
D1000R020 10 0.2 22 70 10 4 2
D1000R030 10 0.3 22 70 10 4 2
D1000R050 10 0.5 22 70 10 4 2
D1000R100 10 1 22 70 10 4 2
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I093

D1 R ap L1 D4

10 1.5 22 70 10 4 2
D1000R200 10 2 22 70 10 4 2
D1000R250 10 2.5 22 70 10 4 2
D1000R300 10 3 22 70 10 4 2
D1200R020 12 0.2 26 75 12 4 2
D1200R030 12 0.3 26 75 12 4 2
D1200R050 12 0.5 26 75 12 4 2
D1200R100 12 1 26 75 12 4 2
D1200R150 12 1.5 26 75 12 4 2
D1200R200 12 2 26 75 12 4 2
D1200R250 12 2.5 26 75 12 4 2
D1200R300 12 3 26 75 12 4 2
D1600R050 16 0.5 32 90 16 4 2
D1600R100 16 1 32 90 16 4 2
D1600R150 16 1.5 32 90 16 4 2
D1600R200 16 2 32 90 16 4 2
D1600R250 16 2.5 32 90 16 4 2
D1600R300 16 3 32 90 16 4 2
D2000R050 20 0.5 38 100 20 4 2
D2000R100 20 1 38 100 20 4 2
D2000R150 20 1.5 38 100 20 4 2
D2000R200 20 2 38 100 20 4 2
D2000R250 20 2.5 38 100 20 4 2
D2000R300 20 3 38 100 20 4 2

:

   - info@mitsubishitools.ru

info@mitsubishitools.ru 
www.mitsubishitools.ru

 



I094

1 40000 1500 30000 800 22000 480 24000 240
1.5 32000 1500 20000 800 15000 480 16000 240
2 24000 1500 15000 800 11000 480 12000 240
2.5 19000 1500 12000 800 8800 480 9600 240
3 16000 1500 10000 800 7400 480 8000 240
4 12000 1800 8000 1000 5600 600 6000 240
5 9600 1800 6400 1000 4400 600 4800 240
6 8000 1800 5300 1000 3700 600 4000 240
8 6000 1600 4000 900 2800 560 3000 240

10 4800 1400 3200 800 2200 500 2400 240
12 4000 1200 2700 700 1800 430 2000 230
16 3000 960 2000 560 1400 360 1500 190
20 2400 800 1600 480 1100 300 1200 170

MS4MRB

<0.1D

<1.5D

<0.05D

<0.05D

<1D

D

D0.1D

30HRC)

X40CrMoV51 X5CrNi1810, X5CrNiMo17122, 
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 (45 55HRC)
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MSMHDRB

D1 R ap L1 D4

2 0.2 4 45 4 4 1
 D0200R030 2 0.3 4 45 4 4 1
 D0300R020 3 0.2 8 45 6 4 1
 D0300R030 3 0.3 8 45 6 4 1
 D0300R050 3 0.5 8 45 6 4 1
 D0400R020 4 0.2 11 45 6 4 1
 D0400R030 4 0.3 11 45 6 4 1
 D0400R050 4 0.5 11 45 6 4 1
 D0500R020 5 0.2 13 50 6 4 1
 D0500R030 5 0.3 13 50 6 4 1
 D0500R050 5 0.5 13 50 6 4 1
 D0500R100 5 1 13 50 6 4 1
 D0600R030 6 0.3 13 50 6 4 2
 D0600R050 6 0.5 13 50 6 4 2
 D0600R100 6 1 13 50 6 4 2
 D0800R030 8 0.3 19 60 8 4 2
 D0800R050 8 0.5 19 60 8 4 2
 D0800R100 8 1 19 60 8 4 2
 D0800R150 8 1.5 19 60 8 4 2
 D1000R030 10 0.3 22 70 10 4 2
 D1000R050 10 0.5 22 70 10 4 2
 D1000R100 10 1 22 70 10 4 2
 D1000R150 10 1.5 22 70 10 4 2
 D1000R200 10 2 22 70 10 4 2
 D1200R050S10 12 0.5 26 75 10 4 3
 D1200R100S10 12 1 26 75 10 4 3
 D1200R150S10 12 1.5 26 75 10 4 3
 D1200R200S10 12 2 26 75 10 4 3
 D1200R300S10 12 3 26 75 10 4 3
 D1200R050 12 0.5 26 75 12 4 2
 D1200R100 12 1 26 75 12 4 2
 D1200R150 12 1.5 26 75 12 4 2
 D1200R200 12 2 26 75 12 4 2
 D1200R300 12 3 26 75 12 4 2
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I096

D1 R ap L1 D4

16 1 35 90 16 4 2
 D1600R150 16 1.5 35 90 16 4 2
 D1600R200 16 2 35 90 16 4 2
 D1600R300 16 3 35 90 16 4 2
 D1600R500 16 5 35 90 16 4 2

 D1800R100 18 1 40 100 16 4 3
 D1800R150 18 1.5 40 100 16 4 3
 D1800R200 18 2 40 100 16 4 3
 D1800R300 18 3 40 100 16 4 3
 D2000R100 20 1 45 110 20 4 2
 D2000R150 20 1.5 45 110 20 4 2
 D2000R200 20 2 45 110 20 4 2
 D2000R300 20 3 45 110 20 4 2
 D2000R500 20 5 45 110 20 4 2
 D2000R635 20 6.35 45 110 20 4 2
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I097

2 15000 550 10000 340 10000 320 6400 160 4800 100
3 11000 800 7400 500 7400 480 4800 250 4000 170
4 8000 900 5600 540 5600 520 3600 270 3200 240
5 6400 1000 4500 600 4500 580 2900 300 2600 240
6 5900 1100 3700 640 3700 600 2400 320 2100 230
8 4400 1100 2800 660 2800 600 1800 330 1600 220

10 3500 1000 2300 640 2300 560 1400 320 1300 200
12 2900 1000 1900 640 1900 530 1200 320 1100 170
16 2200 800 1400 500 1400 450 900 250 800 130
18 2000 800 1250 480 1250 450 800 240 710 110
20 1800 750 1100 460 1100 440 720 230 650 100

2 12000 400 7000 200 7000 100 4200 80 2300 40
3 9000 600 5300 300 5300 150 3200 130 1900 70
4 7200 720 4000 360 4000 180 2400 140 1400 95
5 5800 720 3200 360 3200 180 1900 150 1100 95
6 5000 800 2700 400 2700 200 1600 160 950 95
8 3700 800 2000 400 2000 200 1200 170 720 90

10 3000 720 1600 360 1600 180 960 160 570 80
12 2500 600 1300 290 1300 150 800 140 480 70
16 2000 480 1000 230 1000 120 600 110 360 50
18 1800 460 900 210 900 110 550 110 320 45
20 1600 430 800 200 800 100 480 100 290 40

<0.2D <0.1D <0.05D

<1.5D <1.5D <1.5D

<1D <0.5D <0.2D

D D D
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MS2MT

D1 7 ap D2 L1 D4

MS2MTD0020T0030 0.2  30' 0.8 0.21 45 4 2 1
D0020T0100 0.2 1° 0.8 0.23 45 4 2 1
D0020T0130 0.2 1° 30' 0.8 0.24 45 4 2 1
D0020T0200 0.2 2° 0.8 0.26 45 4 2 1
D0020T0300 0.2 3° 0.8 0.28 45 4 2 1
D0020T0400 0.2 4° 0.8 0.31 45 4 2 1
D0020T0500 0.2 5° 0.8 0.34 45 4 2 1
D0020T0700 0.2 7° 0.8 0.4 45 4 2 1
D0020T1000 0.2 10° 0.8 0.48 45 4 2 2
D0030T0030 0.3  30' 1.2 0.32 45 4 2 1
D0030T0100 0.3 1° 1.2 0.34 45 4 2 1
D0030T0130 0.3 1° 30' 1.2 0.36 45 4 2 1
D0030T0200 0.3 2° 1.2 0.38 45 4 2 1
D0030T0300 0.3 3° 1.2 0.43 45 4 2 1
D0030T0400 0.3 4° 1.2 0.47 45 4 2 1
D0030T0500 0.3 5° 1.2 0.51 45 4 2 1
D0030T0700 0.3 7° 1.2 0.59 45 4 2 1
D0030T1000 0.3 10° 1.2 0.72 45 4 2 2
D0040T0030 0.4  30' 1.6 0.43 45 4 2 1
D0040T0100 0.4 1° 1.6 0.46 45 4 2 1
D0040T0130 0.4 1° 30' 1.6 0.48 45 4 2 1
D0040T0200 0.4 2° 1.6 0.51 45 4 2 1
D0040T0300 0.4 3° 1.6 0.57 45 4 2 1
D0040T0400 0.4 4° 1.6 0.62 45 4 2 1
D0040T0500 0.4 5° 1.6 0.68 45 4 2 1
D0040T0700 0.4 7° 1.6 0.79 45 4 2 1
D0040T1000 0.4 10° 1.6 0.96 45 4 2 2
D0050T0030 0.5  30' 2 0.53 45 4 2 1
D0050T0100 0.5 1° 2 0.57 45 4 2 1
D0050T0130 0.5 1° 30' 2 0.6 45 4 2 1
D0050T0200 0.5 2° 2 0.64 45 4 2 1
D0050T0300 0.5 3° 2 0.71 45 4 2 1
D0050T0400 0.5 4° 2 0.78 45 4 2 1
D0050T0500 0.5 5° 2 0.85 45 4 2 1
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I099

D1 7 ap D2 L1 D4

MS2MTD0050T0700 0.5 7° 2 0.99 45 4 2 1
D0050T1000 0.5 10° 2 1.21 45 4 2 2
D0060T0030 0.6  30' 2 0.63 45 4 2 1
D0060T0100 0.6 1° 2 0.67 45 4 2 1
D0060T0130 0.6 1° 30' 2 0.7 45 4 2 1
D0060T0200 0.6 2° 2 0.74 45 4 2 1
D0060T0230 0.6 2° 30' 2 0.77 45 4 2 1
D0060T0300 0.6 3° 2 0.81 45 4 2 1
D0060T0400 0.6 4° 2 0.88 45 4 2 1
D0060T0500 0.6 5° 2 0.95 45 4 2 1
D0060T0700 0.6 7° 2 1.09 45 4 2 1
D0060T1000 0.6 10° 2 1.31 45 4 2 2
D0070T0030 0.7  30' 2 0.73 45 4 2 1
D0070T0100 0.7 1° 2 0.77 45 4 2 1
D0070T0130 0.7 1° 30' 2 0.8 45 4 2 1
D0070T0200 0.7 2° 2 0.84 45 4 2 1
D0070T0300 0.7 3° 2 0.91 45 4 2 1
D0070T0400 0.7 4° 2 0.98 45 4 2 1
D0070T0500 0.7 5° 2 1.05 45 4 2 1
D0070T0700 0.7 7° 2 1.19 45 4 2 1
D0070T1000 0.7 10° 2 1.41 45 4 2 2
D0080T0030 0.8  30' 3 0.85 45 4 2 1
D0080T0100 0.8 1° 3 0.9 45 4 2 1
D0080T0130 0.8 1° 30' 3 0.96 45 4 2 1
D0080T0200 0.8 2° 3 1.01 45 4 2 1
D0080T0230 0.8 2° 30' 3 1.06 45 4 2 1
D0080T0300 0.8 3° 3 1.11 45 4 2 1
D0080T0400 0.8 4° 3 1.22 45 4 2 1
D0080T0500 0.8 5° 3 1.32 45 4 2 1
D0080T0700 0.8 7° 3 1.54 45 4 2 1
D0080T1000 0.8 10° 3 1.86 45 4 2 2
D0090T0030 0.9  30' 3 0.95 45 4 2 1
D0090T0100 0.9 1° 3 1 45 4 2 1
D0090T0130 0.9 1° 30' 3 1.06 45 4 2 1
D0090T0200 0.9 2° 3 1.11 45 4 2 1
D0090T0300 0.9 3° 3 1.21 45 4 2 1
D0090T0400 0.9 4° 3 1.32 45 4 2 1
D0090T0500 0.9 5° 3 1.42 45 4 2 1
D0090T0700 0.9 7° 3 1.64 45 4 2 1
D0090T1000 0.9 10° 3 1.96 45 4 2 2
D0100T0030 1  30' 4 1.07 45 4 2 1
D0100T0100 1 1° 4 1.14 45 4 2 1
D0100T0130 1 1° 30' 4 1.21 45 4 2 1
D0100T0200 1 2° 4 1.28 45 4 2 1
D0100T0230 1 2° 30' 4 1.35 45 4 2 1
D0100T0300 1 3° 4 1.42 45 4 2 1
D0100T0400 1 4° 4 1.56 45 4 2 1
D0100T0500 1 5° 4 1.7 45 4 2 1
D0100T0700 1 7° 4 1.98 45 4 2 1
D0100T1000 1 10° 4 2.41 45 4 2 2
D0150T0030 1.5  30' 5 1.59 45 4 2 1
D0150T0100 1.5 1° 5 1.67 45 4 2 1
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D1 7 ap D2 L1 D4

MS2MTD0150T0130 1.5 1° 30' 5 1.76 45 4 2 1
D0150T0200 1.5 2° 5 1.85 45 4 2 1
D0150T0230 1.5 2° 30' 5 1.94 45 4 2 1
D0150T0300 1.5 3° 5 2.02 45 4 2 1
D0150T0400 1.5 4° 5 2.2 45 4 2 1
D0150T0500 1.5 5° 5 2.37 45 4 2 1
D0150T0700 1.5 7° 5 2.73 45 4 2 1
D0150T1000 1.5 10° 5 3.26 45 4 2 2
D0200T0030 2   30' 6 2.1 45 4 2 1
D0200T0100 2 1° 6 2.21 45 4 2 1
D0200T0130 2 1° 30' 6 2.31 45 4 2 1
D0200T0200 2 2° 6 2.42 45 4 2 1
D0200T0230 2 2° 30' 6 2.52 45 4 2 1
D0200T0300 2 3° 6 2.63 45 4 2 1
D0200T0400 2 4° 6 2.84 45 4 2 1
D0200T0500 2 5° 6 3.05 45 4 2 1
D0200T0700 2 7° 6 3.47 45 4 2 2
D0200T1000 2 10° 6 4.12 50 6 2 2
D0250T0030 2.5   30' 8 2.64 45 4 2 1
D0250T0100 2.5 1° 8 2.78 45 4 2 1
D0250T0130 2.5 1° 30' 8 2.92 45 4 2 1
D0250T0200 2.5 2° 8 3.06 45 4 2 1
D0250T0230 2.5 2° 30' 8 3.2 45 4 2 1
D0250T0300 2.5 3° 8 3.34 45 4 2 1
D0250T0400 2.5 4° 8 3.62 45 4 2 2
D0250T0500 2.5 5° 8 3.9 45 4 2 2
D0250T0700 2.5 7° 8 4.46 50 4 2 3
D0250T1000 2.5 10° 8 5.32 50 6 2 2
D0300T0030 3   30' 10 3.17 50 6 2 1
D0300T0100 3 1° 10 3.35 50 6 2 1
D0300T0130 3 1° 30' 10 3.52 50 6 2 1
D0300T0200 3 2° 10 3.7 50 6 2 1
D0300T0300 3 3° 10 4.05 50 6 2 1
D0300T0400 3 4° 10 4.4 50 6 2 1
D0300T0500 3 5° 10 4.75 50 6 2 1
D0300T0700 3 7° 10 5.46 50 6 2 2
D0300T1000 3 10° 10 6.53 50 6 2 3
D0400T0030 4   30' 15 4.26 50 6 2 1
D0400T0100 4 1° 15 4.52 50 6 2 1
D0400T0130 4 1° 30' 15 4.79 50 6 2 1
D0400T0200 4 2° 15 5.05 50 6 2 1
D0400T0300 4 3° 15 5.57 50 6 2 1
D0400T0400 4 4° 15 6.1 55 6 2 3
D0400T0500 4 5° 15 6.62 55 6 2 3
D0400T0700 4 7° 15 7.68 55 6 2 3
D0400T1000 4 10° 15 9.29 60 8 2 3
D0500T0030 5   30' 20 5.35 55 6 2 1
D0500T0100 5 1° 20 5.7 55 6 2 1
D0500T0130 5 1° 30' 20 6.05 55 6 2 3
D0500T0200 5 2° 20 6.4 55 6 2 3
D0500T0300 5 3° 20 7.1 55 6 2 3
D0500T0400 5 4° 20 7.8 60 6 2 3
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D1 7 ap D2 L1 D4

MS2MTD0500T0500 5 5° 20 8.5 60 8 2 3
D0500T0700 5 7° 20 9.91 70 10 2 2
D0500T1000 5 10° 20 12.05 80 12 2 3
D0600T0030 6   30' 20 6.35 60 6 2 3
D0600T0100 6 1° 20 6.7 60 6 2 3
D0600T0130 6 1° 30' 20 7.05 60 6 2 3
D0600T0200 6 2° 20 7.4 60 6 2 3
D0600T0300 6 3° 20 8.1 65 8 2 3
D0600T0500 6 5° 20 9.5 70 8 2 3
D0800T0030 8   30' 25 8.44 70 8 2 3
D0800T0100 8 1° 25 8.87 70 8 2 3
D0800T0130 8 1° 30' 25 9.31 70 8 2 3
D0800T0200 8 2° 25 9.75 70 8 2 3
D0800T0300 8 3° 25 10.62 75 10 2 3
D0800T0500 8 5° 25 12.37 95 12 2 3
D1000T0030 10   30' 35 10.61 90 10 2 3
D1000T0100 10 1° 35 11.22 90 10 2 3
D1000T0130 10 1° 30' 35 11.83 90 10 2 3
D1000T0200 10 2° 35 12.44 95 12 2 3
D1000T0300 10 3° 35 13.67 95 12 2 3
D1000T0500 10 5° 35 16.12 95 16 2 3
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0.2 40000 320 0.005 40000 180 0.004 40000 100 0.002
0.3 40000 400 0.006 40000 220 0.005 35000 130 0.003
0.4 40000 450 0.008 40000 270 0.006 31000 150 0.004
0.5 37000 500 0.010 32000 320 0.008 25000 160 0.005
0.6 32000 530 0.013 26000 340 0.010 21000 170 0.006
0.7 27000 560 0.015 23000 380 0.011 18000 180 0.007
0.8 24000 610 0.018 20000 410 0.013 16000 210 0.008
0.9 21000 610 0.020 18000 450 0.015 14000 210 0.009
1 19000 610 0.025 16000 450 0.020 13000 210 0.010
1.5 13000 720 0.040 11000 540 0.030 8500 270 0.015

2 9500 720 8000 540 6400 300
2.5 7800 800 6300 540 5000 300
3 6400 800 5300 540 4200 300
4 4800 800 4000 540 3200 300
5 3800 800 3200 540 2500 300
6 3200 800 2600 540 2100 300
8 2400 700 2000 480 1600 270

10 1900 600 1600 410 1300 240

MS2MT

<0.05D

<2.5D

<0.03D

<2.5D

30HRC)

X40CrMoV51

 (45 55HRC)

X40CrMoV51

-1) -1) -1)

30HRC)

X40CrMoV51

 (45 55HRC)
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MS4LT

D1 7 ap D2 L1 D4

MS4LTD0020T0030L02 0.2   30' 2 0.23 40 3 4 1
D0020T0100L02 0.2 1° 2 0.27 40 3 4 1
D0020T0130L02 0.2 1° 30' 2 0.3 40 3 4 1
D0020T0200L02 0.2 2° 2 0.34 40 3 4 1
D0030T0030L03 0.3   30' 3 0.35 40 3 4 1
D0030T0100L03 0.3 1° 3 0.4 40 3 4 1
D0030T0130L03 0.3 1° 30' 3 0.46 40 3 4 1
D0030T0200L03 0.3 2° 3 0.51 40 3 4 1
D0040T0030L04 0.4   30' 4 0.47 40 3 4 1
D0040T0100L04 0.4 1° 4 0.54 40 3 4 1
D0040T0130L04 0.4 1° 30' 4 0.61 40 3 4 1
D0040T0200L04 0.4 2° 4 0.68 40 3 4 1
D0050T0030L04 0.5   30' 4 0.57 40 3 4 1
D0050T0030L06 0.5   30' 6 0.6 40 3 4 1
D0050T0100L04 0.5 1° 4 0.64 40 3 4 1
D0050T0100L06 0.5 1° 6 0.71 40 3 4 1
D0050T0130L04 0.5 1° 30' 4 0.71 40 3 4 1
D0050T0130L06 0.5 1° 30' 6 0.81 40 3 4 1
D0050T0200L04 0.5 2° 4 0.78 40 3 4 1
D0050T0200L06 0.5 2° 6 0.92 40 3 4 1
D0060T0030L04 0.6   30' 4 0.67 40 3 4 1
D0060T0030L06 0.6   30' 6 0.7 40 3 4 1
D0060T0100L04 0.6 1° 4 0.74 40 3 4 1
D0060T0100L06 0.6 1° 6 0.81 40 3 4 1
D0060T0130L04 0.6 1° 30' 4 0.81 40 3 4 1
D0060T0130L06 0.6 1° 30' 6 0.91 40 3 4 1
D0060T0200L04 0.6 2° 4 0.88 40 3 4 1
D0060T0200L06 0.6 2° 6 1.02 40 3 4 1
D0070T0030L06 0.7   30' 6 0.8 40 3 4 1
D0070T0030L08 0.7   30' 8 0.84 45 3 4 1
D0070T0100L06 0.7 1° 6 0.91 40 3 4 1
D0070T0100L08 0.7 1° 8 0.98 45 3 4 1
D0070T0130L06 0.7 1° 30' 6 1.01 40 3 4 1
D0070T0130L08 0.7 1° 30' 8 1.12 45 3 4 1

D1<0.5 D1 >0.5
 0
- 0.020

 0
- 0.040

±5'

D4=3 4 <D4 <6
 0
- 0.006

 0
- 0.008

øD
4(

h6
)

L1

ap

øD
1 øD

2 15°
7

D1<3

UWCUWC MSMS 25°25°

D1<3 D1>3

h6

:

 (<30HRC)  (<45HRC) (<55HRC) (>55HRC)
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D1 7 ap D2 L1 D4

MS4LTD0070T0200L06 0.7 2° 6 1.12 40 3 4 1
D0070T0200L08 0.7 2° 8 1.26 45 3 4 1
D0080T0015L04 0.8   15' 4 0.83 45 4 4 1
D0080T0015L06 0.8   15' 6 0.85 45 4 4 1
D0080T0015L08 0.8   15' 8 0.87 45 4 4 1
D0080T0015L10 0.8   15' 10 0.89 45 4 4 1
D0080T0030L04 0.8   30' 4 0.87 45 4 4 1
D0080T0030L06 0.8   30' 6 0.9 45 4 4 1
D0080T0030L08 0.8   30' 8 0.94 45 4 4 1
D0080T0030L10 0.8   30' 10 0.97 45 4 4 1
D0080T0030L12 0.8   30' 12 1.01 50 4 4 1
D0080T0100L04 0.8 1° 4 0.94 45 4 4 1
D0080T0100L06 0.8 1° 6 1.01 45 4 4 1
D0080T0100L08 0.8 1° 8 1.08 45 4 4 1
D0080T0100L10 0.8 1° 10 1.15 45 4 4 1
D0080T0100L12 0.8 1° 12 1.22 50 4 4 1
D0080T0130L04 0.8 1° 30' 4 1.01 45 4 4 1
D0080T0130L06 0.8 1° 30' 6 1.11 45 4 4 1
D0080T0130L08 0.8 1° 30' 8 1.22 45 4 4 1
D0080T0130L10 0.8 1° 30' 10 1.32 45 4 4 1
D0080T0130L12 0.8 1° 30' 12 1.43 50 4 4 1
D0080T0200L04 0.8 2° 4 1.08 45 4 4 1
D0080T0200L06 0.8 2° 6 1.22 45 4 4 1
D0080T0200L08 0.8 2° 8 1.36 45 4 4 1
D0080T0200L10 0.8 2° 10 1.5 45 4 4 1
D0080T0200L12 0.8 2° 12 1.64 50 4 4 1
D0100T0015L06 1   15' 6 1.05 45 4 4 1
D0100T0015L08 1   15' 8 1.07 45 4 4 1
D0100T0015L10 1   15' 10 1.09 45 4 4 1
D0100T0015L12 1   15' 12 1.1 50 4 4 1
D0100T0030L06 1   30' 6 1.1 45 4 4 1
D0100T0030L08 1   30' 8 1.14 45 4 4 1
D0100T0030L10 1   30' 10 1.17 45 4 4 1
D0100T0030L12 1   30' 12 1.21 50 4 4 1
D0100T0100L06 1 1° 6 1.21 45 4 4 1
D0100T0100L08 1 1° 8 1.28 45 4 4 1
D0100T0100L10 1 1° 10 1.35 45 4 4 1
D0100T0100L12 1 1° 12 1.42 50 4 4 1
D0100T0100L16 1 1° 16 1.56 55 4 4 1
D0100T0130L06 1 1° 30' 6 1.31 45 4 4 1
D0100T0130L08 1 1° 30' 8 1.42 45 4 4 1
D0100T0130L10 1 1° 30' 10 1.52 45 4 4 1
D0100T0130L12 1 1° 30' 12 1.63 50 4 4 1
D0100T0130L16 1 1° 30' 16 1.84 55 4 4 1
D0100T0200L06 1 2° 6 1.42 45 4 4 1
D0100T0200L08 1 2° 8 1.56 45 4 4 1
D0100T0200L10 1 2° 10 1.7 45 4 4 1
D0100T0200L12 1 2° 12 1.84 50 4 4 1
D0100T0200L16 1 2° 16 2.12 55 4 4 1
D0120T0015L06 1.2   15' 6 1.25 45 4 4 1
D0120T0015L10 1.2   15' 10 1.29 45 4 4 1
D0120T0015L12 1.2   15' 12 1.3 50 4 4 1
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D1 7 ap D2 L1 D4

MS4LTD0120T0015L16 1.2   15' 16 1.34 55 4 4 1
D0120T0030L06 1.2   30' 6 1.3 45 4 4 1
D0120T0030L10 1.2   30' 10 1.37 45 4 4 1
D0120T0030L12 1.2   30' 12 1.41 50 4 4 1
D0120T0030L16 1.2   30' 16 1.48 55 4 4 1
D0120T0100L06 1.2 1° 6 1.41 45 4 4 1
D0120T0100L10 1.2 1° 10 1.55 45 4 4 1
D0120T0100L12 1.2 1° 12 1.62 50 4 4 1
D0120T0100L16 1.2 1° 16 1.76 55 4 4 1
D0120T0100L20 1.2 1° 20 1.9 55 4 4 1
D0120T0130L06 1.2 1° 30' 6 1.51 45 4 4 1
D0120T0130L10 1.2 1° 30' 10 1.72 45 4 4 1
D0120T0130L12 1.2 1° 30' 12 1.83 50 4 4 1
D0120T0130L16 1.2 1° 30' 16 2.04 55 4 4 1
D0120T0130L20 1.2 1° 30' 20 2.25 55 4 4 1
D0120T0200L06 1.2 2° 6 1.62 45 4 4 1
D0120T0200L10 1.2 2° 10 1.9 45 4 4 1
D0120T0200L12 1.2 2° 12 2.04 50 4 4 1
D0120T0200L16 1.2 2° 16 2.32 55 4 4 1
D0120T0200L20 1.2 2° 20 2.6 55 4 4 1
D0130T0030L12 1.3   30' 12 1.51 50 4 4 1
D0130T0100L12 1.3 1° 12 1.72 50 4 4 1
D0130T0130L12 1.3 1° 30' 12 1.93 50 4 4 1
D0130T0200L12 1.3 2° 12 2.14 50 4 4 1
D0140T0030L12 1.4   30' 12 1.61 50 4 4 1
D0140T0100L12 1.4 1° 12 1.82 50 4 4 1
D0140T0130L12 1.4 1° 30' 12 2.03 50 4 4 1
D0140T0200L12 1.4 2° 12 2.24 50 4 4 1
D0150T0015L06 1.5   15' 6 1.55 45 4 4 1
D0150T0015L08 1.5   15' 8 1.57 45 4 4 1
D0150T0015L10 1.5   15' 10 1.59 45 4 4 1
D0150T0015L12 1.5   15' 12 1.6 50 4 4 1
D0150T0015L16 1.5   15' 16 1.64 55 4 4 1
D0150T0015L20 1.5   15' 20 1.67 55 4 4 1
D0150T0030L06 1.5   30' 6 1.6 45 4 4 1
D0150T0030L08 1.5   30' 8 1.64 45 4 4 1
D0150T0030L10 1.5   30' 10 1.67 45 4 4 1
D0150T0030L12 1.5   30' 12 1.71 50 4 4 1
D0150T0030L16 1.5   30' 16 1.78 55 4 4 1
D0150T0030L20 1.5   30' 20 1.85 55 4 4 1
D0150T0100L06 1.5 1° 6 1.71 45 4 4 1
D0150T0100L08 1.5 1° 8 1.78 45 4 4 1
D0150T0100L10 1.5 1° 10 1.85 45 4 4 1
D0150T0100L12 1.5 1° 12 1.92 50 4 4 1
D0150T0100L16 1.5 1° 16 2.06 55 4 4 1
D0150T0100L20 1.5 1° 20 2.2 55 4 4 1
D0150T0100L25 1.5 1° 25 2.37 60 4 4 1
D0150T0130L06 1.5 1° 30' 6 1.81 45 4 4 1
D0150T0130L08 1.5 1° 30' 8 1.92 45 4 4 1
D0150T0130L10 1.5 1° 30' 10 2.02 45 4 4 1
D0150T0130L12 1.5 1° 30' 12 2.13 50 4 4 1
D0150T0130L16 1.5 1° 30' 16 2.34 55 4 4 1
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D1 7 ap D2 L1 D4

MS4LTD0150T0130L20 1.5 1° 30' 20 2.55 55 4 4 1
D0150T0130L25 1.5 1° 30' 25 2.81 60 4 4 1
D0150T0200L06 1.5 2° 6 1.92 45 4 4 1
D0150T0200L08 1.5 2° 8 2.06 45 4 4 1
D0150T0200L10 1.5 2° 10 2.2 45 4 4 1
D0150T0200L12 1.5 2° 12 2.34 50 4 4 1
D0150T0200L16 1.5 2° 16 2.62 55 4 4 1
D0150T0200L20 1.5 2° 20 2.9 55 4 4 1
D0150T0200L25 1.5 2° 25 3.25 60 4 4 1
D0160T0030L08 1.6   30' 8 1.74 45 4 4 1
D0160T0030L12 1.6   30' 12 1.81 50 4 4 1
D0160T0030L16 1.6   30' 16 1.88 55 4 4 1
D0160T0030L20 1.6   30' 20 1.95 55 4 4 1
D0160T0100L08 1.6 1° 8 1.88 45 4 4 1
D0160T0100L12 1.6 1° 12 2.02 50 4 4 1
D0160T0100L16 1.6 1° 16 2.16 55 4 4 1
D0160T0100L20 1.6 1° 20 2.3 55 4 4 1
D0160T0130L08 1.6 1° 30' 8 2.02 45 4 4 1
D0160T0130L12 1.6 1° 30' 12 2.23 50 4 4 1
D0160T0130L16 1.6 1° 30' 16 2.44 55 4 4 1
D0160T0130L20 1.6 1° 30' 20 2.65 55 4 4 1
D0160T0200L08 1.6 2° 8 2.16 45 4 4 1
D0160T0200L12 1.6 2° 12 2.44 50 4 4 1
D0160T0200L16 1.6 2° 16 2.72 55 4 4 1
D0160T0200L20 1.6 2° 20 3 55 4 4 1
D0180T0015L08 1.8   15' 8 1.87 45 4 4 1
D0180T0015L16 1.8   15' 16 1.94 55 4 4 1
D0180T0015L24 1.8   15' 24 2.01 60 4 4 1
D0180T0030L08 1.8   30' 8 1.94 45 4 4 1
D0180T0030L16 1.8   30' 16 2.08 55 4 4 1
D0180T0030L24 1.8   30' 24 2.22 60 4 4 1
D0180T0100L08 1.8 1° 8 2.08 45 4 4 1
D0180T0100L16 1.8 1° 16 2.36 55 4 4 1
D0180T0100L24 1.8 1° 24 2.64 60 4 4 1
D0180T0130L08 1.8 1° 30' 8 2.22 45 4 4 1
D0180T0130L16 1.8 1° 30' 16 2.64 55 4 4 1
D0180T0130L24 1.8 1° 30' 24 3.06 60 4 4 1
D0180T0200L08 1.8 2° 8 2.36 45 4 4 1
D0180T0200L16 1.8 2° 16 2.92 55 4 4 1
D0180T0200L24 1.8 2° 24 3.48 60 4 4 1
D0200T0015L08 2   15' 8 2.07 45 4 4 1
D0200T0015L10 2   15' 10 2.09 45 4 4 1
D0200T0015L12 2   15' 12 2.1 50 4 4 1
D0200T0015L16 2   15' 16 2.14 55 4 4 1
D0200T0015L20 2   15' 20 2.17 55 4 4 1
D0200T0015L25 2   15' 25 2.22 60 4 4 1
D0200T0030L08 2   30' 8 2.14 45 4 4 1
D0200T0030L10 2   30' 10 2.17 45 4 4 1
D0200T0030L12 2   30' 12 2.21 50 4 4 1
D0200T0030L16 2   30' 16 2.28 55 4 4 1
D0200T0030L20 2   30' 20 2.35 55 4 4 1
D0200T0030L25 2   30' 25 2.44 60 4 4 1
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D1 7 ap D2 L1 D4

MS4LTD0200T0030L30 2   30' 30 2.52 65 4 4 1
D0200T0100L08 2 1° 8 2.28 45 4 4 1
D0200T0100L10 2 1° 10 2.35 45 4 4 1
D0200T0100L12 2 1° 12 2.42 50 4 4 1
D0200T0100L16 2 1° 16 2.56 55 4 4 1
D0200T0100L20 2 1° 20 2.7 55 4 4 1
D0200T0100L25 2 1° 25 2.87 60 4 4 1
D0200T0100L30 2 1° 30 3.05 65 4 4 1
D0200T0130L08 2 1° 30' 8 2.42 45 4 4 1
D0200T0130L10 2 1° 30' 10 2.52 45 4 4 1
D0200T0130L12 2 1° 30' 12 2.63 50 4 4 1
D0200T0130L16 2 1° 30' 16 2.84 55 4 4 1
D0200T0130L20 2 1° 30' 20 3.05 55 4 4 1
D0200T0130L25 2 1° 30' 25 3.31 60 4 4 1
D0200T0130L30 2 1° 30' 30 3.57 65 4 4 1
D0200T0200L08 2 2° 8 2.56 45 4 4 1
D0200T0200L10 2 2° 10 2.7 45 4 4 1
D0200T0200L12 2 2° 12 2.84 50 4 4 1
D0200T0200L16 2 2° 16 3.12 55 4 4 1
D0200T0200L20 2 2° 20 3.4 55 4 4 1
D0200T0200L25 2 2° 25 3.75 60 4 4 1
D0200T0200L30 2 2° 30 4.1 65 6 4 1
D0200T0300L12 2 3° 12 3.26 50 4 4 1
D0200T0300L16 2 3° 16 3.68 55 4 4 1
D0200T0300L20 2 3° 20 4.1 55 6 4 1
D0200T0300L25 2 3° 25 4.62 60 6 4 1
D0200T0300L30 2 3° 30 5.14 65 6 4 1
D0250T0030L10 2.5   30' 10 2.67 45 4 4 1
D0250T0030L16 2.5   30' 16 2.78 50 4 4 1
D0250T0030L20 2.5   30' 20 2.85 55 4 4 1
D0250T0030L25 2.5   30' 25 2.94 60 4 4 1
D0250T0030L30 2.5   30' 30 3.02 65 4 4 1
D0250T0100L10 2.5 1° 10 2.85 45 4 4 1
D0250T0100L16 2.5 1° 16 3.06 50 4 4 1
D0250T0100L20 2.5 1° 20 3.2 55 4 4 1
D0250T0100L25 2.5 1° 25 3.37 60 4 4 1
D0250T0100L30 2.5 1° 30 3.55 65 4 4 1
D0250T0130L10 2.5 1° 30' 10 3.02 45 4 4 1
D0250T0130L16 2.5 1° 30' 16 3.34 50 4 4 1
D0250T0130L20 2.5 1° 30' 20 3.55 55 4 4 1
D0250T0130L25 2.5 1° 30' 25 3.81 60 4 4 1
D0250T0130L30 2.5 1° 30' 30 4.07 65 6 4 1
D0250T0200L10 2.5 2° 10 3.2 45 4 4 1
D0250T0200L16 2.5 2° 16 3.62 50 4 4 1
D0250T0200L20 2.5 2° 20 3.9 55 4 4 1
D0250T0200L25 2.5 2° 25 4.25 60 6 4 1
D0250T0200L30 2.5 2° 30 4.6 65 6 4 1
D0300T0030L25 3   30' 25 3.44 65 6 4 1
D0300T0030L40 3   30' 40 3.7 80 6 4 1
D0300T0100L25 3 1° 25 3.87 65 6 4 1
D0300T0100L40 3 1° 40 4.4 80 6 4 1
D0300T0130L25 3 1° 30' 25 4.31 65 6 4 1
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D1 7 ap D2 L1 D4

MS4LTD0300T0130L40 3 1° 30' 40 5.09 80 6 4 1
D0300T0200L25 3 2° 25 4.75 65 6 4 1
D0300T0200L40 3 2° 40 5.79 80 6 4 1
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0.2 2 20000 40000 200 500 0.001 20000 40000 150 300 0.001
0.3 3 20000 40000 200 500 0.002 20000 40000 150 300 0.001
0.4 4 20000 40000 200 500 0.003 20000 36000 150 300 0.002

0.5
4

20000 38000 200 500
0.01

16000 29000 200 400
0.005

6 0.005 0.003

0.6
4

18000 32000 250 600
0.01

13000 24000 200 400
0.005

6 0.007 0.004

0.7
6

16000 27000 250 600
0.015

11000 20000 200 400
0.008

8 0.01 0.005

0.8
4

14000 24000 250 600
0.03

10000 18000
0.015

8 0.02 200 400 0.01
12 0.013 0.007

1.0
6

11000 19000 300 800
0.03

8000 14000
0.015

10 0.02 200 500 0.01
16 0.015 0.008

1.2

6

9200 16000 300 800

0.04

6600 12000 200 500

0.02
10 0.03 0.015
16 0.02 0.01
20 0.01 0.007

1.3 12 8500 15000 300 800 0.03 6100 11000 200 500 0.015
1.4 12 8000 14000 300 800 0.035 5700 10000 200 500 0.018

1.5

6

7500 13000 300 800

0.06

5300 9500 200 500

0.03
10 0.04 0.02
16 0.03 0.015
25 0.015 0.008

1.6

8

7000 12000 300 800

0.06

5000 9000 200 500

0.03
12 0.045 0.025
16 0.035 0.02
20 0.025 0.015

1.8
8

6200 11000 300 800
0.08

4400 8000 200 500
0.04

16 0.05 0.03
24 0.03 0.015

2.0

8

5500 9500 300 800

0.1

4000 7200 200 500

0.05
12 0.07 0.04
20 0.04 0.02
30 0.02 0.01

2.5
10

4400 7600 300 800
0.1

3200 5700
0.05

20 0.06 200 500 0.03
30 0.03 0.015

3.0
25

3700 6400 300 800
0.08

2700 4800 200 500
0.04

40 0.04 0.02
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MS4LTB

R 7 ap D2 L1 D4

0.3   30' 4 0.66 45 4 4 1
R0030T0030L06 0.3   30' 6 0.70 45 4 4 1
R0030T0100L04 0.3 1° 4 0.73 45 4 4 1
R0030T0100L06 0.3 1° 6 0.80 45 4 4 1
R0030T0130L04 0.3 1° 30' 4 0.79 45 4 4 1
R0030T0130L06 0.3 1° 30' 6 0.90 45 4 4 1
R0030T0200L04 0.3 2° 4 0.86 45 4 4 1
R0030T0200L06 0.3 2° 6 1.00 45 4 4 1
R0040T0030L06 0.4   30' 6 0.90 50 4 4 1
R0040T0030L08 0.4   30' 8 0.93 50 4 4 1
R0040T0030L10 0.4   30' 10 0.97 50 4 4 1
R0040T0100L06 0.4 1° 6 1.00 50 4 4 1
R0040T0100L08 0.4 1° 8 1.07 50 4 4 1
R0040T0100L10 0.4 1° 10 1.14 50 4 4 1
R0040T0130L06 0.4 1° 30' 6 1.09 50 4 4 1
R0040T0130L08 0.4 1° 30' 8 1.20 50 4 4 1
R0040T0130L10 0.4 1° 30' 10 1.30 50 4 4 1
R0040T0200L06 0.4 2° 6 1.19 50 4 4 1
R0040T0200L08 0.4 2° 8 1.33 50 4 4 1
R0040T0200L10 0.4 2° 10 1.47 50 4 4 1
R0050T0030L08 0.5   30' 8 1.13 50 4 4 1
R0050T0030L10 0.5   30' 10 1.17 50 4 4 1
R0050T0030L12 0.5   30' 12 1.20 50 4 4 1
R0050T0030L16 0.5   30' 16 1.27 55 4 4 1
R0050T0100L08 0.5 1° 8 1.26 50 4 4 1
R0050T0100L10 0.5 1° 10 1.33 50 4 4 1
R0050T0100L12 0.5 1° 12 1.40 50 4 4 1
R0050T0100L16 0.5 1° 16 1.54 55 4 4 1
R0050T0130L08 0.5 1° 30' 8 1.39 50 4 4 1
R0050T0130L10 0.5 1° 30' 10 1.50 50 4 4 1
R0050T0130L12 0.5 1° 30' 12 1.60 50 4 4 1
R0050T0130L16 0.5 1° 30' 16 1.81 55 4 4 1
R0050T0200L08 0.5 2° 8 1.52 50 4 4 1
R0050T0200L10 0.5 2° 10 1.66 50 4 4 1

0.3 <R <1
±0.03

±5'

4 <D4 <6
 0
- 0.008

7

øD
4(

h6
)

L1

ap

øD
2

R

15°

MSUWC 20°

R

h6

:

 (<30HRC)  (<45HRC) (<55HRC) (>55HRC)

: :
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R 7 ap D2 L1 D4

0.5 2° 12 1.80 50 4 4 1
R0050T0200L16 0.5 2° 16 2.08 55 4 4 1
R0060T0030L08 0.6   30' 8 1.33 50 4 4 1
R0060T0030L10 0.6   30' 10 1.36 50 4 4 1
R0060T0030L12 0.6   30' 12 1.40 50 4 4 1
R0060T0030L16 0.6   30' 16 1.47 55 4 4 1
R0060T0100L08 0.6 1° 8 1.46 50 4 4 1
R0060T0100L10 0.6 1° 10 1.53 50 4 4 1
R0060T0100L12 0.6 1° 12 1.60 50 4 4 1
R0060T0100L16 0.6 1° 16 1.74 55 4 4 1
R0060T0130L08 0.6 1° 30' 8 1.59 50 4 4 1
R0060T0130L10 0.6 1° 30' 10 1.69 50 4 4 1
R0060T0130L12 0.6 1° 30' 12 1.80 50 4 4 1
R0060T0130L16 0.6 1° 30' 16 2.01 55 4 4 1
R0060T0200L08 0.6 2° 8 1.72 50 4 4 1
R0060T0200L10 0.6 2° 10 1.86 50 4 4 1
R0060T0200L12 0.6 2° 12 2.00 50 4 4 1
R0060T0200L16 0.6 2° 16 2.28 55 4 4 1
R0075T0030L08 0.75   30' 8 1.63 50 4 4 1
R0075T0030L10 0.75   30' 10 1.66 50 4 4 1
R0075T0030L12 0.75   30' 12 1.70 50 4 4 1
R0075T0030L16 0.75   30' 16 1.77 55 4 4 1
R0075T0030L20 0.75   30' 20 1.84 60 4 4 1
R0075T0100L08 0.75 1° 8 1.75 50 4 4 1
R0075T0100L10 0.75 1° 10 1.82 50 4 4 1
R0075T0100L12 0.75 1° 12 1.89 50 4 4 1
R0075T0100L16 0.75 1° 16 2.03 55 4 4 1
R0075T0100L20 0.75 1° 20 2.17 60 4 4 1
R0075T0130L08 0.75 1° 30' 8 1.88 50 4 4 1
R0075T0130L10 0.75 1° 30' 10 1.98 50 4 4 1
R0075T0130L12 0.75 1° 30' 12 2.09 50 4 4 1
R0075T0130L16 0.75 1° 30' 16 2.30 55 4 4 1
R0075T0130L20 0.75 1° 30' 20 2.51 60 4 4 1
R0075T0200L08 0.75 2° 8 2.01 50 4 4 1
R0075T0200L10 0.75 2° 10 2.15 50 4 4 1
R0075T0200L12 0.75 2° 12 2.29 50 4 4 1
R0075T0200L16 0.75 2° 16 2.57 55 4 4 1
R0075T0200L20 0.75 2° 20 2.84 60 4 4 1
R0090T0030L08 0.9   30' 8 1.92 50 4 4 1
R0090T0030L10 0.9   30' 10 1.96 50 4 4 1
R0090T0030L12 0.9   30' 12 1.99 50 4 4 1
R0090T0030L16 0.9   30' 16 2.06 55 4 4 1
R0090T0030L20 0.9   30' 20 2.13 60 4 4 1
R0090T0100L08 0.9 1° 8 2.05 50 4 4 1
R0090T0100L10 0.9 1° 10 2.12 50 4 4 1
R0090T0100L12 0.9 1° 12 2.19 50 4 4 1
R0090T0100L16 0.9 1° 16 2.33 55 4 4 1
R0090T0100L20 0.9 1° 20 2.47 60 4 4 1
R0090T0130L08 0.9 1° 30' 8 2.17 50 4 4 1
R0090T0130L10 0.9 1° 30' 10 2.28 50 4 4 1
R0090T0130L12 0.9 1° 30' 12 2.38 50 4 4 1
R0090T0130L16 0.9 1° 30' 16 2.59 55 4 4 1
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R 7 ap D2 L1 D4

0.9 1° 30' 20 2.80 60 4 4 1
R0090T0200L08 0.9 2° 8 2.30 50 4 4 1
R0090T0200L10 0.9 2° 10 2.44 50 4 4 1
R0090T0200L12 0.9 2° 12 2.58 50 4 4 1
R0090T0200L16 0.9 2° 16 2.86 55 4 4 1
R0090T0200L20 0.9 2° 20 3.13 60 4 4 1
R0100T0030L10 1   30' 10 2.16 50 4 4 1
R0100T0030L12 1   30' 12 2.19 50 4 4 1
R0100T0030L16 1   30' 16 2.26 55 4 4 1
R0100T0030L20 1   30' 20 2.33 60 4 4 1
R0100T0030L25 1   30' 25 2.42 65 4 4 1
R0100T0030L30 1   30' 30 2.51 65 4 4 1
R0100T0100L10 1 1° 10 2.31 50 4 4 1
R0100T0100L12 1 1° 12 2.38 50 4 4 1
R0100T0100L16 1 1° 16 2.52 55 4 4 1
R0100T0100L20 1 1° 20 2.66 60 4 4 1
R0100T0100L25 1 1° 25 2.84 65 4 4 1
R0100T0100L30 1 1° 30 3.01 65 4 4 1
R0100T0130L10 1 1° 30' 10 2.47 50 4 4 1
R0100T0130L12 1 1° 30' 12 2.58 50 4 4 1
R0100T0130L16 1 1° 30' 16 2.79 55 4 4 1
R0100T0130L20 1 1° 30' 20 3.00 60 4 4 1
R0100T0130L25 1 1° 30' 25 3.26 65 6 4 1
R0100T0130L30 1 1° 30' 30 3.52 65 6 4 1
R0100T0200L10 1 2° 10 2.63 50 4 4 1
R0100T0200L12 1 2° 12 2.77 50 4 4 1
R0100T0200L16 1 2° 16 3.05 55 4 4 1
R0100T0200L20 1 2° 20 3.33 60 4 4 1
R0100T0200L25 1 2° 25 3.68 65 6 4 1
R0100T0200L30 1 2° 30 4.03 65 6 4 1

MS4LTB
:
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R0.3
4

18000 32000 250 600
0.01

13000 24000 200 400
0.005

6 0.007 0.004

R0.4
6

14000 24000 250 600
0.025

10000 18000 200 400
0.013

8 0.02 0.01
10 0.015 0.008

R0.5

8

11000 19000 300 800

0.025

8000 14000 200 500

0.013
10 0.02 0.01
12 0.018 0.009
16 0.015 0.008

R0.6

8

9200 16000 300 800

0.035

6600 12000 200 500

0.018
10 0.03 0.015
12 0.027 0.013
16 0.02 0.01

R0.75

8

7500 13000 300 800

0.05

5300 9500 200 500

0.025
10 0.04 0.02
12 0.035 0.018
16 0.03 0.015
20 0.02 0.01

R0.9

8

6200 11000 300 800

0.08

4400 8000 200 500

0.04
10 0.07 0.035
12 0.06 0.035
16 0.05 0.03
20 0.04 0.02

R1

10

5500 9500 300 800

0.08

4000 7200 200 500

0.045
12 0.07 0.04
16 0.05 0.03
20 0.04 0.02
25 0.03 0.015
30 0.02 0.01

 (45 55HRC)

X40CrMoV51

R
-1) -1)
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MS2MTB

R 7 ap D2 L1 D4

0.2 3° 3 0.69 40 4 2 1
R0020T0500 0.2 5° 3 0.89 40 4 2 1
R0020T0700 0.2 7° 3 1.09 40 4 2 1
R0020T1000 0.2 10° 3 1.39 40 4 2 1
R0030T0300 0.3 3° 3 0.88 40 4 2 1
R0030T0500 0.3 5° 3 1.07 40 4 2 1
R0030T0700 0.3 7° 3 1.27 40 4 2 1
R0030T1000 0.3 10° 3 1.56 40 4 2 1
R0050T0030 0.5   30' 3 1.04 40 4 2 1
R0050T0100 0.5 1° 3 1.09 40 4 2 1
R0050T0130 0.5 1° 30' 3 1.13 40 4 2 1
R0050T0200 0.5 2° 3 1.18 40 4 2 1
R0050T0300 0.5 3° 3 1.26 40 4 2 1
R0050T0500 0.5 5° 3 1.44 40 4 2 1
R0050T0700 0.5 7° 6 2.36 45 4 2 1
R0075T0030 0.75   30' 6 1.59 40 4 2 1
R0075T0100 0.75 1° 6 1.68 40 4 2 1
R0075T0130 0.75 1° 30' 6 1.78 40 4 2 1
R0075T0200 0.75 2° 6 1.87 40 4 2 1
R0075T0300 0.75 3° 6 2.05 40 4 2 1
R0075T0700 0.75 7° 6 2.8 40 4 2 1
R0100T0030 1   30' 8 2.12 45 4 2 1
R0100T0100 1 1° 8 2.24 45 4 2 1
R0100T0130 1 1° 30' 8 2.37 45 4 2 1
R0100T0200 1 2° 8 2.49 45 4 2 1
R0100T0300 1 3° 8 2.74 45 4 2 1
R0100T0400 1 4° 8 2.98 45 4 2 1
R0100T0500 1 5° 8 3.23 45 4 2 1
R0100T0700 1 7° 8 3.73 50 6 2 1
R0125T0030 1.25   30' 10 2.65 45 4 2 1
R0125T0100 1.25 1° 10 2.81 45 4 2 1
R0125T0130 1.25 1° 30' 10 2.96 45 4 2 1
R0125T0200 1.25 2° 10 3.11 45 4 2 1
R0125T0300 1.25 3° 10 3.42 45 4 2 1

0.2 <R <1.5
±0.01

±5'

4 <D4 <6
 0
- 0.008

L1

ap

15°

øD
4(

h6
)R

øD
2

7

R

L1

ap

øD
2

7

øD
4(

h6
)

UWC MS 30°

R
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:
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%<15° %>15° %<15° %>15°

R 0.1 40000 300 40000 250 0.003 40000 300 40000 250 0.003
R 0.15 40000 500 40000 350 0.007 40000 500 40000 350 0.007
R 0.2 40000 1600 40000 1200 0.02 40000 1300 40000 950 0.015
R 0.25 40000 2400 40000 1400 0.025 40000 1900 40000 1100 0.020
R 0.3 40000 3200 40000 1600 0.03 40000 2500 40000 1300 0.025
R 0.4 40000 4800 40000 2400 0.05 40000 4000 40000 1900 0.04
R 0.5 40000 5600 40000 3200 0.06 40000 5600 40000 3000 0.05
R 0.75 40000 6500 40000 4000 0.09 40000 6500 32000 3200 0.08
R 1 40000 6500 39000 4700 0.11 40000 6500 31000 3500 0.11
R 1.25 40000 7000 33000 4500 0.12 36000 6500 26000 3500 0.12
R 1.5 40000 7500 27000 4300 0.13 32000 6000 22000 3400 0.13
R 2 32000 7500 20000 3600 0.15 25000 6000 16000 2700 0.15
R 2.5 25000 6000 16000 2900 0.20 20000 5400 13000 2300 0.20
R 3 21000 5800 13000 2600 0.25 17000 4700 10000 2000 0.25
R 4 16000 4500 10000 2000 0.30 13000 3600 8000 1500 0.30
R 5 13000 3600 8000 1700 0.50 10000 2900 6400 1200 0.50
R 6 9000 2500 6000 1300 0.50 7200 2000 4800 1000 0.50

R 7 ap D2 L1 D4

1.25 4° 10 3.73 50 6 2 1
R0125T0500 1.25 5° 10 4.04 50 6 2 1
R0125T0700 1.25 7° 14.5 5.77 60 6 2 2
R0150T0700 1.5 7° 12.5 5.72 60 6 2 2

R

%

ap

<0.2R

:

 (45 55HRC)

X40CrMoV51

R
-1) -1) -1) -1)

<

1) %
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MS2MC E

D1 ap L1 D4

2 6 50 6 2 1
3 8 50 6 2 1
4 11 50 6 2 1
5 13 50 6 2 1
6 13 50 6 2 2
8 19 60 8 2 2

10 22 75 10 2 2
12 26 75 12 2 2

D1 <3 3<D1 <6 6<D1 <12
 0
- 0.020

- 0.015
- 0.038

- 0.020
- 0.047

D4=6 8 <D4 <10 D4=12
 0
- 0.008

 0
- 0.009

 0
- 0.011

øD
4(

h6
)

øD
1

ap
L1

15°

øD
4(

h6
)

øD
1

ap
L1

35°MSUWC

h6

:

 (<30HRC)  (<45HRC) (<55HRC) (>55HRC)

:

   - info@mitsubishitools.ru

info@mitsubishitools.ru 
www.mitsubishitools.ru

 



I117

2 15000 600 10000 400 9100 300 8000 120
  3 10000 600   7000 400 6000 300 5000 120
  4 7500 600   5200 400 4500 300 4000 120
  5 6000 600   4200 400 3600 300 3200 120
  6 5000 600   3500 400 3000 300 2700 120

8 4000 520   2800 350 2400 260 2000 110
10 3200 450   2200 300 1900 230 1600 100
12 2700 410   1900 270 1600 210 1300 100

2 6400 210 3200 50
  3 4200 210 2100 50
  4 3200 210 1600 50
  5 2500 210 1300 50
  6 2100 210 1000 45
  8 1600 170   800 45
10 1300 160   600 40
12 1000 130   530 40

<0.1D (D<&3)
<0.2D (D>&3)

<0.2D (D >&2)

<1.5D

<0.05D (D= &2)
<0.1D (D>&2)

<0.05D

<1D

DD

<0.1D (D<&3)
<0.2D (D>&3)

<1.5D

D

<0.2D (D >&2)

<0.05D

D

1)

30HRC)
(30 45HRC)

(45 55HRC)

-1) -1) -1) -1)

-1) -1)
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MS3MC E

D1 ap L1 D4

1 2.5 40 4 3 1
1.5 4 40 4 3 1
2 6 50 6 3 1
3 8 50 6 3 1
4 11 50 6 3 1
5 11 50 6 3 1
6 13 50 6 3 2
8 19 60 8 3 2

10 22 75 10 3 2
12 24 75 12 3 2

D1 <3 3<D1 <6 6<D1 <12
 0
- 0.020

- 0.015
- 0.038

- 0.020
- 0.047

4 <D4 <6 8 <D4 <10 D4=12
 0
- 0.008

 0
- 0.009

 0
- 0.011

øD
4(

h6
)

øD
1

ap
L1

15°

øD
4(

h6
)

øD
1

ap
L1

35°MSUWC

h6

:

 (<30HRC)  (<45HRC) (<55HRC) (>55HRC)
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  1 40000   900 32000 700 27000 510 24000 210
  1.5 30000 1020 21000 675 18000 510 15000 210
  2 22500 1020 15000 675 13500 510 12000 210
  3 15000 1020 10500 675   9000 510   7500 210
  4 11250 1020   7800 675   6800 510   6000 210
  5 9000 1020   6300 675   5400 510   4800 210
  6 7500 1020   5250 675   4500 510   4050 210
  8 6000   840   4200 585   3400 410   3000 180
10 4800   765   3300 510   2700 370   2400 165
12 4050   765   2850 465   2300 330   1950 135

  1 20000 380 10000   90
  1.5 12800 360   6400 121
  2 10000 360   5000   90
  3 6400 360   3000   90
  4 5000 360   2400   90
  5 4000 360   2000   90
  6 3100 360   1600   90
  8 2400 290   1200   70
10 1900 260   1000   70
12 1600 230     800 109

<0.1D (D<&3)
<0.2D (D>&3)

<1.5D

<0.05D (D<&2)
<0.1D (D>&2)

<0.05D

<1D

DD

<0.1D (D<&3)
<0.2D (D>&3)

<1.5D

D

<0.05DD

<0.05D <1.5D

<0.1D (D< &2)
<0.2D (D > &2)

<0.1D (D< &2)
<0.2D (D > &2)

1)

30HRC)
(30 45HRC)

(45 55HRC)

-1) -1) -1) -1)

-1) -1)
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MS4MC E

D1 ap L1 D4

1 2.5 40 4 4 1
1.5 4 40 4 4 1
2 6 50 6 4 1
3 8 50 6 4 1
4 11 50 6 4 1
5 13 50 6 4 1
6 13 50 6 4 2
8 19 60 8 4 2

10 22 75 10 4 2
12 26 75 12 4 2
16 32 90 16 4 2

D1 <3 3<D1 <6 6<D1 <16
 0
- 0.020

- 0.015
- 0.038

- 0.020
- 0.047

4 <D4 <6 8 <D4 <10 12 <D4 <16
 0
- 0.008

 0
- 0.009

 0
- 0.011

øD
4(

h6
)

øD
1

ap
L1

15°

øD
4(

h6
)

øD
1

ap
L1

35°MSUWC

h6

:

 (<30HRC)  (<45HRC) (<55HRC) (>55HRC)
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  1 40000 1200 32000 960 27000 675 24000 270
  1.5 30000 1350 21000 900 18000 675 15000 270
  2 22500 1350 15000 900 13650 675 12000 270
  3 15000 1350 10500 900   9000 675   7500 270
  4 11250 1350   7800 900   6750 675   6000 270
  5 9000 1350   6300 900   5400 675   4800 270
  6 7500 1350   5250 900   4500 675   4050 270
  8 6000 1170   4200 780   3600 585   3000 240
10 4800 1020   3300 675   2850 510   2400 210
12 4050 1020   2850 615   2400 465   1950 180
16 3000   870   2400 480   1950 345   1650 150

  1 20000 500 10000 110
  1.5 12800 400   6400 110
  2 9500 400   4800 110
  3 6400 400   3100 110
  4 4800 480   2400 110
  5 4000 400   1900 110
  6 3100 400   1600 110
  8 2400 300   1200 100
10 1900 300     900   80
12 1600 250     800   80
16 1200 180     600   60

<0.1D (D>&3)
<0.2D (D>&3)

<1.5D

<0.05D (D< &2)
<0.01D (D>&2)

<0.05D

<1D

DD

<0.1D (D<&3)
<0.2D (D>&3)

<1.5D

D

<0.05DD

<0.1D (D< &2)
<0.2D (D > &2)

<0.05D <1.5D

<0.1D (D< &2)
<0.2D (D > &2)

1)

30HRC)
(30 45HRC)

(45 55HRC)

-1) -1) -1) -1)

-1) -1)
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MS4JC E

D1 ap L1 D4

1 4 40 4 4 1
1.5 6 40 4 4 1
2 8 50 6 4 1
3 12 50 6 4 1
4 16 50 6 4 1
5 20 60 6 4 1
6 20 60 6 4 2
8 25 60 8 4 2

10 30 75 10 4 2
12 36 83 12 4 2

D1 <3 3<D1 <6 6<D1 <12
 0
- 0.020

- 0.015
- 0.038

- 0.020
- 0.047

4 <D4 <6 8 <D4 <10 D4=12
 0
- 0.008

 0
- 0.009

 0
- 0.011

øD
4(

h6
)

øD
1

ap
L1

15°

øD
4(

h6
)

øD
1

ap
L1

35°MSUWC

h6

:

 (<30HRC)  (<45HRC) (<55HRC) (>55HRC)

:

   - info@mitsubishitools.ru

info@mitsubishitools.ru 
www.mitsubishitools.ru

 



I123

  1 13000   90 9500   70 8000   50 6400 40
  1.5 8500   90 6400   70 5300   50 4200 40
  2 6400   90 4800   70 4000   50 3200 40
  3 4200 100 3400   80 2600   60 2100 40
  4 3400 120 2700 100 2100   75 1700 50
  5 2900 150 2300 120 1800   90 1500 60
  6 2500 180 2000 150 1500 110 1300 75
  8 1900 200 1500 150 1200 120 1000 75
10 1600 200 1300 150   950 110   800 75
12 1300 180 1100 150   800 110   670 75

2.5D

<0.02D

<2D

DD

<0.1D (D < &2)
<0.2D (D > &2) <0.05D

<0.05D ( )

30HRC)
(30 45HRC)

(45 55HRC)
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MS6MH E/MS8MH E

D1 ap L1 D4

6 13 60 6 6 1
8 19 60 8 6 1

10 22 75 10 6 1
12 26 75 12 6 1
16 32 90 16 6 1
20 36 100 20 8 2

D1=6 6<D1 <16 D1=20
- 0.015
- 0.038

- 0.020
- 0.047

- 0.020
- 0.053

D4=6 8 <D4 <10 12 <D4 <16 D4=20
 0
- 0.008

 0
- 0.009

 0
- 0.011

 0
- 0.013

øD
4(

h6
)

øD
1

ap
L1

øD
4(

h6
)

øD
1

ap
L1

45°MSUWC

h6

:

 (<30HRC)  (<45HRC) (<55HRC) (>55HRC)
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  6 20000 8100 14000 5400 12000 4080
  8 16000 7200 11200 4680   9600 3540
10 12800 6000   8800 4080   7600 3060
12 10800 5580   7600 3720   6400 2820
16 8000 3600   5600 2520   4800 2160
20 6400 2880   4400 1980   3800 1800

  6 8000 2700 2100 710
  8 6000 2200 1600 590
10 5000 2000 1200 480
12 4000 1760 1000 440
16 3000 1350   800 360
20 2400 1150   640 300

<0.05D

<1D

D

<0.05D

D

<0.01D

<0.01D

<1D

30HRC)
(30 45HRC)

(45 55HRC)

-1) -1) -1)

TiAl6V4 ( )

-1) -1)
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MS2SB E

R D1 ap L1 D4

1 2 3 45 6 2 1
1.5 3 4.5 45 6 2 1
2 4 6 45 6 2 1
2.5 5 7.5 50 6 2 1
3 6 9 50 6 2 2
4 8 12 60 8 2 2
5 10 14 75 10 2 2
6 12 16 75 12 2 2

1<R<6
±0.015

D1<2 2<D1<6 6<D1
 0
- 0.020

 0
- 0.028

 0
- 0.038

D4=6 8<D4<10 D4=12
 0
- 0.008

 0
- 0.009

 0
- 0.011

øD
4(

h6
)

øD
1

ap
L1

15°

R

øD
4(

h6
)

øD
1

ap
L1

R
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MS2MB E

R D1 ap L1 D4

1 2 5 50 6 2 1
1.5 3 8 60 6 2 1
2 4 8 70 6 2 1
2.5 5 10 90 6 2 1
3 6 12 90 6 2 2
4 8 14 100 8 2 2
5 10 18 100 10 2 2
6 12 22 110 12 2 2

1<R<6
±0.015

D1<2 2<D1<6 6<D1
 0
- 0.020

 0
- 0.028

 0
- 0.038

D4=6 8<D4<10 D4=12
 0
- 0.008

 0
- 0.009

 0
- 0.011

øD
4(

h6
)

øD
1

ap
L1

15°

R

øD
4(

h6
)øD

1

ap
L1

R

D1<2D1>2

35° 30°MSUWC

R
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:
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%<15° %>15° %<15° %>15°

R1 35000 2400 25000 1400 25000 1500 20000 900
R1.5 30000 2500 23000 1400 20000 1500 15000 900
R2 25000 2600 20000 1500 17000 1500 13000 900
R2.5 23000 2600 17000 1500 15000 1500 11000 900
R3 20000 2600 15000 1500 13000 1500 10000 900
R4 15000 2700 11000 1500 10000 1500   7500 900
R5 12000 2700   9000 1500   8000 1500   6000 900
R6 10000 2500   7500 1400   6600 1400   5000 800

R1 24000 1600 7300 500
R1.5 16000 1300 5000 420
R2 12000 1300 3600 370
R2.5 10000 1100 3000 340
R3   8000 1000 2500 330
R4   6000 1100 1900 340
R5   5000 1100 1500 340
R6   4000 1000 1200 300

MS2SB E MS2MB E

<0.2R (R =1)
<0.4R (R>1)

<0.06R

<0.1R

<0.1R

<0.2R (R =1)
<0.4R (R>1)

<0.06R

<0.1R

<0.1R

R

%

ap

45HRC)
(45 58HRC)

R

-1) -1) -1) -1)

( )

R
-1) -1)
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MS4MRB E

D1 R ap L1 D4

6 0.25 13 50 6 4 1
6 0.5 13 50 6 4 1
6 1.0 13 50 6 4 1
8 0.25 19 60 8 4 1
8 0.5 19 60 8 4 1
8 1.0 19 60 8 4 1

10 0.25 22 75 10 4 1
10 0.5 22 75 10 4 1
10 1.0 22 75 10 4 1
12 1.0 26 75 12 4 1
12 1.5 26 75 12 4 1
12 2.0 26 75 12 4 1
16 1.5 32 90 16 4 1
16 2.0 32 90 16 4 1
16 3.0 32 90 16 4 1

D1=6 6<D1 <16
- 0.015
- 0.038

- 0.020
- 0.047

D4=6 8 <D4 <10 12 <D4 <16
 0
- 0.008

 0
- 0.009

 0
- 0.011

øD
4(

h6
)

øD
1

ap
L1R

35°MSUWC

h6

:
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  1 40000 1200 32000 960 27000 675 24000 270
  1.5 30000 1350 21000 900 18000 675 15000 270
  2 22500 1350 15000 900 13650 675 12000 270
  3 15000 1350 10500 900   9000 675   7500 270
  4 11250 1350   7800 900   6750 675   6000 270
  5 9000 1350   6300 900   5400 675   4800 270
  6 7500 1350   5250 900   4500 675   4050 270
  8 6000 1170   4200 780   3600 585   3000 240
10 4800 1020   3300 675   2850 510   2400 210
12 4050 1020   2850 615   2400 465   1950 180
16 3000   870   2400 480   1950 345   1650 150

  1 20000 500 10000 110
  1.5 12800 400   6400 110
  2 9500 400   4800 110
  3 6400 400   3100 110
  4 4800 480   2400 110
  5 4000 400   1900 110
  6 3100 400   1600 110
  8 2400 300   1200 100
10 1900 300     900   80
12 1600 250     800   80
16 1200 180     600   60

MS4MRB E

<0.1D (D>&3)
<0.2D (D>&3)

<1.5D

<0.05D (D< &2)
<0.01D (D>&2)

<0.05D

<1D

DD

<0.1D (D<&3)
<0.2D (D>&3)

<1.5D

D

<0.05DD

<0.1D (D< &2)
<0.2D (D > &2)

<0.05D <1.5D

<0.1D (D< &2)
<0.2D (D > &2)

1)

30HRC)
(30 45HRC)

(45 55HRC)

-1) -1) -1) -1)

-1) -1)
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MSSHV

MSMHV

D1 ap L3 D5 L1 D4

6 9 14 5.85 50 6 4 1
8 12 20 7.85 60 8 4 1

10 15 25 9.7 70 10 4 1
12 18 30 11.7 75 12 4 1
16 24 40 15.5 90 16 4 1
20 30 50 19.5 110 20 4 1

D1 ap L1 D4

6 13 50 6 4 1
8 19 60 8 4 1

10 22 70 10 4 1
12 26 75 12 4 1
16 35 90 16 4 1
20 45 110 20 4 1

D1 <12 D1>12
 0
- 0.020

 0
- 0.030

D4=6 8 <D4 <10 12 <D4 <16
 0
- 0.008

 0
- 0.009

 0
- 0.011

D1 <12 D1>12
 0
- 0.020

 0
- 0.030

D4=6 8 <D4 <10 12 <D4 <16
 0
- 0.008

 0
- 0.009

 0
- 0.011

43°
45°MSUWC

ap

øD
1

L1

øD
4(

h6
)

43°
45°MSUWC

øD
4(

h6
)

L3
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øD
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h6
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MSSHV

MSMHV

D1 ap L3 D5 L1 D4

6 9 14 5.85 50 6 4 1
8 12 20 7.85 60 8 4 1

10 15 25 9.7 70 10 4 1
12 18 30 11.7 75 12 4 1
16 24 40 15.5 90 16 4 1
20 30 50 19.5 110 20 4 1

D1 ap L1 D4

6 13 50 6 4 1
8 19 60 8 4 1

10 22 70 10 4 1
12 26 75 12 4 1
16 35 90 16 4 1
20 45 110 20 4 1

D1 <12 D1>12
 0
- 0.020

 0
- 0.030

D4=6 8 <D4 <10 12 <D4 <16
 0
- 0.008

 0
- 0.009

 0
- 0.011

D1 <12 D1>12
 0
- 0.020

 0
- 0.030

D4=6 8 <D4 <10 12 <D4 <16
 0
- 0.008

 0
- 0.009

 0
- 0.011

43°
45°MSUWC

43°
45°MSUWC

ap

øD
1

L1

øD
4(

h6
)

øD
4(

h6
)

L3
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1
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6 9000 2240 8000 2240 5300 1060
8 7000 1680 6000 1680 4000 960

10 5000 1440 4800 1440 3200 770
12 4000 1200 4000 1200 2700 760
16 3000 1140 3000 1140 2000 560
20 2400 860 2400 860 1600 510

6 6500 1280 4000 740 3700 440
8 5000 1150 3000 670 2800 340

10 4000 910 2500 530 2200 350
12 3500 900 2000 530 1900 300
16 2500 670 1500 390 1400 280
20 2000 610 1200 350 1100 260

MSSHV MSMHV

<0.2D

<1.5D

<0.1D

<1.5D

<0.5D

D

<1D

D

30HRC)
45HRC)

-1) -1) -1)

30HRC)
45HRC)

-1) -1) -1)

( )
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R D1 ap L1 D4

MP2SSBR0010 0.1 0.2 0.2 40 4 2 1
 R0020 0.2 0.4 0.4 40 4 2 1
 R0030 0.3 0.6 0.6 40 4 2 1
 R0040 0.4 0.8 0.8 40 4 2 1
 R0050 0.5 1 1 40 4 2 1
 R0050S06 0.5 1 1 40 6 2 1
 R0075 0.75 1.5 1.5 40 4 2 1
 R0075S06 0.75 1.5 1.5 40 6 2 1
 R0100 1 2 2 45 6 2 1
 R0150 1.5 3 3 45 6 2 1
 R0200 2 4 4 45 6 2 1
 R0250 2.5 5 5 50 6 2 1
 R0300 3 6 6 50 6 2 2
 R0400 4 8 8 60 8 2 2
 R0500 5 10 10 70 10 2 2
 R0600 6 12 12 75 12 2 2

±0.005

D4=12
 0
- 0.005

 0
- 0.006

 0
- 0.008

NEW

øD
4(

h5
)

øD
4(

h5
)

L1

L1

ap

øD
1

øD
1

R

R
ap

15°

4<D4<6 8<D4<10

0.1<R<6

MP2SSB

R
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:
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±0.005

D4=12
 0
- 0.005

 0
- 0.006

 0
- 0.008

R D1 ap L1 D4

MP2SBR0010 0.1 0.2 0.3 45 4 2 1
 R0015 0.15 0.3 0.5 45 4 2 1
 R0020 0.2 0.4 0.6 45 4 2 1
 R0025 0.25 0.5 0.8 45 4 2 1
 R0030 0.3 0.6 0.9 45 4 2 1
 R0035 0.35 0.7 1.1 45 4 2 1
 R0040 0.4 0.8 1.2 45 4 2 1
 R0045 0.45 0.9 1.4 45 4 2 1
 R0050 0.5 1 1.5 45 4 2 1
 R0060 0.6 1.2 1.8 45 4 2 1
 R0070 0.7 1.4 2.1 45 4 2 1
 R0075 0.75 1.5 2.3 45 4 2 1
 R0080 0.8 1.6 2.4 45 4 2 1
 R0090 0.9 1.8 2.7 45 4 2 1
 R0100 1 2 3 50 4 2 1
 R0125 1.25 2.5 3.8 50 4 2 1
 R0150 1.5 3 4.5 70 6 2 1
 R0200 2 4 6 70 6 2 1
 R0250 2.5 5 7.5 80 6 2 1
 R0300 3 6 9 80 6 2 2
 R0400 4 8 12 90 8 2 2
 R0500 5 10 15 100 10 2 2
 R0600 6 12 18 110 12 2 2

NEW

øD
4(

h5
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øD
4(

h5
)

L1

L1

ap
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1

øD
1
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R
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R D1 ap L1 D4

MP2MBR0025 0.25 0.5 1 45 4 2 1
 R0030 0.3 0.6 1.2 45 4 2 1
 R0040 0.4 0.8 1.6 45 4 2 1
 R0050 0.5 1 2.5 45 4 2 1
 R0060 0.6 1.2 2.5 45 4 2 1
 R0070 0.7 1.4 3 45 4 2 1
 R0075 0.75 1.5 4 45 4 2 1
 R0080 0.8 1.6 4 45 4 2 1
 R0090 0.9 1.8 5 45 4 2 1
 R0100 1 2 6 50 4 2 1
 R0125 1.25 2.5 6 50 4 2 1
 R0150S03 1.5 3 8 70 3 2 2
 R0150 1.5 3 8 70 6 2 1
 R0175 1.75 3.5 8 70 6 2 1
 R0200S04 2 4 8 70 4 2 2
 R0200 2 4 8 70 6 2 1
 R0250 2.5 5 12 80 6 2 1
 R0300 3 6 12 80 6 2 2
 R0400 4 8 14 90 8 2 2
 R0500 5 10 18 100 10 2 2
 R0600 6 12 22 110 12 2 2

NEW

øD
4(

h5
)

øD
4(

h5
)

L1

L1

ap

øD
1

øD
1

R

R
ap

15°

±0.005

D4=12
 0
- 0.005

 0
- 0.006

 0
- 0.008

4<D4<6 8<D4<10

0.25<R<6

MP2MB UWC 30°MS+

R
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%<15° %>15° %<15° %>15° %<15° %>15°

40000 300 40000 250 0.003 0.02 40000 300 40000 250 0.003 0.02 40000 300 40000 250 0.003 0.02
40000 500 40000 350 0.007 0.03 40000 500 40000 350 0.007 0.03 40000 500 40000 350 0.007 0.03
40000 1600 40000 1200 0.02 0.04 40000 1300 40000 950 0.015 0.04 40000 1300 40000 950 0.015 0.04
40000 2400 40000 1400 0.025 0.05 40000 1900 40000 1100 0.02 0.05 40000 1900 40000 1100 0.02 0.05
40000 3200 40000 1600 0.03 0.06 40000 2500 40000 1300 0.025 0.06 40000 2500 40000 1300 0.025 0.06
40000 4800 40000 2400 0.05 0.08 40000 4000 40000 1900 0.04 0.08 40000 4000 40000 1900 0.04 0.08
40000 5600 40000 3200 0.06 0.1 40000 5600 40000 3000 0.05 0.1 40000 5600 40000 3000 0.05 0.1
40000 6500 40000 4000 0.09 0.15 40000 6500 32000 3200 0.08 0.15 40000 6500 32000 3200 0.08 0.15
40000 6500 39000 4700 0.11 0.2 40000 6500 31000 3500 0.11 0.2 40000 6500 31000 3500 0.11 0.2
40000 7000 33000 4500 0.12 0.25 36000 6500 26000 3500 0.12 0.25 36000 6500 26000 3500 0.12 0.25
40000 7500 27000 4300 0.13 0.3 32000 6000 22000 3400 0.13 0.3 32000 6000 22000 3400 0.13 0.3
32000 7500 20000 3600 0.15 0.4 25000 6000 16000 2700 0.15 0.4 25000 6000 16000 2700 0.15 0.6
25000 6000 16000 2900 0.2 0.5 20000 5400 13000 2300 0.2 0.5 20000 5400 13000 2300 0.2 0.75
21000 5800 13000 2600 0.25 0.6 17000 4700 10000 2000 0.25 0.6 17000 4700 10000 2000 0.25 0.9
16000 4500 10000 2000 0.3 0.8 13000 3600 8000 1500 0.3 0.8 13000 3600 8000 1500 0.3 1.6
13000 3600 8000 1700 0.5 1 10000 2900 6400 1200 0.5 1 10000 2900 6400 1200 0.5 2

9000 2500 6000 1300 0.5 1.2 7200 2000 4800 1000 0.5 1.2 8500 2300 5300 1100 0.5 2.4

R

%

ap

p

<ap

<

, ,
,

45HRC)

 (45 55HRC)

R ap ap ap

-1) -1) -1) -1) -1) -1)

MP2SSB
MP2SB MP2MB

2) %
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R D1 ap L3 D5 B2 L1 D4
30' 1° 2° 3°

MP2XLBR0005N003 0.05 0.1 0.08 0.3 0.085 11.6° 50 4 2 1 0.3 0.3 0.4 0.4
 R0005N005 0.05 0.1 0.08 0.5 0.085 11.4° 50 4 2 1 0.5 0.5 0.6 0.7
 R0010N005 0.1 0.2 0.15 0.5 0.18 11.5° 50 4 2 1 0.5 0.5 0.6 0.7
 R0010N008 0.1 0.2 0.15 0.75 0.18 11.2° 50 4 2 1 0.8 0.8 0.9 1
 R0010N010 0.1 0.2 0.15 1 0.18 10.9° 50 4 2 1 1 1.1 1.2 1.3
 R0010N013 0.1 0.2 0.15 1.25 0.18 10.6° 50 4 2 1 1.3 1.4 1.5 1.7
 R0010N015 0.1 0.2 0.15 1.5 0.18 10.4° 50 4 2 1 1.6 1.6 1.8 2
 R0010N018 0.1 0.2 0.15 1.75 0.18 10.2° 50 4 2 1 1.8 1.9 2.1 2.3
 R0010N020 0.1 0.2 0.15 2 0.18 9.9° 50 4 2 1 2.1 2.2 2.4 2.6
 R0010N025 0.1 0.2 0.15 2.5 0.18 9.5° 50 4 2 1 2.6 2.7 3 3.3
 R0015N005 0.15 0.3 0.24 0.5 0.28 11.5° 50 4 2 1 0.5 0.5 0.6 0.6
 R0015N008 0.15 0.3 0.24 0.75 0.28 11.2° 50 4 2 1 0.8 0.8 0.9 1
 R0015N010 0.15 0.3 0.24 1 0.28 10.9° 50 4 2 1 1 1.1 1.2 1.3
 R0015N010S06 0.15 0.3 0.24 1 0.28 11.3° 50 6 2 1 1 1.1 1.2 1.3
 R0015N013 0.15 0.3 0.24 1.25 0.28 10.7° 50 4 2 1 1.3 1.4 1.5 1.6
 R0015N013S06 0.15 0.3 0.24 1.25 0.28 11.1° 50 6 2 1 1.3 1.4 1.5 1.6
 R0015N015 0.15 0.3 0.24 1.5 0.28 10.4° 50 4 2 1 1.6 1.6 1.8 2
 R0015N015S06 0.15 0.3 0.24 1.5 0.28 10.9° 50 6 2 1 1.6 1.6 1.8 2
 R0015N018 0.15 0.3 0.24 1.75 0.28 10.2° 50 4 2 1 1.8 1.9 2.1 2.3
 R0015N020 0.15 0.3 0.24 2 0.28 9.9° 50 4 2 1 2.1 2.2 2.4 2.6
 R0015N025 0.15 0.3 0.24 2.5 0.28 9.5° 50 4 2 1 2.6 2.7 3 3.3
 R0015N030 0.15 0.3 0.24 3 0.28 9.1° 50 4 2 1 3.1 3.3 3.6 4
 R0015N035 0.15 0.3 0.24 3.5 0.28 8.7° 50 4 2 1 3.7 3.8 4.2 4.6
 R0015N040 0.15 0.3 0.24 4 0.28 8.4° 50 4 2 1 4.2 4.4 4.8 5.3
 R0020N005 0.2 0.4 0.3 0.5 0.37 11.6° 50 4 2 1 0.5 0.5 0.5 0.6
 R0020N008 0.2 0.4 0.3 0.75 0.37 11.3° 50 4 2 1 0.7 0.8 0.9 0.9
 R0020N010 0.2 0.4 0.3 1 0.37 11° 50 4 2 1 1 1.1 1.2 1.3
 R0020N010S06 0.2 0.4 0.3 1 0.37 11.3° 50 6 2 1 1 1.1 1.2 1.3
 R0020N015 0.2 0.4 0.3 1.5 0.37 10.4° 50 4 2 1 1.5 1.6 1.7 1.9
 R0020N020 0.2 0.4 0.3 2 0.37 9.9° 50 4 2 1 2.1 2.2 2.3 2.6
 R0020N020S06 0.2 0.4 0.3 2 0.37 10.6° 50 6 2 1 2.1 2.2 2.3 2.6
 R0020N025 0.2 0.4 0.3 2.5 0.37 9.5° 50 4 2 1 2.6 2.7 2.9 3.3
 R0020N030 0.2 0.4 0.3 3 0.37 9.1° 50 4 2 1 3.1 3.2 3.5 3.9
 R0020N035 0.2 0.4 0.3 3.5 0.37 8.7° 50 4 2 1 3.6 3.8 4.1 4.6
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R D1 ap L3 D5 B2 L1 D4
30' 1° 2° 3°

MP2XLBR0020N040 0.2 0.4 0.3 4 0.37 8.4° 50 4 2 1 4.2 4.3 4.7 5.2
 R0020N045 0.2 0.4 0.3 4.5 0.37 8° 50 4 2 1 4.7 4.9 5.3 5.9
 R0020N050 0.2 0.4 0.3 5 0.37 7.7° 50 4 2 1 5.2 5.4 5.9 6.6
 R0020N055 0.2 0.4 0.3 5.5 0.37 7.5° 50 4 2 1 5.7 6 6.5 7.2
 R0020N060 0.2 0.4 0.3 6 0.37 7.2° 50 4 2 1 6.2 6.5 7.1 7.9
 R0025N010 0.25 0.5 0.37 1 0.47 11° 50 4 2 1 1 1 1.1 1.2
 R0025N015 0.25 0.5 0.37 1.5 0.47 10.4° 50 4 2 1 1.5 1.6 1.7 1.9
 R0025N015S06 0.25 0.5 0.37 1.5 0.47 11° 50 6 2 1 1.5 1.6 1.7 1.9
 R0025N020 0.25 0.5 0.37 2 0.47 9.9° 50 4 2 1 2.1 2.1 2.3 2.6
 R0025N020S06 0.25 0.5 0.37 2 0.47 10.6° 50 6 2 1 2.1 2.1 2.3 2.6
 R0025N025 0.25 0.5 0.37 2.5 0.47 9.5° 50 4 2 1 2.6 2.7 2.9 3.2
 R0025N025S06 0.25 0.5 0.37 2.5 0.47 10.3° 50 6 2 1 2.6 2.7 2.9 3.2
 R0025N030 0.25 0.5 0.37 3 0.47 9.1° 50 4 2 1 3.1 3.2 3.5 3.9
 R0025N030S06 0.25 0.5 0.37 3 0.47 10° 50 6 2 1 3.1 3.2 3.5 3.9
 R0025N035 0.25 0.5 0.37 3.5 0.47 8.7° 50 4 2 1 3.6 3.8 4.1 4.6
 R0025N040 0.25 0.5 0.37 4 0.47 8.3° 50 4 2 1 4.1 4.3 4.7 5.2
 R0025N045 0.25 0.5 0.37 4.5 0.47 8° 50 4 2 1 4.7 4.9 5.3 5.9
 R0025N050 0.25 0.5 0.37 5 0.47 7.7° 50 4 2 1 5.2 5.4 5.9 6.6
 R0025N055 0.25 0.5 0.37 5.5 0.47 7.4° 50 4 2 1 5.7 6 6.5 7.2
 R0025N060 0.25 0.5 0.37 6 0.47 7.2° 50 4 2 1 6.2 6.5 7.1 7.9
 R0025N070 0.25 0.5 0.37 7 0.47 6.7° 50 4 2 1 7.3 7.6 8.3 9.2
 R0025N080 0.25 0.5 0.37 8 0.47 6.3° 50 4 2 1 8.3 8.7 9.5 10.5
 R0025N090 0.25 0.5 0.37 9 0.47 5.9° 50 4 2 1 9.4 9.8 10.7 11.9
 R0025N100 0.25 0.5 0.37 10 0.47 5.6° 50 4 2 1 10.4 10.9 11.9 13.2
 R0030N015 0.3 0.6 0.45 1.5 0.57 10.4° 50 4 2 1 1.5 1.6 1.8 2
 R0030N015S06 0.3 0.6 0.45 1.5 0.57 11° 50 6 2 1 1.5 1.6 1.8 2
 R0030N020 0.3 0.6 0.45 2 0.57 9.9° 50 4 2 1 2.1 2.2 2.4 2.6
 R0030N020S06 0.3 0.6 0.45 2 0.57 10.6° 50 6 2 1 2.1 2.2 2.4 2.6
 R0030N025 0.3 0.6 0.45 2.5 0.57 9.4° 50 4 2 1 2.6 2.7 3 3.3
 R0030N030 0.3 0.6 0.45 3 0.57 9° 50 4 2 1 3.1 3.3 3.6 4
 R0030N030S06 0.3 0.6 0.45 3 0.57 9.9° 50 6 2 1 3.1 3.3 3.6 4
 R0030N035 0.3 0.6 0.45 3.5 0.57 8.6° 50 4 2 1 3.7 3.8 4.2 4.6
 R0030N040 0.3 0.6 0.45 4 0.57 8.2° 50 4 2 1 4.2 4.4 4.8 5.3
 R0030N040S06 0.3 0.6 0.45 4 0.57 9.3° 50 6 2 1 4.2 4.4 4.8 5.3
 R0030N045 0.3 0.6 0.45 4.5 0.57 7.9° 50 4 2 1 4.7 4.9 5.4 5.9
 R0030N050 0.3 0.6 0.45 5 0.57 7.6° 50 4 2 1 5.2 5.5 6 6.6
 R0030N050S06 0.3 0.6 0.45 5 0.57 8.8° 50 6 2 1 5.2 5.5 6 6.6
 R0030N055 0.3 0.6 0.45 5.5 0.57 7.3° 50 4 2 1 5.8 6 6.6 7.3
 R0030N060 0.3 0.6 0.45 6 0.57 7.1° 50 4 2 1 6.3 6.6 7.2 7.9
 R0030N060S06 0.3 0.6 0.45 6 0.57 8.3° 50 6 2 1 6.3 6.6 7.2 7.9
 R0030N065 0.3 0.6 0.45 6.5 0.57 6.8° 50 4 2 1 6.8 7.1 7.8 8.6
 R0030N070 0.3 0.6 0.45 7 0.57 6.6° 50 4 2 1 7.3 7.6 8.4 9.3
 R0030N080 0.3 0.6 0.45 8 0.57 6.2° 50 4 2 1 8.4 8.7 9.6 10.6
 R0030N080S06 0.3 0.6 0.45 8 0.57 7.6° 50 6 2 1 8.4 8.7 9.6 10.6
 R0030N085 0.3 0.6 0.45 8.5 0.57 6° 50 4 2 1 8.9 9.3 10.2 11.3
 R0030N090 0.3 0.6 0.45 9 0.57 5.8° 50 4 2 1 9.4 9.8 10.8 11.9
 R0030N095 0.3 0.6 0.45 9.5 0.57 5.7° 50 4 2 1 9.9 10.4 11.4 12.6
 R0030N100 0.3 0.6 0.45 10 0.57 5.5° 50 4 2 1 10.5 10.9 12 13.2
 R0030N110 0.3 0.6 0.45 11 0.57 5.2° 50 4 2 1 11.5 12 13.2 14.6
 R0030N120 0.3 0.6 0.45 12 0.57 5° 50 4 2 1 12.5 13.1 14.4 15.9
 R0040N020 0.4 0.8 0.6 2 0.77 9.9° 50 4 2 1 2.1 2.2 2.4 2.6
 R0040N020S06 0.4 0.8 0.6 2 0.77 10.6° 50 6 2 1 2.1 2.2 2.4 2.6
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R D1 ap L3 D5 B2 L1 D4
30' 1° 2° 3°

MP2XLBR0040N024S06 0.4 0.8 0.6 2.4 0.77 10.3° 50 6 2 1 2.5 2.6 2.8 3.1
 R0040N030 0.4 0.8 0.6 3 0.77 8.9° 50 4 2 1 3.1 3.3 3.6 3.9
 R0040N030S06 0.4 0.8 0.6 3 0.77 9.9° 50 6 2 1 3.1 3.3 3.6 3.9
 R0040N040 0.4 0.8 0.6 4 0.77 8.2° 50 4 2 1 4.2 4.4 4.8 5.2
 R0040N040S06 0.4 0.8 0.6 4 0.77 9.3° 50 6 2 1 4.2 4.4 4.8 5.2
 R0040N050 0.4 0.8 0.6 5 0.77 7.5° 50 4 2 1 5.2 5.5 6 6.6
 R0040N060 0.4 0.8 0.6 6 0.77 6.9° 50 4 2 1 6.3 6.5 7.2 7.9
 R0040N070 0.4 0.8 0.6 7 0.77 6.5° 50 4 2 1 7.3 7.6 8.4 9.2
 R0040N080 0.4 0.8 0.6 8 0.77 6° 50 4 2 1 8.4 8.7 9.5 10.6
 R0040N090 0.4 0.8 0.6 9 0.77 5.7° 50 4 2 1 9.4 9.8 10.7 11.9
 R0040N100 0.4 0.8 0.6 10 0.77 5.4° 50 4 2 1 10.5 10.9 11.9 13.2
 R0040N120 0.4 0.8 0.6 12 0.77 4.8° 50 4 2 1 12.5 13.1 14.3 15.9
 R0050N030 0.5 1 0.75 3 0.96 8.7° 50 4 2 1 3.2 3.4 3.7 4.1
 R0050N030S06 0.5 1 0.75 3 0.96 9.8° 50 6 2 1 3.2 3.4 3.7 4.1
 R0050N040 0.5 1 0.75 4 0.96 7.9° 50 4 2 1 4.3 4.5 4.9 5.4
 R0050N040S06 0.5 1 0.75 4 0.96 9.2° 50 6 2 1 4.3 4.5 4.9 5.4
 R0050N050 0.5 1 0.75 5 0.96 7.3° 50 4 2 1 5.3 5.6 6.1 6.7
 R0050N050S06 0.5 1 0.75 5 0.96 8.6° 50 6 2 1 5.3 5.6 6.1 6.7
 R0050N060 0.5 1 0.75 6 0.96 6.7° 50 4 2 1 6.4 6.7 7.3 8.1
 R0050N060S06 0.5 1 0.75 6 0.96 8.2° 50 6 2 1 6.4 6.7 7.3 8.1
 R0050N070 0.5 1 0.75 7 0.96 6.2° 50 4 2 1 7.4 7.8 8.5 9.4
 R0050N080 0.5 1 0.75 8 0.96 5.8° 50 4 2 1 8.5 8.9 9.7 10.7
 R0050N080S06 0.5 1 0.75 8 0.96 7.3° 50 6 2 1 8.5 8.9 9.7 10.7
 R0050N090 0.5 1 0.75 9 0.96 5.5° 50 4 2 1 9.5 10 10.9 12
 R0050N100 0.5 1 0.75 10 0.96 5.1° 50 4 2 1 10.6 11.1 12.1 13.4
 R0050N100S06 0.5 1 0.75 10 0.96 6.7° 60 6 2 1 10.6 11.1 12.1 13.4
 R0050N120 0.5 1 0.75 12 0.96 4.6° 50 4 2 1 12.7 13.2 14.5 16
 R0050N120S06 0.5 1 0.75 12 0.96 6.1° 60 6 2 1 12.7 13.2 14.5 16
 R0050N140 0.5 1 0.75 14 0.96 4.2° 55 4 2 1 14.8 15.4 16.9 18.7
 R0050N160 0.5 1 0.75 16 0.96 3.8° 55 4 2 1 16.9 17.6 19.3 21.3
 R0050N160S06 0.5 1 0.75 16 0.96 5.2° 65 6 2 1 16.9 17.6 19.3 21.3
 R0050N180 0.5 1 0.75 18 0.96 3.5° 55 4 2 1 18.9 19.8 21.7 24
 R0050N200 0.5 1 0.75 20 0.96 3.3° 55 4 2 1 21 22 24.1 26.6
 R0050N200S06 0.5 1 0.75 20 0.96 4.6° 65 6 2 1 21 22 24.1 26.6
 R0060N060 0.6 1.2 0.9 6 1.16 6.6° 50 4 2 1 6.4 6.7 7.3 8
 R0060N060S06 0.6 1.2 0.9 6 1.16 8.1° 55 6 2 1 6.4 6.7 7.3 8
 R0060N080 0.6 1.2 0.9 8 1.16 5.7° 50 4 2 1 8.5 8.9 9.7 10.7
 R0060N080S06 0.6 1.2 0.9 8 1.16 7.3° 55 6 2 1 8.5 8.9 9.7 10.7
 R0060N100 0.6 1.2 0.9 10 1.16 5° 50 4 2 1 10.6 11 12.1 13.3
 R0060N100S06 0.6 1.2 0.9 10 1.16 6.6° 55 6 2 1 10.6 11 12.1 13.3
 R0060N120 0.6 1.2 0.9 12 1.16 4.4° 50 4 2 1 12.7 13.2 14.5 16
 R0060N120S06 0.6 1.2 0.9 12 1.16 6° 65 6 2 1 12.7 13.2 14.5 16
 R0060N140 0.6 1.2 0.9 14 1.16 4° 55 4 2 1 14.8 15.4 16.9 18.7
 R0060N160 0.6 1.2 0.9 16 1.16 3.7° 55 4 2 1 16.9 17.6 19.3 21.3
 R0060N160S06 0.6 1.2 0.9 16 1.16 5.1° 65 6 2 1 16.9 17.6 19.3 21.3
 R0060N180 0.6 1.2 0.9 18 1.16 3.4° 60 4 2 1 18.9 19.8 21.7 24
 R0060N200 0.6 1.2 0.9 20 1.16 3.1° 60 4 2 1 21 21.9 24 26.6
 R0060N240 0.6 1.2 0.9 24 1.16 2.7° 60 4 2 1 25.2 26.3 28.8 *
 R0070N080 0.7 1.4 1.05 8 1.34 5.5° 50 4 2 1 8.4 8.8 9.6 10.6
 R0070N120 0.7 1.4 1.05 12 1.34 4.3° 50 4 2 1 12.6 13.1 14.4 15.9
 R0070N160 0.7 1.4 1.05 16 1.34 3.5° 50 4 2 1 16.8 17.5 19.2 21.2
 R0075N030 0.75 1.5 1.1 3 1.44 8.6° 50 4 2 1 3.1 3.3 3.6 3.9
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R D1 ap L3 D5 B2 L1 D4
30' 1° 2° 3°

MP2XLBR0075N040 0.75 1.5 1.1 4 1.44 7.7° 50 4 2 1 4.2 4.4 4.8 5.2
 R0075N060 0.75 1.5 1.1 6 1.44 6.3° 50 4 2 1 6.3 6.6 7.2 7.9
 R0075N060S06 0.75 1.5 1.1 6 1.44 8° 50 6 2 1 6.3 6.6 7.2 7.9
 R0075N080 0.75 1.5 1.1 8 1.44 5.4° 50 4 2 1 8.4 8.8 9.6 10.6
 R0075N080S06 0.75 1.5 1.1 8 1.44 7.2° 60 6 2 1 8.4 8.8 9.6 10.6
 R0075N100 0.75 1.5 1.1 10 1.44 4.7° 50 4 2 1 10.5 11 12 13.2
 R0075N100S06 0.75 1.5 1.1 10 1.44 6.5° 60 6 2 1 10.5 11 12 13.2
 R0075N120 0.75 1.5 1.1 12 1.44 4.2° 50 4 2 1 12.6 13.1 14.4 15.9
 R0075N120S06 0.75 1.5 1.1 12 1.44 5.9° 60 6 2 1 12.6 13.1 14.4 15.9
 R0075N140 0.75 1.5 1.1 14 1.44 3.8° 55 4 2 1 14.7 15.3 16.8 18.5
 R0075N160 0.75 1.5 1.1 16 1.44 3.4° 55 4 2 1 16.8 17.5 19.2 21.2
 R0075N160S06 0.75 1.5 1.1 16 1.44 5° 60 6 2 1 16.8 17.5 19.2 21.2
 R0075N180 0.75 1.5 1.1 18 1.44 3.1° 60 4 2 1 18.9 19.7 21.6 23.8
 R0075N200 0.75 1.5 1.1 20 1.44 2.9° 60 4 2 1 21 21.9 23.9 *
 R0075N220 0.75 1.5 1.1 22 1.44 2.7° 60 4 2 1 23 24 26.3 *
 R0080N080 0.8 1.6 1.2 8 1.54 5.3° 55 4 2 1 8.4 8.8 9.6 10.5
 R0080N120 0.8 1.6 1.2 12 1.54 4.1° 55 4 2 1 12.6 13.1 14.4 15.9
 R0080N160 0.8 1.6 1.2 16 1.54 3.3° 55 4 2 1 16.8 17.5 19.1 21.2
 R0080N200 0.8 1.6 1.2 20 1.54 2.8° 55 4 2 1 21 21.9 23.9 *
 R0090N080 0.9 1.8 1.4 8 1.74 5.1° 55 4 2 1 8.4 8.8 9.6 10.5
 R0090N120 0.9 1.8 1.4 12 1.74 3.9° 55 4 2 1 12.6 13.1 14.3 15.8
 R0090N160 0.9 1.8 1.4 16 1.74 3.1° 55 4 2 1 16.8 17.5 19.1 21.1
 R0090N200 0.9 1.8 1.4 20 1.74 2.6° 55 4 2 1 20.9 21.8 23.9 *
 R0100N040 1 2 1.5 4 1.94 7.2° 50 4 2 1 4.2 4.4 4.7 5.2
 R0100N040S06 1 2 1.5 4 1.94 9° 50 6 2 1 4.2 4.4 4.7 5.2
 R0100N060 1 2 1.5 6 1.94 5.8° 50 4 2 1 6.3 6.6 7.1 7.8
 R0100N060S06 1 2 1.5 6 1.94 7.8° 50 6 2 1 6.3 6.6 7.1 7.8
 R0100N080 1 2 1.5 8 1.94 4.8° 50 4 2 1 8.4 8.8 9.5 10.5
 R0100N080S06 1 2 1.5 8 1.94 6.9° 50 6 2 1 8.4 8.8 9.5 10.5
 R0100N100 1 2 1.5 10 1.94 4.2° 50 4 2 1 10.5 10.9 11.9 13.1
 R0100N100S06 1 2 1.5 10 1.94 6.2° 50 6 2 1 10.5 10.9 11.9 13.1
 R0100N120 1 2 1.5 12 1.94 3.6° 50 4 2 1 12.6 13.1 14.3 15.8
 R0100N120S06 1 2 1.5 12 1.94 5.6° 60 6 2 1 12.6 13.1 14.3 15.8
 R0100N140 1 2 1.5 14 1.94 3.2° 55 4 2 1 14.7 15.3 16.7 18.4
 R0100N140S06 1 2 1.5 14 1.94 5.1° 60 6 2 1 14.7 15.3 16.7 18.4
 R0100N160 1 2 1.5 16 1.94 2.9° 55 4 2 1 16.8 17.5 19.1 *
 R0100N160S06 1 2 1.5 16 1.94 4.7° 65 6 2 1 16.8 17.5 19.1 21.1
 R0100N180 1 2 1.5 18 1.94 2.7° 55 4 2 1 18.9 19.7 21.5 *
 R0100N180S06 1 2 1.5 18 1.94 4.3° 65 6 2 1 18.9 19.7 21.5 23.8
 R0100N200 1 2 1.5 20 1.94 2.4° 65 4 2 1 20.9 21.8 23.9 *
 R0100N200S06 1 2 1.5 20 1.94 4° 65 6 2 1 20.9 21.8 23.9 26.4
 R0100N220 1 2 1.5 22 1.94 2.3° 65 4 2 1 23 24 26.3 *
 R0100N250 1 2 1.5 25 1.94 2° 65 4 2 1 26.2 27.3 * *
 R0100N250S06 1 2 1.5 25 1.94 3.5° 90 6 2 1 26.2 27.3 29.9 33
 R0100N300 1 2 1.5 30 1.94 1.7° 80 4 2 1 31.4 32.7 * *
 R0100N300S06 1 2 1.5 30 1.94 3° 90 6 2 1 31.4 32.7 35.9 *
 R0100N350 1 2 1.5 35 1.94 1.5° 80 4 2 1 36.6 38.2 * *
 R0100N350S06 1 2 1.5 35 1.94 2.7° 90 6 2 1 36.6 38.2 41.8 *
 R0100N400 1 2 1.5 40 1.94 1.4° 80 4 2 1 41.8 43.6 * *
 R0100N400S06 1 2 1.5 40 1.94 2.4° 90 6 2 1 41.8 43.6 47.8 *
 R0125N100 1.25 2.5 1.9 10 2.4 3.5° 55 4 2 1 10.4 10.8 11.8 12.9
 R0125N150 1.25 2.5 1.9 15 2.4 2.5° 55 4 2 1 15.6 16.3 17.8 *
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R D1 ap L3 D5 B2 L1 D4
30' 1° 2° 3°

MP2XLBR0125N200 1.25 2.5 1.9 20 2.4 2° 55 4 2 1 20.8 21.7 * *
 R0125N250 1.25 2.5 1.9 25 2.4 1.6° 70 4 2 1 26.1 27.2 * *
 R0125N300 1.25 2.5 1.9 30 2.4 1.4° 70 4 2 1 31.3 32.6 * *
 R0125N350 1.25 2.5 1.9 35 2.4 1.2° 70 4 2 1 36.5 38.1 * *
 R0150N060S03 1.5 3 2.3 6 2.9 60 3 2 1 * * * *
 R0150N080 1.5 3 2.3 8 2.9 6.3° 60 6 2 1 8.3 8.6 9.3 10.2
 R0150N100 1.5 3 2.3 10 2.9 5.5° 60 6 2 1 10.4 10.8 11.7 12.9
 R0150N120 1.5 3 2.3 12 2.9 4.9° 60 6 2 1 12.5 13 14.1 15.5
 R0150N140 1.5 3 2.3 14 2.9 4.4° 60 6 2 1 14.6 15.2 16.5 18.2
 R0150N160 1.5 3 2.3 16 2.9 4° 70 6 2 1 16.7 17.3 18.9 20.8
 R0150N200 1.5 3 2.3 20 2.9 3.4° 70 6 2 1 20.8 21.7 23.7 26.1
 R0150N250 1.5 3 2.3 25 2.9 2.8° 70 6 2 1 26.1 27.2 29.7 *
 R0150N300 1.5 3 2.3 30 2.9 2.5° 70 6 2 1 31.3 32.6 35.7 *
 R0150N350 1.5 3 2.3 35 2.9 2.2° 90 6 2 1 36.5 38 41.7 *
 R0150N400 1.5 3 2.3 40 2.9 1.9° 90 6 2 1 41.7 43.5 * *
 R0175N150 1.75 3.5 2.6 15 3.4 3.8° 65 6 2 1 15.6 16.2 17.7 19.4
 R0175N250 1.75 3.5 2.6 25 3.4 2.5° 65 6 2 1 26 27.1 29.6 *
 R0175N350 1.75 3.5 2.6 35 3.4 1.9° 90 6 2 1 36.5 38 * *
 R0175N450 1.75 3.5 2.6 45 3.4 1.5° 90 6 2 1 46.9 48.9 * *
 R0200N080S04 2 4 3 8 3.9 65 4 2 1 * * * *
 R0200N100 2 4 3 10 3.9 4.5° 65 6 2 1 10.4 10.8 11.6 12.7
 R0200N120 2 4 3 12 3.9 3.9° 65 6 2 1 12.5 12.9 14 15.4
 R0200N140 2 4 3 14 3.9 3.4° 65 6 2 1 14.6 15.1 16.4 18
 R0200N160 2 4 3 16 3.9 3.1° 70 6 2 1 16.6 17.3 18.8 20.7
 R0200N200 2 4 3 20 3.9 2.6° 70 6 2 1 20.8 21.7 23.6 *
 R0200N250 2 4 3 25 3.9 2.1° 70 6 2 1 26 27.1 29.6 *
 R0200N300 2 4 3 30 3.9 1.8° 80 6 2 1 31.2 32.6 * *
 R0200N350 2 4 3 35 3.9 1.6° 80 6 2 1 36.5 38 * *
 R0200N400 2 4 3 40 3.9 1.4° 90 6 2 1 41.7 43.5 * *
 R0200N450 2 4 3 45 3.9 1.2° 90 6 2 1 46.9 48.9 * *
 R0200N500 2 4 3 50 3.9 1.1° 100 6 2 1 52.1 54.3 * *
 R0250N150 2.5 5 3.8 15 4.9 2° 70 6 2 1 15.6 16.2 * *
 R0250N200 2.5 5 3.8 20 4.9 1.5° 70 6 2 1 20.8 21.6 * *
 R0250N250 2.5 5 3.8 25 4.9 1.2° 70 6 2 1 26 27.1 * *
 R0250N300 2.5 5 3.8 30 4.9 1° 80 6 2 1 31.2 * * *
 R0250N350 2.5 5 3.8 35 4.9 0.9° 80 6 2 1 36.4 * * *
 R0250N400 2.5 5 3.8 40 4.9 0.8° 90 6 2 1 41.7 * * *
 R0300N200 3 6 6 20 5.85 70 6 2 2 * * * *
 R0300N250 3 6 6 25 5.85 70 6 2 2 * * * *
 R0300N300 3 6 6 30 5.85 80 6 2 2 * * * *
 R0300N400 3 6 6 40 5.85 90 6 2 2 * * * *
 R0300N500 3 6 6 50 5.85 100 6 2 2 * * * *
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50000 200 0.002 50000 200 0.002 50000 200 0.004
50000 200 0.001 50000 200 0.002 50000 200 0.002
50000 400 0.003 50000 320 0.003 50000 320 0.006
50000 400 0.002 50000 320 0.002 50000 320 0.004
40000 300 0.001 40000 240 0.001 40000 240 0.002
40000 200 0.001 40000 160 0.001 40000 160 0.002
40000 100 0.001 40000 80 0.001 40000 80 0.002
50000 600 0.007 50000 480 0.007 50000 480 0.014
50000 600 0.005 50000 480 0.005 50000 480 0.01
50000 600 0.003 50000 480 0.003 50000 480 0.006
40000 400 0.003 40000 320 0.003 40000 320 0.006
40000 300 0.002 40000 240 0.002 40000 240 0.004
30000 250 0.002 30000 200 0.002 30000 200 0.004
30000 200 0.002 30000 160 0.002 30000 160 0.004
50000 1800 0.015 50000 1400 0.015 50000 1400 0.03
50000 1300 0.01 50000 1000 0.01 50000 1000 0.02
50000 900 0.005 50000 700 0.005 50000 700 0.01
40000 600 0.004 40000 480 0.004 40000 480 0.008
40000 400 0.003 40000 320 0.003 40000 320 0.006
30000 200 0.002 30000 160 0.002 30000 160 0.004
50000 2500 0.02 50000 2000 0.02 50000 2000 0.04
50000 1500 0.015 50000 1200 0.015 50000 1200 0.03
45000 1200 0.01 45000 950 0.01 45000 950 0.02
45000 900 0.007 45000 700 0.007 45000 700 0.014
36000 600 0.006 36000 480 0.006 36000 480 0.012
32000 400 0.005 32000 320 0.005 32000 320 0.01

8 32000 300 0.003 32000 240 0.003 32000 240 0.006
26000 200 0.002 26000 160 0.002 26000 160 0.004
50000 3500 0.03 50000 2800 0.03 50000 2800 0.06
50000 3500 0.03 50000 2800 0.03 50000 2800 0.06
44000 2500 0.02 44000 2000 0.02 44000 2000 0.04
37000 1200 0.01 37000 950 0.01 37000 950 0.02
37000 1000 0.008 37000 800 0.008 37000 800 0.016
35000 750 0.008 35000 600 0.008 35000 600 0.016

8 35000 600 0.006 35000 480 0.006 35000 480 0.012
9 30000 500 0.004 30000 400 0.004 30000 400 0.008

30000 500 0.003 30000 400 0.003 30000 400 0.006
22000 300 0.002 22000 240 0.002 22000 240 0.004
22000 200 0.002 22000 160 0.002 22000 160 0.004
50000 4400 0.04 50000 3500 0.04 50000 3500 0.08
50000 4000 0.04 50000 3200 0.04 50000 3200 0.08
50000 4000 0.02 50000 3200 0.02 50000 3200 0.04
35000 2400 0.02 35000 1900 0.02 35000 1900 0.04
35000 2400 0.02 35000 1900 0.02 35000 1900 0.04
30000 1500 0.015 30000 1200 0.015 30000 1200 0.03

8 30000 1500 0.01 30000 1200 0.01 30000 1200 0.02
30000 700 0.008 30000 560 0.008 30000 560 0.016
22000 500 0.006 22000 400 0.006 22000 400 0.012

ap

<0.1R (R <1)
<0.2R (R >1)
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40000 4000 0.05 40000 3200 0.05 40000 3200 0.1
40000 4000 0.05 40000 3200 0.05 40000 3200 0.1
35000 3000 0.03 35000 2400 0.03 35000 2400 0.06

8 30000 2000 0.02 30000 1600 0.02 30000 1600 0.04
20000 1000 0.01 20000 800 0.01 20000 800 0.02
20000 1000 0.01 20000 800 0.01 20000 800 0.02
18000 600 0.008 18000 480 0.008 18000 480 0.016
18000 500 0.008 18000 400 0.008 18000 400 0.016
13000 300 0.005 13000 240 0.005 13000 240 0.01
13000 250 0.005 13000 200 0.005 13000 200 0.01
40000 4400 0.04 40000 3500 0.04 40000 3500 0.08

8 40000 4000 0.04 40000 3200 0.04 40000 3200 0.08
27000 1900 0.02 27000 1500 0.02 27000 1500 0.04
16000 1400 0.02 16000 1100 0.02 16000 1100 0.04
15000 700 0.008 15000 560 0.008 15000 560 0.016
11000 300 0.006 11000 240 0.006 11000 240 0.012

8 40000 4000 0.05 40000 3200 0.05 40000 2560 0.1
26000 2000 0.04 26000 1600 0.04 26000 1280 0.08
17000 1400 0.03 17000 1120 0.03 17000 896 0.06
40000 6000 0.07 36000 4300 0.07 36000 4300 0.14

8 40000 6000 0.07 36000 4300 0.07 36000 4300 0.14
40000 5000 0.06 36000 3600 0.06 36000 3600 0.12
32000 3400 0.04 29000 2400 0.04 29000 2400 0.08
15000 1400 0.03 15000 1100 0.03 15000 1100 0.06
12000 900 0.02 12000 720 0.02 12000 720 0.04

9000 400 0.01 9000 320 0.01 9000 320 0.02
8 40000 6000 0.08 32000 3800 0.08 32000 3800 0.16

36000 4500 0.06 29000 2800 0.06 29000 2800 0.12
14000 1400 0.04 14000 1100 0.04 14000 1100 0.08
12000 1000 0.03 12000 800 0.03 12000 800 0.06

8 40000 6600 0.09 32000 4200 0.09 32000 4200 0.18
40000 5000 0.07 32000 3200 0.07 32000 3200 0.14
28000 2800 0.04 22000 1800 0.04 22000 1800 0.08
10000 800 0.03 10000 640 0.03 10000 640 0.06
40000 8000 0.1 32000 5000 0.1 32000 5000 0.2
40000 8000 0.1 32000 5000 0.1 32000 5000 0.2

8 40000 6000 0.1 32000 3800 0.1 32000 3800 0.2
40000 5000 0.08 32000 3200 0.08 32000 3200 0.16
40000 5000 0.08 32000 3200 0.08 32000 3200 0.16
32000 3500 0.05 26000 2200 0.05 26000 2200 0.1
10000 1000 0.04 10000 800 0.04 10000 800 0.08
10000 1000 0.04 10000 800 0.04 10000 800 0.08
10000 800 0.02 10000 640 0.02 10000 640 0.04
10000 600 0.02 10000 480 0.02 10000 480 0.04

8000 400 0.01 8000 320 0.01 8000 320 0.02

ap

MP2XLB

<0.1R (R <1)
<0.2R (R >1)

, ,
,

 (40 55HRC)

R
-1) -1) -1)
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36000 6000 0.12 29000 3800 0.12 29000 3800 0.24
32000 4500 0.1 26000 2900 0.1 26000 2900 0.2
26000 3200 0.07 21000 2000 0.07 21000 2000 0.14
12000 1400 0.06 8000 720 0.06 8000 720 0.12

8000 900 0.04 8000 700 0.04 8000 700 0.08
8000 800 0.02 8000 640 0.02 8000 510 0.04

32000 7000 0.15 26000 4500 0.15 22000 3800 0.3
32000 7000 0.15 26000 4500 0.15 22000 3800 0.3
32000 5000 0.1 26000 3200 0.1 22000 2700 0.2
27000 3800 0.1 22000 2400 0.1 22000 2400 0.2
21000 2700 0.08 17000 1700 0.08 17000 1700 0.16
10000 700 0.08 6000 560 0.08 6000 560 0.16

6000 700 0.06 6000 560 0.06 6000 560 0.12
6000 600 0.04 6000 480 0.04 6000 480 0.08

27500 4400 0.13 22000 2800 0.13 18000 2300 0.26
23000 3600 0.1 18000 2200 0.1 18000 2200 0.2
10000 1400 0.08 10000 1100 0.08 10000 1100 0.16

7500 900 0.04 7500 720 0.04 7500 720 0.08
24000 6000 0.2 19000 3800 0.2 16000 3200 0.4
24000 3800 0.15 19000 2400 0.15 16000 2000 0.3
20000 3000 0.1 16000 1900 0.1 16000 1900 0.2
12000 1700 0.1 12000 1400 0.1 12000 1400 0.2

8000 1000 0.05 8000 800 0.05 8000 800 0.1
22000 6000 0.2 18000 3800 0.2 13000 2800 0.4
22000 4400 0.2 18000 2800 0.2 13000 2000 0.4
22000 3800 0.15 18000 2400 0.15 13000 1700 0.3
22000 3600 0.1 18000 2300 0.1 13000 1600 0.2
20000 6000 0.2 16000 3800 0.2 11000 2600 0.4
20000 6000 0.2 16000 3800 0.2 11000 2600 0.4
20000 4500 0.15 16000 2800 0.15 11000 2000 0.3
20000 3000 0.15 16000 1900 0.15 11000 1300 0.3

ap

<0.1R (R <1)
<0.2R (R >1)

, ,
,

 (40 55HRC)

R
-1) -1) -1)
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VF2XL

D1 ap L3 D5 L1 D4

VF2XLD0010N005 0.1 0.15 0.5 0.085 45 4 2 1
 D0020N006 0.2 0.3 0.6 0.17 45 4 2 1
 D0020N010 0.2 0.3 1 0.17 45 4 2 1
 D0020N015 0.2 0.3 1.5 0.17 45 4 2 1
 D0030N010 0.3 0.5 1 0.27 45 4 2 1
 D0030N020 0.3 0.5 2 0.27 45 4 2 1
 D0030N030 0.3 0.5 3 0.27 45 4 2 1
 D0040N010 0.4 0.6 1 0.36 45 4 2 1
 D0040N020 0.4 0.6 2 0.36 45 4 2 1
 D0040N040 0.4 0.6 4 0.36 45 4 2 1
 D0050N020 0.5 0.8 2 0.46 45 4 2 1
 D0050N040 0.5 0.8 4 0.46 45 4 2 1
 D0050N060 0.5 0.8 6 0.46 45 4 2 1
 D0060N020 0.6 0.9 2 0.56 45 4 2 1
 D0060N040 0.6 0.9 4 0.56 45 4 2 1
 D0060N060 0.6 0.9 6 0.56 45 4 2 1
 D0080N040 0.8 1.2 4 0.76 45 4 2 1
 D0080N060 0.8 1.2 6 0.76 45 4 2 1
 D0080N080 0.8 1.2 8 0.76 50 4 2 1
 D0080N100 0.8 1.2 10 0.76 50 4 2 1
 D0100N040 1 1.5 4 0.94 50 4 2 1
 D0100N060 1 1.5 6 0.94 50 4 2 1
 D0100N080 1 1.5 8 0.94 50 4 2 1
 D0100N100 1 1.5 10 0.94 50 4 2 1
 D0100N120 1 1.5 12 0.94 50 4 2 1
 D0150N060 1.5 2.3 6 1.44 50 4 2 1
 D0150N080 1.5 2.3 8 1.44 50 4 2 1
 D0150N100 1.5 2.3 10 1.44 50 4 2 1
 D0150N120 1.5 2.3 12 1.44 50 4 2 1
 D0150N160 1.5 2.3 16 1.44 60 4 2 1
 D0200N060 2 3 6 1.9 50 4 2 1
 D0200N080 2 3 8 1.9 50 4 2 1
 D0200N100 2 3 10 1.9 50 4 2 1
 D0200N120 2 3 12 1.9 50 4 2 1

0.1 <D1 <3
 0
- 0.020
4 <D4 <6
 0
- 0.008

øD
4(

h6
)

L1
L3

øD
5

ap

øD
1

12°

D1<3 D1=3

UWC VF 30°

h6

:

 (<30HRC)  (<45HRC) (<55HRC) (>55HRC)

:
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D1 ap L3 D5 L1 D4

VF2XLD0200N160 2 3 16 1.9 60 4 2 1
 D0200N200 2 3 20 1.9 60 4 2 1
 D0300N120 3 4.5 12 2.9 50 6 2 1
 D0300N160 3 4.5 16 2.9 60 6 2 1
 D0300N200 3 4.5 20 2.9 60 6 2 1

:
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0.1 0.5 40000 100 0.002 40000 80 0.001

0.2
0.6 40000 400 0.004 40000 360 0.004
1 40000 300 0.003 40000 250 0.002
1.5 40000 200 0.002 40000 150 0.001

0.3
1 40000 500 0.006 40000 450 0.004
2 40000 400 0.003 38000 350 0.002
3 38000 250 0.002 36000 200 0.001

0.4
1 40000 800 0.008 36000 500 0.006
2 40000 500 0.007 30000 350 0.005
4 36000 300 0.004 27000 200 0.003

0.5
2 40000 800 0.01 30000 600 0.009
4 36000 600 0.008 27000 450 0.007
6 30000 400 0.005 22000 300 0.004

0.6
2 40000 1000 0.015 30000 700 0.012
4 36000 800 0.01 27000 500 0.01
6 30000 600 0.006 22000 350 0.006

0.8

4 36000 1200 0.03 27000 900 0.02
6 30000 900 0.02 22000 650 0.015
8 24000 600 0.01 18000 450 0.008

10 20000 400 0.008 15000 300 0.005

1

4 32000 1600 0.05 24000 1100 0.04
6 32000 1400 0.04 24000 1000 0.03
8 28000 1000 0.03 21000 750 0.02

10 28000 800 0.02 21000 600 0.015
12 24000 500 0.02 18000 370 0.01

1.5

6 22000 1200 0.08 16000 900 0.06
8 22000 1100 0.07 16000 800 0.05

10 22000 1000 0.06 16000 750 0.04
12 20000 800 0.05 15000 600 0.03
16 18000 500 0.03 13000 350 0.02

2

6 16000 1000 0.15 12000 750 0.15
8 16000 1000 0.15 12000 750 0.1

10 16000 800 0.1 12000 600 0.08
12 16000 800 0.08 12000 600 0.06
16 15000 600 0.06 11000 450 0.05
20 14000 500 0.05 10000 350 0.04

3
12 11000 800 0.2 8200 600 0.15
16 11000 600 0.15 8200 450 0.15
20 11000 500 0.1 8200 350 0.1

VF2XL

D
<ap

 (45 55HRC)  (55 62HRC)

X210Cr12

-1) -1)

2)
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VF2MV

D1 ap L1 D4

VF2MVD0050 0.5 1.3 40 4 2 1
D0100 1   2.5 40 4 2 1
D0150 1.5   3.8 40 4 2 1
D0200 2   5 40 4 2 1
D0250 2.5   6.3 40 4 2 1
D0300 3   7.5 50 6 2 1
D0400 4 10 50 6 2 1
D0500 5 12.5 50 6 2 1
D0600 6 15 50 6 2 2

0.5 <D1 <6
 0
- 0.020
4 <D4 <6
 0
- 0.008

L1

ap

øD
1

15°

øD
4(

h6
)

L1

ap

øD
1

øD
4(

h6
)

UWC VF 3
3

h6

:

 (<30HRC)  (<45HRC) (<55HRC) (>55HRC)
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VF2MV

0.5 40000 1000 0.015 40000 960 0.015 30000 600 0.01
1 40000 2000 0.06 32000 1600 0.06 16000 550 0.05
1.5 40000 3000 0.12 32000 1900 0.08 10600 500 0.08
2 30000 3000 0.18 24000 1900 0.10 8100 400 0.1
2.5 24000 2600 0.25 19000 1600 0.13 6400 350 0.13
3 20000 2300 0.30 16000 1400 0.15 5400 300 0.15
4 15000 2000 0.40 12000 1200 0.20 4000 240 0.2
5 12000 1600 0.50 9000 900 0.25 3200 190 0.2
6 10000 1400 0.60 7000 700 0.30 2700 160 0.2

D

<1D
<

<

 (45 55HRC)  (55 62HRC)

X210Cr12

-1) -1) -1)
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VF4MV

D1 ap L1 D4

VF4MVD0600   6 15 50 6 4 1
D0800   8 20 60 8 4 1
D1000 10 25 70 10 4 1
D1200 12 30 90 12 4 1
D1600 16 40 100 16 4 1
D2000 20 50 110 20 4 1

  6 10000 2100 0.60 7000 1400 0.30 2700 320 0.20 
  8 8000 1500 0.80 5600 1100 0.40 2000 240 0.20 
10 6400 1400 1.00 4500 950 0.50 1600 210 0.30 
12 5400 1200 1.00 3800 860 0.50 1300 160 0.30 
16 2400 550 3.00 1200 280 0.80 1000 130 0.30 
20 1900 480 4.00 1000 240 1.00 800 100 0.30

D1<12 D1>12
 0
- 0.020

 0
- 0.030

D4=6 8<D4<10 12<D4<16 D4=20
 0
- 0.008

 0
- 0.009

 0
- 0.011

 0
- 0.013

øD
1

ap
L1 øD

4(
h6

)

D

<1D

UWC VF 35°
38°

h6

:

 (<30HRC)  (<45HRC) (<55HRC) (>55HRC)

*

:

<

<

 (45 55HRC)  (55 62HRC)

X210Cr12

-1) -1) -1)
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VFMHV

D1 ap L1 D4

VFMHVD0200 2 4 45 4 4 1
D0250 2.5 5 45 4 4 1
D0300 3 8 45 6 4 1
D0350 3.5 8 45 6 4 1
D0400 4 11 45 6 4 1
D0500 5 13 50 6 4 1
D0600 6 13 50 6 4 2

6 13 70 6 4 2
D0700 7 19 60 8 4 1
D0800 8 19 60 8 4 2

8 19 80 8 4 2
D0900 9 22 70 10 4 1

10 22 100 8 4 3
D1000 10 22 70 10 4 2

10 22 100 10 4 2
D1100 11 26 100 10 4 3

12 26 110 10 4 3
D1200 12 26 75 12 4 2

12 26 110 12 4 2
D1300 13 26 110 12 4 3

14 32 130 12 4 3
D1600 16 35 90 16 4 2

18 42 150 16 4 3
D2000 20 45 110 20 4 2

D1<12 D1>12
 0
- 0.020

 0
- 0.030

4<D4<6 8<D4<10 12<D4<16 D4=20
 0
- 0.008

 0
- 0.009

 0
- 0.011

 0
- 0.013

ap

øD
1

ap L1

øD
4(

h6
)

15°

øD
4(

h6
)

øD
1

ap L1

øD
4(

h6
)

øD
1

ap
L1

D1<6

UWC VF 43°
45°

42°
45°

D1>6

h6

:

 (<30HRC)  (<45HRC) (<55HRC) (>55HRC)

:
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2 21000 1100 21000 1100 14000 560 9600 310 4800 130
3 15000 1250 15000 1250 10600 850 7400 380 4200 200
4 11000 1400 11000 1400 8000 960 5600 400 3200 220
5 9600 1920 9600 1920 6400 1020 4500 430 2500 250
6 8000 2240 8000 2240 5300 1060 3700 440 2100 250
7 6800 1900 6800 1900 4500 1010 3200 450 1800 260
8 6000 1680 6000 1680 4000 960 2800 450 1600 260
9 5300 1480 5300 1480 3500 840 2500 450 1400 220

10 4800 1440 4800 1440 3200 770 2200 440 1300 210
11 4400 1350 4400 1350 2900 760 2000 400 1200 190
12 4000 1250 4000 1250 2700 760 1900 380 1100 180
13 3700 1180 3700 1180 2500 700 1700 360 1000 160
14 3400 1160 3400 1160 2300 640 1600 350 900 140
16 3000 1140 3000 1140 2000 560 1400 340 800 130
18 2700 970 2700 970 1800 550 1200 340 700 110
20 2400 860 2400 860 1600 510 1100 330 600 100

2 17000 680 10000 400 9600 310 4800 130 3200 80
3 12000 720 6900 410 7400 380 3200 140 2700 110
4 9200 810 5600 490 5600 400 2400 150 2000 120
5 7600 1060 4500 630 4500 410 1900 170 1600 130
6 6400 1280 3700 740 3700 440 1600 190 1300 160
7 5500 1210 3200 700 3200 410 1400 190 1100 140
8 4800 1150 2800 670 2800 390 1200 190 1000 130
9 4200 1010 2500 600 2500 350 1100 180 900 130

10 3800 910 2200 530 2200 350 1000 160 800 130
11 3500 900 2000 530 2000 320 900 160 720 120
12 3200 900 1900 530 1900 300 800 160 660 110
13 2900 810 1700 480 1700 290 730 150 610 100
14 2700 760 1600 450 1600 290 680 140 570 90
16 2400 670 1400 390 1400 280 600 120 500 80
18 2100 670 1200 380 1200 270 530 120 440 70
20 1900 610 1100 350 1100 260 480 120 400 60

<0.2D <0.1D <0.05D

<1.5D <1.5D <1.5D

<0.5D

D
<0.2D

D

<1D

D

30HRC)

X5CrNi1810,
X5CrNiMo17-12-2

 (45 55HRC)

-1) -1) -1) -1) -1)

30HRC)

X5CrNi1810,
X5CrNiMo17-12-2

 (45 55HRC)

-1) -1) -1) -1) -1)

( )
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VFMHVCH

D1 ap L1 D4

16 35 90 16 4 1
D2000 20 45 110 20 4 1

CoolStar

16 2000 560 800 110
20 1600 510 600 100

16 1400 170
20 1100 130

16 <D1 <20
 0
- 0.03
D4=16 D4=20

 0
- 0.011

 0
- 0.013

øD
1

ap
L1 øD

4(
h6

)

D<0.1D <0.05D

0.5D 1.5D 0.5D 1.5D 0.5D 1.5D

UWC VF 42°
45°

h6

:

 (<30HRC)  (<45HRC) (<55HRC) (>55HRC)

:

X5CrNi1810, X5CrNiMo17-12-2, 

-1) -1)

X5CrNi1810, X5CrNiMo17-12-2, 

-1)
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VFJHV

D1 ap L1 D4

VFJHVD0200 2 8 60 6 4 1
D0300 3 12 60 6 4 1
D0400 4 16 60 6 4 1
D0500 5 20 60 6 4 1
D0600 6 24 60 6 4 2
D0800 8 28 80 8 4 2
D1000 10 35 90 10 4 2
D1200 12 40 100 12 4 2
D1600 16 55 125 16 4 2
D2000 20 60 140 20 4 2

D1<12 D1>12
 0
- 0.020

 0
- 0.030

D4=6 8<D4<10 12<D4<16 D4=20
 0
- 0.008

 0
- 0.009

 0
- 0.011

 0
- 0.013

øD
1

L1
ap

øD
4(

h6
)

øD
1

L1
ap

øD
4(

h6
)

D1>6

UWC VF 45°
43°
45°

D1<6

h6

:

 (<30HRC)  (<45HRC) (<55HRC) (>55HRC)
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2 16000 530 10000 320 10000 300 7400 140 3800 55
3 12000 820 7600 470 7600 440 5600 280 2500 80
4 9500 950 6000 520 6000 510 4500 310 1900 110
5 7600 1000 4800 550 4800 540 3600 330 1500 110
6 6300 1100 4000 610 4000 600 3000 330 1300 110
8 4700 1100 3000 630 3000 600 2200 330 960 100

10 3800 1000 2400 610 2400 570 1800 310 760 100
12 3100 980 2000 580 2000 520 1500 280 640 80
16 2300 810 1500 480 1500 420 1100 240 480 65
20 1900 740 1200 430 1200 390 900 220 380 50

VFJHV

<0.1D <0.05D <0.02D

<2.5D <2.5D <2.5D

30HRC)

X5CrNi1810,
X5CrNiMo17-12-2

 (45 55HRC)

-1) -1) -1) -1) -1)
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VF6MHV

D1 ap L1 D4

VF6MHVD0600 6 13 50 6 6 1
D0800 8 19 60 8 6 1
D1000 10 22 70 10 6 1
D1200 12 26 75 12 6 1
D1600 16 32 90 16 6 1
D2000 20 38 100 20 6 1

6 10600 2900 8000 2000 2100 320
8 8000 2900 6000 2000 1600 300

10 6400 2700 4800 2000 1300 260
12 5300 2700 4000 2000 1100 230
16 4000 2200 3000 1600 800 180
20 3200 1900 2400 1400 640 150

D1<12 D1>12
 0
- 0.020

 0
- 0.030

D4=6 8<D4<10 12<D4<16 D4=20
 0
- 0.008

 0
- 0.009

 0
- 0.011

 0
- 0.013

øD
1

L1

ap

øD
4(

h6
)

<0.1D <0.05D

<1.5D <1.5D

UWC VF 45°

h6

:

 (<30HRC)  (<45HRC) (<55HRC) (>55HRC)

:

X5CrNi1810, X5CrNiMo17-12-2, 

-1) -1) -1)

   - info@mitsubishitools.ru

info@mitsubishitools.ru 
www.mitsubishitools.ru

 



I158

VF6MHVCH

D1 ap L1 D4

10 22 70 10 6 1
D1200 12 26 75 12 6 1
D1600 16 32 90 16 6 1
D2000 20 38 100 20 6 1

CoolStar

10 4800 2000 1300 260
12 4000 2000 1100 230
16 3000 1600 800 180
20 2400 1400 640 150

10 4800 1400
12 4000 1200
16 3000 1100
20 2400 900

D1<12 D1>12
 0
- 0.020

 0
- 0.030

D4=10 D4=12 D4=16 D4=20
 0
- 0.009

 0
- 0.011

 0
- 0.011

 0
- 0.013

øD
1

ap
L1

øD
4(

h6
)

1.5D<

<0.1D

UWC VF 45°

h6

<0.1D <0.05D

:

 (<30HRC)  (<45HRC) (<55HRC) (>55HRC)

X5CrNi1810, X5CrNiMo17-12-2, 

-1) -1)

X5CrNi1810, X5CrNiMo17-12-2

-1)
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VF8MHVCH

D1 ap L1 D4

16 32 90 16 8 1
D2000 20 38 100 20 8 1

CoolStar

16 3000 2100 800 240
20 2400 1900 640 200

16 3000 1400
20 2400 1200

16<D1<20
 0
- 0.03
D4=16 D4=20

 0
- 0.011

 0
- 0.013

L1

ap

øD
4(

h6
)

øD
1

<0.08D <0.05D 1.5D<

<0.08D

UWC VF 44°
45°

h6

:

 (<30HRC)  (<45HRC) (<55HRC) (>55HRC)

X5CrNi1810, X5CrNiMo17-12-2, 

-1) -1)

X5CrNi18-10, X5CrNiMo17-12-2
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VFSD

D1 ap L1 D4

VFSDD0100 1 2 45 6 4 1
 D0150 1.5 3 45 6 4 1
 D0200 2 4 45 6 4 1
 D0250 2.5 5 45 6 4 1
 D0300 3 6 45 6 6 1
 D0350 3.5 7 45 6 6 1
 D0400 4 8 45 6 6 1
 D0500 5 10 50 6 6 1
 D0600 6 12 50 6 6 2
 D0800 8 16 60 8 6 2
 D1000 10 20 70 10 6 2
 D1200 12 24 75 12 6 2

1<D1<12
 0
- 0.02

D4=6 8<D4<10 D4=12
 0
- 0.008

 0
- 0.009

 0
- 0.011

L1

ap

øD
1

øD
4(

h6
)

15°

L1

ap

øD
4(

h6
)

øD
1

UWC VF 45°30°

D1<3 D1<3D1>3 D1>3

h6

:

 (<30HRC)  (<45HRC) (<55HRC) (>55HRC)

:
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VFMD

D1 ap L1 D4

VFMDD0100 1 3.5 60 6 4 1
 D0150 1.5 5 60 6 4 1
 D0200 2 7 60 6 4 1
 D0250 2.5 8 60 6 4 1
 D0300 3 10 60 6 6 1
 D0400 4 12 60 6 6 1
 D0500 5 15 60 6 6 1
 D0600 6 15 60 6 6 2
 D0800 8 20 75 8 6 2
 D1000 10 25 80 10 6 2
 D1200 12 30 100 12 6 2
 D1400 14 35 105 12 6 3
 D1500 15 40 110 16 6 1
 D1600 16 40 110 16 6 2
 D1800 18 40 120 16 6 3
 D2000 20 45 125 20 6 2
 D2200 22 45 135 20 6 3
 D2500 25 60 160 25 6 2

D1<12 D1>12
 0
- 0.02

 0
- 0.03

D4=6 8<D4<10 12<D4<16 20<D4<25
 0
- 0.008

 0
- 0.009

 0
- 0.011

 0
- 0.013

L1
ap

øD
1

øD
4(

h6
)15°

L1
ap

øD
4(

h6
)

øD
1

øD
4(

h6
)

L1
ap

øD
1

UWC VF 45°30°

D1<3 D1<3D1>3 D1>3

h6

:

 (<30HRC)  (<45HRC) (<55HRC) (>55HRC)
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1 40000 1200 0.05 40000 800 0.03 32000 500 0.02
2 40000 2000 0.1 24000 1000 0.05 16000 600 0.05
3 32000 3800 0.2 16000 1900 0.1  11000 1200 0.05
4 24000 4400 0.2 12000 2200 0.1  8000 1300 0.05
6 16000 5800 0.3 8000 2900 0.2  5300 1800 0.1  
8 12000 5800 0.4 6000 2900 0.2  4000 1800 0.1  

10 9600 5800 0.5 4800 2900 0.3  3200 1800 0.2  
12 8000 4800 0.6 4000 2400 0.3  2700 1500 0.2  
16 6000 3600 0.8 3000 1800 0.5  2000 1100 0.3  
20 4800 2900 1.0 2400 1400 0.5  1600 880 0.3  
25 3800 2300 1.0 1900 1100 0.5  1300 720 0.3  

1 15000 300 0.1 9500 110 0.05
2 8000 320 0.2 4800 190 0.1

VFSD VFMD

D

<1.5D <1.0D

 (45 55HRC)  (55 62HRC)

X210Cr12

 (62 70HRC)

1.3343 ( )

-1) -1) -1)

 (45 55HRC)  (55 62HRC)

X210Cr12

-1) -1)
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VFSFPR

D1 ap L1 D4

VFSFPRD0300 3 6 50 6 3 1
 D0400 4 8 50 6 3 1
 D0500 5 10 50 6 3 1
 D0600 6 12 50 6 3 2
 D0700 7 17 60 8 3 1
 D0800 8 17 60 8 4 2
 D0900 9 22 70 10 4 1
 D1000S08 10 22 90 8 4 3
 D1000 10 22 70 10 4 2
 D1200S10 12 27 100 10 4 3
 D1200 12 27 75 12 4 2
 D1400 14 27 75 12 4 3
 D1600 16 33 90 16 4 2
 D1800 18 33 90 16 4 3
 D2000 20 38 100 20 4 2

D4=6 8<D4<10 12<D4<16 D4=20
 0
- 0.008

 0
- 0.009

 0
- 0.011

 0
- 0.013

øD
4(

h6
)

ap
L1

15°

øD
1

øD
1

øD
4 (

h6
)

ap
L1

øD
1

øD
4(

h6
)

ap
L1

UWC VF 30°

D1<8 D1>8

h6

:

 (<30HRC)  (<45HRC) (<55HRC) (>55HRC)

:
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3 16000 960 13000 640 6400 260 5300 320 4200 70
4 12000 960 9500 640 4800 260 4000 320 3200 70
5 9500 960 7600 640 3800 260 3200 320 2500 70
6 8000 960 6400 680 3200 290 2700 340 2100 75
8 6000 1050 4800 760 2400 340 2000 400 1600 95

10 4800 1050 3800 760 1900 340 1600 400 1300 105
12 4000 960 3200 700 1600 320 1300 400 1100 110
16 3000 840 2400 620 1200 300 1000 360 800 110
20 2400 760 1900 560 1000 300 800 320 600 100

3 13000 720 11000 480 4800 190 3200 190 2100 25
4 9500 720 8000 480 3600 190 2400 190 1600 25
5 7600 720 6400 480 3200 190 1900 190 1300 25
6 6400 720 5300 480 2700 200 1600 200 1100 30
8 4800 800 4000 520 2000 220 1200 220 800 35

10 3800 800 3200 520 1600 220 1000 220 600 35
12 3200 750 2700 520 1300 210 800 210 500 40
16 2400 620 2000 450 1000 180 600 180 400 45
20 1900 540 1600 400 800 160 500 160 300 40

VFSFPR

D D

<0.5D <0.3D

<1.5D <1D

<0.5D<1D

30HRC)

X5CrNi1810,
X5CrNiMo17-12-2

 (45 55HRC)

-1) -1) -1) -1) -1)

30HRC)

X5CrNi1810,
X5CrNiMo17-12-2

 (45 55HRC)

-1) -1) -1) -1) -1)
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VFSFPRCH

D1 ap L1 D4

16 33 90 16 4 1
D2000 20 38 100 20 4 1

CoolStar

16 1200 300 800 110
20 1000 300 600 100

16 800 100
20 600 80

D4=16 D4=20
 0
- 0.011

 0
- 0.013

øD
1

ap

L1 øD
4(

h6
)

<0.5D <0.3D

0.5D 1.5D 0.5D 1.0D 0.5D 1.0D

D

UWC VF 30°

h6

:

 (<30HRC)  (<45HRC) (<55HRC) (>55HRC)

X5CrNi1810, X5CrNiMo17-12-2, 

-1) -1)

X5CrNi1810, X5CrNiMo17-12-2, 

-1)

:
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VF6SVRCH

D1 ap L1 D4

16 33 90 16 6 1
D2000 20 38 100 20 6 1

CoolStar

16 2400 1200 800 160
20 2000 1000 640 140

D4=16 D4=20
 0
- 0.011

 0
- 0.013

øD
1

ap
L1

øD
4(

h6
)

<0.3D <0.2D

0.5D 1.5D 0.5D 1.5D

UWC VF 30°

h6

:

 (<30HRC)  (<45HRC) (<55HRC) (>55HRC)

X5CrNi1810, X5CrNiMo17-12-2, 

-1) -1)

:
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VFMFPR

D1 ap L1 D4

VFMFPRD0500 5 15 60 6 4 1
 D0600 6 17 60 6 4 2
 D0700 7 22 75 8 4 1
 D0800 8 28 75 8 4 2
 D0900 9 28 100 10 4 1
 D1000 10 34 100 10 4 2
 D1200 12 40 110 12 4 2
 D1600 16 48 125 16 4 2
 D2000 20 57 140 20 4 2

D4=6 8<D4<10 12<D4<16 D4=20
 0
- 0.008

 0
- 0.009

 0
- 0.011

 0
- 0.013

5 3800 360 3200 290 2500 150 2500 150 1900 50
6 3200 360 2700 290 2100 160 2100 160 1600 60
8 2400 450 2000 360 1600 160 1600 160 1200 70

10 1900 450 1600 360 1300 180 1300 180 1000 75
12 1600 400 1300 320 1100 180 1100 180 800 80
16 1200 360 1000 290 800 160 800 160 600 80
20 1000 340 800 270 600 150 600 150 500 80

UWC VF 30°

h6

øD
4(

h6
)

ap
L1

øD
1

15°

øD
1

øD
4(

h6
)

ap
L1

<0.25D

<2.5D

:

 (<30HRC)  (<45HRC) (<55HRC) (>55HRC)

30HRC)

X5CrNi1810,
X5CrNiMo17-12-2

 (45 55HRC)

-1) -1) -1) -1) -1)
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VF2WB

R D1 L3 D5 L1 D4

1 2 6 1.6 60 6 2 1
R0150N080 1.5 3 8 2.4 60 6 2 1
R0200N100 2 4 10 3.2 60 6 2 1
R0300N120 3 6 12 4.8 80 6 2 1

1<R<3
±0.01

D4=6
 0
- 0.008

R1 40000 5000 0.07 40000 5000 0.06 32000 2500 0.05 32000 3000 0.03
R1.5 32000 5000 0.12 32000 5000 0.11 26000 2500 0.10 26000 3000 0.07
R2 24000 3800 0.15 24000 3800 0.13 20000 2000 0.12 20000 2800 0.10
R3 16000 2800 0.20 16000 2800 0.18 13000 1500 0.15 13000 2100 0.12

UWC VF

øD
1

øD
4(

h6
)

L1
L3

15°

R

220°

øD
5

R

h6

<0.05R (R=1)
<0.1R (R>1)

:

 (<30HRC)  (<45HRC) (<55HRC) (>55HRC)

: :

<

30HRC)

X5CrNi1810, X5CrNiMo17-12-2, 

 (45 55HRC)

R
-1) -1) -1) -1)
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VF2SSB

R D1 ap L3 D5 L1 D4

0.5 1 1 2 0.94 40 4 2 1
 R0050 0.5 1 1 2 0.94 40 6 2 1
 R0075S04 0.75 1.5 1.5 3 1.44 40 4 2 1
 R0075 0.75 1.5 1.5 3 1.44 40 6 2 1
 R0100 1 2 2 4 1.9 45 6 2 1
 R0150 1.5 3 3 6 2.9 45 6 2 1
 R0200 2 4 4 8 3.9 45 6 2 1
 R0250 2.5 5 5 10 4.9 50 6 2 1
 R0300 3 6 6 12 5.85 50 6 2 2
 R0400 4 8 8 14 7.85 60 8 2 2
 R0500 5 10 10 18 9.7 70 10 2 2
 R0600 6 12 12 22 11.7 75 12 2 2

0.5<R<6
±0.005

1<D1<12
 0
- 0.01
4<D4<6 8<D4<10 D4=12
 0
- 0.005

 0
- 0.006

 0
- 0.008

UWC VF 30°

L1

ap
L3 øD

4(
h5

)

øD
1

øD
5

R

15°

L1 øD
4(

h5
)

øD
5

R ap
L3

øD
1

R

h5

:

 (<30HRC)  (<45HRC) (<55HRC) (>55HRC)
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R D1 ap L3 D5 L1 D4

0.1 0.2 0.2 0.4 0.17 45 4 2 1
 R0010S06 0.1 0.2 0.2 0.4 0.17 50 6 2 2
 R0015S04 0.15 0.3 0.3 0.6 0.27 45 4 2 1
 R0015S06 0.15 0.3 0.3 0.6 0.27 50 6 2 2
 R0020S04 0.2 0.4 0.4 0.8 0.36 45 4 2 1
 R0020S06 0.2 0.4 0.4 0.8 0.36 50 6 2 2
 R0030S04 0.3 0.6 0.6 1.2 0.56 45 4 2 3
 R0030S06 0.3 0.6 0.6 1.2 0.56 50 6 2 3
 R0040S04 0.4 0.8 0.8 1.6 0.76 45 4 2 3
 R0040S06 0.4 0.8 0.8 1.6 0.76 50 6 2 3
 R0050S04 0.5 1 1 2 0.94 45 4 2 3
 R0050S06 0.5 1 1 2 0.94 50 6 2 3
 R0060S04 0.6 1.2 1.2 2.4 1.14 45 4 2 3
 R0060S06 0.6 1.2 1.2 2.4 1.14 50 6 2 3
 R0070S04 0.7 1.4 1.4 2.8 1.34 45 4 2 3
 R0070S06 0.7 1.4 1.4 2.8 1.34 50 6 2 3
 R0075S04 0.75 1.5 1.5 3 1.44 45 4 2 3
 R0075S06 0.75 1.5 1.5 3 1.44 50 6 2 3
 R0080S04 0.8 1.6 1.6 3.2 1.54 45 4 2 3
 R0080S06 0.8 1.6 1.6 3.2 1.54 50 6 2 3
 R0090S04 0.9 1.8 1.8 3.6 1.74 45 4 2 3
 R0090S06 0.9 1.8 1.8 3.6 1.74 50 6 2 3
 R0100S04 1 2 2 4 1.9 50 4 2 3
 R0100S06 1 2 2 4 1.9 60 6 2 3
 R0125S06 1.25 2.5 2.5 5 2.4 60 6 2 3
 R0150S03 1.5 3 3 60 3 2 4
 R0150S06 1.5 3 3 6 2.9 70 6 2 3
 R0200S04 2 4 4 60 4 2 4
 R0200S06 2 4 4 8 3.9 70 6 2 3
 R0250S06 2.5 5 5 10 4.9 80 6 2 3
 R0300S06 3 6 12 80 6 2 4
 R0400S08 4 8 14 90 8 2 4
 R0500S10 5 10 18 100 10 2 4
 R0600S12 6 12 22 110 12 2 4

VF2SB

R<6 R<6
±0.005 ±0.010

D1<12 D1>12
 0
- 0.01

 0
- 0.02

D4=3 4<D4<6 8<D4<10
 0
- 0.004

 0
- 0.005

 0
- 0.006

D4=12 D4=16 D4=20
 0
- 0.008

 0
- 0.011

 0
- 0.013

UWC VF 30°0°

R<0.3 R<0.3R>0.3 R>0.3

10°øD
5

øD
1

L1

øD
4(

h5
)

ap
L3R

20°
10°

R

øD
5

øD
4(

h5
)

øD
1

L1

ap
L3

øD
1

L1

ap
L3

øD
5

R

15°

øD
4(

h5
)

øD
4(h

5/h
6)

L1apøD
1

R

R

D4>12

h5

h6
D4<12

:

 (<30HRC)  (<45HRC) (<55HRC) (>55HRC)
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VF2SB

R D1 ap L3 D5 L1 D4

8 16 30 140 16 2 4
 R1000S20 10 20 38 160 20 2 4

%<15° %>15° %<15° %>15° %<15° %>15°

R  0.1 40000 320 40000 240 0.003 40000 320 40000 160 0.003 40000 320 40000 160 0.002
R  0.15 40000 640 40000 560 0.01 40000 640 40000 400 0.007 40000 640 40000 400 0.005
R  0.2 40000 1600 40000 1200 0.02 40000 1400 40000 1000 0.015 40000 1200 40000 1000 0.01
R  0.3 40000 3200 40000 1600 0.03 40000 2800 40000 1200 0.025 40000 2000 40000 1200 0.02
R  0.4 40000 6400 40000 2400 0.05 40000 4000 40000 1600 0.04 40000 2800 40000 1600 0.03
R  0.5 40000 8000 40000 3200 0.06 40000 5600 40000 2400 0.05 40000 3600 32000 1300 0.04
R  0.75 40000 9600 40000 4000 0.09 40000 7200 32000 2500 0.075 32000 4500 21000 1200 0.05
R  1 40000 9600 39000 4700 0.11 40000 8000 24000 2400 0.1 24000 3800 16000 1000 0.07
R  1.25 40000 10400 32000 4500 0.12 37000 8100 19000 2300 0.11 19000 3400 13000 1000 0.08
R  1.5 40000 12000 27000 4300 0.13 32000 7700 16000 2200 0.12 16000 3200 11000 880 0.09
R  2 32000 10880 20000 3600 0.15 24000 6200 12000 1900 0.13 12000 2400 8000 800 0.1
R  2.5 25000 9000 16000 2900 0.2 19000 5300 9600 1700 0.15 9600 2100 6000 600 0.1
R  3 21000 8400 13000 2600 0.25 16000 4800 8000 1600 0.2 8000 1700 5000 600 0.11
R  4 16000 6400 10000 2000 0.3 12000 3600 6000 1200 0.2 6000 1400 4000 480 0.11
R  5 13000 5200 8000 1700 0.5 10000 3200 4800 960 0.2 4800 1100 3000 420 0.12
R  6 9000 3600 6000 1300 0.5 7000 2200 3600 720 0.3 3600 860 2200 310 0.12
R  8 6000 2400 4000 1000 0.5 5000 1600 2500 500 0.3 2500 650 1500 240 0.15
R10 4500 1800 3000 780 0.5 4000 1300 1800 360 0.3 1800 470 1000 160 0.15

VF2SSB

<0.2R

R

%

ap

:

<

 (45 55HRC)  (55 62HRC)

X210Cr12

 (62 70HRC)

070M55, 1.3343 ( )

R

-1) -1) -1) -1) -1) -1)

1) %
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R D1 ap L3 D5 L1 D4

0.5 1 1 2 0.94 45 4 2 1
 R0100S04 1 2 2 4 1.9 50 4 2 1
 R0100 1 2 2 4 1.9 60 6 2 1
 R0150S03 1.5 3 3 6 2.9 60 3 2 2
 R0150 1.5 3 3 6 2.9 70 6 2 1
 R0200S04 2 4 4 8 3.9 60 4 2 2
 R0200 2 4 4 8 3.9 70 6 2 1
 R0250 2.5 5 5 10 4.9 80 6 2 1
 R0300 3 6 12 22 5.85 80 6 2 2
 R0400 4 8 14 27 7.85 90 8 2 2
 R0500 5 10 18 31 9.7 100 10 2 2
 R0600 6 12 22 35 11.7 110 12 2 2
 R0800 8 16 30 50 15.5 140 16 2 2
 R1000 10 20 38 58 19.5 160 20 2 2

VF2SDB

R<6.5 R>6.5
±0.01 ±0.02

D1<12 D1>12
 0
- 0.02

 0
- 0.03

D4=3 4<D4<6 8<D4<10 12<D4<16 D4=20
 0
- 0.006

 0
- 0.008

 0
- 0.009

 0
- 0.011

 0
- 0.013

UWC VF 30°

R

h6

L1

ap
L3 øD

4(
h6

)

øD
1

øD
5

R

15°

L1

øD
5

R

øD
4(

h6
)

ap
L3

øD
1

:

 (<30HRC)  (<45HRC) (<55HRC) (>55HRC)
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R D1 ap L3 D5 L1 D4

0.5 1 1 2 0.94 60 6 2 1
 R0100 1 2 2 4 1.9 80 6 2 1
 R0150 1.5 3 3 6 2.9 90 6 2 1
 R0200 2 4 4 8 3.9 90 6 2 1
 R0250 2.5 5 5 10 4.9 110 8 2 1
 R0300 3 6 12 22 5.85 120 6 2 2
 R0400 4 8 14 27 7.85 130 8 2 2
 R0500 5 10 18 31 9.7 140 10 2 2
 R0600 6 12 22 35 11.7 140 12 2 2
 R0800 8 16 30 50 15.5 200 16 2 2
 R1000 10 20 38 58 19.5 200 20 2 2

VF2SDBL

R<6.5 R>6.5
±0.01 ±0.02

D1<12 D1>12
 0
- 0.02

 0
- 0.03

D4=6 8<D4<10 12<D4<16 D4=20
 0
- 0.008

 0
- 0.009

 0
- 0.011

 0
- 0.013

UWC VF 30°

R

h6

L1

ap
L3 øD

4(
h6

)

øD
1

øD
5

R

10°

L1

øD
5

R

øD
4(

h6
)

ap
L3

øD
1

:

 (<30HRC)  (<45HRC) (<55HRC) (>55HRC)
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VF2SDB VF2SDBL

R  1.5x3 16000 2000 0.10 0.30 13000 1500 0.10 0.30
R  2x4 13000 2000 0.15 0.50 10000 1500 0.15 0.50
R  3 10000 2000 0.20 1.00 8000 1600 0.20 0.80
R  4 8000 1800 0.30 1.50 6400 1400 0.40 1.20
R  5 6000 1600 0.40 2.00 4800 1200 0.40 1.60
R  6 5000 1300 0.45 2.40 4000 1000 0.45 2.00
R  8 3800 1000 0.60 3.00 3100 800 0.60 2.50
R10 3000 800 0.80 4.00 2500 650 0.80 3.00

%<15° %>15° %<15° %>15° %<15° %>15°

R  0.5 40000 5200 36000 2300 0.10 0.25 40000 5200 36000 2300 0.10 0.25 40000 5000 40000 2400 0.05 0.10
R  1 40000 6000 36000 3500 0.20 0.50 40000 6000 36000 3500 0.20 0.50 36000 5000 24000 2400 0.10 0.20
R  1.5x3 29000 4600 19000 2400 0.20 0.50 25000 4000 16000 2000 0.20 0.50 17000 2400 11000 1000 0.12 0.30
R  1.5 37000 7000 24000 3000 0.30 0.75 37000 7000 24000 3000 0.30 0.75 25000 6000 16000 2200 0.12 0.30
R  2x4 24000 4300 15000 2200 0.25 0.70 19000 3400 13000 1700 0.25 0.70 12000 1900 8200 900 0.13 0.40
R  2 30000 6500 19000 2800 0.40 1.00 28000 6000 19000 2600 0.40 1.00 18000 4800 12000 2000 0.13 0.40
R  2.5 25000 6000 16000 2600 0.50 1.30 22000 5000 16000 2300 0.50 1.25 15000 4200 9500 1700 0.15 0.50
R  3 22000 6000 14000 2400 0.60 1.80 18000 4500 12000 1900 0.60 1.50 12000 3500 8000 1600 0.20 0.60
R  4 19000 5200 12000 2200 0.80 2.40 15000 3800 9500 1700 0.80 2.00 9800 3000 6500 1300 0.20 0.80
R  5 15000 4300 9500 2000 1.00 3.00 11000 3000 7000 1500 1.00 2.50 7500 2400 5000 1000 0.20 1.00
R  6 12000 3400 8000 1800 1.20 3.60 9000 2400 6000 1400 1.20 3.00 6000 1900 4000 800 0.30 1.20
R  8 9000 2600 6000 1500 1.60 4.80 7000 1900 4500 1100 1.60 4.00 4500 1500 3000 600 0.30 1.60
R10 7500 2200 4800 1200 2.00 6.00 5500 1500 3600 900 2.00 5.00 3600 1200 2500 500 0.30 2.00

<ap

ae

ap

ae

R

%

ap

( )

1) %

( )

 (45 55HRC)

R
-1) -1)

 (45 55HRC)  (55 62HRC)

X210Cr12

R ap ae ap ae ap ae

-1) -1) -1) -1) -1) -1)
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VF2XLBS 

R D1 ap L3 D5 2 L1 D4
30' 1° 2° 3°

0.2 0.4 0.32 1 0.36 13.4° 40 4 2 1 1.0 1.0 1.1 1.2
 R0020N020 0.2 0.4 0.32 2 0.36 11.9° 40 4 2 1 2.0 2.1 2.3 2.5
 R0020N030 0.2 0.4 0.32 3 0.36 10.7° 40 4 2 1 3.1 3.2 3.4 3.7
 R0020N040 0.2 0.4 0.32 4 0.36 9.7° 40 4 2 1 4.1 4.3 4.6 4.9
 R0025N040 0.25 0.5 0.4 4 0.46 9.6° 40 4 2 1 4.1 4.3 4.6 4.9
 R0025N060 0.25 0.5 0.4 6 0.46 8.1° 40 4 2 1 6.2 6.4 6.9 7.4
 R0030N020 0.3 0.6 0.48 2 0.56 11.8° 40 4 2 1 2.1 2.2 2.3 2.5
 R0030N030 0.3 0.6 0.48 3 0.56 10.5° 40 4 2 1 3.1 3.3 3.5 3.8
 R0030N040 0.3 0.6 0.48 4 0.56 9.5° 40 4 2 1 4.2 4.3 4.6 5.0
 R0030N060 0.3 0.6 0.48 6 0.56 8.0° 40 4 2 1 6.3 6.5 6.9 7.5
 R0040N040 0.4 0.8 0.64 4 0.76 9.4° 40 4 2 1 4.2 4.3 4.6 5.0
 R0040N060 0.4 0.8 0.64 6 0.76 7.8° 40 4 2 1 6.3 6.5 6.9 7.5
 R0050N030 0.5 1 0.8 3 0.94 10.1° 40 4 2 1 3.2 3.3 3.6 3.9
 R0050N040 0.5 1 0.8 4 0.94 9.1° 40 4 2 1 4.2 4.4 4.8 5.2
 R0050N060 0.5 1 0.8 6 0.94 7.5° 40 4 2 1 6.3 6.6 7.1 7.7
 R0050N080 0.5 1 0.8 8 0.94 6.4° 40 4 2 1 8.4 8.8 9.4 10.2
 R0100N060 1 2 1.6 6 1.9 6.4° 40 4 2 1 6.2 6.5 6.9 7.4
 R0100N080 1 2 1.6 8 1.9 5.3° 40 4 2 1 8.3 8.7 9.2 9.9
 R0100N100 1 2 1.6 10 1.9 4.5° 40 4 2 1 10.4 10.8 11.5 12.4

0.2<R<1
±0.007

0.4<D1<2
 0
- 0.02

D4=4
 0
- 0.008

L1

UWC VF 30°

R

h6

øD
1

R

L1

ap
L3 øD

4(
h6

)

øD
5 2

15°

:

 (<30HRC)  (<45HRC) (<55HRC) (>55HRC)
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VF2XLB

R D1 ap L3 D5 2 L1 D4
30' 1° 2° 3°

0.1 0.2 0.16 0.5 0.17 11.5° 50 4 2 1 0.5 0.5 0.6 0.6
 R0010N005S06 0.1 0.2 0.16 0.5 0.17 11.7° 50 6 2 1 0.5 0.5 0.6 0.6
 R0010N008S04 0.1 0.2 0.16 0.75 0.17 11.2° 50 4 2 1 0.7 0.8 0.9 1.0
 R0010N010S04 0.1 0.2 0.16 1 0.17 10.9° 50 4 2 1 1.0 1.1 1.2 1.3
 R0010N010S06 0.1 0.2 0.16 1 0.17 11.3° 50 6 2 1 1.0 1.1 1.2 1.3
 R0010N013S04 0.1 0.2 0.16 1.25 0.17 10.7° 50 4 2 1 1.3 1.3 1.5 1.6
 R0010N015S04 0.1 0.2 0.16 1.5 0.17 10.4° 50 4 2 1 1.5 1.6 1.8 2.0
 R0010N015S06 0.1 0.2 0.16 1.5 0.17 10.9° 50 6 2 1 1.5 1.6 1.8 2.0
 R0010N018S04 0.1 0.2 0.16 1.75 0.17 10.2° 50 4 2 1 1.8 1.9 2.1 2.3
 R0010N020S04 0.1 0.2 0.16 2 0.17 10° 50 4 2 1 2.1 2.2 2.4 2.6
 R0010N025S04 0.1 0.2 0.16 2.5 0.17   9.5° 50 4 2 1 2.6 2.7 3.0 3.3
 R0015N010S04 0.15 0.3 0.24 1 0.27 11° 50 4 2 1 1.0 1.1 1.2 1.3
 R0015N010S06 0.15 0.3 0.24 1 0.27 11.3° 50 6 2 1 1.0 1.1 1.2 1.3
 R0015N013S04 0.15 0.3 0.24 1.25 0.27 10.7° 50 4 2 1 1.3 1.3 1.5 1.6
 R0015N015S04 0.15 0.3 0.24 1.5 0.27 10.4° 50 4 2 1 1.5 1.6 1.8 1.9
 R0015N015S06 0.15 0.3 0.24 1.5 0.27 10.9° 50 6 2 1 1.5 1.6 1.8 1.9
 R0015N018S04 0.15 0.3 0.24 1.75 0.27 10.2° 50 4 2 1 1.8 1.9 2.1 2.3
 R0015N020S04 0.15 0.3 0.24 2 0.27   9.9° 50 4 2 1 2.1 2.2 2.4 2.6
 R0015N020S06 0.15 0.3 0.24 2 0.27 10.6° 50 6 2 1 2.1 2.2 2.4 2.6
 R0015N025S04 0.15 0.3 0.24 2.5 0.27   9.5° 50 4 2 1 2.6 2.7 3.0 3.3
 R0015N030S04 0.15 0.3 0.24 3 0.27   9.1° 50 4 2 1 3.1 3.2 3.6 3.9
 R0015N040S04 0.15 0.3 0.24 4 0.27   8.4° 50 4 2 1 4.2 4.3 4.8 5.3
 R0020N010S04 0.2 0.4 0.32 1 0.36 11° 50 4 2 1 1.0 1.0 1.1 1.2
 R0020N010S06 0.2 0.4 0.32 1 0.36 11.3° 50 6 2 1 1.0 1.0 1.1 1.2
 R0020N015S04 0.2 0.4 0.32 1.5 0.36 10.4° 50 4 2 1 1.5 1.6 1.7 1.9
 R0020N015S06 0.2 0.4 0.32 1.5 0.36 11° 50 6 2 1 1.5 1.6 1.7 1.9
 R0020N020S04 0.2 0.4 0.32 2 0.36 10° 50 4 2 1 2.0 2.1 2.3 2.6
 R0020N020S06 0.2 0.4 0.32 2 0.36 10.6° 50 6 2 1 2.0 2.1 2.3 2.6
 R0020N025S04 0.2 0.4 0.32 2.5 0.36   9.5° 50 4 2 1 2.6 2.7 2.9 3.2
 R0020N025S06 0.2 0.4 0.32 2.5 0.36 10.3° 50 6 2 1 2.6 2.7 2.9 3.2
 R0020N030S04 0.2 0.4 0.32 3 0.36   9.1° 50 4 2 1 3.1 3.2 3.5 3.9
 R0020N030S06 0.2 0.4 0.32 3 0.36 10° 50 6 2 1 3.1 3.2 3.5 3.9
 R0020N040S04 0.2 0.4 0.32 4 0.36   8.4° 50 4 2 1 4.1 4.3 4.7 5.2
 R0020N050S04 0.2 0.4 0.32 5 0.36   7.8° 50 4 2 1 5.2 5.4 5.9 6.6

R<1 R>1
±0.007 ±0.010

0.2<D1<6
 0
- 0.02
4<D4<6
 0
- 0.008

UWC VF 30°

R

h6

L1

ap
L3

øD
1

R

øD
4(

h6
)12°

øD
5 2

øD
4(
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)
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R D1 ap L3 D5 2 L1 D4
30' 1° 2° 3°

0.25 0.5 0.4 1.5 0.46 10.5° 50 4 2 1 1.5 1.6 1.7 1.9
 R0025N015S06 0.25 0.5 0.4 1.5 0.46 11° 50 6 2 1 1.5 1.6 1.7 1.9
 R0025N020S04 0.25 0.5 0.4 2 0.46 10° 50 4 2 1 2.0 2.1 2.3 2.6
 R0025N020S06 0.25 0.5 0.4 2 0.46 10.6° 50 6 2 1 2.0 2.1 2.3 2.6
 R0025N025S04 0.25 0.5 0.4 2.5 0.46   9.5° 50 4 2 1 2.6 2.7 2.9 3.2

R0025N030S04 0.25 0.5 0.4 3 0.46 9.1° 50 4 2 1 3.1 3.2 3.5 3.9
 R0025N030S06 0.25 0.5 0.4 3 0.46 10° 50 6 2 1 3.1 3.2 3.5 3.9
 R0025N035S04 0.25 0.5 0.4 3.5 0.46 8.7° 50 4 2 1 3.6 3.8 4.1 4.5
 R0025N040S04 0.25 0.5 0.4 4 0.46 8.3° 50 4 2 1 4.1 4.3 4.7 5.2
 R0025N040S06 0.25 0.5 0.4 4 0.46 9.4° 50 6 2 1 4.1 4.3 4.7 5.2
 R0025N050S04 0.25 0.5 0.4 5 0.46 7.7° 50 4 2 1 5.2 5.4 5.9 6.5
 R0025N050S06 0.25 0.5 0.4 5 0.46 8.9° 50 6 2 1 5.2 5.4 5.9 6.5
 R0025N060S04 0.25 0.5 0.4 6 0.46 7.2° 50 4 2 1 6.2 6.5 7.1 7.9
 R0025N060S06 0.25 0.5 0.4 6 0.46 8.4° 60 6 2 1 6.2 6.5 7.1 7.9
 R0030N020S04 0.3 0.6 0.48 2 0.56 9.9° 50 4 2 1 2.1 2.2 2.4 2.6
 R0030N020S06 0.3 0.6 0.48 2 0.56 10.6° 50 6 2 1 2.1 2.2 2.4 2.6
 R0030N025S04 0.3 0.6 0.48 2.5 0.56 9.4° 50 4 2 1 2.6 2.7 3.0 3.3
 R0030N030S04 0.3 0.6 0.48 3 0.56 9° 50 4 2 1 3.1 3.3 3.6 3.9
 R0030N030S06 0.3 0.6 0.48 3 0.56 9.9° 50 6 2 1 3.1 3.3 3.6 3.9
 R0030N035S04 0.3 0.6 0.48 3.5 0.56 8.6° 50 4 2 1 3.6 3.8 4.2 4.6
 R0030N040S04 0.3 0.6 0.48 4 0.56 8.3° 50 4 2 1 4.2 4.4 4.8 5.2
 R0030N040S06 0.3 0.6 0.48 4 0.56 9.3° 50 6 2 1 4.2 4.4 4.8 5.2
 R0030N050S04 0.3 0.6 0.48 5 0.56 7.6° 50 4 2 1 5.2 5.4 6.0 6.6
 R0030N050S06 0.3 0.6 0.48 5 0.56 8.8° 50 6 2 1 5.2 5.4 6.0 6.6
 R0030N060S04 0.3 0.6 0.48 6 0.56 7.1° 50 4 2 1 6.3 6.5 7.1 7.9
 R0030N060S06 0.3 0.6 0.48 6 0.56 8.4° 50 6 2 1 6.3 6.5 7.1 7.9
 R0030N070S04 0.3 0.6 0.48 7 0.56 6.6° 50 4 2 1 7.3 7.6 8.3 9.2
 R0030N080S04 0.3 0.6 0.48 8 0.56 6.2° 50 4 2 1 8.3 8.7 9.5 10.6
 R0030N080S06 0.3 0.6 0.48 8 0.56 7.6° 60 6 2 1 8.3 8.7 9.5 10.6
 R0040N020S04 0.4 0.8 0.64 2 0.76 9.9° 50 4 2 1 2.1 2.2 2.3 2.6
 R0040N020S06 0.4 0.8 0.64 2 0.76 10.6° 50 6 2 1 2.1 2.2 2.3 2.6
 R0040N030S04 0.4 0.8 0.64 3 0.76 8.9° 50 4 2 1 3.1 3.3 3.5 3.9
 R0040N030S06 0.4 0.8 0.64 3 0.76 9.9° 50 6 2 1 3.1 3.3 3.5 3.9
 R0040N040S04 0.4 0.8 0.64 4 0.76 8.2° 50 4 2 1 4.2 4.3 4.7 5.2
 R0040N040S06 0.4 0.8 0.64 4 0.76 9.3° 50 6 2 1 4.2 4.3 4.7 5.2
 R0040N050S04 0.4 0.8 0.64 5 0.76 7.5° 50 4 2 1 5.2 5.4 5.9 6.5
 R0040N060S04 0.4 0.8 0.64 6 0.76 7° 50 4 2 1 6.3 6.5 7.1 7.9
 R0040N060S06 0.4 0.8 0.64 6 0.76 8.3° 50 6 2 1 6.3 6.5 7.1 7.9
 R0040N070S04 0.4 0.8 0.64 7 0.76 6.5° 50 4 2 1 7.3 7.6 8.3 9.2
 R0040N080S04 0.4 0.8 0.64 8 0.76 6.1° 50 4 2 1 8.3 8.7 9.5 10.5
 R0040N080S06 0.4 0.8 0.64 8 0.76 7.5° 50 6 2 1 8.3 8.7 9.5 10.5
 R0040N100S04 0.4 0.8 0.64 10 0.76 5.4° 50 4 2 1 10.4 10.9 11.9 13.2
 R0040N100S06 0.4 0.8 0.64 10 0.76 6.8° 60 6 2 1 10.4 10.9 11.9 13.2
 R0050N030S04 0.5 1 0.8 3 0.94 8.8° 50 4 2 1 3.2 3.3 3.6 4.0
 R0050N030S06 0.5 1 0.8 3 0.94 9.8° 50 6 2 1 3.2 3.3 3.6 4.0
 R0050N040S04 0.5 1 0.8 4 0.94 8° 50 4 2 1 4.2 4.4 4.8 5.3
 R0050N040S06 0.5 1 0.8 4 0.94 9.2° 50 6 2 1 4.2 4.4 4.8 5.3
 R0050N050S04 0.5 1 0.8 5 0.94 7.3° 50 4 2 1 5.3 5.5 6.0 6.7
 R0050N050S06 0.5 1 0.8 5 0.94 8.7° 50 6 2 1 5.3 5.5 6.0 6.7
 R0050N060S04 0.5 1 0.8 6 0.94 6.8° 50 4 2 1 6.3 6.6 7.2 8.0
 R0050N060S06 0.5 1 0.8 6 0.94 8.2° 50 6 2 1 6.3 6.6 7.2 8.0
 R0050N070S04 0.5 1 0.8 7 0.94 6.3° 50 4 2 1 7.4 7.7 8.4 9.3
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R D1 ap L3 D5 2 L1 D4
30' 1° 2° 3°

0.5 1 0.8 8 0.94 5.9° 50 4 2 1 8.4 8.8 9.6 10.6
 R0050N080S06 0.5 1 0.8 8 0.94 7.4° 50 6 2 1 8.4 8.8 9.6 10.6
 R0050N090S04 0.5 1 0.8 9 0.94 5.5° 50 4 2 1 9.5 9.9 10.8 12.0
 R0050N100S04 0.5 1 0.8 10 0.94 5.2° 50 4 2 1 10.5 11.0 12.0 13.3
 R0050N100S06 0.5 1 0.8 10 0.94 6.7° 50 6 2 1 10.5 11.0 12.0 13.3

R0050N120S04 0.5 1 0.8 12 0.94 4.6° 50 4 2 1 12.6 13.2 14.4 15.9
 R0050N120S06 0.5 1 0.8 12 0.94 6.1° 60 6 2 1 12.6 13.2 14.4 15.9
 R0050N140S04 0.5 1 0.8 14 0.94 4.2° 60 4 2 1 14.7 15.3 16.8 18.6
 R0050N160S04 0.5 1 0.8 16 0.94 3.8° 60 4 2 1 16.8 17.5 19.2 21.3
 R0050N160S06 0.5 1 0.8 16 0.94 5.3° 70 6 2 1 16.8 17.5 19.2 21.3
 R0050N180S04 0.5 1 0.8 18 0.94 3.5° 60 4 2 1 18.9 19.7 21.6 23.9
 R0050N200S04 0.5 1 0.8 20 0.94 3.3° 60 4 2 1 21.0 21.9 24.0 26.6
 R0050N200S06 0.5 1 0.8 20 0.94 4.6° 70 6 2 1 21.0 21.9 24.0 26.6
 R0060N060S04 0.6 1.2 0.96 6 1.14 6.6° 50 4 2 1 6.3 6.6 7.2 8.0
 R0060N060S06 0.6 1.2 0.96 6 1.14 8.1° 50 6 2 1 6.3 6.6 7.2 8.0
 R0060N080S04 0.6 1.2 0.96 8 1.14 5.7° 50 4 2 1 8.4 8.8 9.6 10.6
 R0060N080S06 0.6 1.2 0.96 8 1.14 7.3° 50 6 2 1 8.4 8.8 9.6 10.6
 R0060N100S04 0.6 1.2 0.96 10 1.14 5° 50 4 2 1 10.5 11.0 12.0 13.3
 R0060N100S06 0.6 1.2 0.96 10 1.14 6.6° 50 6 2 1 10.5 11.0 12.0 13.3
 R0060N120S04 0.6 1.2 0.96 12 1.14 4.5° 50 4 2 1 12.6 13.2 14.4 15.9
 R0060N120S06 0.6 1.2 0.96 12 1.14 6° 50 6 2 1 12.6 13.2 14.4 15.9
 R0060N140S04 0.6 1.2 0.96 14 1.14 4° 60 4 2 1 14.7 15.3 16.8 18.6
 R0060N160S04 0.6 1.2 0.96 16 1.14 3.7° 60 4 2 1 16.8 17.5 19.2 21.2
 R0060N160S06 0.6 1.2 0.96 16 1.14 5.2° 70 6 2 1 16.8 17.5 19.2 21.2
 R0070N080S04 0.7 1.4 1.12 8 1.34 5.5° 50 4 2 1 8.4 8.8 9.6 10.6
 R0070N120S04 0.7 1.4 1.12 12 1.34 4.3° 50 4 2 1 12.6 13.1 14.4 15.9
 R0070N160S04 0.7 1.4 1.12 16 1.34 3.5° 60 4 2 1 16.8 17.5 19.2 21.2
 R0075N060S04 0.75 1.5 1.2 6 1.44 6.3° 50 4 2 1 6.3 6.6 7.2 7.9
 R0075N060S06 0.75 1.5 1.2 6 1.44 8° 50 6 2 1 6.3 6.6 7.2 7.9
 R0075N080S04 0.75 1.5 1.2 8 1.44 5.4° 50 4 2 1 8.4 8.8 9.6 10.6
 R0075N080S06 0.75 1.5 1.2 8 1.44 7.2° 50 6 2 1 8.4 8.8 9.6 10.6
 R0075N100S04 0.75 1.5 1.2 10 1.44 4.7° 50 4 2 1 10.5 11.0 12.0 13.2
 R0075N100S06 0.75 1.5 1.2 10 1.44 6.5° 50 6 2 1 10.5 11.0 12.0 13.2
 R0075N120S04 0.75 1.5 1.2 12 1.44 4.2° 50 4 2 1 12.6 13.1 14.4 15.9
 R0075N120S06 0.75 1.5 1.2 12 1.44 5.9° 50 6 2 1 12.6 13.1 14.4 15.9
 R0075N140S04 0.75 1.5 1.2 14 1.44 3.8° 50 4 2 1 14.7 15.3 16.8 18.5
 R0075N140S06 0.75 1.5 1.2 14 1.44 5.4° 50 6 2 1 14.7 15.3 16.8 18.5
 R0075N160S04 0.75 1.5 1.2 16 1.44 3.4° 60 4 2 1 16.8 17.5 19.2 21.2
 R0075N160S06 0.75 1.5 1.2 16 1.44 5° 60 6 2 1 16.8 17.5 19.2 21.2
 R0075N180S04 0.75 1.5 1.2 18 1.44 3.1° 60 4 2 1 18.9 19.7 21.6 23.8

R0075N200S04 0.75 1.5 1.2 20 1.44 2.9° 60 4 2 1 21.0 21.9 23.9 *
 R0075N200S06 0.75 1.5 1.2 20 1.44 4.3° 70 6 2 1 21.0 21.9 23.9 26.5
 R0080N080S04 0.8 1.6 1.28 8 1.54 5.3° 50 4 2 1 8.4 8.8 9.6 10.5
 R0080N120S04 0.8 1.6 1.28 12 1.54 4.1° 50 4 2 1 12.6 13.1 14.4 15.9
 R0080N160S04 0.8 1.6 1.28 16 1.54 3.3° 60 4 2 1 16.8 17.5 19.1 21.2
 R0080N200S04 0.8 1.6 1.28 20 1.54 2.8° 60 4 2 1 21.0 21.9 23.9 *
 R0090N080S04 0.9 1.8 1.44 8 1.74 5.1° 50 4 2 1 8.4 8.8 9.6 10.5
 R0090N120S04 0.9 1.8 1.44 12 1.74 3.9° 50 4 2 1 12.6 13.1 14.3 15.8
 R0090N160S04 0.9 1.8 1.44 16 1.74 3.1° 60 4 2 1 16.8 17.5 19.1 21.1
 R0090N200S04 0.9 1.8 1.44 20 1.74 2.6° 60 4 2 1 20.9 21.8 23.9 *
 R0100N060S04 1 2 1.6 6 1.9 5.8° 50 4 2 1 6.2 6.5 7.0 7.7
 R0100N060S06 1 2 1.6 6 1.9 7.9° 50 6 2 1 6.2 6.5 7.0 7.7
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R D1 ap L3 D5 2 L1 D4
30' 1° 2° 3°

1 2 1.6 8 1.9 4.9° 50 4 2 1 8.3 8.7 9.4 10.4
 R0100N080S06 1 2 1.6 8 1.9 6.9° 50 6 2 1 8.3 8.7 9.4 10.4
 R0100N100S04 1 2 1.6 10 1.9 4.2° 50 4 2 1 10.4 10.9 11.8 13.0
 R0100N100S06 1 2 1.6 10 1.9 6.2° 50 6 2 1 10.4 10.9 11.8 13.0
 R0100N120S04 1 2 1.6 12 1.9 3.7° 50 4 2 1 12.5 13.0 14.2 15.7

R0100N120S06 1 2 1.6 12 1.9 5.6° 50 6 2 1 12.5 13.0 14.2 15.7
 R0100N140S04 1 2 1.6 14 1.9 3.3° 50 4 2 1 14.6 15.2 16.6 18.3
 R0100N140S06 1 2 1.6 14 1.9 5.1° 50 6 2 1 14.6 15.2 16.6 18.3
 R0100N160S04 1 2 1.6 16 1.9 2.9° 60 4 2 1 16.7 17.4 19.0 *
 R0100N160S06 1 2 1.6 16 1.9 4.7° 60 6 2 1 16.7 17.4 19.0 21.0
 R0100N180S04 1 2 1.6 18 1.9 2.7° 60 4 2 1 18.8 19.6 21.4 *
 R0100N180S06 1 2 1.6 18 1.9 4.4° 60 6 2 1 18.8 19.6 21.4 23.6
 R0100N200S04 1 2 1.6 20 1.9 2.5° 60 4 2 1 20.9 21.8 23.8 *
 R0100N200S06 1 2 1.6 20 1.9 4.1° 60 6 2 1 20.9 21.8 23.8 26.3
 R0100N220S04 1 2 1.6 22 1.9 2.3° 60 4 2 1 22.9 23.9 26.2 *
 R0100N250S04 1 2 1.6 25 1.9 2° 70 4 2 1 26.1 27.2 * *
 R0100N250S06 1 2 1.6 25 1.9 3.5° 70 6 2 1 26.1 27.2 29.8 32.9
 R0100N300S04 1 2 1.6 30 1.9 1.7° 70 4 2 1 31.3 32.6 * *
 R0100N300S06 1 2 1.6 30 1.9 3° 80 6 2 1 31.3 32.6 35.8 *
 R0100N350S04 1 2 1.6 35 1.9 1.5° 80 4 2 1 36.5 38.1 * *
 R0125N100S06 1.25 2.5 2 10 2.4 5.9° 60 6 2 1 10.4 10.8 11.8 12.9
 R0125N150S06 1.25 2.5 2 15 2.4 4.6° 60 6 2 1 15.6 16.3 17.8 19.6
 R0125N200S06 1.25 2.5 2 20 2.4 3.7° 70 6 2 1 20.8 21.7 23.8 26.2
 R0125N250S06 1.25 2.5 2 25 2.4 3.2° 70 6 2 1 26.1 27.2 29.7 32.9
 R0125N300S06 1.25 2.5 2 30 2.4 2.8° 80 6 2 1 31.3 32.6 35.7 *
 R0125N350S06 1.25 2.5 2 35 2.4 2.4° 80 6 2 1 36.5 38.1 41.7 *
 R0150N080S06 1.5 3 2.4 8 2.9 6.3° 60 6 2 1 8.3 8.6 9.3 10.2
 R0150N100S06 1.5 3 2.4 10 2.9 5.5° 60 6 2 1 10.4 10.8 11.7 12.9
 R0150N120S06 1.5 3 2.4 12 2.9 4.9° 60 6 2 1 12.5 13.0 14.1 15.5
 R0150N140S06 1.5 3 2.4 14 2.9 4.4° 60 6 2 1 14.6 15.2 16.5 18.2
 R0150N160S06 1.5 3 2.4 16 2.9 4° 60 6 2 1 16.7 17.3 18.9 20.8
 R0150N200S06 1.5 3 2.4 20 2.9 3.4° 70 6 2 1 20.8 21.7 23.7 26.1
 R0150N250S06 1.5 3 2.4 25 2.9 2.8° 70 6 2 1 26.1 27.2 29.7 *
 R0150N300S06 1.5 3 2.4 30 2.9 2.5° 70 6 2 1 31.3 32.6 35.7 *
 R0150N350S06 1.5 3 2.4 35 2.9 2.2° 80 6 2 1 36.5 38.0 41.7 *
 R0150N400S06 1.5 3 2.4 40 2.9 1.9° 90 6 2 1 41.7 43.5 * *
 R0175N160S06 1.75 3.5 2.8 16 3.4 3.6° 60 6 2 1 16.7 17.3 18.9 20.8
 R0175N200S06 1.75 3.5 2.8 20 3.4 3° 70 6 2 1 20.8 21.7 23.7 *

R0175N250S06 1.75 3.5 2.8 25 3.4 2.5° 70 6 2 1 26.0 27.1 29.6 *
 R0175N300S06 1.75 3.5 2.8 30 3.4 2.1° 80 6 2 1 31.3 32.6 35.6 *
 R0175N350S06 1.75 3.5 2.8 35 3.4 1.9° 80 6 2 1 36.5 38.0 * *
 R0175N400S06 1.75 3.5 2.8 40 3.4 1.7° 90 6 2 1 41.7 43.5 * *
 R0200N100S06 2 4 3.2 10 3.9 4.5° 70 6 2 1 10.4 10.8 11.6 12.7
 R0200N120S06 2 4 3.2 12 3.9 3.9° 70 6 2 1 12.5 12.9 14.0 15.4
 R0200N140S06 2 4 3.2 14 3.9 3.4° 70 6 2 1 14.6 15.1 16.4 18.0
 R0200N160S06 2 4 3.2 16 3.9 3.1° 70 6 2 1 16.6 17.3 18.8 20.7
 R0200N200S06 2 4 3.2 20 3.9 2.6° 70 6 2 1 20.8 21.7 23.6 *
 R0200N250S06 2 4 3.2 25 3.9 2.1° 70 6 2 1 26.0 27.1 29.6 *
 R0200N300S06 2 4 3.2 30 3.9 1.8° 70 6 2 1 31.2 32.6 * *
 R0200N350S06 2 4 3.2 35 3.9 1.6° 80 6 2 1 36.5 38.0 * *
 R0200N400S06 2 4 3.2 40 3.9 1.4° 90 6 2 1 41.7 43.5 * *
 R0200N450S06 2 4 3.2 45 3.9 1.2° 90 6 2 1 46.9 48.9 * *
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R D1 ap L3 D5 2 L1 D4
30' 1° 2° 3°

2 4 3.2 50 3.9 1.1° 100 6 2 1 52.1 54.3 * *
 R0250N200S06 2.5 5 4 20 4.9 1.5° 70 6 2 1 20.8 21.6 * *
 R0250N250S06 2.5 5 4 25 4.9 1.2° 70 6 2 1 26.0 27.1 * *
 R0250N300S06 2.5 5 4 30 4.9 1° 80 6 2 1 31.2 * * *
 R0250N350S06 2.5 5 4 35 4.9 0.9° 80 6 2 1 36.4 * * *

R0300N300S06 3 6 4.8 30 5.85 80 6 2 2 * * * *
 R0300N400S06 3 6 4.8 40 5.85 90 6 2 2 * * * *
 R0300N500S06 3 6 4.8 50 5.85 100 6 2 2 * * * *
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VF2XLB

R 0.1

  0.5 40000 300 0.003 40000 300 0.002 R 0.75 18 13000 1100 0.02 10000 800 0.02
  1 40000 300 0.002 40000 300 0.002 20 12000 900 0.02 9000 700 0.01
  1.5 40000 300 0.001 40000 200 0.001

R 0.8
8 40000 5000 0.08 26000 3200 0.07

  2 40000 200 0.001 40000 100 0.001 12 35000 3800 0.05 20000 2100 0.03
  2.5 40000 100 0.001 40000 60 0.001 16 13000 1200 0.04 12000 1100 0.02

R 0.15

  1 40000 500 0.007 40000 500 0.005 20 10000 750 0.02 8000 600 0.01
  1.5 40000 500 0.005 40000 500 0.003

R 0.9
8 40000 5000 0.09 25000 3100 0.08

  2 40000 500 0.003 40000 500 0.002 12 36000 3800 0.06 18000 1900 0.04
  2.5 40000 400 0.003 40000 400 0.002 16 25000 2500 0.04 14000 1300 0.025
  3 40000 300 0.002 40000 300 0.001 20 10000 1000 0.03 8000 800 0.02
  4 30000 200 0.002 30000 200 0.001

R 1

6 40000 6000 0.1 24000 3400 0.1

R 0.2

  1 40000 1400 0.015 40000 1400 0.01 8 40000 5000 0.1 24000 3000 0.1
  1.5 40000 1000 0.01 40000 1000 0.006 10 40000 5000 0.08 24000 3000 0.07
  2 40000 1000 0.01 40000 1000 0.006 12 40000 5000 0.08 24000 2600 0.05
  2.5 40000 700 0.005 40000 700 0.003 14 40000 5000 0.06 21000 2300 0.05
  3 40000 700 0.005 40000 700 0.003 16 32000 3500 0.05 16000 1700 0.03
  4 40000 600 0.004 40000 500 0.003 18 24000 2400 0.04 13000 1300 0.03
  5 40000 400 0.003 40000 300 0.002 20 10000 1000 0.04 10000 1000 0.03

R 0.25

  1.5 40000 2000 0.02 40000 2000 0.015 22 10000 1000 0.04 10000 1000 0.02
  2 40000 2000 0.02 40000 2000 0.015 25 10000 1000 0.04 8000 800 0.02
  3 40000 1200 0.015 40000 1200 0.01 30 10000 800 0.02 8000 800 0.015
  4 36000 900 0.01 36000 900 0.007 35 10000 500 0.02 8000 400 0.01
  5 36000 700 0.007 36000 600 0.005

R 1.25

10 36000 5000 0.12 20000 2600 0.11
  6 36000 600 0.006 36000 500 0.004 15 36000 4600 0.08 18000 2000 0.075

R 0.3

  2 40000 2800 0.03 40000 2800 0.02 20 26000 3000 0.07 13000 1400 0.05
  3 40000 2800 0.03 40000 2800 0.02 25 10000 1100 0.06 8000 800 0.04
  4 35000 2000 0.02 35000 2000 0.015 30 8000 800 0.05 7000 700 0.03
  5 30000 1000 0.01 30000 1000 0.007 35 8000 500 0.03 5000 400 0.03
  6 30000 800 0.008 30000 800 0.005

R 1.5

8 32000 6400 0.15 16000 3000 0.15
  7 30000 600 0.008 30000 600 0.005 10 32000 5100 0.15 16000 2200 0.15
  8 25000 400 0.006 25000 400 0.004 12 32000 5100 0.13 16000 2200 0.13

R 0.4

  2 40000 3500 0.04 40000 3500 0.03 14 32000 4500 0.13 16000 2200 0.1
  3 40000 3000 0.04 40000 3000 0.03 16 32000 4500 0.1 16000 1800 0.1
  4 40000 3000 0.02 40000 3000 0.015 20 27000 3800 0.1 14000 1600 0.06
  6 30000 1600 0.02 30000 1600 0.01 25 21000 2700 0.08 11000 1200 0.06
  8 25000 1000 0.01 25000 1000 0.007 30 9000 1000 0.08 7000 700 0.05
10 25000 600 0.008 25000 600 0.005 35 6000 700 0.06 6000 600 0.04

R 0.5

  3 40000 4000 0.05 40000 4000 0.04 40 6000 600 0.04 5000 400 0.03
  4 40000 4000 0.05 40000 4000 0.04

R 1.75

16 28000 4200 0.13 14000 1600 0.13
  5 40000 3000 0.03 40000 3000 0.02 20 26000 3800 0.13 13000 1600 0.11
  6 35000 2000 0.03 35000 2000 0.02 25 23000 3300 0.12 11000 1200 0.08
  8 30000 1600 0.02 30000 1600 0.01 30 13000 1900 0.09 9000 1000 0.07
10 20000 1000 0.01 20000 1000 0.01 35 9000 1200 0.08 6000 600 0.06
12 20000 1000 0.01 18000 800 0.008 40 8500 1100 0.07 5500 500 0.04
14 18000 600 0.008 18000 480 0.008

R 2

10 24000 4800 0.2 12000 2200 0.2
16 18000 500 0.008 18000 400 0.006 12 24000 4800 0.2 12000 2200 0.2
18 13000 300 0.005 13000 240 0.004 14 24000 3800 0.15 12000 1500 0.15
20 13000 250 0.005 13000 200 0.004 16 24000 3800 0.15 12000 1500 0.15

R 0.6

  6 40000 4000 0.05 35000 3500 0.04 20 24000 3800 0.15 12000 1500 0.15
  8 40000 3000 0.05 27000 2000 0.04 25 24000 3800 0.15 10000 1100 0.1
10 27000 1900 0.03 24000 1700 0.02 30 20000 3000 0.1 10000 1100 0.08
12 16000 1100 0.02 16000 1000 0.01 35 12000 1700 0.1 8000 900 0.08
14 16000 850 0.01 16000 780 0.01 40 11000 1500 0.1 5000 500 0.06
16 15000 500 0.01 14000 400 0.006 45 10000 1300 0.08 5000 500 0.05

R 0.7
  8 40000 4500 0.06 28000 3200 0.05 50 8000 1000 0.05 4000 400 0.04
12 32000 3000 0.03 19000 1800 0.02

R 2.5
20 19000 3400 0.2 10000 1400 0.2

16 15000 1000 0.02 14000 800 0.01 25 19000 3400 0.2 10000 1400 0.2

R 0.75

  6 40000 5000 0.07 32000 4000 0.06 30 19000 3200 0.15 8000 1000 0.15
  8 40000 5000 0.07 28000 3500 0.06 35 16000 2700 0.1 8000 900 0.1
10 40000 4500 0.06 21000 2400 0.04

R 3
30 16000 3500 0.2 8000 1000 0.2

12 32000 3400 0.04 19000 2000 0.03 40 16000 3000 0.15 8000 800 0.15
14 16000 1500 0.04 13000 1200 0.03 50 16000 2700 0.15 6000 500 0.15
16 13000 1200 0.03 13000 1200 0.02

VF2XLBS 

<0.1R (R<1)
<0.2R (R>1)

ap

 (45 55HRC)  (55 62HRC)

X210Cr12

 (45 55HRC)  (55 62HRC)

X210Cr12

R
-1) -1)

R
-1) -1)

2)
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VF3XB

R D1 1 ap L13 L3 2 D13 L1 D4
30' 1° 2° 3°

0.4 0.8 0.4° 0.5 6 1.5 8.9° 0.82 60 4 3 1 6.3 6.6 6.9 7.3
 R0040T0024L008 0.4 0.8 0.4° 0.5 8 1.5 7.5° 0.85 60 4 3 1 8.4 8.6 9.1 9.5
 R0040T0024L012 0.4 0.8 0.4° 0.5 12 1.5 5.7° 0.91 60 4 3 1 12.4 12.7 13.4 14.1
 R0040T0054L008 0.4 0.8 0.9° 0.5 8 1.5 7.6° 0.96 60 4 3 1 8.4 8.9 9.3
 R0040T0054L012 0.4 0.8 0.9° 0.5 12 1.5 5.8° 1.09 60 4 3 1 12.4 13.1 13.8
 R0040T0054L016 0.4 0.8 0.9° 0.5 16 1.5 4.7° 1.22 60 4 3 1 16.5 17.3 18.3
 R0050T0024L008 0.5 1 0.4° 0.8 8 2.3 9.6° 1.02 60 6 3 1 8.5 8.8 9.3 9.8
 R0050T0024L010 0.5 1 0.4° 0.8 10 2.3 8.5° 1.05 60 6 3 1 10.5 10.9 11.4 12.1
 R0050T0024L012 0.5 1 0.4° 0.8 12 2.3 7.6° 1.08 60 6 3 1 12.6 13.0 13.6 14.4
 R0050T0024L016 0.5 1 0.4° 0.8 16 2.3 6.3° 1.13 70 6 3 1 16.6 17.1 18.0 18.9
 R0050T0024L020 0.5 1 0.4° 0.8 20 2.3 5.4° 1.19 70 6 3 1 20.6 21.2 22.3 23.5
 R0050T0024L025 0.5 1 0.4° 0.8 25 2.3 4.6° 1.26 70 6 3 1 25.7 26.3 27.7 29.3
 R0050T0024L030 0.5 1 0.4° 0.8 30 2.3 4.0° 1.33 80 6 3 1 30.7 31.5 33.1 35.0
 R0050T0024L035 0.5 1 0.4° 0.8 35 2.3 3.5° 1.40 80 6 3 1 35.7 36.6 38.6 40.7
 R0050T0054L008 0.5 1 0.9° 0.8 8 2.3 9.7° 1.12 60 6 3 1 8.6 9.1 9.6
 R0050T0054L012 0.5 1 0.9° 0.8 12 2.3 7.7° 1.24 60 6 3 1 12.6 13.3 14.1
 R0050T0054L016 0.5 1 0.9° 0.8 16 2.3 6.4° 1.37 70 6 3 1 16.7 17.6 18.5
 R0050T0054L020 0.5 1 0.9° 0.8 20 2.3 5.5° 1.50 70 6 3 1 20.7 21.8 23.0
 R0050T0054L025 0.5 1 0.9° 0.8 25 2.3 4.7° 1.65 70 6 3 1 25.7 27.1 28.6
 R0050T0054L030 0.5 1 0.9° 0.8 30 2.3 4.0° 1.81 80 6 3 1 30.8 32.4 34.2
 R0050T0054L035 0.5 1 0.9° 0.8 35 2.3 3.6° 1.97 80 6 3 1 35.8 37.7 39.8
 R0050T0054L040 0.5 1 0.9° 0.8 40 2.3 3.2° 2.12 80 6 3 1 40.8 43.0 45.4
 R0050T0054L050 0.5 1 0.9° 0.8 50 2.3 2.7° 2.44 110 6 3 1 50.9 53.6 *
 R0050T0054L060 0.5 1 0.9° 0.8 60 2.3 2.3° 2.75 110 6 3 1 60.9 64.1 *
 R0050T0054L070 0.5 1 0.9° 0.8 70 2.3 2.0° 3.07 110 6 3 1 71.0 74.7 *
 R0050T0130L012 0.5 1 1.5° 0.8 12 2.3 7.9° 1.45 60 6 3 1 13.0 13.7
 R0050T0130L016 0.5 1 1.5° 0.8 16 2.3 6.5° 1.66 70 6 3 1 17.1 18.0
 R0050T0130L020 0.5 1 1.5° 0.8 20 2.3 5.6° 1.87 70 6 3 1 21.2 22.4
 R0050T0130L025 0.5 1 1.5° 0.8 25 2.3 4.8° 2.13 70 6 3 1 26.3 27.8
 R0050T0130L030 0.5 1 1.5° 0.8 30 2.3 4.1° 2.39 80 6 3 1 31.5 33.2
 R0050T0130L035 0.5 1 1.5° 0.8 35 2.3 3.7° 2.65 80 6 3 1 36.6 38.6
 R0075T0024L010 0.75 1.5 0.4° 1.3 10 2.8 8.1° 1.54 60 6 3 1 10.6 10.9 11.4 12.0
 R0075T0024L015 0.75 1.5 0.4° 1.3 15 2.8 6.2° 1.61 60 6 3 1 15.6 16.0 16.9 17.8
 R0075T0024L020 0.75 1.5 0.4° 1.3 20 2.8 5.0° 1.68 70 6 3 1 20.6 21.2 22.3 23.5

0.4 <R <2.5
±0.01

0.8 <D1 <5
 0
- 0.02
4 <D4 <6 D4=8
 0
- 0.008

 0
- 0.009

UWC VF 30°

R

h6

øD
4(

h6
)

L1

ap

øD
1

L13
L3R

1

øD
13

2

20°

:

 (<30HRC)  (<45HRC) (<55HRC) (>55HRC)
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R D1 1 ap L13 L3 2 D13 L1 D4
30' 1° 2° 3°

0.75 1.5 0.4° 1.3 30 2.8 3.7° 1.82 80 6 3 1 30.7 31.5 33.1 35.0
 R0075T0054L015 0.75 1.5 0.9° 1.3 15 2.8 6.3° 1.82 60 6 3 1 15.7 16.5 17.4
 R0075T0054L020 0.75 1.5 0.9° 1.3 20 2.8 5.1° 1.98 70 6 3 1 20.7 21.8 23.0
 R0075T0054L030 0.75 1.5 0.9° 1.3 30 2.8 3.7° 2.29 80 6 3 1 30.8 32.4 34.2

R0075T0054L040 0.75 1.5 0.9° 1.3 40 2.8 3.0° 2.61 80 6 3 1 40.8 43.0 45.3
R0075T0130L015 0.75 1.5 1.5° 1.3 15 2.8 6.4° 2.08 60 6 3 1 16.1 17.0

 R0075T0130L020 0.75 1.5 1.5° 1.3 20 2.8 5.2° 2.34 70 6 3 1 21.2 22.4
 R0075T0130L030 0.75 1.5 1.5° 1.3 30 2.8 3.8° 2.86 80 6 3 1 31.5 33.2
 R0100T0024L016 1 2 0.4° 1.6 16 3.6 5.5° 2.07 70 6 3 1 16.7 17.1 18.0 19.0
 R0100T0024L020 1 2 0.4° 1.6 20 3.6 4.6° 2.13 70 6 3 1 20.7 21.3 22.3 23.5
 R0100T0024L025 1 2 0.4° 1.6 25 3.6 3.9° 2.20 70 6 3 1 25.8 26.4 27.8 29.3
 R0100T0024L030 1 2 0.4° 1.6 30 3.6 3.4° 2.27 80 6 3 1 30.8 31.6 33.2 35.0
 R0100T0024L035 1 2 0.4° 1.6 35 3.6 2.9° 2.34 80 6 3 1 35.8 36.7 38.6 *
 R0100T0024L040 1 2 0.4° 1.6 40 3.6 2.6° 2.41 80 6 3 1 40.8 41.9 44.0 *
 R0100T0054L020 1 2 0.9° 1.6 20 3.6 4.7° 2.42 70 6 3 1 20.8 21.9 23.0
 R0100T0054L025 1 2 0.9° 1.6 25 3.6 4.0° 2.57 70 6 3 1 25.8 27.2 28.6
 R0100T0054L030 1 2 0.9° 1.6 30 3.6 3.4° 2.73 80 6 3 1 30.9 32.5 34.2
 R0100T0054L035 1 2 0.9° 1.6 35 3.6 3.0° 2.89 80 6 3 1 35.9 37.7 39.8
 R0100T0054L040 1 2 0.9° 1.6 40 3.6 2.7° 3.04 80 6 3 1 40.9 43.0 *
 R0100T0054L050 1 2 0.9° 1.6 50 3.6 2.2° 3.36 110 6 3 1 51.0 53.6 *
 R0100T0054L060 1 2 0.9° 1.6 60 3.6 1.9° 3.67 110 6 3 1 61.0 * *
 R0100T0054L070 1 2 0.9° 1.6 70 3.6 1.6° 3.99 110 6 3 1 71.1 * *
 R0100T0130L025 1 2 1.5° 1.6 25 3.6 4.1° 3.02 70 6 3 1 26.4 27.9
 R0100T0130L030 1 2 1.5° 1.6 30 3.6 3.5° 3.28 80 6 3 1 31.6 33.3
 R0100T0130L035 1 2 1.5° 1.6 35 3.6 3.1° 3.54 80 6 3 1 36.7 38.7
 R0100T0130L040 1 2 1.5° 1.6 40 3.6 2.7° 3.81 80 6 3 1 41.8 *
 R0125T0054L020 1.25 2.5 0.9° 2 20 4.5 4.3° 2.89 60 6 3 1 20.8 21.9 23.1
 R0125T0054L030 1.25 2.5 0.9° 2 30 4.5 3.1° 3.20 80 6 3 1 30.9 32.5 34.2
 R0125T0054L040 1.25 2.5 0.9° 2 40 4.5 2.4° 3.52 80 6 3 1 40.9 43.1 *
 R0125T0130L020 1.25 2.5 1.5° 2 20 4.5 4.4° 3.21 60 6 3 1 21.4 22.5
 R0125T0130L030 1.25 2.5 1.5° 2 30 4.5 3.1° 3.74 80 6 3 1 31.6 33.3
 R0125T0130L040 1.25 2.5 1.5° 2 40 4.5 2.5° 4.26 80 6 3 1 41.9 *
 R0150T0024L020 1.5 3 0.4° 2 20 5 3.8° 3.11 60 6 3 1 20.7 21.3 22.3 23.5
 R0150T0024L025 1.5 3 0.4° 2 25 5 3.1° 3.18 80 6 3 1 25.8 26.4 27.7 29.2
 R0150T0024L030 1.5 3 0.4° 2 30 5 2.7° 3.25 80 6 3 1 30.8 31.6 33.2 *
 R0150T0024L040 1.5 3 0.4° 2 40 5 2.1° 3.39 80 6 3 1 40.9 41.9 44.0 *
 R0150T0024L050 1.5 3 0.4° 2 50 5 1.7° 3.53 100 6 3 1 50.9 52.2 * *
 R0150T0054L020 1.5 3 0.9° 2 20 5 3.8° 3.37 60 6 3 1 20.9 21.9 23.0
 R0150T0054L030 1.5 3 0.9° 2 30 5 2.7° 3.69 80 6 3 1 30.9 32.5 *
 R0150T0054L040 1.5 3 0.9° 2 40 5 2.1° 4.00 80 6 3 1 41.0 43.1 *
 R0150T0054L050 1.5 3 0.9° 2 50 5 1.7° 4.31 100 6 3 1 51.0 * *
 R0150T0054L060 1.5 3 0.9° 2 60 5 2.3° 4.63 110 8 3 1 61.1 64.2 *

R0150T0054L070 1.5 3 0.9° 2 70 5 2.0° 4.94 120 8 3 1 71.1 74.8 *
 R0150T0130L040 1.5 3 1.5° 2 40 5 2.2° 4.73 80 6 3 1 41.9 *
 R0150T0130L050 1.5 3 1.5° 2 50 5 2.8° 5.26 110 8 3 1 52.2 *
 R0150T0130L060 1.5 3 1.5° 2 60 5 2.4° 5.78 110 8 3 1 62.4 *
 R0150T0130L070 1.5 3 1.5° 2 70 5 2.1° 6.30 120 8 3 1 72.7 *
 R0200T0054L030 2 4 0.9° 3 30 6 3.5° 4.65 90 8 3 1 30.9 32.5 34.2
 R0200T0054L040 2 4 0.9° 3 40 6 2.7° 4.97 90 8 3 1 41.0 43.0 *
 R0200T0054L050 2 4 0.9° 3 50 6 2.2° 5.28 110 8 3 1 51.0 53.6 *

R0200T0054L060 2 4 0.9° 3 60 6 1.9° 5.60 110 8 3 1 61.1 * *
 R0250T0054L035 2.5 5 0.9° 3.5 35 6.5 2.4° 5.80 90 8 3 1 35.9 37.7 *

:

*

   - info@mitsubishitools.ru

info@mitsubishitools.ru 
www.mitsubishitools.ru

 



I184

R D1 1 ap L13 L3 2 D13 L1 D4
30' 1° 2° 3°

2.5 5 0.9° 3.5 40 6.5 2.2° 5.95 90 8 3 1 41.0 43.0 *
 R0250T0054L050 2.5 5 0.9° 3.5 50 6.5 1.8° 6.27 110 8 3 1 51.0 * *
 R0250T0054L060 2.5 5 0.9° 3.5 60 6.5 1.5° 6.58 110 8 3 1 61.1 * *

VF3XB
:

*
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R0.4

0.4°
6 34000 2700 0.03 31000 2200 0.025 24000 1700 0.02 19000 1400 0.015
8 31000 2100 0.02 29000 1700 0.02 22000 1300 0.015 18000 1000 0.01

12 28000 2000 0.015 26000 1600 0.01 20000 1200 0.01 16000 960 0.007

0.9°
8 31000 2200 0.02 29000 1800 0.02 22000 1400 0.015 18000 1100 0.01

12 28000 2100 0.015 26000 1700 0.01 20000 1300 0.01 16000 1000 0.007
16 25000 1100 0.01 23000 910 0.01 18000 700 0.008 14000 560 0.006

R0.5

0.4°

8 27000 2700 0.04 25000 2200 0.04 19000 1700 0.03 15000 1400 0.02
10 24000 2200 0.03 22000 1800 0.025 17000 1400 0.02 14000 1100 0.015
12 24000 2200 0.03 22000 1800 0.025 17000 1400 0.02 14000 1100 0.015
16 22000 2100 0.03 21000 1700 0.025 16000 1300 0.02 13000 1000 0.015
20 20000 1400 0.015 18000 1200 0.01 14000 900 0.01 11000 720 0.007
25 18000 1300 0.015 17000 1000 0.01 13000 800 0.009 10000 640 0.006
30 15000 960 0.01 14000 780 0.01 11000 600 0.008 8800 480 0.006
35 14000 800 0.008 13000 650 0.007 10000 500 0.006 8000 400 0.004

0.9°

8 27000 2900 0.04 25000 2300 0.04 19000 1800 0.03 15000 1400 0.02
12 24000 2400 0.03 22000 2000 0.025 17000 1500 0.02 14000 1200 0.015
16 22000 2200 0.03 21000 1800 0.025 16000 1400 0.02 13000 1100 0.015
20 20000 1600 0.015 18000 1300 0.01 14000 1000 0.01 11000 800 0.007
25 18000 1400 0.015 17000 1200 0.01 13000 900 0.009 10000 720 0.006
30 15000 1100 0.01 14000 910 0.009 11000 700 0.008 8800 560 0.006
35 14000 960 0.008 13000 780 0.007 10000 600 0.006 8000 480 0.004
40 11000 800 0.007 11000 650 0.006 8000 500 0.005 6400 400 0.003
50 8400 610 0.006 7800 490 0.005 6000 380 0.004 4800 300 0.003
60 7000 510 0.004 6500 400 0.004 5000 320 0.003 4000 260 0.002
70 7000 480 0.003 6500 390 0.002 5000 300 0.002 4000 240 0.001

1.5°

12 24000 2600 0.03 22000 2100 0.025 17000 1600 0.02 14000 1300 0.015
16 22000 2400 0.03 21000 2000 0.025 16000 1500 0.02 13000 1200 0.015
20 20000 1800 0.015 18000 1400 0.01 14000 1100 0.01 11000 880 0.007
25 18000 1600 0.015 17000 1300 0.01 13000 1000 0.009 11000 800 0.006
30 15000 1300 0.01 14000 1000 0.01 11000 800 0.008 8800 640 0.006
35 14000 1100 0.008 13000 910 0.007 10000 700 0.006 8000 560 0.004

R0.75

0.4°

10 18000 2700 0.06 17000 2200 0.05 13000 1700 0.04 10000 1400 0.03
15 17000 2200 0.04 16000 1800 0.04 12000 1400 0.03 9600 1100 0.02
20 17000 2100 0.03 16000 1700 0.025 12000 1300 0.02 9600 1000 0.015
30 14000 1600 0.015 13000 1300 0.01 10000 1000 0.01 8000 800 0.007

0.9°

15 17000 2400 0.04 16000 2000 0.04 12000 1500 0.03 9600 1200 0.02
20 17000 2200 0.03 16000 1800 0.025 12000 1400 0.02 9600 1100 0.015
30 14000 1800 0.015 13000 1400 0.01 10000 1100 0.01 8000 880 0.007
40 13000 1300 0.01 12000 1000 0.01 9000 800 0.008 7200 640 0.006

1.5°
15 17000 2600 0.04 16000 2100 0.04 12000 1600 0.03 9600 1300 0.02
20 17000 2400 0.03 16000 2000 0.025 12000 1500 0.02 9600 1200 0.015
30 14000 2000 0.015 13000 1600 0.01 10000 1200 0.01 8000 960 0.007

<0.1R (R<1)
<0.2R (R>1)

ap

30HRC)
 (45 55HRC)  (55 62HRC)

X210Cr12

R
-1) -1) -1) -1)
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R1

0.4°

16 15000 3200 0.07 14000 2600 0.06 11000 2000 0.05 8800 1600 0.03
20 14000 2400 0.06 13000 2000 0.05 10000 1500 0.04 8000 1200 0.03
25 14000 2100 0.04 13000 1700 0.04 10000 1300 0.03 8000 1000 0.02
30 13000 1800 0.03 12000 1400 0.03 9000 1100 0.025 7200 880 0.02
35 13000 1600 0.03 12000 1300 0.025 9000 1000 0.02 7200 800 0.015
40 12000 1400 0.015 11000 1200 0.01 8500 900 0.01 6800 720 0.007

0.9°

20 14000 2600 0.06 13000 2100 0.05 10000 1600 0.04 8000 1300 0.03
25 14000 2200 0.05 13000 1800 0.04 10000 1400 0.03 8000 1100 0.025
30 13000 1900 0.04 12000 1600 0.04 9000 1200 0.03 7200 960 0.02
35 13000 1800 0.04 12000 1400 0.03 9000 1100 0.025 7200 880 0.02
40 12000 1600 0.03 11000 1300 0.025 8500 1000 0.02 6800 800 0.015
50 11000 1400 0.015 10000 1200 0.01 8000 900 0.01 6400 720 0.007
60 9800 1100 0.007 9100 910 0.006 7000 700 0.005 5600 560 0.003
70 8400 960 0.004 7800 780 0.004 6000 600 0.003 4800 480 0.002

1.5°

25 14000 2400 0.05 13000 2000 0.04 10000 1500 0.03 8000 1200 0.025
30 12600 2100 0.04 12000 1700 0.04 9000 1300 0.03 7200 1000 0.02
35 13000 1900 0.04 12000 1600 0.03 9000 1200 0.025 7200 960 0.02
40 12000 1800 0.03 11000 1400 0.025 8500 1100 0.02 6800 880 0.015

R1.25

0.9°
20 13000 2900 0.06 12000 2300 0.05 9000 1800 0.04 7200 1400 0.03
30 12000 2600 0.05 11000 2100 0.04 8500 1600 0.03 6800 1300 0.025
40 11000 2200 0.04 9800 1800 0.04 7500 1400 0.03 6000 1100 0.02

1.5°
20 13000 3000 0.06 12000 2500 0.05 9000 1900 0.04 7200 1500 0.03
30 12000 2700 0.05 11050 2200 0.04 8500 1700 0.03 6800 1400 0.025
40 11000 2400 0.04 9800 2000 0.04 7500 1500 0.03 6000 1200 0.02

R1.5

0.4°

20 12000 3700 0.13 11000 3000 0.1 8500 2300 0.09 6800 1800 0.06
30 11000 2900 0.07 10000 2300 0.06 8000 1800 0.05 6400 1400 0.03
40 11000 2400 0.06 10000 2000 0.05 8000 1500 0.04 6400 1200 0.03
50 11000 2000 0.04 9800 1600 0.04 7500 1200 0.03 6000 960 0.02

0.9°

20 12000 3800 0.13 11000 3100 0.1 8500 2400 0.09 6800 1900 0.06
30 11000 3000 0.07 10000 2500 0.06 8000 1900 0.05 6400 1500 0.03
40 11000 2600 0.06 10000 2100 0.05 8000 1600 0.04 6400 1300 0.03
50 11000 2100 0.04 9800 1700 0.04 7500 1300 0.03 6000 1000 0.02
60 9800 2000 0.03 9100 1600 0.025 7000 1200 0.02 5600 960 0.015
70 9800 1800 0.015 9100 1400 0.01 7000 1100 0.01 5600 880 0.007

1.5°
50 11000 2200 0.04 9800 1800 0.04 7500 1400 0.03 6000 1100 0.02
60 9800 2100 0.03 9100 1700 0.025 7000 1300 0.02 5600 1000 0.015
70 9800 2000 0.015 9100 1600 0.01 7000 1200 0.01 5600 960 0.007

R2 0.9°

30 10000 3200 0.3 9400 2600 0.25 7200 2000 0.2 5800 1600 0.15
40 9500 2400 0.15 8800 2000 0.12 6800 1500 0.1 5400 1200 0.07
50 9500 2100 0.1 8800 1700 0.1 6800 1300 0.08 5400 1000 0.06
60 9000 1900 0.07 8300 1600 0.06 6400 1200 0.05 5100 960 0.03

R2.5 0.9°
35 8000 3500 0.3 7400 2900 0.25 5700 2200 0.2 4600 1800 0.15
40 8000 3200 0.2 7400 2600 0.18 5700 2000 0.15 4600 1600 0.1
60 7600 2400 0.15 7000 2000 0.12 5400 1500 0.1 4300 1200 0.07

<0.1R (R<1)
<0.2R (R>1)

VF3XB

ap

30HRC)
 (45 55HRC)  (55 62HRC)

X210Cr12

R
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VF4MB

R D1 ap L1 D4

0.5 1 2.5 50 6 4 1
 R0100 1 2 6 60 6 4 1
 R0150 1.5 3 8 70 6 4 1
 R0200 2 4 8 70 6 4 1
 R0250 2.5 5 12 80 6 4 1
 R0300 3 6 12 80 6 4 2
 R0400 4 8 14 90 8 4 2
 R0500 5 10 18 100 10 4 2
 R0600 6 12 22 110 12 4 2

0.5 <R <6
±0.01

1 <D1 <12
 0
- 0.020

D4=6 8<D4<10 D4=12
 0
- 0.008

 0
- 0.009

 0
- 0.011

UWC VF 30°

R

h6

øD
4(

h6
)

L1

øD
1

R
ap

15°

L1
R ap

øD
4(

h6
)

øD
1
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VF4MB

%<15° %>15° %<15° %>15° %<15° %>15°

R0.5 40000 8000 40000 3800 0.06 40000 5600 40000 3100 0.05 40000 4700 32000 1700 0.03
R1 40000 9600 40000 5600 0.11 40000 8000 28000 3100 0.10 24000 5000 16000 1200 0.06
R1.5 40000 12000 32000 5600 0.13 32000 7700 19000 2900 0.12 16000 4200 11000 1100 0.07
R2 32000 11000 24000 4700 0.15 24000 6200 14000 2500 0.13 12000 3100 8000 1000 0.08
R2.5 25000 9000 19000 3800 0.20 19000 5300 12000 2200 0.15 9600 2700 6000 780 0.08
R3 21000 8400 15000 3400 0.25 16000 4800 9600 2000 0.20 8000 2300 5000 780 0.09
R4 16000 6400 12000 2600 0.30 12000 3600 7200 1600 0.20 6000 1900 4000 620 0.09
R5 13000 5200 9600 2200 0.50 10000 3200 5800 1300 0.20 4800 1500 3000 550 0.10
R6 9000 3600 7200 1700 0.50 7000 2200 4300 940 0.30 3600 1100 2200 400 0.10

<0.2R

R

%

ap

<

 (45 55HRC)  (55 62HRC)

X210Cr12

 (62 70HRC)

070M55, 1.3343 ( )

R
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1) %
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VF4SVB

R D1 ap L3 D5 L1 D4

1 2 3 5 1.9 50 6 4 1
R0150 1.5 3 4.5 7.5 2.9 50 6 4 1
R0200 2 4 6 10 3.9 50 6 4 1
R0250 2.5 5 7.5 12.5 4.9 50 6 4 1
R0300 3 6 9 15 5.85 50 6 4 2
R0400 4 8 12 20 7.85 60 8 4 2
R0500 5 10 15 25 9.7  70 10 4 2
R0600 6 12 18 30 11.7  75 12 4 2
R0800 8 16 24 40 15.5  90 16 4 2
R1000 10 20 30 50 19.5  100 20 4 2

R<6 R>6
±0.01 ±0.02

D1<12 D1>12
 0
- 0.02

 0
- 0.03

D4=6 8<D4<10 12<D4<16 D4=20
 0
- 0.008

 0
- 0.009

 0
- 0.011

 0
- 0.013

UWC VF 45°

R

h6

ap
L3

L1

øD
1

øD
4 (

h6
)

øD
5 12°

RR

øD
1

øD
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VF4SVB

%<15° %>15° %<15° %>15° %<15° %>15°

R  1 40000 8000 32000 3800 0.17 <0.5 36000 6500 24000 2900 0.17 <0.5 9600 960 6400 510 0.08 <0.2
R  1.5 32000 7700 21000 3200 0.25 <0.75 24000 4800 16000 1900 0.25 <0.75 6400 640 4200 340 0.13 <0.3
R  2 24000 5800 16000 2800 0.33 <1 18000 4000 12000 1700 0.33 <1 4800 580 3200 260 0.17 <0.4
R  2.5 19000 5300 12700 2600 0.42 <1.25 14400 3500 9600 1500 0.42 <1.25 3800 530 2500 250 0.21 <0.5
R  3 16000 4800 10600 2100 0.5 <1.5 12000 3200 8000 1400 0.5 <1.5 3200 500 2100 210 0.25 <0.6
R  4 12000 4300 8000 1900 0.8 <2 9000 3200 6000 1400 0.8 <2 2400 430 1600 190 0.4 <0.8
R  5 9600 4100 6400 1800 1 <2.5 7200 3000 4800 1300 1 <2.5 2000 420 1300 180 0.5 <1
R  6 8000 4000 5300 1800 1.2 <3 6000 3000 4000 1300 1.2 <3 1700 350 1100 150 0.6 <1.2
R  8 6000 3200 4000 1400 1.6 <4 4500 2500 3000 1100 1.6 <4 1200 300 800 130 0.8 <1.6
R10 4800 3000 3200 1300 2 <5 3600 2300 2400 1000 2 <5 1000 250 640 100 1 <2

<0.5R <0.2R

<ap

R

%

ap

X5CrNi1810, X5CrNi

R ap

( )

ap ap
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VFHVRB

D1 R ap L3 D5 2 L1 D4
30' 1° 2° 3°

1 0.2 1 4 0.94 10.6° 60 6 4 1 4.2 4.5 4.7 5.3
D0100R02N006 1 0.2 1 6 0.94 9.2° 60 6 4 1 6.4 6.7 7.2 7.7
D0100R02N008 1 0.2 1 8 0.94 8.2° 60 6 4 1 8.5 8.8 9.5 10.2
D0100R02N010 1 0.2 1 10 0.94 7.4° 60 6 4 1 10.5 11 11.8 12.7
D0100R02N015 1 0.2 1 15 0.94 5.9° 60 6 4 1 15.8 16.3 17.5 18.9
D0100R02N020 1 0.2 1 20 0.94 4.9° 80 6 4 1 20.9 21.7 23.3 25.1
D0150R03N004 1.5 0.3 1.5 4 1.44 10.3° 60 6 4 1 4.2   4.5 4.6 5.2
D0150R03N006 1.5 0.3 1.5 6 1.44 8.9° 60 6 4 1 6.3   6.6 7.2 7.7
D0150R03N010 1.5 0.3 1.5 10 1.44 7°   60 6 4 1 10.5 10.9 11.8 12.7
D0150R03N015 1.5 0.3 1.5 15 1.44 5.5° 60 6 4 1 15.7 16.3 17.5 18.9
D0150R03N020 1.5 0.3 1.5 20 1.44 4.6° 80 6 4 1 20.9 21.6 23.3 25.1
D0150R03N025 1.5 0.3 1.5 25 1.44 3.9° 80 6 4 1 26.1 27 29 31.3
D0150R03N030 1.5 0.3 1.5 30 1.44 3.4° 80 6 4 1 31.3 32.3 34.7 37.5
D0200R05N006 2 0.5 2 6 1.9 8.7° 60 6 4 1 6.3   6.5 7 7.5
D0200R05N010 2 0.5 2 10 1.9 6.7° 60 6 4 1 10.5 10.8 11.6 12.5
D0200R05N015 2 0.5 2 15 1.9 5.2° 60 6 4 1 15.6 16.2 17.4 18.7
D0200R05N020 2 0.5 2 20 1.9 4.3° 80 6 4 1 20.8 21.5 23.1 24.9
D0200R05N025 2 0.5 2 25 1.9 3.6° 80 6 4 1 26   26.9 28.9 31.2
D0200R05N030 2 0.5 2 30 1.9 3.1° 80 6 4 1 31.2 32.2 34.6 37.4
D0200R05N035 2 0.5 2 35 1.9 2.8° 90 6 4 1 36.3 37.6 40.4 *
D0200R05N040 2 0.5 2 40 1.9 2.5° 90 6 4 1 41.5 42.9 46.1 *
D0300R05N010 3 0.5 3 10 2.9 5.6° 60 6 4 1 10.5 10.8 11.6 12.5
D0300R05N015 3 0.5 3 15 2.9 4.3° 60 6 4 1 15.6 16.2 17.4 18.7
D0300R05N020 3 0.5 3 20 2.9 3.4° 80 6 4 1 20.8 21.5 23.1 24.9
D0300R05N030 3 0.5 3 30 2.9 2.5° 80 6 4 1 31.2 32.2 34.6 *
D0300R08N010 3 0.8 3 10 2.9 5.7° 60 6 4 1 10.4 10.8 11.6 12.4
D0300R08N015 3 0.8 3 15 2.9 4.3° 60 6 4 1 15.6 16.2 17.3 18.7
D0300R08N020 3 0.8 3 20 2.9 3.5° 80 6 4 1 20.8 21.5 23.1 24.9
D0300R08N030 3 0.8 3 30 2.9 2.5° 80 6 4 1 31.1 32.2 34.6 *
D0300R08N040 3 0.8 3 40 2.9 2° 90 6 4 1 41.5 42.9 * *
D0300R08N050 3 0.8 3 50 2.9 1.6° 90 6 4 1 51.8 53.6 * *
D0400R05N012 4 0.5 4 12 3.9 3.8° 60 6 4 1 12.5 13 13.9 15   
D0400R05N020 4 0.5 4 20 3.9 2.5° 80 6 4 1 20.8 21.5 23.1 *
D0400R05N030 4 0.5 4 30 3.9 1.8° 80 6 4 1 31.2 32.2 * *

D1 <10 D1>10
±0.007 ±0.01

D1 <12 D1>12
 0
- 0.02

 0
- 0.03

D4=6 8 <D4 <10 12 <D4 <16
 0
- 0.008

 0
- 0.009

 0
- 0.011
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D1 R ap L3 D5 2 L1 D4
30' 1° 2° 3°

4 0.5   4 48 3.9 1.2° 90 6 4 1 49.8 51.5 * *
D0400R10N012 4 1   4 12 3.9 3.9° 60 6 4 1 12.5 12.9 13.8 14.9
D0400R10N020 4 1   4 20 3.9 2.5° 80 6 4 1 20.8 21.5 23 *
D0400R10N030 4 1   4 30 3.9 1.8° 80 6 4 1 31.1 32.2 * *
D0600R05N018 6 0.5   9 18 5.85 60 6 4 2 * * * *
D0600R05N030 6 0.5   9 30 5.85 80 6 4 2 * * * *
D0600R10N018 6 1   9 18 5.85 60 6 4 2 * * * *
D0600R10N030 6 1   9 30 5.85 80 6 4 2 * * * *
D0600R10N054 6 1   9 54 5.85 90 6 4 2 * * * *
D0600R15N018 6 1.5   9 18 5.85 60 6 4 2 * * * *
D0600R15N030 6 1.5   9 30 5.85 80 6 4 2 * * * *
D0600R15N042 6 1.5   9 42 5.85 90 6 4 2 * * * *
D0600R15N054 6 1.5   9 54 5.85 90 6 4 2 * * * *
D0600R20N018 6 2   9 18 5.85 60 6 4 2 * * * *
D0600R20N030 6 2   9 30 5.85 80 6 4 2 * * * *
D0700R15 7 1.5 11 80 6 4 3 * * * *
D0800R05N024 8 0.5 12 24 7.85 60 8 4 2 * * * *
D0800R05N040 8 0.5 12 40 7.85 100 8 4 2 * * * *
D0800R10N024 8 1 12 24 7.85 60 8 4 2 * * * *
D0800R10N040 8 1 12 40 7.85 100 8 4 2 * * * *
D0800R20N024 8 2 12 24 7.85 60 8 4 2 * * * *
D0800R20N040 8 2 12 40 7.85 100 8 4 2 * * * *
D0800R20N056 8 2 12 56 7.85 120 8 4 2 * * * *
D0800R20N072 8 2 12 72 7.85 120 8 4 2 * * * *
D0900R20 9 2 13.5 100 8 4 3 * * * *
D1000R05N030 10 0.5 15 30 9.7 70 10 4 2 * * * *
D1000R05N050 10 0.5 15 50 9.7 110 10 4 2 * * * *
D1000R10N030 10 1 15 30 9.7 70 10 4 2 * * * *
D1000R10N050 10 1 15 50 9.7 110 10 4 2 * * * *
D1000R20N030 10 2 15 30 9.7 70 10 4 2 * * * *
D1000R20N050 10 2 15 50 9.7 110 10 4 2 * * * *
D1000R20N070 10 2 15 70 9.7 150 10 4 2 * * * *
D1000R20N090 10 2 15 90 9.7 150 10 4 2 * * * *
D1100R20 11 2 16.5 110 10 4 3 * * * *
D1200R05N036 12 0.5 18 36 11.7 80 12 4 2 * * * *
D1200R05N060 12 0.5 18 60 11.7 120 12 4 2 * * * *
D1200R10N036 12 1 18 36 11.7 80 12 4 2 * * * *
D1200R10N060 12 1 18 60 11.7 120 12 4 2 * * * *
D1200R20N036 12 2 18 36 11.7 80 12 4 2 * * * *
D1200R20N060 12 2 18 60 11.7 120 12 4 2 * * * *
D1200R20N084 12 2 18 84 11.7 160 12 4 2 * * * *
D1200R20N108 12 2 18 108 11.7 160 12 4 2 * * * *
D1200R30N036 12 3 18 36 11.7 80 12 4 2 * * * *
D1200R30N060 12 3 18 60 11.7 120 12 4 2 * * * *
D1300R30 13 3 19.5 120 12 4 3 * * * *
D1600R05N042 16 0.5 24 42 15.5 100 16 4 2 * * * *
D1600R20N042 16 2 24 42 15.5 100 16 4 2 * * * *
D1600R30N042 16 3 24 42 15.5 100 16 4 2 * * * *
D1600R30N080 16 3 24 80 15.5 140 16 4 2 * * * *
D1600R30N120 16 3 24 120 15.5 175 16 4 2 * * * *
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1 0.2 4 40000 7200 0.04 0.45 33000 5100 0.03 0.45 27000 4100 0.025 0.45 20000 1800 0.013 0.45
1 0.2 6 40000 6500 0.03 0.45 33000 4600 0.022 0.45 27000 3700 0.018 0.45 20000 1600 0.01 0.45
1 0.2 8 32000 4500 0.022 0.45 27000 3200 0.018 0.45 21000 2600 0.012 0.45 16000 1100 0.008 0.45
1 0.2 10 24000 2700 0.015 0.45 20000 1900 0.01 0.45 16000 1500 0.008 0.45 12000 700 0.006 0.45
1 0.2 15 16000 1200 0.008 0.45 14000 700 0.005 0.45 12000 500 0.003 0.45 10000 400 0.003 0.45
1 0.2 20 14000 1000 0.005 0.45 12000 600 0.004 0.45 10000 400 0.002 0.45 9000 300 0.002 0.45
1.5 0.3 4 32000 10000 0.1 0.65 27000 7100 0.08 0.65 21000 5700 0.06 0.65 16000 2500 0.03 0.65
1.5 0.3 6 32000 7800 0.08 0.65 27000 5500 0.06 0.65 21000 4200 0.05 0.65 16000 2000 0.025 0.65
1.5 0.3 10 27000 5700 0.05 0.65 22000 4000 0.035 0.65 18000 3000 0.03 0.65 14000 1400 0.014 0.65
1.5 0.3 15 22000 3200 0.03 0.65 18000 2300 0.025 0.65 15000 1700 0.018 0.65 11000 1000 0.009 0.65
1.5 0.3 20 16000 1400 0.02 0.65 14000 1200 0.016 0.65 13000 1000 0.012 0.65 9000 700 0.007 0.65
1.5 0.3 25 13000 1000 0.015 0.65 11000 800 0.012 0.65 10000 700 0.009 0.65 7500 500 0.005 0.65
1.5 0.3 30 13000 900 0.01 0.65 11000 700 0.008 0.65 10000 600 0.006 0.65 7500 400 0.004 0.65
2 0.5 6 24000 10000 0.1 0.75 20000 7100 0.08 0.75 16000 5700 0.06 0.75 12000 2500 0.03 0.75
2 0.5 10 24000 10000 0.08 0.75 20000 7100 0.06 0.75 16000 5700 0.05 0.75 12000 2500 0.025 0.75
2 0.5 15 20000 7000 0.05 0.75 17000 5000 0.04 0.75 13000 3200 0.03 0.75 10000 1800 0.016 0.75
2 0.5 20 20000 3600 0.04 0.75 17000 2600 0.03 0.75 13000 1800 0.025 0.75 10000 900 0.012 0.75
2 0.5 25 16000 1800 0.03 0.75 14000 1400 0.025 0.75 12000 1100 0.02 0.75 9000 720 0.01 0.75
2 0.5 30 16000 1400 0.025 0.75 14000 1200 0.02 0.75 12000 900 0.016 0.75 9000 650 0.008 0.75
2 0.5 35 13000 1100 0.02 0.75 11000 800 0.018 0.75 10000 700 0.014 0.75 7000 500 0.007 0.75
2 0.5 40 13000 1000 0.02 0.75 11000 700 0.015 0.75 10000 600 0.012 0.75 7000 400 0.006 0.75
3 0.5 10 16000 11000 0.12 1.5 13000 7800 0.09 1.5 11000 6300 0.07 1.5 8000 2800 0.04 1.5
3 0.5 15 16000 9000 0.11 1.5 13000 6400 0.08 1.5 11000 5100 0.06 1.5 8000 2300 0.04 1.5
3 0.5 20 13000 7200 0.09 1.5 11000 5100 0.07 1.5 8700 4000 0.05 1.5 6500 1800 0.03 1.5
3 0.5 30 13000 5700 0.06 1.5 11000 4000 0.05 1.5 8700 3000 0.04 1.5 6500 1400 0.02 1.5
3 0.8 10 16000 11000 0.24 1 13000 7800 0.19 1 11000 6300 0.14 1 8000 2800 0.07 1
3 0.8 15 16000 9000 0.22 1 13000 6400 0.17 1 11000 5100 0.13 1 8000 2300 0.07 1
3 0.8 20 13000 7200 0.19 1 11000 5100 0.15 1 8700 4000 0.11 1 6500 1800 0.06 1
3 0.8 30 13000 5700 0.12 1 11000 4000 0.09 1 8700 3000 0.07 1 6500 1400 0.04 1
3 0.8 40 11000 3600 0.08 1 9100 2600 0.06 1 7400 2000 0.05 1 5500 1000 0.025 1
3 0.8 50 8000 2600 0.07 1 6600 1800 0.05 1 5800 1500 0.04 1 4600 800 0.02 1
4 0.5 12 8400 6000 0.15 2 7000 4300 0.12 2 5600 3400 0.09 2 4200 1500 0.05 2
4 0.5 20 8400 6000 0.14 2 7000 4300 0.11 2 5600 3400 0.08 2 4200 1500 0.04 2
4 0.5 30 6900 4900 0.12 2 5700 3500 0.09 2 4600 2800 0.07 2 3500 1200 0.03 2
4 0.5 48 5600 2000 0.07 2 4600 1400 0.05 2 3800 1100 0.04 2 2800 500 0.02 2
4 1 12 12000 12000 0.3 1.5 10000 8500 0.23 1.5 8000 6800 0.18 1.5 6000 3000 0.1 1.5
4 1 20 12000 12000 0.27 1.5 10000 8500 0.21 1.5 8000 6800 0.16 1.5 6000 3000 0.08 1.5
4 1 30 10000 9900 0.24 1.5 8300 7000 0.19 1.5 6700 5600 0.14 1.5 5000 2500 0.07 1.5
6 0.5 18 4000 3900 0.15 3.5 3300 2800 0.12 3.5 2700 2200 0.09 3.5 2000 1000 0.05 3.5
6 0.5 30 4000 3900 0.14 3.5 3300 2800 0.11 3.5 2700 2200 0.08 3.5 2000 1000 0.04 3.5
6 1 18 8000 13000 0.5 3 6600 9200 0.4 3 5400 7400 0.3 3 4000 3300 0.15 3
6 1 30 8000 13000 0.45 3 6600 9200 0.35 3 5400 7400 0.27 3 4000 3300 0.14 3
6 1 54 6600 11000 0.25 3 5500 7800 0.2 3 4400 6300 0.15 3 3300 2800 0.08 3
6 1.5 18 8000 13000 0.5 2 6600 9200 0.4 2 5400 7400 0.3 2 4000 3300 0.15 2
6 1.5 30 8000 13000 0.45 2 6600 9200 0.35 2 5400 7400 0.27 2 4000 3300 0.14 2
6 1.5 42 6600 11000 0.4 2 5500 7800 0.3 2 4400 6300 0.24 2 3300 2800 0.12 2
6 1.5 54 6600 11000 0.25 2 5500 7800 0.2 2 4400 6300 0.15 2 3300 2800 0.08 2
6 2 18 8000 13000 0.5 1.5 6600 9200 0.4 1.5 5400 7400 0.3 1.5 4000 3300 0.15 1.5
6 2 30 8000 13000 0.45 1.5 6600 9200 0.35 1.5 5400 7400 0.27 1.5 4000 3300 0.14 1.5

ap

ae

30HRC)
 (45 55HRC)  (55 62HRC)

X210Cr12

-1) -1) -1) -1)

3)

   - info@mitsubishitools.ru

info@mitsubishitools.ru 
www.mitsubishitools.ru

 



I194

VFHVRB

7 1.5 6800 13000 0.5 3 5600 9200 0.4 3 4600 7400 0.3 3 3400 3300 0.15 3
8 0.5 24 3000 3900 0.18 5 2500 2800 0.14 5 2000 2200 0.11 5 1500 1000 0.05 5
8 0.5 40 3000 3900 0.16 5 2500 2800 0.12 5 2000 2200 0.1 5 1500 1000 0.05 5
8 1 24 4200 6500 0.3 4.5 3500 4600 0.23 4.5 2800 3700 0.18 4.5 2100 1600 0.09 4.5
8 1 40 4200 6500 0.27 4.5 3500 4600 0.21 4.5 2800 3700 0.16 4.5 2100 1600 0.08 4.5
8 2 24 6000 13000 0.6 3 5000 9200 0.46 3 4000 7400 0.36 3 3000 3300 0.18 3
8 2 40 6000 13000 0.54 3 5000 9200 0.42 3 4000 7400 0.32 3 3000 3300 0.16 3
8 2 56 5000 11000 0.48 3 4200 7800 0.37 3 3400 6300 0.3 3 2500 2800 0.14 3
8 2 72 5000 11000 0.3 3 4200 7800 0.23 3 3400 6300 0.2 3 2500 2800 0.09 3
9 2 5300 13000 0.6 3.5 4400 9200 0.46 3.5 3600 7400 0.36 3.5 2700 3300 0.18 3.5

10 0.5 30 2400 3900 0.18 6.5 2000 2800 0.14 6.5 1600 2200 0.11 6.5 1200 1000 0.05 6.5
10 0.5 50 2400 3900 0.16 6.5 2000 2800 0.12 6.5 1600 2200 0.1 6.5 1200 1000 0.05 6.5
10 1 30 3300 6500 0.3 6 2700 4600 0.23 6 2200 3700 0.18 6 1700 1600 0.09 6
10 1 50 3300 6500 0.27 6 2700 4600 0.21 6 2200 3700 0.16 6 1700 1600 0.08 6
10 2 30 4800 13000 0.6 4.5 4000 9200 0.46 4.5 3200 7400 0.36 4.5 2400 3300 0.18 4.5
10 2 50 4800 13000 0.54 4.5 4000 9200 0.42 4.5 3200 7400 0.32 4.5 2400 3300 0.16 4.5
10 2 70 4000 11000 0.48 4.5 3300 7800 0.37 4.5 2700 6300 0.3 4.5 2000 2800 0.14 4.5
10 2 90 4000 11000 0.48 4.5 3300 7800 0.37 4.5 2700 6300 0.3 4.5 2000 2800 0.14 4.5
11 2 4300 12000 0.6 5 3600 8500 0.46 5 2900 6800 0.36 5 2200 3000 0.18 5
12 0.5 36 2000 3600 0.27 8 1700 2600 0.21 8 1300 2100 0.14 8 1000 900 0.07 8
12 0.5 60 2000 3600 0.24 8 1700 2600 0.18 8 1300 2100 0.12 8 1000 900 0.06 8
12 1 36 2400 4800 0.36 7.5 2000 3400 0.28 7.5 1600 2700 0.18 7.5 1200 1200 0.09 7.5
12 1 60 2400 4800 0.32 7.5 2000 3400 0.25 7.5 1600 2700 0.16 7.5 1200 1200 0.08 7.5
12 2 36 4000 12000 0.9 6 3300 8500 0.7 6 2700 6800 0.45 6 2000 3000 0.23 6
12 2 60 4000 12000 0.8 6 3300 8500 0.6 6 2700 6800 0.4 6 2000 3000 0.2 6
12 2 84 3300 9900 0.7 6 2700 7000 0.55 6 2200 5600 0.36 6 1700 2500 0.18 6
12 2 108 3300 9900 0.45 6 2700 7000 0.35 6 2200 5600 0.23 6 1700 2500 0.11 6
12 3 36 4000 12000 0.9 4.5 3300 8500 0.7 4.5 2700 6800 0.45 4.5 2000 3000 0.23 4.5
12 3 60 4000 12000 0.8 4.5 3300 8500 0.6 4.5 2700 6800 0.4 4.5 2000 3000 0.2 4.5
13 3 3700 12000 0.9 5 3100 8500 0.7 5 2500 6800 0.45 5 1900 3000 0.23 5
16 0.5 42 1500 3000 0.27 11 1200 2100 0.21 11 1000 1700 0.12 11 750 750 0.05 11
16 2 42 2100 5000 0.45 9 1700 3600 0.35 9 1400 2900 0.2 9 1100 1300 0.08 9
16 3 42 3000 10000 0.9 7.5 2500 7100 0.7 7.5 2000 5700 0.4 7.5 1500 2500 0.15 7.5
16 3 80 3000 10000 0.8 7.5 2500 7100 0.6 7.5 2000 5700 0.37 7.5 1500 2500 0.14 7.5
16 3 120 2500 8300 0.7 7.5 2100 5900 0.55 7.5 1700 4700 0.32 7.5 1300 2100 0.12 7.5
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1 0.2 4 24000 2200 0.08 0.45 20000 1500 0.07 0.45 16000 1200 0.05 0.45 12000 550 0.025 0.45
1 0.2 6 24000 2000 0.07 0.45 20000 1400 0.05 0.45 16000 1100 0.04 0.45 12000 500 0.02 0.45
1 0.2 8 19000 1400 0.05 0.45 16000 1000 0.04 0.45 13000 800 0.03 0.45 9500 350 0.016 0.45
1 0.2 10 14000 800 0.04 0.45 12000 600 0.03 0.45 9000 400 0.025 0.45 7000 200 0.012 0.45
1 0.2 15
1 0.2 20
1.5 0.3 4 19000 3000 0.2 0.65 16000 2100 0.16 0.65 13000 1700 0.12 0.65 9500 750 0.06 0.65
1.5 0.3 6 19000 2300 0.16 0.65 16000 1600 0.13 0.65 13000 1300 0.1 0.65 9500 580 0.05 0.65
1.5 0.3 10 16000 1700 0.1 0.65 13000 1200 0.07 0.65 11000 1000 0.05 0.65 8000 430 0.03 0.65
1.5 0.3 15 13000 1000 0.06 0.65 11000 700 0.05 0.65 9000 600 0.04 0.65 6500 250 0.018 0.65
1.5 0.3 20
1.5 0.3 25
1.5 0.3 30
2 0.5 6 14000 3000 0.2 0.75 12000 2100 0.16 0.75 9400 1700 0.12 0.75 7000 750 0.06 0.75
2 0.5 10 14000 3000 0.16 0.75 12000 2100 0.13 0.75 9400 1700 0.1 0.75 7000 750 0.05 0.75
2 0.5 15 12000 2100 0.1 0.75 10000 1500 0.08 0.75 8000 1200 0.06 0.75 6000 530 0.03 0.75
2 0.5 20 12000 1100 0.08 0.75 10000 800 0.06 0.75 8000 600 0.05 0.75 6000 280 0.025 0.75
2 0.5 25
2 0.5 30
2 0.5 35
2 0.5 40
3 0.5 10 9600 3300 0.24 1.5 8000 2300 0.2 1.5 6400 1800 0.14 1.5 4800 830 0.07 1.5
3 0.5 15 9600 2700 0.22 1.5 8000 1900 0.17 1.5 6400 1500 0.13 1.5 4800 680 0.06 1.5
3 0.5 20 7800 2200 0.18 1.5 6500 1500 0.14 1.5 5200 1200 0.11 1.5 3900 550 0.05 1.5
3 0.5 30 7800 1700 0.12 1.5 6500 1200 0.1 1.5 5200 1000 0.07 1.5 3900 430 0.04 1.5
3 0.8 10 9600 3300 0.5 1 8000 2300 0.4 1 6400 1800 0.3 1 4800 830 0.14 1
3 0.8 15 9600 2700 0.5 1 8000 1900 0.35 1 6400 1500 0.25 1 4800 680 0.13 1
3 0.8 20 7800 2200 0.4 1 6500 1500 0.3 1 5200 1200 0.23 1 3900 550 0.11 1
3 0.8 30 7800 1700 0.24 1 6500 1200 0.2 1 5200 1000 0.14 1 3900 430 0.05 1
3 0.8 40
3 0.8 50
4 0.5 12 5000 1800 0.3 2 4200 1300 0.24 2 3400 1000 0.18 2 2500 450 0.06 2
4 0.5 20 5000 1800 0.3 2 4200 1300 0.22 2 3400 1000 0.17 2 2500 450 0.06 2
4 0.5 30 4100 1500 0.24 2 3400 1100 0.19 2 2700 840 0.14 2 2100 380 0.05 2
4 0.5 48
4 1 12 7200 3600 0.6 1.5 6000 2500 0.5 1.5 4800 2000 0.36 1.5 3600 900 0.12 1.5
4 1 20 7200 3600 0.6 1.5 6000 2500 0.4 1.5 4800 2000 0.32 1.5 3600 900 0.11 1.5
4 1 30 6000 3000 0.5 1.5 5000 2100 0.4 1.5 4000 1700 0.3 1.5 3000 750 0.1 1.5
6 0.5 18 2400 1200 0.3 3.5 2000 840 0.24 3.5 1600 670 0.18 3.5 1200 300 0.06 3.5
6 0.5 30 2400 1200 0.3 3.5 2000 840 0.22 3.5 1600 670 0.17 3.5 1200 300 0.06 3.5
6 1 18 4800 3900 1 3 4000 2700 0.8 3 3200 2200 0.6 3 2400 980 0.2 3
6 1 30 4800 3900 0.9 3 4000 2700 0.7 3 3200 2200 0.5 3 2400 980 0.18 3
6 1 54 4000 3300 0.5 3 3300 2300 0.4 3 2700 1800 0.3 3 2000 830 0.1 3
6 1.5 18 4800 3900 1 2 4000 2700 0.8 2 3200 2200 0.6 2 2400 980 0.2 2
6 1.5 30 4800 3900 0.9 2 4000 2700 0.7 2 3200 2200 0.5 2 2400 980 0.18 2
6 1.5 42 4000 3300 0.8 2 3300 2300 0.6 2 2700 1800 0.5 2 2000 830 0.16 2
6 1.5 54 4000 3300 0.5 2 3300 2300 0.4 2 2700 1800 0.3 2 2000 830 0.1 2
6 2 18 4800 3900 1 1.5 4000 2700 0.8 1.5 3200 2200 0.6 1.5 2400 980 0.2 1.5
6 2 30 4800 3900 0.9 1.5 4000 2700 0.7 1.5 3200 2200 0.5 1.5 2400 980 0.18 1.5
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7 1.5 4100 3900 1 3 3400 2700 0.8 3 2700 2200 0.6 3 2100 980 0.2 3
8 0.5 24 1800 1200 0.35 5 1500 840 0.3 5 1200 670 0.2 5 900 300 0.07 5
8 0.5 40 1800 1200 0.3 5 1500 840 0.25 5 1200 670 0.2 5 900 300 0.06 5
8 1 24 2500 2000 0.6 4.5 2100 1400 0.5 4.5 1700 1100 0.4 4.5 1300 500 0.12 4.5
8 1 40 2500 2000 0.5 4.5 2100 1400 0.4 4.5 1700 1100 0.3 4.5 1300 500 0.11 4.5
8 2 24 3600 3900 1.2 3 3000 2700 1 3 2400 2200 0.7 3 1800 980 0.24 3
8 2 40 3600 3900 1.1 3 3000 2700 0.9 3 2400 2200 0.7 3 1800 980 0.22 3
8 2 56 3000 3300 1 3 2500 2300 0.8 3 2000 1800 0.6 3 1500 830 0.2 3
8 2 72 3000 3300 0.6 3 2500 2300 0.5 3 2000 1800 0.4 3 1500 830 0.12 3
9 2 3200 3900 1.2 3.5 2700 2700 1 3.5 2100 2200 0.7 3.5 1600 980 0.24 3.5

10 0.5 30 1400 1200 0.35 6.5 1200 840 0.3 6.5 940 670 0.2 6.5 700 300 0.07 6.5
10 0.5 50 1400 1200 0.3 6.5 1200 840 0.25 6.5 940 670 0.2 6.5 700 300 0.06 6.5
10 1 30 2000 2000 0.6 6 1700 1400 0.5 6 1300 1100 0.4 6 1000 500 0.12 6
10 1 50 2000 2000 0.5 6 1700 1400 0.4 6 1300 1100 0.3 6 1000 500 0.11 6
10 2 30 2900 3900 1.2 4.5 2400 2700 1 4.5 1900 2200 0.7 4.5 1500 980 0.24 4.5
10 2 50 2900 3900 1.1 4.5 2400 2700 0.9 4.5 1900 2200 0.7 4.5 1500 980 0.22 4.5
10 2 70 2400 3300 1 4.5 2000 2300 0.8 4.5 1600 1800 0.6 4.5 1200 830 0.2 4.5
10 2 90 2400 3300 1 4.5 2000 2300 0.8 4.5 1600 1800 0.6 4.5 1200 830 0.2 4.5
11 2 2600 3600 1.2 5 2200 2500 1 5 1700 2000 0.7 5 1300 900 0.24 5
12 0.5 36 1200 1100 0.5 8 1000 770 0.4 8 800 620 0.3 8 600 280 0.11 8
12 0.5 60 1200 1100 0.5 8 1000 770 0.4 8 800 620 0.3 8 600 280 0.1 8
12 1 36 1400 1400 0.7 7.5 1200 1000 0.6 7.5 940 780 0.4 7.5 700 350 0.14 7.5
12 1 60 1400 1400 0.6 7.5 1200 1000 0.5 7.5 940 780 0.4 7.5 700 350 0.13 7.5
12 2 36 2400 3600 1.8 6 2000 2500 1.4 6 1600 2000 1.1 6 1200 900 0.4 6
12 2 60 2400 3600 1.6 6 2000 2500 1.3 6 1600 2000 1 6 1200 900 0.3 6
12 2 84 2000 3000 1.4 6 1700 2100 1.1 6 1300 1700 0.8 6 1000 750 0.3 6
12 2 108 2000 3000 0.9 6 1700 2100 0.7 6 1300 1700 0.5 6 1000 750 0.2 6
12 3 36 2400 3600 1.8 4.5 2000 2500 1.4 4.5 1600 2000 1.1 4.5 1200 900 0.4 4.5
12 3 60 2400 3600 1.6 4.5 2000 2500 1.3 4.5 1600 2000 1 4.5 1200 900 0.3 4.5
13 3 2200 3600 1.8 5 1800 2500 1.4 5 1500 2000 1.1 5 1100 900 0.4 5
16 0.5 42 900 900 0.5 11 750 630 0.4 11 600 500 0.3 11 450 230 0.1 11
16 2 42 1300 1500 0.9 9 1100 1100 0.7 9 870 840 0.5 9 650 380 0.2 9
16 3 42 1800 3000 1.8 7.5 1500 2100 1.4 7.5 1200 1700 0.9 7.5 900 750 0.4 7.5
16 3 80 1800 3000 1.6 7.5 1500 2100 1.3 7.5 1200 1700 0.8 7.5 900 750 0.3 7.5
16 3 120 1500 2500 1.4 7.5 1200 1800 1.1 7.5 1000 1400 0.7 7.5 750 630 0.3 7.5
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VFHVRB

D1 R 1 ap L3 L2 D5 2 L1 D4
30' 1° 2° 3°

1 0.2 0.9° 1 6 2.5 0.94 9.3° 60 6 4 6.6 7.1 7.6
D010R02N010T09 1 0.2 0.9° 1 10 2.5 0.94 7.5° 60 6 4 10.6 11.4 12.3
D010R02N015T09 1 0.2 0.9° 1 15 2.5 0.94 6.1° 60 6 4 15.6 16.8 18.1
D010R02N020T09 1 0.2 0.9° 1 20 2.5 0.94 5.1° 80 6 4 20.6 22.1 23.9
D010R02N025T09 1 0.2 0.9° 1 25 2.5 0.94 4.4° 80 6 4 25.6 27.5 29.7
D010R02N030T09 1 0.2 0.9° 1 30 2.5 0.94 3.8° 80 6 4 30.6 32.9 35.5
D010R02N035T09 1 0.2 0.9° 1 35 2.5 0.94 3.4° 90 6 4 35.6 38.3 41.3
D010R02N040T09 1 0.2 0.9° 1 40 2.5 0.94 3.1° 90 6 4 40.6 43.6 47.2
D010R02N045T09 1 0.2 0.9° 1 45 2.5 0.94 2.8° 90 6 4 45.6 49 *
D010R02N050T09 1 0.2 0.9° 1 50 2.5 0.94 2.6° 90 6 4 50.6 54.4 *
D015R03N010T09 1.5 0.3 0.9° 1.5 10 3 1.44 7.1° 60 6 4 10.6 11.4 12.3
D015R03N015T09 1.5 0.3 0.9° 1.5 15 3 1.44 5.7° 60 6 4 15.6 16.8 18.1
D015R03N020T09 1.5 0.3 0.9° 1.5 20 3 1.44 4.7° 80 6 4 20.6 22.2 23.9
D015R03N030T09 1.5 0.3 0.9° 1.5 30 3 1.44 3.5° 80 6 4 30.6 32.9 35.6
D015R03N040T09 1.5 0.3 0.9° 1.5 40 3 1.44 2.8° 90 6 4 40.6 43.7 *
D015R03N050T09 1.5 0.3 0.9° 1.5 50 3 1.44 2.4° 90 6 4 50.6 54.4 *
D020R05N015T04 2 0.5 0.4° 2 15 4 1.9 5.2° 60 6 4 15.6 16.2 17.4 18.7
D020R05N020T04 2 0.5 0.4° 2 20 4 1.9 4.3° 80 6 4 20.6 21.3 22.9 24.7
D020R05N025T04 2 0.5 0.4° 2 25 4 1.9 3.6° 80 6 4 25.6 26.5 28.5 30.8
D020R05N030T04 2 0.5 0.4° 2 30 4 1.9 3.2° 80 6 4 30.6 31.7 34 36.8
D020R05N035T04 2 0.5 0.4° 2 35 4 1.9 2.8° 80 6 4 35.6 36.9 39.6 *
D020R05N040T04 2 0.5 0.4° 2 40 4 1.9 2.5° 80 6 4 40.6 42 45.2 *
D020R05N020T09 2 0.5 0.9° 2 20 4 1.9 4.4° 80 6 4 20.8 22.3 24.1
D020R05N025T09 2 0.5 0.9° 2 25 4 1.9 3.7° 90 6 4 25.8 27.7 29.9
D020R05N030T09 2 0.5 0.9° 2 30 4 1.9 3.2° 90 6 4 30.8 33 35.7
D020R05N035T09 2 0.5 0.9° 2 35 4 1.9 2.9° 90 6 4 35.8 38.4 *
D020R05N040T09 2 0.5 0.9° 2 40 4 1.9 2.6° 90 6 4 40.8 43.8 *
D020R05N045T09 2 0.5 0.9° 2 45 4 1.9 2.3° 90 6 4 45.8 49.2 *
D020R05N050T09 2 0.5 0.9° 2 50 4 1.9 2.2° 100 6 4 50.8 54.5 *
D020R05N055T09 2 0.5 0.9° 2 55 4 1.9 2° 100 6 4 55.8 59.9 *
D020R05N060T09 2 0.5 0.9° 2 60 4 1.9 1.8° 100 6 4 60.8 * *
D030R08N020T09 3 0.8 0.9° 3 20 6 2.9 3.6° 80 6 4 20.9 22.4 24.1
D030R08N025T09 3 0.8 0.9° 3 25 6 2.9 3° 80 6 4 25.9 27.8 30
D030R08N030T09 3 0.8 0.9° 3 30 6 2.9 2.6° 80 6 4 30.9 33.1 *

D1 <10 D1>10
±0.007 ±0.01

D1 <12
 0
- 0.02

D4=6 8 <D4 <10 12 <D4 <16
 0
- 0.008

 0
- 0.009

 0
- 0.011

UWC 43°
45°VF
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D1 R 1 ap L3 L2 D5 2 L1 D4
30' 1° 2° 3°

3 0.8 0.9° 3 40 6 2.9 2° 90 6 4 40.9 43.9 *
D030R08N050T09 3 0.8 0.9° 3 50 6 2.9 1.7° 90 6 4 50.9 * *
D030R08N060T09 3 0.8 0.9° 3 60 6 2.9 1.4° 100 6 4 60.9 * *
D040R10N025T04 4 1 0.4° 4 25 7 3.9 2.1° 80 6 4 25.7 26.6 28.5 *
D040R10N030T04 4 1 0.4° 4 30 7 3.9 1.8° 80 6 4 30.7 31.8 * *
D040R10N035T04 4 1 0.4° 4 35 7 3.9 1.6° 80 6 4 35.7 36.9 * *
D040R10N040T04 4 1 0.4° 4 40 7 3.9 1.4° 80 6 4 40.7 42.1 * *
D040R10N045T04 4 1 0.4° 4 45 7 3.9 1.3° 90 6 4 45.7 47.3 * *
D040R10N050T04 4 1 0.4° 4 50 7 3.9 1.2° 90 6 4 50.7 52.5 * *
D040R10N025T09 4 1 0.9° 4 25 7 3.9 2.2° 90 6 4 25.9 27.8 *
D040R10N030T09 4 1 0.9° 4 30 7 3.9 1.9° 90 6 4 30.9 * *
D040R10N040T09 4 1 0.9° 4 40 7 3.9 1.4° 100 6 4 40.9 * *
D040R10N050T09 4 1 0.9° 4 50 7 3.9 1.2° 100 6 4 50.9 * *
D040R10N060T09 4 1 0.9° 4 60 7 3.9 1° 100 6 4 60.9 * *
D060R15N040T09 6 1.5 0.9° 9 40 12 5.85 1.4° 110 8 4 41.4 * *
D060R15N050T09 6 1.5 0.9° 9 50 12 5.85 1.2° 110 8 4 51.4 * *
D060R15N060T09 6 1.5 0.9° 9 60 12 5.85 1° 110 8 4 61.4 * *
D060R15N070T09 6 1.5 0.9° 9 70 12 5.85 0.9° 110 8 4 * * *
D080R20N060T09 8 2 0.9° 12 60 15 7.85 1° 150 10 4 61.5 * *
D080R20N080T09 8 2 0.9° 12 80 15 7.85 0.8° 150 10 4 * * *
D100R20N080T09 10 2 0.9° 15 80 18 9.7 2° 130 16 4 82 88 *
D100R20N120T09 10 2 0.9° 15 120 18 9.7 1.4° 180 16 4 122 * *
D120R20N080T09 12 2 0.9° 18 80 21 11.7 1.4° 130 16 4 82.2 * *
D120R20N120T09 12 2 0.9° 18 120 21 11.7 1° 180 16 4 122.2 * *
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1 0.2 0.9° 6 40000 6500 0.03 0.45 33000 4600 0.022 0.45 27000 3700 0.018 0.45 20000 1600 0.01 0.45
1 0.2 0.9° 10 24000 2700 0.015 0.45 20000 1900 0.01 0.45 16000 1500 0.008 0.45 12000 700 0.006 0.45
1 0.2 0.9° 15 16000 1200 0.013 0.45 14000 700 0.008 0.45 12000 500 0.007 0.45 10000 400 0.003 0.45
1 0.2 0.9° 20 14000 1000 0.01 0.45 12000 600 0.006 0.45 10000 400 0.005 0.45 9000 300 0.002 0.45
1 0.2 0.9° 25 9500 610 0.008 0.45 8000 440 0.005 0.45 6000 320 0.004 0.45 4800 160 0.002 0.45
1 0.2 0.9° 30 4900 320 0.007 0.45 4100 220 0.004 0.45 3000 160 0.003 0.45 2500 80 0.002 0.45
1 0.2 0.9° 35 4000 260 0.006 0.45 3400 190 0.003 0.45 3000 160 0.003 0.45 2000 70 0.001 0.45
1 0.2 0.9° 40 3500 180 0.005 0.45 2900 130 0.003 0.45 2000 90 0.003 0.45 1700 50 0.001 0.45
1 0.2 0.9° 45 2900 150 0.004 0.45 2400 100 0.002 0.45 2000 90 0.002 0.45 1400 40 0.001 0.45
1 0.2 0.9° 50 2900 110 0.003 0.45 2400 80 0.002 0.45 2000 60 0.002 0.45 1400 30 0.001 0.45
1.5 0.3 0.9° 10 27000 5700 0.05 0.65 22000 4000 0.035 0.65 18000 3000 0.03 0.65 14000 1400 0.014 0.65
1.5 0.3 0.9° 15 22000 3200 0.03 0.65 18000 2300 0.025 0.65 15000 1700 0.018 0.65 11000 1000 0.009 0.65
1.5 0.3 0.9° 20 16000 1400 0.02 0.65 14000 1200 0.016 0.65 13000 1000 0.012 0.65 9000 700 0.007 0.65
1.5 0.3 0.9° 30 13000 900 0.01 0.65 11000 700 0.008 0.65 10000 600 0.006 0.65 7500 400 0.004 0.65
1.5 0.3 0.9° 40 4500 230 0.008 0.65 3700 160 0.007 0.65 3000 120 0.005 0.65 2300 70 0.003 0.65
1.5 0.3 0.9° 50 3700 190 0.007 0.65 3000 130 0.006 0.65 3000 120 0.004 0.65 1900 60 0.002 0.65
2 0.5 0.4° 15 20000 7000 0.05 0.75 17000 5000 0.04 0.75 13000 3200 0.03 0.75 10000 1800 0.016 0.75
2 0.5 0.4° 20 20000 3600 0.04 0.75 17000 2600 0.03 0.75 13000 1800 0.025 0.75 10000 900 0.012 0.75
2 0.5 0.4° 25 16000 1800 0.03 0.75 14000 1400 0.025 0.75 12000 1100 0.02 0.75 9000 720 0.01 0.75
2 0.5 0.4° 30 16000 1400 0.025 0.75 14000 1200 0.02 0.75 12000 900 0.016 0.75 9000 650 0.008 0.75
2 0.5 0.4° 35 13000 1100 0.02 0.75 11000 800 0.018 0.75 10000 700 0.014 0.75 7000 500 0.007 0.75
2 0.5 0.4° 40 13000 1000 0.02 0.75 11000 700 0.015 0.75 10000 600 0.012 0.75 7000 400 0.006 0.75
2 0.5 0.9° 20 20000 3600 0.04 0.75 17000 2600 0.03 0.75 13000 1800 0.025 0.75 10000 900 0.012 0.75
2 0.5 0.9° 25 16000 1800 0.03 0.75 14000 1400 0.025 0.75 12000 1100 0.02 0.75 9000 720 0.01 0.75
2 0.5 0.9° 30 16000 1400 0.025 0.75 14000 1200 0.02 0.75 12000 900 0.016 0.75 9000 650 0.008 0.75
2 0.5 0.9° 35 13000 1100 0.02 0.75 11000 800 0.018 0.75 10000 700 0.014 0.75 7000 500 0.007 0.75
2 0.5 0.9° 40 13000 1000 0.02 0.75 11000 700 0.015 0.75 10000 600 0.012 0.75 7000 400 0.006 0.75
2 0.5 0.9° 45 8000 500 0.016 0.75 6800 360 0.012 0.75 5200 250 0.01 0.75 4000 120 0.005 0.75
2 0.5 0.9° 50 8000 500 0.016 0.75 6800 360 0.012 0.75 5200 250 0.01 0.75 4000 120 0.005 0.75
2 0.5 0.9° 55 4100 230 0.012 0.75 3500 170 0.009 0.75 2700 120 0.008 0.75 2000 60 0.004 0.75
2 0.5 0.9° 60 4100 230 0.012 0.75 3500 170 0.009 0.75 2700 120 0.008 0.75 2000 60 0.004 0.75
3 0.8 0.9° 20 13000 7200 0.19 1 11000 5100 0.15 1 8700 4000 0.11 1 6500 1800 0.06 1
3 0.8 0.9° 25 13000 7200 0.19 1 11000 5100 0.15 1 8700 4000 0.11 1 6500 1800 0.06 1
3 0.8 0.9° 30 13000 5700 0.12 1 11000 4000 0.09 1 8700 3000 0.07 1 6500 1400 0.04 1
3 0.8 0.9° 40 11000 3600 0.08 1 9100 2600 0.06 1 7400 2000 0.05 1 5500 1000 0.025 1
3 0.8 0.9° 50 8000 2600 0.07 1 6600 1800 0.05 1 5800 1500 0.04 1 4600 800 0.02 1
3 0.8 0.9° 60 7800 2480 0.06 1 6600 1740 0.05 1 5000 1250 0.04 1 3900 610 0.02 1
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VFHVRB

4 1 0.4° 25 10000 9900 0.24 1.5 8300 7000 0.19 1.5 6700 5600 0.14 1.5 5000 2500 0.07 1.5
4 1 0.4° 30 10000 9900 0.24 1.5 8300 7000 0.19 1.5 6700 5600 0.14 1.5 5000 2500 0.07 1.5
4 1 0.4° 35 10000 9900 0.15 1.5 8300 7000 0.12 1.5 6700 5600 0.09 1.5 5000 2500 0.04 1.5
4 1 0.4° 40 10000 9900 0.15 1.5 8300 7000 0.12 1.5 6700 5600 0.09 1.5 5000 2500 0.04 1.5
4 1 0.4° 45 10000 9900 0.15 1.5 8300 7000 0.12 1.5 6700 5600 0.09 1.5 5000 2500 0.04 1.5
4 1 0.4° 50 8100 6300 0.14 1.5 6700 4420 0.11 1.5 5400 3500 0.08 1.5 4000 1600 0.04 1.5
4 1 0.9° 25 10000 9900 0.24 1.5 8300 7000 0.19 1.5 6700 5600 0.14 1.5 5000 2500 0.07 1.5
4 1 0.9° 30 10000 9900 0.15 1.5 8300 7000 0.12 1.5 6700 5600 0.09 1.5 5000 2500 0.04 1.5
4 1 0.9° 40 10000 9900 0.15 1.5 8300 7000 0.12 1.5 6700 5600 0.09 1.5 5000 2500 0.04 1.5
4 1 0.9° 50 8100 6300 0.14 1.5 6700 4420 0.11 1.5 5400 3500 0.08 1.5 4000 1600 0.04 1.5
4 1 0.9° 60 8100 6300 0.11 1.5 6700 4420 0.08 1.5 5400 3500 0.06 1.5 4000 1600 0.03 1.5
6 1.5 0.9° 40 6600 11000 0.4 2 5500 7600 0.32 2 4500 6100 0.24 2 3300 2700 0.12 2
6 1.5 0.9° 50 6600 11000 0.4 2 5500 7600 0.32 2 4500 6100 0.24 2 3300 2700 0.12 2
6 1.5 0.9° 60 6600 11000 0.25 2 5500 7600 0.2 2 4500 6100 0.15 2 3300 2700 0.08 2
6 1.5 0.9° 70 5400 8700 0.23 2 4400 6200 0.18 2 3600 5000 0.14 2 2700 2200 0.07 2
8 2 0.9° 60 5000 11000 0.48 3 4200 7600 0.37 3 3300 6100 0.29 3 2500 2700 0.14 3
8 2 0.9° 80 5000 11000 0.3 3 4200 7600 0.23 3 3300 6100 0.18 3 2500 2700 0.09 3

10 2 0.9° 80 4000 11000 0.48 4.5 3300 7600 0.37 4.5 2700 6100 0.29 4.5 2000 2700 0.14 4.5
10 2 0.9° 120 3200 8700 0.27 4.5 2700 6200 0.21 4.5 2100 5000 0.16 4.5 1600 2200 0.08 4.5
12 2 0.9° 80 3300 10000 0.72 6 2700 7100 0.56 6 2200 5600 0.36 6 1700 2500 0.18 6
12 2 0.9° 120 3300 10000 0.45 6 2700 7100 0.35 6 2200 5600 0.23 6 1700 2500 0.12 6

ap

ae

30HRC)
 (45 55HRC)  (55 62HRC)

X210Cr12

-1) -1) -1) -1)

3)
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I201

VFMHVRB

D1 R ap L1 D4

6 0.5 13 50 6 4 1
 D0600R100 6 1 13 50 6 4 1
 D0800R050 8 0.5 19 60 8 4 1
 D0800R100 8 1 19 60 8 4 1
 D1000R050 10 0.5 22 70 10 4 1
 D1000R100 10 1 22 70 10 4 1
 D1000R200 10 2 22 70 10 4 1
 D1200R050 12 0.5 26 75 12 4 1
 D1200R100 12 1 26 75 12 4 1
 D1200R200 12 2 26 75 12 4 1
 D1600R100 16 1 35 90 16 4 1
 D1600R200 16 2 35 90 16 4 1
 D1600R300 16 3 35 90 16 4 1
 D1600R500 16 5 35 90 16 4 1
 D2000R100 20 1 45 110 20 4 1
 D2000R200 20 2 45 110 20 4 1
 D2000R300 20 3 45 110 20 4 1
 D2000R400 20 4 45 110 20 4 1
 D2000R500 20 5 45 110 20 4 1
 D2000R635 20 6.35 45 110 20 4 1

0.5 <R <6.35
±0.015

D1 <12 D1>12
 0
- 0.020

 0
- 0.030

D4=6 8 <D4 <10 12 <D4 <16 D4=20
 0
- 0.008

 0
- 0.009

 0
- 0.011

 0
- 0.013

UWC VF 42°
45°

h6

øD
4(

h6
)

øD
1

R ap
L1

:

 (<30HRC)  (<45HRC) (<55HRC) (>55HRC)

: :
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I202

VFMHVRB

2 21000 1100 21000 1100 14000 560 9600 310 4800 130
3 15000 1250 15000 1250 10600 850 7400 380 4200 200
4 11000 1400 11000 1400 8000 960 5600 400 3200 220
5 9600 1920 9600 1920 6400 1020 4500 430 2500 250
6 8000 2240 8000 2240 5300 1060 3700 440 2100 250
7 6800 1900 6800 1900 4500 1010 3200 450 1800 260
8 6000 1680 6000 1680 4000 960 2800 450 1600 260
9 5300 1480 5300 1480 3500 840 2500 450 1400 220

10 4800 1440 4800 1440 3200 770 2200 440 1300 210
11 4400 1350 4400 1350 2900 760 2000 400 1200 190
12 4000 1250 4000 1250 2700 760 1900 380 1100 180
13 3700 1180 3700 1180 2500 700 1700 360 1000 160
14 3400 1160 3400 1160 2300 640 1600 350 900 140
16 3000 1140 3000 1140 2000 560 1400 340 800 130
18 2700 970 2700 970 1800 550 1200 340 700 110
20 2400 860 2400 860 1600 510 1100 330 600 100

2 17000 680 10000 400 9600 310 4800 130 3200 80
3 12000 720 6900 410 7400 380 3200 140 2700 110
4 9200 810 5600 490 5600 400 2400 150 2000 120
5 7600 1060 4500 630 4500 410 1900 170 1600 130
6 6400 1280 3700 740 3700 440 1600 190 1300 160
7 5500 1210 3200 700 3200 410 1400 190 1100 140
8 4800 1150 2800 670 2800 390 1200 190 1000 130
9 4200 1010 2500 600 2500 350 1100 180 900 130

10 3800 910 2200 530 2200 350 1000 160 800 130
11 3500 900 2000 530 2000 320 900 160 720 120
12 3200 900 1900 530 1900 300 800 160 660 110
13 2900 810 1700 480 1700 290 730 150 610 100
14 2700 760 1600 450 1600 290 680 140 570 90
16 2400 670 1400 390 1400 280 600 120 500 80
18 2100 670 1200 380 1200 270 530 120 440 70
20 1900 610 1100 350 1100 260 480 120 400 60

<0.2D <0.1D <0.05D

<1.5D <1.5D <1.5D

<0.5D

D
<0.2D

D

<1D

D

30HRC)

X5CrNi1810,
X5CrNiMo17-12-2

 (45 55HRC)

-1) -1) -1) -1) -1)

30HRC)

X5CrNi1810,
X5CrNiMo17-12-2

 (45 55HRC)

-1) -1) -1) -1) -1)

( )
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I203

VFMHVRBCH

D1 R ap L1 D4

16 1 35 90 16 4 1
D1600R300 16 3 35 90 16 4 1
D2000R100 20 1 45 110 20 4 1
D2000R300 20 3 45 110 20 4 1

CoolStar

1 <R <3
±0.015

16 <D1 <20
 0
- 0.03
D4=16 D4=20

 0
- 0.011

 0
- 0.013

16 2000 560 800 110
20 1600 510 600 100

16 1400 170
20 1100 130

UWC VF 42°
45°

h6

øD
1

ap
L1

R

øD
4(

h6
)

<0.1D <0.05D

0.5D 1.5D 0.5D 1.5D 0.5D 1.5D

D

:

 (<30HRC)  (<45HRC) (<55HRC) (>55HRC)

:

X5CrNi1810, X5CrNiMo17-12-2, 

-1) -1)

X5CrNi1810, X5CrNiMo17-12-2, 

-1)
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I204

VF6MHVRB

D1 R ap L1 D4

6 0.5 13 50 6 6 1
 D0600R100 6 1 13 50 6 6 1

D0800R050 8 0.5 19 60 8 6 1
D0800R100 8 1 19 60 8 6 1
D1000R050 10 0.5 22 70 10 6 1
D1000R100 10 1 22 70 10 6 1
D1200R050 12 0.5 26 75 12 6 1
D1200R100 12 1 26 75 12 6 1
D1600R100 16 1 32 90 16 6 1
D1600R200 16 2 32 90 16 6 1
D2000R100 20 1 38 100 20 6 1
D2000R200 20 2 38 100 20 6 1

0.5 <R <2
±0.015

D1 <12 D1>12
 0
- 0.020

 0
- 0.030

D4=6 8 <D4 <10 12 <D4 <16 D4=20
 0
- 0.008

 0
- 0.009

 0
- 0.011

 0
- 0.013

UWC VF 45°

h6

L1

ap

øD
4(

h6
)

øD
1

R

:

 (<30HRC)  (<45HRC) (<55HRC) (>55HRC)

:
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I205

6 10600 2900 8000 2000 2100 320
8 8000 2900 6000 2000 1600 300

10 6400 2700 4800 2000 1300 260
12 5300 2700 4000 2000 1100 230
16 4000 2200 3000 1600 800 180
20 3200 1900 2400 1400 640 150

<0.1D <0.05D

<1.5D <1.5D

X5CrNi1810, X5CrNiMo17-12-2, 

-1) -1) -1)
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I206

D1 R ap L1 D4

10 0.5 22 70 10 6 1
D1000R100 10 1 22 70 10 6 1
D1200R050 12 0.5 26 75 12 6 1
D1200R100 12 1 26 75 12 6 1
D1600R100 16 1 32 90 16 6 1
D1600R300 16 3 32 90 16 6 1
D2000R100 20 1 38 100 20 6 1
D2000R300 20 3 38 100 20 6 1

VF6MHVRBCH

CoolStar

0.5 <R <3
±0.015

D1 <12 D1>12
 0
- 0.020

 0
- 0.030

D4=10 D4=12 D4=16 D4=20
 0
- 0.009

 0
- 0.011

 0
- 0.011

 0
- 0.013

10 4800 1400
12 4000 1200
16 3000 1100
20 2400 900

10 4800 2000 1300 260
12 4000 2000 1100 230
16 3000 1600 800 180
20 2400 1400 640 150

UWC VF 45°

h6

øD
1

ap
L1R

øD
4(

h6
)

<0.1D <0.05D 1.5D<

<0.1D

:

 (<30HRC)  (<45HRC) (<55HRC) (>55HRC)

:

X5CrNi1810, X5CrNiMo17-12-2, 

-1) -1)

X5CrNi1810, X5CrNiMo17-12-2

-1)
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I207

D1 R ap L1 D4

16 1 32 90 16 8 1
D1600R300 16 3 32 90 16 8 1
D2000R100 20 1 38 100 20 8 1
D2000R300 20 3 38 100 20 8 1

VF8MHVRBCH

CoolStar

1 <R <3
±0.015

16 <D1 <20
 0
- 0.03
D4=16 D4=20

 0
- 0.011

 0
- 0.013

16 3000 1400
20 2400 1200

16 3000 2100 800 240
20 2400 1900 640 200

UWC VF 44°
45°

h6

øD
4(

h6
)

ap

L1

øD
1

R

<0.08D <0.05D 1.5D<

<0.08D

:

 (<30HRC)  (<45HRC) (<55HRC) (>55HRC)

X5CrNi1810, X5CrNiMo17-12-2

-1)

X5CrNi1810, X5CrNiMo17-12-2, 

-1) -1)
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I208

VFSDRB

D1 R ap L3 D5 L1 D4

3 0.3 3 9 2.9 45 6 6 1
 D0400R030 4 0.3 4 12 3.9 45 6 6 1
 D0500R030 5 0.3 5 15 4.9 50 6 6 1
 D0600R030 6 0.3 6 18 5.85 50 6 6 2
 D0600R050 6 0.5 6 18 5.85 50 6 6 2
 D0600R100 6 1 6 18 5.85 50 6 6 2
 D0800R030 8 0.3 8 24 7.85 60 8 6 2
 D0800R050 8 0.5 8 24 7.85 60 8 6 2
 D0800R100 8 1 8 24 7.85 60 8 6 2
 D1000R050 10 0.5 10 30 9.7 70 10 6 2
 D1000R100 10 1 10 30 9.7 70 10 6 2
 D1200R050 12 0.5 12 36 11.7 75 12 6 2
 D1200R100 12 1 12 36 11.7 75 12 6 2

3 <D1 <12
 0
- 0.02

D4=6 8 <D4 <10 D4=12
 0
- 0.008

 0
- 0.009

 0
- 0.011

UWC VF 45°

h6

L1

øD
5

ap
L3 øD

4(
h6

)

øD
1

R

15°

L1

ap
L3 øD

4(
h6

)

øD
1

R

øD
5

:

 (<30HRC)  (<45HRC) (<55HRC) (>55HRC)

:
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I209

VFMDRB

D1 R ap L1 D4

3 0.3 10 60 6 6 1
 D0400R030 4 0.3 12 60 6 6 1
 D0500R030 5 0.3 15 60 6 6 1
 D0600R030 6 0.3 15 60 6 6 2
 D0600R050 6 0.5 15 60 6 6 2
 D0600R100 6 1 15 60 6 6 2
 D0800R030 8 0.3 20 75 8 6 2
 D0800R050 8 0.5 20 75 8 6 2
 D0800R100 8 1 20 75 8 6 2
 D1000R030 10 0.3 25 80 10 6 2
 D1000R050 10 0.5 25 80 10 6 2
 D1000R100 10 1 25 80 10 6 2
 D1200R050 12 0.5 30 100 12 6 2
 D1200R100 12 1 30 100 12 6 2
 D1600R100 16 1 40 110 16 6 2
 D1600R150 16 1.5 40 110 16 6 2
 D1800R100 18 1 40 120 16 6 3
 D1800R150 18 1.5 40 120 16 6 3
 D2000R100 20 1 45 125 20 6 2
 D2000R150 20 1.5 45 125 20 6 2
 D2000R200 20 2 45 125 20 6 2

D1 <12 D1>12
 0
- 0.02

 0
- 0.03

D4=6 8 <D4 <10 12 <D4 <16 D4=20
 0
- 0.008

 0
- 0.009

 0
- 0.011

 0
- 0.013

UWC VF 45°

h6

L1
ap

øD
4(

h6
)

øD
1

R

15°

L1
ap

øD
4(

h6
)

øD
1

R

R
L1

ap

øD
4(

h6
)

øD
1

:

 (<30HRC)  (<45HRC) (<55HRC) (>55HRC)
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I210

VFSDRB VFMDRB

1 40000 1200 0.05 40000 800 0.03 32000 500 0.02
2 40000 2000 0.1 24000 1000 0.05 16000 600 0.05
3 32000 3800 0.2 16000 1900 0.1  11000 1200 0.05
4 24000 4400 0.2 12000 2200 0.1  8000 1300 0.05
6 16000 5800 0.3 8000 2900 0.2  5300 1800 0.1  
8 12000 5800 0.4 6000 2900 0.2  4000 1800 0.1  

10 9600 5800 0.5 4800 2900 0.3  3200 1800 0.2  
12 8000 4800 0.6 4000 2400 0.3  2700 1500 0.2  
16 6000 3600 0.8 3000 1800 0.5  2000 1100 0.3  
20 4800 2900 1.0 2400 1400 0.5  1600 880 0.3  
25 3800 2300 1.0 1900 1100 0.5  1300 720 0.3  

1 15000 300 0.1 9500 110 0.05
2 8000 320 0.2 4800 190 0.1

<1.5D <1.0D

D

 (45 55HRC)  (55 62HRC)

X210Cr12

 (62 70HRC)

070M55, 1.3343 ( )

-1) -1) -1)

 (45 55HRC)  (55 62HRC)

X210Cr12

-1) -1)
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I211

D1 ap L1 D4

VQMHZV D0100 1 2 45 4 3 1
 D0110 1.1 2.2 45 4 3 1
 D0120 1.2 2.4 45 4 3 1
 D0130 1.3 2.6 45 4 3 1
 D0140 1.4 2.8 45 4 3 1
 D0150 1.5 3 45 4 3 1
 D0160 1.6 3.2 45 4 3 1
 D0170 1.7 3.4 45 4 3 1
 D0180 1.8 3.6 45 4 3 1
 D0190 1.9 3.8 45 4 3 1
 D0200 2 4 50 6 3 1
 D0210 2.1 4.2 50 6 3 1
 D0220 2.2 4.4 50 6 3 1
 D0230 2.3 4.6 50 6 3 1
 D0240 2.4 4.8 50 6 3 1
 D0250 2.5 5 50 6 3 1
 D0260 2.6 5.2 50 6 3 1
 D0270 2.7 5.4 50 6 3 1
 D0280 2.8 5.6 50 6 3 1
 D0290 2.9 5.8 50 6 3 1
 D0300 3 6 50 6 3 1
 D0310 3.1 7 50 6 3 1
 D0320 3.2 7 50 6 3 1
 D0330 3.3 7 50 6 3 1
 D0340 3.4 7 50 6 3 1
 D0350 3.5 8 50 6 3 1
 D0360 3.6 8 50 6 3 1
 D0370 3.7 8 50 6 3 1
 D0380 3.8 8 50 6 3 1
 D0390 3.9 8 50 6 3 1
 D0400 4 8 50 6 3 1
 D0450 4.5 10 50 6 3 1
 D0500 5 10 50 6 3 1
 D0550 5.5 13 50 6 3 1

VQMHZV

D1 <12 D1>12
 0
- 0.020

 0
- 0.030

4 <D4 <6 8 <D4 <10 12 <D4 <16 D4=20
 0
- 0.008

 0
- 0.009

 0
- 0.011

 0
- 0.013

h6

UWC VQ 45°
43.5°
42°

 (<30HRC)  (<45HRC) (<55HRC) (>55HRC)

:
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I212

VQMHZV

D1 ap L1 D4

VQMHZV D0600 6 13 60 6 3 2
 D0650 6.5 16 60 8 3 1
 D0700 7 16 60 8 3 1
 D0750 7.5 16 60 8 3 1
 D0800 8 19 70 8 3 2
 D0850 8.5 19 70 10 3 1
 D0900 9 19 70 10 3 1
 D0950 9.5 19 70 10 3 1
 D1000 10 22 80 10 3 2
 D1100 11 22 80 12 3 1
 D1200 12 26 90 12 3 2
 D1300 13 26 90 12 3 3
 D1400 14 26 90 12 3 3
 D1500 15.0 26 110 16 3 1
 D1600 16 30 110 16 3 2
 D2000 20 32 140 20 3 2

:
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I213

1 100 32000 720 1.5 0.2 80 25000 530 1.5 0.2 60 19000 430 1.5 0.2 50 16000 340 1.5 0.1
1.5 130 28000 1300 2.2 0.3 100 21000 630 2.2 0.3 85 18000 540 2.2 0.3 65 14000 420 2.2 0.1
2 150 24000 1800 3 0.6 120 19000 860 3 0.6 100 16000 620 3 0.6 75 12000 540 3 0.4
3 150 16000 1900 4.5 0.9 120 13000 940 4.5 0.9 100 11000 660 4.5 0.9 75 8000 580 4.5 0.6
4 150 12000 2000 6 1.2 120 9500 940 6 1.2 100 8000 670 6 1.2 75 6000 590 6 0.8
5 150 9500 1900 7.5 1.5 120 7600 960 7.5 1.5 100 6400 670 7.5 1.5 75 4800 600 7.5 1
6 150 8000 1900 9 1.8 120 6400 960 9 1.8 100 5300 830 9 1.8 75 4000 600 9 1.2
8 150 6000 1900 12 2.4 120 4800 1000 12 2.4 100 4000 900 12 2.4 75 3000 630 12 1.6

10 150 4800 1700 15 3 120 3800 910 15 3 100 3200 960 15 3 75 2400 580 15 2
12 150 4000 1400 18 3.6 120 3200 860 18 3.6 100 2700 890 18 3.6 75 2000 540 18 2.4
16 150 3000 1200 24 4.8 120 2400 720 24 4.8 100 2000 720 24 4.8 75 1500 450 24 3.2
20 150 2400 970 30 6 120 1900 570 30 6 100 1600 580 30 6 75 1200 360 30 4

1 100 32000 480 1.5 0.2 80 25000 350 1.5 0.2 60 19000 280 1.5 0.2 50 16000 220 1.5 0.1
1.5 120 25000 740 2.2 0.3 100 21000 420 2.2 0.3 80 17000 340 2.2 0.3 65 14000 280 2.2 0.1
2 120 19000 940 3 0.6 100 16000 480 3 0.6 80 13000 330 3 0.6 70 11000 330 3 0.4
3 120 13000 1000 4.5 0.9 100 11000 520 4.5 0.9 80 8500 340 4.5 0.9 70 7400 350 4.5 0.6
4 120 9500 1000 6 1.2 100 8000 520 6 1.2 80 6400 350 6 1.2 70 5600 370 6 0.8
5 120 7600 980 7.5 1.5 100 6400 530 7.5 1.5 80 5100 350 7.5 1.5 70 4500 370 7.5 1
6 120 6400 1000 9 1.8 100 5300 520 9 1.8 80 4200 290 9 1.8 70 3700 370 9 1.2
8 120 4800 1000 12 2.4 100 4000 550 12 2.4 80 3200 310 12 2.4 70 2800 390 12 1.6

10 120 3800 900 15 3 100 3200 510 15 3 80 2500 500 15 3 70 2200 350 15 2
12 120 3200 760 18 3.6 100 2700 480 18 3.6 80 2100 460 18 3.6 70 1900 340 18 2.4
16 120 2400 640 24 4.8 100 2000 400 24 4.8 80 1600 250 24 4.8 70 1400 280 24 3.2
20 120 1900 510 30 6 100 1600 320 30 6 80 1300 200 30 6 70 1100 220 30 4

ae

ap

ae

ap

Ck45, 41CrMo4, St44-2, Ck10 NAK, X36CrMo17, 40CrNiMoA, 
X210Cr12, SKT

X5CrNiCuNb16-4, X7CrNiAl17-7

-1) -1) -1) -1)

Ck45, 41CrMo4, St44-2, Ck10 NAK, X36CrMo17, 40CrNiMoA, 
X210Cr12, SKT

X5CrNiCuNb16-4, X7CrNiAl17-7

-1) -1) -1) -1)
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I214

VQMHZV

1 120 38000 860 1.5 0.2 40 13000 160 1.5 0.05
1.5 150 32000 1400 2.2 0.3 40 8500 170 2.2 0.08
2 180 29000 2200 3 0.6 40 6400 170 3 0.2
3 180 19000 2300 4.5 0.9 40 4200 180 4.5 0.3
4 180 14000 2300 6 1.2 40 3200 180 6 0.4
5 180 11000 2100 7.5 1.5 40 2500 180 7.5 0.5
6 180 9500 2300 9 1.8 40 2100 190 9 0.6
8 180 7200 2300 12 2.4 40 1600 190 12 0.8

10 180 5700 2100 15 3 40 1300 220 15 1
12 180 4800 1700 18 3.6 40 1100 210 18 1.2
16 180 3600 1500 24 4.8 40 800 150 24 1.6
20 180 2900 1200 30 6 40 640 120 30 2

1 120 38000 560 1.5 0.2 30 9500 75 1.5 0.05
1.5 140 30000 890 2.2 0.3 30 6400 82 2.2 0.07
2 140 22000 1100 3 0.6 30 4800 86 3 0.2
3 140 15000 1200 4.5 0.9 30 3200 89 4.5 0.3
4 140 11000 1200 6 1.2 30 2400 90 6 0.4
5 140 8900 1100 7.5 1.5 30 1900 90 7.5 0.5
6 140 7400 1200 9 1.8 30 1600 95 9 0.6
8 140 5600 1200 12 2.4 30 1200 95 12 0.8

10 140 4500 1100 15 3 30 950 110 15 1
12 140 3700 880 18 3.6 30 800 100 18 1.2
16 140 2800 750 24 4.8 30 600 76 24 1.6
20 140 2200 590 30 6 30 480 61 30 2

ae

ap

ae

ap

-1) -1)

-1) -1)
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I215

1 100 32000 380 0.5 80 25000 150 0.5 60 19000 100 0.5 45 14000 80 0.3 120 38000 460 0.5 30 9500 60 0.2
1.5 130 28000 590 0.7 100 21000 250 0.7 85 18000 220 0.7 60 12000 140 0.4 150 32000 670 0.7 30 6400 80 0.3
2 150 24000 940 2 120 19000 460 2 100 16000 480 2 60 9500 230 1 180 29000 1100 2 30 4800 100 0.6
3 150 16000 1100 3 120 13000 550 3 100 11000 500 3 60 6400 270 1.5 180 19000 1300 3 30 3200 120 0.9
4 150 12000 1400 4 120 9500 680 4 100 8000 530 4 60 4800 350 2 180 14000 1700 4 30 2400 130 1.2
5 150 9500 1400 5 120 7600 680 5 100 6400 540 5 60 3800 340 2.5 180 11000 1700 5 30 1900 130 1.5
6 150 8000 1400 6 120 6400 770 6 100 5300 560 6 60 3200 380 3 180 9500 1700 6 30 1600 130 1.8
8 150 6000 1300 8 120 4800 720 8 100 4000 600 8 60 2400 360 4 180 7200 1500 8 30 1200 140 2.4

10 150 4800 1200 10 120 3800 630 10 100 3200 670 10 60 1900 310 5 180 5700 1400 10 30 950 160 3
12 150 4000 960 12 120 3200 580 12 100 2700 650 12 60 1600 290 6 180 4800 1200 12 30 800 150 3.6
16 150 3000 810 12 120 2400 500 12.5 100 2000 480 12 60 1200 250 8 180 3600 970 12 30 600 120 4.8
20 150 2400 650 12 120 1900 400 12 100 1600 380 12 60 950 200 10 180 2900 780 12 30 480 90 6

1 100 32000 250 0.5 80 25000 99 0.5 60 19000 80 0.5 45 14000 60 0.3 120 38000 300 0.5 25 8000 30 0.2
1.5 100 21000 290 0.7 80 17000 130 0.7 60 13000 100 0.7 50 11000 87 0.4 120 25000 350 0.7 25 5300 40 0.3
2 100 16000 410 2 80 13000 210 2 60 9500 190 2 50 8000 130 1 120 19000 490 2 25 4000 55 0.6
3 100 11000 500 3 80 8500 240 3 60 6400 190 3 50 5300 150 1.5 120 13000 590 3 25 2700 64 0.9
4 100 8000 630 4 80 6400 300 4 60 4800 210 4 50 4000 190 2 120 9500 750 4 25 2000 70 1.2
5 100 6400 630 5 80 5100 300 5 60 3800 210 5 50 3200 190 2.5 120 7600 750 5 25 1600 71 1.5
6 100 5300 630 6 80 4200 330 6 60 3200 220 6 50 2700 210 3 120 6400 760 6 25 1300 72 1.8
8 100 4000 550 8 80 3200 320 8 60 2400 240 8 50 2000 200 4 120 4800 670 8 25 990 78 2.4

10 100 3200 510 10 80 2500 270 10 60 1900 260 10 50 1600 170 5 120 3800 600 10 25 800 89 3
12 100 2700 430 12 80 2100 250 12 60 1600 250 12 50 1300 150 6 120 3200 510 12 25 660 84 3.6
16 100 2000 360 12 80 1600 220 12 60 1200 190 12 50 990 140 8 120 2400 430 12 25 500 63 4.8
20 100 1600 290 12 80 1300 180 12 60 950 150 12 50 800 110 10 120 1900 340 12 25 400 50 6

ap

ap

Ck45, 41CrMo4, St44-2, 
Ck10

NAK, X36CrMo17, 
40CrNiMoA, X210Cr12, SKT

X5CrNiCuNb16-4,
X7CrNiAl17-7

-1) -1) -1) -1) -1) -1)

Ck45, 41CrMo4, St44-2, 
Ck10

NAK, X36CrMo17, 
40CrNiMoA, X210Cr12, SKT

X5CrNiCuNb16-4,
X7CrNiAl17-7

-1) -1) -1) -1) -1) -1)
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1 65 20000 160 0.5 0.1 50 16000 100 0.5 0.1 50 16000 50 0.5 0.05 30 9500 30 0.5 0.05 75 24000 190 0.5 0.1
1.5 85 18000 270 0.7 0.3 61 13000 120 0.7 0.3 61 13000 80 0.7 0.1 35 7400 40 0.7 0.1 99 21000 320 0.7 0.3
2 100 16000 480 2 0.5 69 11000 200 2 0.4 60 9500 90 1 0.1 40 6400 60 1 0.1 119 19000 570 2 0.5
3 100 11000 660 3 1 70 7400 270 3 0.6 60 6400 100 1.5 0.2 40 4200 60 1.5 0.2 123 13000 780 3 0.9
4 100 8000 800 4 2 70 5600 340 4 0.8 60 4800 100 2 0.4 40 3200 60 2 0.4 119 9500 950 4 2
5 100 6400 960 5 2.5 71 4500 410 5 1 60 3800 100 2.5 0.5 39 2500 60 2.5 0.5 119 7600 1100 5 2.5
6 100 5300 950 6 3 70 3700 440 6 1.2 60 3200 100 3 0.6 40 2100 60 3 0.6 121 6400 1200 6 3
8 100 4000 720 8 4 70 2800 340 8 1.6 60 2400 70 4 0.6 40 1600 50 4 0.6 121 4800 860 8 4

10 100 3200 580 10 5 69 2200 260 10 2.5 60 1900 60 5 0.6 41 1300 40 5 0.6 119 3800 680 10 5
12 100 2700 490 12 5 72 1900 230 12 3 60 1600 50 6 0.6 41 1100 30 6 0.6 121 3200 580 12 5
16 100 2000 360 16 5 70 1400 170 16 4 60 1200 40 8 0.6 40 800 20 8 0.6 121 2400 430 16 5
20 100 1600 290 20 5 69 1100 130 20 5 60 950 30 10 0.6 40 640 20 10 0.6 119 1900 340 20 5

1 65 20000 160 0.5 0.05 50 16000 100 0.5 0.05 50 16000 50 0.5 0.05 30 9500 30 0.5 0.05 75 24000 190 0.5 0.05
1.5 85 18000 270 0.7 0.1 60 13000 120 0.7 0.1 60 13000 80 0.7 0.05 35 7400 40 0.7 0.05 100 21000 320 0.7 0.1
2 100 16000 480 2 0.2 70 11000 200 2 0.2 60 9500 90 1 0.05 40 6400 60 1 0.05 120 19000 570 2 0.2
3 100 11000 660 3 0.3 70 7400 270 3 0.3 60 6400 100 1.5 0.1 40 4200 60 1.5 0.1 120 13000 780 3 0.3
4 100 8000 800 4 0.4 70 5600 340 4 0.4 60 4800 100 2 0.2 40 3200 60 2 0.2 120 9500 950 4 0.4
5 100 6400 960 5 0.5 70 4500 410 5 0.5 60 3800 100 2.5 0.2 40 2500 60 2.5 0.2 120 7600 1100 5 0.5
6 100 5300 950 6 0.6 70 3700 440 6 0.6 60 3200 100 3 0.3 40 2100 60 3 0.3 120 6400 1200 6 0.6
8 100 4000 720 8 0.7 70 2800 340 8 0.7 60 2400 70 4 0.3 40 1600 50 4 0.3 120 4800 860 8 0.7

10 100 3200 580 10 0.7 70 2200 260 10 0.7 60 1900 60 5 0.3 40 1300 40 5 0.3 120 3800 680 10 0.7
12 100 2700 490 12 0.7 70 1900 230 12 0.7 60 1600 50 6 0.3 40 1100 30 6 0.3 120 3200 580 12 0.7
16 100 2000 360 16 0.7 70 1400 170 16 0.7 60 1200 40 8 0.3 40 800 20 8 0.3 120 2400 430 16 0.7
20 100 1600 290 20 0.7 70 1100 130 20 0.7 60 950 30 10 0.3 40 640 20 10 0.3 120 1900 340 20 0.7

VQMHZV

ap

ap

Ck45, 41CrMo4, St44-2, 
Ck10

NAK, X36CrMo17, 
40CrNiMoA, X210Cr12, SKT

X5CrNi189, X8CrNiMo173, X5CrNiCuNb16-4,
X7CrNiAl17-7

-1) -1) -1) -1) -1)

Ck45, 41CrMo4, St44-2, 
Ck10

NAK, X36CrMo17, 
40CrNiMoA, X210Cr12, SKT

X5CrNi189, X8CrNiMo173, X5CrNiCuNb16-4,
X7CrNiAl17-7

-1) -1) -1) -1) -1)
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VQMHZVOH

D1 ap L1 D4

VQMHZVOHD0600 6 13 60 6 3 1
 D0800 8 19 70 8 3 1
 D1000 10 22 80 10 3 1
 D1200 12 26 90 12 3 1
 D1600 16 30 110 16 3 1

D1=16
 0
- 0.020

 0
- 0.030

 0
- 0.008

 0
- 0.009

 0
- 0.011

D4=6 8<D4<10 12<D4<16

D1<12

UWC VQ 45°
43.5°
42°

h6

L1
ap

øD
4(
h6
)

øD
1

 (<30HRC)  (<45HRC) (<55HRC) (>55HRC)
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VQMHZVOH

6 150 8000 1400 6 120 6400 770 6 100 5300 560 6 60 3200 380 3 180 9500 1700 6 30 1600 130 1.8
8 150 6000 1300 8 120 4800 720 8 100 4000 600 8 60 2400 360 4 180 7200 1500 8 30 1200 140 2.4

10 150 4800 1200 10 120 3800 630 10 100 3200 670 10 60 1900 310 5 180 5700 1400 10 30 950 160 3
12 150 4000 960 12 120 3200 580 12 100 2700 650 12 60 1600 290 6 180 4800 1200 12 30 800 150 3.6
16 150 3000 810 12 120 2400 500 12 100 2000 480 12 60 1200 250 8 180 3600 970 12 30 600 120 4.8

6 100 5300 630 6 80 4200 330 6 60 3200 220 6 50 2700 210 3 120 6400 760 6 25 1300 72 1.8
8 100 4000 550 8 80 3200 320 8 60 2400 240 8 50 2000 200 4 120 4800 670 8 25 990 78 2.4

10 100 3200 510 10 80 2500 270 10 60 1900 260 10 50 1600 170 5 120 3800 600 10 25 800 89 3
12 100 2700 430 12 80 2100 250 12 60 1600 250 12 50 1300 150 6 120 3200 510 12 25 660 84 3.6
16 100 2000 360 12 80 1600 220 12 60 1200 190 12 50 990 140 8 120 2400 430 12 25 500 63 4.8

ap

ap

Ck45, 41CrMo4, St44-2, 
Ck10

NAK, X36CrMo17, 
40CrNiMoA, X210Cr12, SKT

X5CrNi189, X5CrNiCuNb16-4,
X7CrNiAl17-7

-1) -1) -1) -1) -1) -1)

Ck45, 41CrMo4, St44-2, 
Ck10

NAK, X36CrMo17, 
40CrNiMoA, X210Cr12, SKT

X5CrNi189, X5CrNiCuNb16-4,
X7CrNiAl17-7

-1) -1) -1) -1) -1) -1)
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6 100 5300 950 9 3 70 3700 440 9 1.2 60 3200 100 6 0.6 40 2100 60 6 0.6 120 6400 1200 9 3
8 100 4000 720 12 4 70 2800 340 12 1.6 60 2400 70 8 0.6 40 1600 50 8 0.6 120 4800 860 12 4

10 100 3200 580 15 5 70 2200 260 15 2.5 60 1900 60 10 0.6 40 1300 40 10 0.6 120 3800 680 15 5
12 100 2700 490 18 5 70 1900 230 18 3 60 1600 50 12 0.6 40 1100 30 12 0.6 120 3200 580 18 5
16 100 2000 360 24 5 70 1400 170 24 4 60 1200 40 16 0.6 40 800 20 16 0.6 120 2400 430 24 5

6 100 5300 950 9 0.6 70 3700 440 9 0.6 60 3200 100 6 0.3 40 2100 60 6 0.3 120 6400 1200 9 0.6
8 100 4000 720 12 0.7 70 2800 340 12 0.7 60 2400 70 8 0.3 40 1600 50 8 0.3 120 4800 860 12 0.7

10 100 3200 580 15 0.75 70 2200 260 15 0.75 60 1900 60 10 0.3 40 1300 40 10 0.3 120 3800 680 15 0.75
12 100 2700 490 18 0.75 70 1900 230 18 0.75 60 1600 50 12 0.3 40 1100 30 12 0.3 120 3200 580 18 0.75
16 100 2000 360 24 0.75 70 1400 170 24 0.75 60 1200 40 16 0.3 40 800 20 16 0.3 120 2400 430 24 0.75

ap

ap

Ck45, 41CrMo4, St44-2, 
Ck10

NAK, X36CrMo17, 
40CrNiMoA, X210Cr12, SKT

X5CrNi189, X8CrNiMo173, X5CrNiCuNb16-4,
X7CrNiAl17-7

-1) -1) -1) -1) -1)

Ck45, 41CrMo4, St44-2, 
Ck10

NAK, X36CrMo17, 
40CrNiMoA, X210Cr12, SKT

X5CrNi189, X8CrNiMo173, X5CrNiCuNb16-4,
X7CrNiAl17-7

-1) -1) -1) -1) -1)
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VQMHV

D1<12 D1>12
 0
- 0.020

 0
- 0.030

4<D4<6 8<D4<10 12<D4<16 20<D4<25
 0
- 0.008

 0
- 0.009

 0
- 0.011

 0
- 0.013

D1 ap L1 D4

VQMHVD0200 2 4 45 4 4 1
 D0250 2.5 5 45 4 4 1
 D0300 3 8 45 6 4 1
 D0350 3.5 8 45 6 4 1
 D0400 4 11 45 6 4 1
 D0500 5 13 50 6 4 1
 D0600 6 13 50 6 4 2
 D0700 7 19 60 8 4 1
 D0800 8 19 60 8 4 2
 D0900 9 22 70 10 4 1
 D0900S08 9 22 75 8 4 3
 D1000 10 22 70 10 4 2
 D1000S08 10 22 100 8 4 3
 D1100 11 26 75 12 4 1
 D1100S10 11 26 100 10 4 3
 D1200 12 26 75 12 4 2
 D1200S10 12 26 110 10 4 3
 D1300 13 26 75 12 4 3
 D1300S12 13 26 110 12 4 3
 D1400 14 30 90 16 4 1
 D1400S12 14 32 130 12 4 3
 D1600 16 35 90 16 4 2
 D1800 18 40 100 16 4 3
 D1800S16 18 42 150 16 4 3
 D2000 20 45 110 20 4 2
 D2500 25 55 125 25 4 2

h6

UWC VQ 37°
40°

 (<30HRC)  (<45HRC) (<55HRC) (>55HRC)

:
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2 150 24000 2400 3 0.6 120 19000 1100 3 0.6 100 16000 830 3 0.6 75 12000 720 3 0.4
3 150 16000 2600 4.5 0.9 120 13000 1200 4.5 0.9 100 11000 880 4.5 0.9 75 8000 770 4.5 0.6
4 150 12000 2600 6 1.2 120 9500 1300 6 1.2 100 8000 900 6 1.2 75 6000 790 6 0.8
5 150 9500 2500 7.5 1.5 120 7600 1300 7.5 1.5 100 6400 900 7.5 1.5 75 4800 810 7.5 1
6 150 8000 2600 9 1.8 120 6400 1300 9 1.8 100 5300 1100 9 1.8 75 4000 800 9 1.2
8 150 6000 2500 12 2.4 120 4800 1300 12 2.4 100 4000 1200 12 2.4 75 3000 840 12 1.6

10 150 4800 2300 15 3 120 3800 1200 15 3 100 3200 1300 15 3 75 2400 770 15 2
12 150 4000 1900 18 3.6 120 3200 1200 18 3.6 100 2700 1200 18 3.6 75 2000 720 18 2.4
16 150 3000 1600 24 4.8 120 2400 960 24 4.8 100 2000 960 24 4.8 75 1500 600 24 3.2
20 150 2400 1300 30 6 120 1900 760 30 6 100 1600 770 30 6 75 1200 480 30 4
25 150 1900 1100 37 7.5 120 1500 600 37 7.5 100 1300 620 37 7.5 75 950 380 37 5

2 120 19000 1300 3 0.6 100 16000 630 3 0.6 80 13000 450 1.5 0.2 70 11000 440 3 0.4
3 120 13000 1400 4.5 0.9 100 11000 700 4.5 0.9 80 8500 450 2.25 0.3 70 7400 470 4.5 0.6
4 120 9500 1400 6 1.2 100 8000 700 6 1.2 80 6400 470 3 0.6 70 5600 490 6 0.8
5 120 7600 1300 7.5 1.5 100 6400 710 7.5 1.5 80 5100 470 4.5 0.9 70 4500 500 7.5 1
6 120 6400 1400 9 1.8 100 5300 700 9 1.8 80 4200 580 6 1.2 70 3700 490 9 1.2
8 120 4800 1300 12 2.4 100 4000 740 12 2.4 80 3200 630 7.5 1.5 70 2800 520 12 1.6

10 120 3800 1200 15 3 100 3200 680 15 3 80 2500 660 9 1.8 70 2200 460 15 2
12 120 3200 1000 18 3.6 100 2700 640 18 3.6 80 2100 610 12 2.4 70 1900 450 18 2.4
16 120 2400 860 24 4.8 100 2000 530 24 4.8 80 1600 510 15 3 70 1400 370 24 3.2
20 120 1900 680 30 6 100 1600 420 30 6 80 1300 410 18 3.6 70 1100 290 30 4
25 120 1500 390 37.5 7.5 100 1300 340 37.5 7.5 80 1000 210 24 4.8 70 890 230 37.5 5

ae

ap

ae

ap

Ck45, 41CrMo4, St44-2, Ck10 NAK, X36CrMo17, 40CrNiMoA, 
X210Cr12, SKT X5CrNiCuNb16-4, X7CrNiAl17-7

-1) -1) -1) -1)

Ck45, 41CrMo4, St44-2, Ck10 NAK, X36CrMo17, 40CrNiMoA, 
X210Cr12, SKT X5CrNiCuNb16-4, X7CrNiAl17-7

-1) -1) -1) -1)
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VQMHV

2 180 29000 2900 3 0.6 40 6400 230 3 0.2
3 180 19000 3000 4.5 0.9 40 4200 240 4.5 0.3
4 180 14000 3100 6 1.2 40 3200 240 6 0.4
5 180 11000 2900 7.5 1.5 40 2500 240 7.5 0.5
6 180 9500 3000 9 1.8 40 2100 250 9 0.6
8 180 7200 3000 12 2.4 40 1600 260 12 0.8

10 180 5700 2700 15 3 40 1300 290 15 1
12 180 4800 2300 18 3.6 40 1100 280 18 1.2
16 180 3600 1900 24 4.8 40 800 200 24 1.6
20 180 2900 1600 30 6 40 640 160 30 2
25 180 2300 1300 37 7.5 40 510 130 37.5 2.5

2 140 22000 1500 3 0.6 30 4800 110 3 0.2
3 140 15000 1600 4.5 0.9 30 3200 120 4.5 0.3
4 140 11000 1600 6 1.2 30 2400 120 6 0.4
5 140 8900 1500 7.5 1.5 30 1900 120 7.5 0.5
6 140 7400 1600 9 1.8 30 1600 130 9 0.6
8 140 5600 1600 12 2.4 30 1200 130 12 0.8

10 140 4500 1400 15 3 30 950 140 15 1
12 140 3700 1200 18 3.6 30 800 140 18 1.2
16 140 2800 1000 24 4.8 30 600 100 24 1.6
20 140 2200 780 30 6 30 480 81 30 2
25 140 1800 670 37.5 7.5 30 380 64 37.5 2.5

ae

ap

ae

ap
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2 150 24000 1200 2 120 19000 610 2 100 16000 640 2 60 9500 300 1 180 29000 1500 2 30 4800 130 0.6
3 150 16000 1500 3 120 13000 730 3 100 11000 660 3 60 6400 360 1.5 180 19000 1700 3 30 3200 150 0.9
4 150 12000 1900 4 120 9500 910 4 100 8000 700 4 60 4800 460 2 180 14000 2200 4 30 2400 170 1.2
5 150 9500 1900 5 120 7600 910 5 100 6400 720 5 60 3800 460 2.5 180 11000 2200 5 30 1900 170 1.5
6 150 8000 1900 6 120 6400 1000 6 100 5300 740 6 60 3200 510 3 180 9500 2300 6 30 1600 180 1.8
8 150 6000 1700 8 120 4800 960 8 100 4000 800 8 60 2400 480 4 180 7200 2000 8 30 1200 190 2.4

10 150 4800 1500 10 120 3800 840 10 100 3200 900 10 60 1900 420 5 180 5700 1800 10 30 950 210 3
12 150 4000 1300 12 120 3200 770 12 100 2700 860 12 60 1600 380 6 180 4800 1500 12 30 800 200 3.6
16 150 3000 1100 12 120 2400 670 12 100 2000 640 12 60 1200 340 8 180 3600 1300 12 30 600 150 4.8
20 150 2400 860 12 120 1900 530 12 100 1600 510 12 60 950 270 10 180 2900 1000 12 30 480 120 6
25 150 1900 760 12 120 1500 420 12 100 1300 420 12 60 760 210 12 180 2300 920 12 30 380 100 7.5

2 100 16000 550 2 80 13000 270 2 60 9500 250 2 50 8000 170 1 120 19000 650 2 25 4000 74 0.6
3 100 11000 670 3 80 8500 310 3 60 6400 250 3 50 5300 200 1.5 120 13000 790 3 25 2700 86 0.9
4 100 8000 840 4 80 6400 410 4 60 4800 280 4 50 4000 250 2 120 9500 1000 4 25 2000 93 1.2
5 100 6400 840 5 80 5100 400 5 60 3800 280 5 50 3200 250 2.5 120 7600 1000 5 25 1600 95 1.5
6 100 5300 840 6 80 4200 440 6 60 3200 300 6 50 2700 290 3 120 6400 1000 6 25 1300 96 1.8
8 100 4000 740 8 80 3200 420 8 60 2400 320 8 50 2000 260 4 120 4800 890 8 25 990 100 2.4

10 100 3200 680 10 80 2500 360 10 60 1900 350 10 50 1600 230 5 120 3800 800 10 25 800 120 3
12 100 2700 570 12 80 2100 330 12 60 1600 340 12 50 1300 210 6 120 3200 680 12 25 660 110 3.6
16 100 2000 480 12 80 1600 300 12 60 1200 250 12 50 990 180 8 120 2400 570 12 25 500 84 4.8
20 100 1600 380 12 80 1300 240 12 60 950 200 12 50 800 150 10 120 1900 450 12 25 400 68 6
25 100 1300 340 12 80 1000 180 12 60 760 160 12 50 640 120 12 120 1500 400 12 25 320 50 7.5

ap

ap

Ck45, 41CrMo4, St44-2, 
Ck10

NAK, X36CrMo17, 
40CrNiMoA, X210Cr12, SKT

X5CrNi189, X5CrNiCuNb16-4,
X7CrNiAl17-7

-1) -1) -1) -1) -1) -1)

Ck45, 41CrMo4, St44-2, 
Ck10

NAK, X36CrMo17, 
40CrNiMoA, X210Cr12, SKT

X5CrNi189, X5CrNiCuNb16-4,
X7CrNiAl17-7

-1) -1) -1) -1) -1) -1)

   - info@mitsubishitools.ru

info@mitsubishitools.ru 
www.mitsubishitools.ru

 



I224

D1 ap L1 D4

VQJHVD0200 2 8 60 6 4 1
 D0250 2.5 10 60 6 4 1
 D0300 3 12 60 6 4 1
 D0350 3.5 14 60 6 4 1
 D0400 4 16 60 6 4 1
 D0450 4.5 18 60 6 4 1
 D0500 5 20 60 6 4 1
 D0600 6 24 60 6 4 2
 D0700 7 25 80 8 4 1
 D0800 8 28 80 8 4 2
 D0900 9 32 90 10 4 1
 D1000 10 35 90 10 4 2
 D1200 12 40 100 12 4 2
 D1600 16 55 125 16 4 2
 D2000 20 70 140 20 4 2

D1>12
 0
- 0.020

 0
- 0.030

D4=6 D4=20
 0
- 0.008

 0
- 0.009

 0
- 0.011

 0
- 0.013

VQJHV

h6

UWC VQ
D1<6

38°
40°

37.5°
40°

D1<6

8<D4<10 12<D4<16

D1<12

øD
4(
h6
)

øD
1

ap
L1

øD
1

ap
L1

øD
4(
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)

15°

 (<30HRC)  (<45HRC) (<55HRC) (>55HRC)
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2 130 21000 700 5 0.2 130 16000 510 5 0.2 80 13000 390 5 0.1 75 12000 360 5 0.1
3 130 14000 960 7.5 0.3 130 11000 680 7.5 0.3 80 8500 490 7.5 0.15 75 8000 460 7.5 0.15
4 130 10000 1000 10 0.4 130 8000 690 10 0.4 80 6400 540 10 0.2 75 6000 510 10 0.2
5 130 8300 1100 12.5 0.5 130 6400 730 12.5 0.5 80 5100 570 12.5 0.25 75 4800 540 12.5 0.25
6 130 6900 1200 15 0.6 130 5300 810 15 0.6 80 4200 630 15 0.3 75 4000 600 15 0.3
8 130 5200 1200 20 0.8 130 4000 840 20 0.8 80 3200 640 20 0.4 75 3000 600 20 0.4

10 130 4100 1100 25 1 130 3200 810 25 1 80 2500 590 25 0.5 75 2400 570 25 0.5
12 130 3400 1100 30 1.2 130 2700 780 30 1.2 80 2100 550 30 0.6 75 2000 520 30 0.6
16 130 2600 920 40 1.6 130 2000 640 40 1.6 80 1600 450 40 0.8 75 1500 420 40 0.8
20 130 2100 820 50 2 130 1600 570 50 2 80 1300 420 50 1 75 1200 390 50 1
16 150 3000 1200 24 4.8 120 2400 720 24 4.8 100 2000 720 24 4.8 75 1500 450 24 3.2
20 150 2400 970 30 6 120 1900 570 30 6 100 1600 580 30 6 75 1200 360 30 4

2 160 25000 830 5 0.2 40 6400 90 5 0.04
3 160 17000 1200 7.5 0.3 40 4200 130 7.5 0.06
4 160 13000 1300 10 0.4 40 3200 190 10 0.08
5 160 10000 1300 12.5 0.5 40 2500 180 12.5 0.1
6 160 8500 1500 15 0.6 40 2100 180 15 0.12
8 160 6400 1500 20 0.8 40 1600 170 20 0.16

10 160 5100 1300 25 1 40 1300 170 25 0.2
12 160 4200 1300 30 1.2 40 1100 140 30 0.24
16 160 3200 1100 40 1.6 40 800 110 40 0.32
20 160 2500 970 50 2 40 640 80 50 0.4
16 150 3000 1200 24 4.8 120 2400 720 24 4.8
20 150 2400 970 30 6 120 1900 570 30 6

ae

ap

ae

ap

Ck45, 41CrMo4, St44-2, Ck10 NAK, X36CrMo17, 40CrNiMoA, 
X210Cr12, SKT

X5CrNiCuNb16-4, X7CrNiAl17-7

-1) -1) -1) -1)

-1) -1)
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 0
- 0.010

D4=4
 0
- 0.005

D1 ap L3 D5 L1 D4

VQXLD0020N006 0.2 0.3 0.6 0.18 40 4 3 1
 D0030N009 0.3 0.5 0.9 0.28 40 4 3 1
 D0030N015 0.3 0.5 1.5 0.28 40 4 3 1
 D0040N010 0.4 0.6 1 0.37 40 4 4 1
 D0040N018 0.4 0.6 1.8 0.37 40 4 4 1
 D0050N015 0.5 0.7 1.5 0.46 40 4 4 1
 D0050N025 0.5 0.7 2.5 0.46 40 4 4 1
 D0050N030 0.5 0.7 3 0.46 40 4 4 1
 D0060N030 0.6 0.9 3 0.57 40 4 4 1
 D0070N035 0.7 1 3.5 0.67 40 4 4 1
 D0080N024 0.8 1.2 2.4 0.77 40 4 4 1
 D0080N030 0.8 1.2 3 0.77 40 4 4 1
 D0080N040 0.8 1.2 4 0.77 40 4 4 1
 D0100N050 1 1.5 5 0.96 40 4 4 1

VQXL UWC VQ 35°

h5

D1<0.3 D1>0.4

D1<12

øD
1

øD
5

ap

L1
L3

øD
4(
h6
)

20°

 (<30HRC)  (<45HRC) (<55HRC) (>55HRC)
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0.2 0.6 25 40000 360 0.03 0.01 20 32000 290 0.03 0.01
0.3 0.9 40 40000 480 0.04 0.01 20 21000 250 0.04 0.01
0.3 1.5 40 40000 360 0.04 0.01 20 21000 190 0.04 0.01
0.4 1.2 50 40000 800 0.06 0.02 20 16000 320 0.06 0.02
0.4 2 50 40000 560 0.06 0.02 20 16000 220 0.06 0.02
0.5 1.5 60 38000 910 0.07 0.02 20 13000 310 0.07 0.02
0.5 2.5 60 38000 610 0.07 0.02 20 13000 210 0.07 0.02
0.5 3 60 38000 550 0.07 0.02 20 13000 180 0.07 0.02
0.6 3 60 32000 640 0.09 0.03 20 10500 210 0.09 0.03
0.7 3.5 60 27000 650 0.11 0.03 20 9100 200 0.11 0.03
0.8 2.4 60 24000 960 0.12 0.04 20 8000 260 0.12 0.04
0.8 3 60 24000 860 0.12 0.04 20 8000 230 0.12 0.04
0.8 4 60 24000 670 0.12 0.04 20 8000 190 0.12 0.04
1 5 60 20000 800 0.15 0.05 20 6500 210 0.15 0.05

0.2 0.6 25 40000 360 0.01 20 32000 290 0.015
0.3 0.9 40 40000 480 0.02 20 21000 250 0.025
0.3 1.5 40 40000 360 0.02 20 21000 190 0.02
0.4 1.2 50 40000 800 0.03 20 16000 320 0.03
0.4 2 50 40000 560 0.02 20 16000 220 0.02
0.5 1.5 60 38000 910 0.04 20 13000 310 0.04
0.5 2.5 60 38000 610 0.03 20 13000 210 0.03
0.5 3 60 38000 550 0.03 20 13000 180 0.03
0.6 3 60 32000 640 0.03 20 10500 210 0.035
0.7 3.5 60 27000 640 0.03 20 9100 190 0.035
0.8 2.4 60 24000 960 0.06 20 8000 260 0.06
0.8 3 60 24000 840 0.05 20 8000 230 0.05
0.8 4 60 24000 670 0.04 20 8000 190 0.04
1 5 60 20000 800 0.05 20 6500 210 0.05

ae

ap

ae

ap

Ck45, 41CrMo4, 36CrNiMo4, X5CrNi189, X5CrNiMo1810, X2CrNiN1810, X2CrNiMoN1813

-1) -1)

Ck45, 41CrMo4, 36CrNiMo4, X5CrNi189, X5CrNiMo1810, X2CrNiN1810, X2CrNiMoN1813

-1) -1)

<0,2 <0,1
<0,3 <0,1
<0,3 <0,1
<0,4 <0,2
<0,4 <0,2
<0,5 <0,2
<0,5 <0,2
<0,5 <0,2
<0,6 <0,3
<0,7 <0,3
<0,8 <0,4
<0,8 <0,4
<0,8 <0,4
<1 <0,5
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0.2 0.6 20 30000 270 0.03 15 24000 220 0.03
0.3 0.9 30 30000 360 0.04 14 15000 180 0.04
0.3 1.5 30 30000 270 0.04 14 15000 140 0.04
0.4 1.2 40 30000 600 0.06 15 12000 240 0.06
0.4 2 40 30000 420 0.06 15 12000 170 0.06
0.5 1.5 45 28000 670 0.07 15 9500 230 0.07
0.5 2.5 45 28000 450 0.07 15 9500 150 0.07
0.5 3 45 28000 390 0.07 15 9500 130 0.07
0.6 3 45 24000 480 0.09 15 7800 160 0.09
0.7 3.5 45 20000 480 0.1 15 6800 140 0.1
0.8 2.4 45 18000 720 0.1 15 6000 190 0.1
0.8 3 45 18000 650 0.1 15 6000 170 0.1
0.8 4 45 18000 500 0.1 15 6000 140 0.1
1 5 45 15000 600 0.1 15 4800 150 0.1

VQXL

ap

Ck45, 41CrMo4, 36CrNiMo4, X5CrNi189, X5CrNiMo1810, X2CrNiN1810, X2CrNiMoN1813

-1) -1)
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D1 ap L1 D4

VQSVRD0300 3 6 60 6 3 1
 D0400 4 8 60 6 3 1
 D0500 5 10 60 6 3 1
 D0600 6 12 70 6 3 2
 D0700 7 17 80 8 3 1
 D0800 8 17 80 8 4 2
 D0900 9 22 90 10 4 1
 D1000S08 10 22 90 8 4 3
 D1000 10 22 90 10 4 2
 D1200S10 12 27 100 10 4 3
 D1200 12 27 100 12 4 2
 D1400 14 27 130 12 4 3
 D1600 16 33 125 16 4 2
 D1800 18 33 150 16 4 3
 D2000 20 38 140 20 4 2

D4=6 D4=20
 0
- 0.008

 0
- 0.009

 0
- 0.011

 0
- 0.013

VQSVR

h6

UWC VQ
D1<8

45°
44°
43° 43°

45°
D1<8 D1>8D1>8

8<D4<10 12<D4<16

øD
4

6ap
L1

ap
L1

ap
L1

øD
4

6

øD
1

øD
1

øD
1

øD
4

6

15°

 (<30HRC)  (<45HRC) (<55HRC) (>55HRC)
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VQSVR

3 150 16000 960 4.5 1.5 120 13000 640 4.5 1.5 100 11000 450 4.5 1.5 75 8000 330 4.5 0.9 180 19000 1100 4.5 1.5
4 150 12000 960 6 2 120 9500 640 6 2 100 8000 430 6 2 75 6000 330 6 1.2 180 14000 1100 6 2
5 150 9500 960 7.5 2.5 120 7600 640 7.5 2.5 100 6400 440 7.5 2.5 75 4800 330 7.5 1.5 180 11000 1100 7.5 2.5
6 150 8000 960 9 3 120 6400 680 9 3 100 5300 480 9 3 75 4000 360 9 1.8 180 9500 1100 9 3
7 150 6800 950 10.5 3.5 120 5500 730 10.5 3.5 100 4500 500 10.5 3.5 75 3400 380 10.5 2.1 180 8200 1100 10.5 3.5
8 150 6000 1100 12 4 120 4800 760 12 4 100 4000 570 12 4 75 3000 430 12 2.4 180 7200 1300 12 4
9 150 5300 1100 13.5 4.5 120 4200 760 13.5 4.5 100 3500 560 13.5 4.5 75 2700 430 13.5 2.7 180 6400 1300 13.5 4.5

10 150 4800 1100 15 5 120 3800 760 15 5 100 3200 570 15 5 75 2400 430 15 3 180 5700 1200 15 5
12 150 4000 960 18 6 120 3200 700 18 6 100 2700 540 18 6 75 2000 400 18 3.6 180 4800 1200 18 6
14 150 3400 880 21 7 120 2700 650 21 7 100 2300 510 21 7 75 1700 370 21 4.2 180 4100 1100 21 7
16 150 3000 840 24 8 120 2400 620 24 8 100 2000 500 24 8 75 1500 380 24 4.8 180 3600 1000 24 8
18 150 2700 810 27 9 120 2100 590 27 9 100 1800 500 27 9 75 1300 360 27 5.4 180 3200 960 27 9
20 150 2400 760 30 10 120 1900 560 30 10 100 1600 510 30 10 75 1200 380 30 6 180 2900 920 30 10

3 120 13000 620 4.5 1.5 100 11000 430 4.5 1.5 80 8500 280 4.5 1.5 70 7400 240 4.5 0.9 140 15000 720 4.5 1.5
4 120 9500 610 6 2 100 8000 430 6 2 80 6400 280 6 2 70 5600 240 6 1.2 140 11000 700 6 2
5 120 7600 610 7.5 2.5 100 6400 430 7.5 2.5 80 5100 280 7.5 2.5 70 4500 250 7.5 1.5 140 8900 720 7.5 2.5
6 120 6400 610 9 3 100 5300 450 9 3 80 4200 300 9 3 70 3700 270 9 1.8 140 7400 710 9 3
7 120 5500 620 10.5 3.5 100 4500 480 10.5 3.5 80 3600 320 10.5 3.5 70 3200 290 10.5 2.1 140 6400 720 10.5 3.5
8 120 4800 670 12 4 100 4000 510 12 4 80 3200 360 12 4 70 2800 320 12 2.4 140 5600 780 12 4
9 120 4200 670 13.5 4.5 100 3500 500 13.5 4.5 80 2800 360 13.5 4.5 70 2500 320 13.5 2.7 140 5000 800 13.5 4.5

10 120 3800 670 15 5 100 3200 510 15 5 80 2500 360 15 5 70 2200 310 15 3 140 4500 790 15 5
12 120 3200 610 18 6 100 2700 470 18 6 80 2100 340 18 6 70 1900 300 18 3.6 140 3700 710 18 6
14 120 2700 560 21 7 100 2300 440 21 7 80 1800 320 21 7 70 1600 280 21 4.2 140 3200 670 21 7
16 120 2400 540 24 8 100 2000 410 24 8 80 1600 320 24 8 70 1400 280 24 4.8 140 2800 630 24 8
18 120 2100 500 27 9 100 1800 400 27 9 80 1400 310 27 9 70 1200 270 27 5.4 140 2500 600 27 9
20 120 1900 480 30 10 100 1600 380 30 10 80 1300 330 30 10 70 1100 280 30 6 140 2200 560 30 10

ae

ap

ae

ap

Ck45, 41CrMo4, St44-2, 
Ck10

NAK, X36CrMo17, 
40CrNiMoA, X210Cr12, SKT

X5CrNi189, X8CrNiMo173, X5CrNiCuNb16-4,
X7CrNiAl17-7

-1) -1) -1) -1) -1)

Ck45, 41CrMo4, St44-2, 
Ck10

NAK, X36CrMo17, 
40CrNiMoA, X210Cr12, SKT

X5CrNi189, X8CrNiMo173, X5CrNiCuNb16-4,
X7CrNiAl17-7

-1) -1) -1) -1) -1)
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3 120 13000 720 3 100 11000 440 3 80 8500 340 3 60 6400 250 1.5 150 16000 890 3
4 120 9500 720 4 100 8000 450 4 80 6400 340 4 60 4800 250 2 150 12000 910 4
5 120 7600 720 5 100 6400 460 5 80 5100 300 5 60 3800 230 2.5 150 9500 900 5
6 120 6400 720 6 100 5300 450 6 80 4200 310 6 60 3200 240 3 150 8000 900 6
7 120 5500 770 7 100 4500 470 7 80 3600 330 7 60 2700 250 3.5 150 6800 950 7
8 120 4800 800 8 100 4000 480 8 80 3200 350 8 60 2400 260 4 150 6000 1000 8
9 120 4200 810 9 100 3500 490 9 80 2800 350 9 60 2100 260 4.5 150 5300 1000 9

10 120 3800 800 10 100 3200 520 10 80 2500 340 10 60 1900 260 5 150 4800 1000 10
12 120 3200 750 12 100 2700 480 12 80 2100 340 12 60 1600 260 6 150 4000 940 12
14 120 2700 670 14 100 2300 420 14 80 1800 300 14 60 1400 240 7 150 3400 840 14
16 120 2400 620 16 100 2000 380 16 80 1600 290 16 60 1200 220 8 150 3000 780 16
18 120 2100 570 18 100 1800 380 18 80 1400 260 18 60 1100 210 9 150 2700 730 18
20 120 1900 540 20 100 1600 350 20 80 1300 260 20 60 950 190 10 150 2400 680 20

3 100 11000 490 3 80 8500 300 3 60 6400 200 3 50 5300 170 1.5 120 13000 580 3
4 100 8000 490 4 80 6400 310 4 60 4800 200 4 50 4000 170 2 120 9500 580 4
5 100 6400 490 5 80 5100 310 5 60 3800 180 5 50 3200 150 2.5 120 7600 580 5
6 100 5300 480 6 80 4200 300 6 60 3200 190 6 50 2700 160 3 120 6400 580 6
7 100 4500 500 7 80 3600 320 7 60 2700 200 7 50 2300 170 3.5 120 5500 620 7
8 100 4000 530 8 80 3200 330 8 60 2400 210 8 50 2000 180 4 120 4800 640 8
9 100 3500 540 9 80 2800 330 9 60 2100 210 9 50 1800 180 4.5 120 4200 650 9

10 100 3200 540 10 80 2500 330 10 60 1900 210 10 50 1600 180 5 120 3800 640 10
12 100 2700 510 12 80 2100 320 12 60 1600 210 12 50 1300 170 6 120 3200 600 12
14 100 2300 460 14 80 1800 300 14 60 1400 190 14 50 1100 150 7 120 2700 540 14
16 100 2000 410 16 80 1600 290 16 60 1200 170 16 50 990 140 8 120 2400 500 16
18 100 1800 390 18 80 1400 260 18 60 1100 170 18 50 880 130 9 120 2100 460 18
20 100 1600 360 20 80 1300 260 20 60 950 150 20 50 800 130 10 120 1900 430 20

ap

ap

Ck45, 41CrMo4, St44-2, 
Ck10

NAK, X36CrMo17, 40CrNiMoA, 
X210Cr12, SKT

X5CrNi189, X8CrNiMo173, X5CrNiCuNb16-4,
X7CrNiAl17-7

-1) -1) -1) -1) -1)

Ck45, 41CrMo4, St44-2, 
Ck10

NAK, X36CrMo17, 40CrNiMoA, 
X210Cr12, SKT

X5CrNi189, X8CrNiMo173, X5CrNiCuNb16-4,
X7CrNiAl17-7

-1) -1) -1) -1) -1)

   - info@mitsubishitools.ru

info@mitsubishitools.ru 
www.mitsubishitools.ru

 



I232

R D1 ap L3 D5 L1 D4

1 2 3 5 1.9 50 6 4 1
R0150 1.5 3 4.5 7.5 2.9 50 6 4 1
R0200 2 4 6 10 3.9 50 6 4 1
R0250 2.5 5 7.5 12.5 4.9 50 6 4 1
R0300 3 6 9 15 5.85  50 6 4 2
R0400 4 8 12 20 7.85 60 8 4 2
R0500 5 10 15 25 9.7  70 10 4 2
R0600 6 12 18 30 11.7  75 12 4 2

±0.010

 0
- 0.020

D4=6 D4=20
 0
- 0.008

 0
- 0.009

 0
- 0.011

VQ4SVB UWC 45°VQ

h6
8<D4<10

1<R<6

D1<12

R

ap

R

L3
L1

ap
L3

L1

øD
1

øD
1

øD
5

øD
4

6
øD

4
6

øD
5 12°

 (<30HRC)  (<45HRC) (<55HRC) (>55HRC)

R
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R  1 250 40000 8000 201 40000 8000 0.1 0.5 230 36000 6500 150 24000 2900 0.1 0.5
R  1.5 300 32000 7700 198 32000 7700 0.2 0.7 230 24000 4800 150 16000 1900 0.2 0.7
R  2 300 24000 5800 201 24000 5800 0.3 1 230 18000 4000 150 12000 1700 0.3 1
R  2.5 300 19000 5300 199 19000 5300 0.4 1.2 230 14400 3500 150 9600 1500 0.4 1.2
R  3 300 16000 4800 200 16000 4800 0.5 1.5 230 12000 3200 150 8000 1400 0.5 1.5
R  4 300 12000 4300 201 12000 4300 0.8 2 230 9000 3200 150 6000 1400 0.8 2
R  5 300 9600 4100 201 9600 4100 1 2.5 230 7200 3000 150 4800 1300 1 2.5
R  6 300 8000 4000 200 8000 4000 1.2 3 230 6000 3000 150 4000 1300 1.2 3

R  1 250 40000 8000 240 38000 4500 0.1 0.5 60 9600 960 40 6400 510 0.08 0.2
R  1.5 360 38000 9100 240 25000 3800 0.2 0.7 60 6400 640 40 4200 340 0.1 0.3
R  2 360 29000 7000 240 19000 3300 0.3 1 60 4800 580 40 3200 260 0.1 0.4
R  2.5 360 23000 6400 240 15000 3100 0.4 1.2 60 3800 530 39 2500 250 0.2 0.5
R  3 360 19000 5700 240 13000 2600 0.5 1.5 60 3200 500 40 2100 210 0.2 0.6
R  4 360 14000 5000 240 9600 2300 0.8 2 60 2400 430 40 1600 190 0.4 0.8
R  5 360 12000 5100 240 7700 2200 1 2.5 63 2000 420 41 1300 180 0.5 1
R  6 360 9600 4800 240 6400 2200 1.2 3 64 1700 350 41 1100 150 0.6 1.2

R

%

ap

<ap

<ap

<

<

,

Ck45, 41CrMo4, 36CrNiMo4, X5CrNi189, X5CrNiMo1810, X2CrNiN1810, 
X2CrNiMoN1813

,

R (mm)
%<15° %>15°

 ap 
(mm)

%<15° %>15°
 ap 

(mm)-1) -1) -1) -1)

R (mm)
%<15° %>15°

 ap 
(mm)

%<15° %>15°
 ap 

(mm)-1) -1) -1) -1)
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VQMHVRB

D1 R ap L1 D4

2 0.2 4 45 4 4 1
 D0200R030 2 0.3 4 45 4 4 1
 D0300R020 3 0.2 8 45 6 4 1
 D0300R030 3 0.3 8 45 6 4 1
 D0300R050 3 0.5 8 45 6 4 1
 D0400R020 4 0.2 11 45 6 4 1
 D0400R030 4 0.3 11 45 6 4 1
 D0400R050 4 0.5 11 45 6 4 1
 D0500R020 5 0.2 13 50 6 4 1
 D0500R030 5 0.3 13 50 6 4 1
 D0500R050 5 0.5 13 50 6 4 1
 D0500R100 5 1 13 50 6 4 1
 D0600R030 6 0.3 13 50 6 4 2
 D0600R050 6 0.5 13 50 6 4 2
 D0600R100 6 1 13 50 6 4 2
 D0800R030 8 0.3 19 60 8 4 2
 D0800R050 8 0.5 19 60 8 4 2
 D0800R100 8 1 19 60 8 4 2
 D0800R150 8 1.5 19 60 8 4 2
 D1000R030 10 0.3 22 70 10 4 2
 D1000R050 10 0.5 22 70 10 4 2
 D1000R100 10 1 22 70 10 4 2
 D1000R150 10 1.5 22 70 10 4 2
 D1000R200 10 2 22 70 10 4 2
 D1200R050 12 0.5 26 75 12 4 2
 D1200R100 12 1 26 75 12 4 2
 D1200R150 12 1.5 26 75 12 4 2
 D1200R200 12 2 26 75 12 4 2
 D1200R250 12 2.5 26 75 12 4 2
 D1200R300 12 3 26 75 12 4 2
 D1600R100 16 1 35 90 16 4 2
 D1600R150 16 1.5 35 90 16 4 2
 D1600R200 16 2 35 90 16 4 2
 D1600R250 16 2.5 35 90 16 4 2

0.2 <R <6.35
±0.015

D1 <12 D1>12
 0
- 0.020

 0
- 0.030

4 <D4 <6 8 <D4 <10 12 <D4 <16 D4=20
 0
- 0.008

 0
- 0.009

 0
- 0.011

 0
- 0.013

h6

UWC VQ 37°
40°

 (<30HRC)  (<45HRC) (<55HRC) (>55HRC)
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D1 R ap L1 D4

16 3 35 90 16 4 2
 D1600R400 16 4 35 90 16 4 2
 D1600R500 16 5 35 90 16 4 2
 D2000R100 20 1 45 110 20 4 2
 D2000R150 20 1.5 45 110 20 4 2
 D2000R200 20 2 45 110 20 4 2
 D2000R250 20 2.5 45 110 20 4 2
 D2000R300 20 3 45 110 20 4 2
 D2000R400 20 4 45 110 20 4 2
 D2000R500 20 5 45 110 20 4 2
 D2000R635 20 6.35 45 110 20 4 2
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VQMHVRB

2 150 24000 2400 3 0.6 120 19000 1100 3 0.6 100 16000 830 3 0.6 75 12000 720 3 0.4
3 150 16000 2600 4.5 0.9 120 13000 1200 4.5 0.9 100 11000 880 4.5 0.9 75 8000 770 4.5 0.6
4 150 12000 2600 6 1.2 120 9500 1300 6 1.2 100 8000 900 6 1.2 75 6000 790 6 0.8
5 150 9500 2500 7.5 1.5 120 7600 1300 7.5 1.5 100 6400 900 7.5 1.5 75 4800 810 7.5 1
6 150 8000 2600 9 1.8 120 6400 1300 9 1.8 100 5300 1100 9 1.8 75 4000 800 9 1.2
8 150 6000 2500 12 2.4 120 4800 1300 12 2.4 100 4000 1200 12 2.4 75 3000 840 12 1.6

10 150 4800 2300 15 3 120 3800 1200 15 3 100 3200 1300 15 3 75 2400 770 15 2
12 150 4000 1900 18 3.6 120 3200 1200 18 3.6 100 2700 1200 18 3.6 75 2000 720 18 2.4
16 150 3000 1600 24 4.8 120 2400 960 24 4.8 100 2000 960 24 4.8 75 1500 600 24 3.2
20 150 2400 1300 30 6 120 1900 760 30 6 100 1600 770 30 6 75 1200 480 30 4
25 150 1900 1100 37 7.5 120 1500 600 37 7.5 100 1300 620 37 7.5 75 950 380 37 5

2 120 19000 1300 3 0.6 100 16000 630 3 0.6 80 13000 450 1.5 0.2 70 11000 440 3 0.4
3 120 13000 1400 4.5 0.9 100 11000 700 4.5 0.9 80 8500 450 2.25 0.3 70 7400 470 4.5 0.6
4 120 9500 1400 6 1.2 100 8000 700 6 1.2 80 6400 470 3 0.6 70 5600 490 6 0.8
5 120 7600 1300 7.5 1.5 100 6400 710 7.5 1.5 80 5100 470 4.5 0.9 70 4500 500 7.5 1
6 120 6400 1400 9 1.8 100 5300 700 9 1.8 80 4200 580 6 1.2 70 3700 490 9 1.2
8 120 4800 1300 12 2.4 100 4000 740 12 2.4 80 3200 630 7.5 1.5 70 2800 520 12 1.6

10 120 3800 1200 15 3 100 3200 680 15 3 80 2500 660 9 1.8 70 2200 460 15 2
12 120 3200 1000 18 3.6 100 2700 640 18 3.6 80 2100 610 12 2.4 70 1900 450 18 2.4
16 120 2400 860 24 4.8 100 2000 530 24 4.8 80 1600 510 15 3 70 1400 370 24 3.2
20 120 1900 680 30 6 100 1600 420 30 6 80 1300 410 18 3.6 70 1100 290 30 4
25 120 1500 390 37.5 7.5 100 1300 340 37.5 7.5 80 1000 210 24 4.8 70 890 230 37.5 5

ae

ap

ae

ap

Ck45, 41CrMo4, St44-2, Ck10 NAK, X36CrMo17, 40CrNiMoA, 
X210Cr12, SKT

X5CrNiCuNb16-4, X7CrNiAl17-7

-1) -1) -1) -1)

Ck45, 41CrMo4, St44-2, Ck10 NAK, X36CrMo17, 40CrNiMoA, 
X210Cr12, SKT

X5CrNiCuNb16-4, X7CrNiAl17-7

-1) -1) -1) -1)
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2 180 29000 2900 3 0.6 40 6400 230 3 0.2
3 180 19000 3000 4.5 0.9 40 4200 240 4.5 0.3
4 180 14000 3100 6 1.2 40 3200 240 6 0.4
5 180 11000 2900 7.5 1.5 40 2500 240 7.5 0.5
6 180 9500 3000 9 1.8 40 2100 250 9 0.6
8 180 7200 3000 12 2.4 40 1600 260 12 0.8

10 180 5700 2700 15 3 40 1300 290 15 1
12 180 4800 2300 18 3.6 40 1100 280 18 1.2
16 180 3600 1900 24 4.8 40 800 200 24 1.6
20 180 2900 1600 30 6 40 640 160 30 2
25 180 2300 1300 37 7.5 40 510 130 37.5 2.5

2 140 22000 1500 3 0.6 30 4800 110 3 0.2
3 140 15000 1600 4.5 0.9 30 3200 120 4.5 0.3
4 140 11000 1600 6 1.2 30 2400 120 6 0.4
5 140 8900 1500 7.5 1.5 30 1900 120 7.5 0.5
6 140 7400 1600 9 1.8 30 1600 130 9 0.6
8 140 5600 1600 12 2.4 30 1200 130 12 0.8

10 140 4500 1400 15 3 30 950 140 15 1
12 140 3700 1200 18 3.6 30 800 140 18 1.2
16 140 2800 1000 24 4.8 30 600 100 24 1.6
20 140 2200 780 30 6 30 480 81 30 2
25 140 1800 670 37.5 7.5 30 380 64 37.5 2.5

ae

ap

ae

ap

-1) -1)

-1) -1)
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2 150 24000 1200 2 120 19000 610 2 100 16000 640 2 60 9500 300 1 180 29000 1500 2 30 4800 130 0.6
3 150 16000 1500 3 120 13000 730 3 100 11000 660 3 60 6400 360 1.5 180 19000 1700 3 30 3200 150 0.9
4 150 12000 1900 4 120 9500 910 4 100 8000 700 4 60 4800 460 2 180 14000 2200 4 30 2400 170 1.2
5 150 9500 1900 5 120 7600 910 5 100 6400 720 5 60 3800 460 2.5 180 11000 2200 5 30 1900 170 1.5
6 150 8000 1900 6 120 6400 1000 6 100 5300 740 6 60 3200 510 3 180 9500 2300 6 30 1600 180 1.8
8 150 6000 1700 8 120 4800 960 8 100 4000 800 8 60 2400 480 4 180 7200 2000 8 30 1200 190 2.4

10 150 4800 1500 10 120 3800 840 10 100 3200 900 10 60 1900 420 5 180 5700 1800 10 30 950 210 3
12 150 4000 1300 12 120 3200 770 12 100 2700 860 12 60 1600 380 6 180 4800 1500 12 30 800 200 3.6
16 150 3000 1100 12 120 2400 670 12 100 2000 640 12 60 1200 340 8 180 3600 1300 12 30 600 150 4.8
20 150 2400 860 12 120 1900 530 12 100 1600 510 12 60 950 270 10 180 2900 1000 12 30 480 120 6
25 150 1900 760 12 120 1500 420 12 100 1300 420 12 60 760 210 12.0 180 2300 920 12 30 380 100 7.5

2 100 16000 550 2 80 13000 270 2 60 9500 250 2 50 8000 170 1 120 19000 650 2 25 4000 74 0.6
3 100 11000 670 3 80 8500 310 3 60 6400 250 3 50 5300 200 1.5 120 13000 790 3 25 2700 86 0.9
4 100 8000 840 4 80 6400 410 4 60 4800 280 4 50 4000 250 2 120 9500 1000 4 25 2000 93 1.2
5 100 6400 840 5 80 5100 400 5 60 3800 280 5 50 3200 250 2.5 120 7600 1000 5 25 1600 95 1.5
6 100 5300 840 6 80 4200 440 6 60 3200 300 6 50 2700 290 3 120 6400 1000 6 25 1300 96 1.8
8 100 4000 740 8 80 3200 420 8 60 2400 320 8 50 2000 260 4 120 4800 890 8 25 990 100 2.4

10 100 3200 680 10 80 2500 360 10 60 1900 350 10 50 1600 230 5 120 3800 800 10 25 800 120 3
12 100 2700 570 12 80 2100 330 12 60 1600 340 12 50 1300 210 6 120 3200 680 12 25 660 110 3.6
16 100 2000 480 12 80 1600 300 12 60 1200 250 12 50 990 180 8 120 2400 570 12 25 500 84 4.8
20 100 1600 380 12 80 1300 240 12 60 950 200 12 50 800 150 10 120 1900 450 12 25 400 68 6
25 100 1300 340 12 80 1000 180 12 60 760 160 12 50 640 120 12 120 1500 400 12 25 320 50 7.5

VQMHVRB

ap

ap

Ck45, 41CrMo4, St44-2, 
Ck10

NAK, X36CrMo17, 
40CrNiMoA, X210Cr12, SKT

X5CrNi189, X5CrNiCuNb16-4,
X7CrNiAl17-7

-1) -1) -1) -1) -1) -1)

Ck45, 41CrMo4, St44-2, 
Ck10

NAK, X36CrMo17, 
40CrNiMoA, X210Cr12, SKT

X5CrNi189, X5CrNiCuNb16-4,
X7CrNiAl17-7

-1) -1) -1) -1) -1) -1)
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VQMHVRBF

D1 R ap L1 D4

6 0.3 13 50 6 4 1
 D0600R050 6 0.5 13 50 6 4 1
 D0600R100 6 1 13 50 6 4 1
 D0800R050 8 0.5 19 60 8 4 1
 D0800R100 8 1 19 60 8 4 1
 D1000R030 10 0.3 22 70 10 4 1
 D1000R050 10 0.5 22 70 10 4 1
 D1000R100 10 1 22 70 10 4 1
 D1000R200 10 2 22 70 10 4 1
 D1200R100 12 1 26 75 12 4 1
 D1200R200 12 2 26 75 12 4 1
 D1200R300 12 3 26 75 12 4 1
 D1600R100 16 1 35 90 16 4 1
 D1600R200 16 2 35 90 16 4 1

±0.015

D1>12
 0
- 0.020

 0
- 0.030

D4=6
 0
- 0.008

 0
- 0.009

 0
- 0.011

UWC VQ 37°
40°

h6
8<D4<10 12<D4<16

D1<12

0.3<R<2

L1

øD
1

R ap

øD
4(
h6
)

 (<30HRC)  (<45HRC) (<55HRC) (>55HRC)
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6 150 8000 2600 9 0.3 120 6400 1300 9 0.3 75 4000 800 9 0.3 180 9500 3000 9 0.3 40 2100 250 9 0.1
8 150 6000 2500 12 0.4 120 4800 1300 12 0.4 75 3000 840 12 0.4 180 7200 3000 12 0.4 40 1600 260 12 0.2

10 150 4800 2300 15 0.5 120 3800 1200 15 0.5 75 2400 770 15 0.5 180 5700 2700 15 0.5 41 1300 290 15 0.3
12 150 4000 1900 18 0.6 120 3200 1200 18 0.6 75 2000 720 18 0.6 180 4800 2300 18 0.6 41 1100 280 18 0.3
16 150 3000 1600 24 0.8 120 2400 960 24 0.8 75 1500 600 24 0.8 180 3600 1900 24 0.8 40 800 200 24 0.4

6 110 5800 1400 0.3 4.8 90 4800 770 0.3 4.8 55 2900 460 0.3 4.8 130 6900 1700 0.3 4.8 30 1600 180 0.18 4.8
8 110 4400 1200 0.4 6.4 90 3600 720 0.4 6.4 55 2200 440 0.4 6.4 130 5200 1500 0.4 6.4 30 1200 190 0.24 6.4

10 110 3500 1100 0.5 8 90 2900 640 0.5 8 55 1800 400 0.5 8 130 4100 1300 0.5 8 30 950 210 0.3 8
12 110 2900 930 0.6 9.6 90 2400 580 0.6 9.6 55 1500 360 0.6 9.6 130 3400 1100 0.6 9.6 30 800 200 0.36 9.6
16 110 2200 790 0.8 12.8 90 1800 500 0.8 12.8 55 1100 310 0.8 12.8 130 2600 940 0.8 12.8 30 600 150 0.48 12.8

VQMHVRBF

ae

ap

ae

ap

Ck45, 41CrMo4, St44-2, 
Ck10 NAK, X36CrMo17, 40CrNiMoA, X210Cr12, SKT

X5CrNiCuNb16-4,
X7CrNiAl17-7

-1) -1) -1) -1) -1)

Ck45, 41CrMo4, St44-2, 
Ck10 NAK, X36CrMo17, 40CrNiMoA, X210Cr12, SKT

X5CrNiCuNb16-4,
X7CrNiAl17-7

-1) -1) -1) -1) -1)
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VC2PSB

R D1 ap L3 D5 L1 D4

VC2PSBR0005 0.05 0.1 0.2 50 6 2 1
R0010 0.1 0.2 0.2 0.5 0.17 50 6 2 1
R0015 0.15 0.3 0.3 0.8 0.27 50 6 2 1
R0020 0.2 0.4 0.4 1 0.36 50 6 2 1
R0025 0.25 0.5 0.5 1.3 0.46 50 6 2 1
R0030 0.3 0.6 0.6 1.5 0.56 50 6 2 1
R0035 0.35 0.7 0.7 1.8 0.66 50 6 2 1
R0040 0.4 0.8 0.8 2 0.76 50 6 2 1
R0045 0.45 0.9 0.9 2.3 0.86 50 6 2 1
R0050 0.5 1 1.5 2.5 0.94 50 6 2 2
R0060 0.6 1.2 1.8 3 1.14 50 6 2 2
R0070 0.7 1.4 2.1 3.5 1.34 50 6 2 2
R0075 0.75 1.5 2.3 3.8 1.44 50 6 2 2
R0080 0.8 1.6 2.4 4 1.54 50 6 2 2
R0090 0.9 1.8 2.7 4.5 1.74 50 6 2 2
R0100 1 2 3 5 1.90 50 6 2 2
R0150 1.5 3 4.5 7.5 2.90 70 6 2 2
R0200 2 4 6 10 3.90 70 6 2 2
R0250 2.5 5 7.5 12.5 4.90 80 6 2 2
R0300 3 6 9 15 5.85 80 6 2 3
R0400 4 8 12 20 7.85 90 8 2 3
R0500 5 10 15 25 9.70 100 10 2 3
R0600 6 12 18 30 11.70 110 12 2 3

0.5<R<6
±0.005

0.1<D1<12
 0
- 0.01

D4=6 8<D4<10 D4=12
 0
- 0.005

 0
- 0.006

 0
- 0.008

UWC VC 0° 30°

R<0.5 R<0.5R>0.5 R>0.5

R

h5

ap
L3R

L1

øD
4(

h5
)20°

10°øD
1 øD

5

ap
L3

øD
1

L1
R

15°

øD
4(

h5
)øD

5

øD
1

L1
R

ap
L3

øD
4(

h5
)øD

5

 (<30HRC)  (<45HRC) (<55HRC) (>55HRC)
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VC2PSBP

R D1 ap L3 D5 L1 D4

VC2PSBPR0002 0.02 0.06 50 6 2 1
R0003 0.03 0.09 50 6 2 1
R0004 0.04 0.12 50 6 2 1
R0005 0.05 0.1 0.2 50 6 2 1
R0010 0.1 0.2 0.2 0.5 0.17 50 6 2 1
R0015 0.15 0.3 0.3 0.8 0.27 50 6 2 1
R0020 0.2 0.4 0.4 1 0.36 50 6 2 1
R0025 0.25 0.5 0.5 1.3 0.46 50 6 2 1
R0030 0.3 0.6 0.6 1.5 0.56 50 6 2 1
R0035 0.35 0.7 0.7 1.8 0.66 50 6 2 1
R0040 0.4 0.8 0.8 2 0.76 50 6 2 1
R0045 0.45 0.9 0.9 2.3 0.86 50 6 2 1
R0050 0.5 1 1.5 2.5 0.94 50 6 2 2
R0060 0.6 1.2 1.8 3 1.14 50 6 2 2
R0070 0.7 1.4 2.1 3.5 1.34 50 6 2 2
R0075 0.75 1.5 2.3 3.8 1.44 50 6 2 2
R0080 0.8 1.6 2.4 4 1.54 50 6 2 2
R0090 0.9 1.8 2.7 4.5 1.74 50 6 2 2
R0100 1 2 3 5 1.9 50 6 2 2
R0150 1.5 3 4.5 7.5 2.9 70 6 2 2
R0200 2 4 6 10 3.9 70 6 2 2
R0250 2.5 5 7.5 12.5 4.9 80 6 2 2
R0300 3 6 9 15 5.85 80 6 2 3
R0400 4 8 12 20 7.85 90 8 2 3
R0500 5 10 15 25 9.7 100 10 2 3
R0600 6 12 18 30 11.7 110 12 2 3

0.02<R<6
±0.002

0.1<D1<12
 0
- 0.01

D4=6 8<D4<10 D4=12
 0
- 0.005

 0
- 0.006

 0
- 0.008

15°

7°
10°

apøD
1

øD
1

øD
1

L1

ap

ap

L1

L3

L1

10°

20°

R

R

R

L3

L3

øD
5

øD
5

øD
5

øD
4( h

5)
øD

4( h
5)

øD
4( h

5)

UWC VC 30°0°

R<0.5 R<0.5R>0.5 R>0.5

R

h5

 (<30HRC)  (<45HRC) (<55HRC) (>55HRC)

R0.02 0.04

(* )

[±0.002 ]
: :
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%<15° %>15° %<15° %>15°

R0.05 40000 200 40000 170
R0.1 40000 600 40000 400 40000 600 40000 400
R0.15 40000 900 40000 600 40000 900 40000 600
R0.2 40000 1000 40000 700 40000 1000 40000 700
R0.25 40000 1500 40000 1000 40000 1500 40000 1000
R0.3 40000 2000 40000 1500 40000 2000 40000 1500
R0.35 40000 2800 40000 2100 40000 2800 37000 1800
R0.4 40000 2800 40000 2100 40000 2800 35000 1800
R0.45 40000 3200 38000 2200 38000 3000 32000 1800
R0.5 40000 3200 35000 2200 35000 3000 30000 1800
R0.75 40000 3600 30000 2300 32000 3000 25000 1800
R1 35000 3500 25000 2200 28000 2800 20000 1700
R1.5 30000 3400 23000 2200 24000 2600 16000 1500
R2 25000 3400 20000 2200 20000 2600 14000 1500
R2.5 23000 3400 17000 2200 18000 2600 12000 1500
R3 20000 3400 15000 2200 16000 2600 10000 1400
R4 15000 3000 12500 2000 10000 2000 7500 1200
R5 12000 3000 10000 2000 8000 2000 6000 1200
R6 10000 2600 8300 1800 6600 1700 5000 1100

VC2PSBPVC2PSB

<0.1R

<0.06R

R

%

ap

X40CrMoV51

 (45 55HRC)

X40CrMoV51

R
-1) -1) -1) -1)

1) %
2)
3)
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VCPSRB

D1 R ap L3 D5 B2 L1 D4
30' 1° 2° 3°

VCPSRB D0060N02R005 0.6 0.05 0.6 2 0.56 12.6° 50 6 2 1 2.1 2.2 2.4 2.6
 D0060N02R01 0.6 0.1 0.6 2 0.56 12.6° 50 6 2 1 2.1 2.2 2.3 2.6
 D0060N02R02 0.6 0.2 0.6 2 0.56 12.7° 50 6 2 1 2.1 2.2 2.2 2.5
 D0060N04R01 0.6 0.1 0.6 4 0.56 10.9° 50 6 2 1 4.2 4.4 4.7 5.1
 D0060N04R02 0.6 0.2 0.6 4 0.56 11° 50 6 2 1 4.2 4.3 4.7 5   
 D0080N04R005 0.8 0.05 0.8 4 0.76 10.7° 50 6 2 1 4.2 4.4 4.7 5.1
 D0080N04R01 0.8 0.1 0.8 4 0.76 10.8° 50 6 2 1 4.2 4.4 4.7 5.1
 D0080N04R02 0.8 0.2 0.8 4 0.76 10.8° 50 6 2 1 4.2 4.3 4.7 5   
 D0080N04R03 0.8 0.3 0.8 4 0.76 10.9° 50 6 2 1 4.2 4.3 4.6 5   
 D0080N06R01 0.8 0.1 0.8 6 0.76 9.4° 50 6 2 1 6.3 6.5 7   7.5
 D0080N06R02 0.8 0.2 0.8 6 0.76 9.5° 50 6 2 1 6.3 6.5 7   7.5
 D0080N06R03 0.8 0.3 0.8 6 0.76 9.5° 50 6 2 1 6.3 6.5 6.9 7.5
 D0080N08R03 0.8 0.3 0.8 8 0.76 8.5° 50 6 2 1 8.3 8.6 9.2 10   
 D0100N04R005 1 0.05 1 4 0.94 10.5° 50 6 2 1 4.2 4.5 4.8 5.3
 D0100N04R01 1 0.1 1 4 0.94 10.5° 50 6 2 1 4.2 4.5 4.8 5.3
 D0100N04R02 1 0.2 1 4 0.94 10.6° 50 6 2 1 4.2 4.5 4.7 5.3
 D0100N04R03 1 0.3 1 4 0.94 10.6° 50 6 2 1 4.2 4.5 4.6 5.2
 D0100N04R04 1 0.4 1 4 0.94 10.7° 50 6 2 1 4.2 4.5 4.4 5.2
 D0100N06R01 1 0.1 1 6 0.94 9.2° 50 6 2 1 6.4 6.7 7.2 7.8
 D0100N06R02 1 0.2 1 6 0.94 9.2° 50 6 2 1 6.4 6.7 7.2 7.7
 D0100N06R03 1 0.3 1 6 0.94 9.3° 50 6 2 1 6.3 6.6 7.2 7.7
 D0100N06R04 1 0.4 1 6 0.94   9.4° 50 6 2 1 6.3 6.6 7.1 7.7
 D0100N10R03 1 0.3 1 10 0.94 7.4° 50 6 2 1 10.5 10.9 11.8 12.7
 D0100N10R04 1 0.4 1 10 0.94 7.4° 50 6 2 1 10.5 10.9 11.7 12.7
 D0120N06R05 1.2 0.5 1.2 6 1.14 9.3° 50 6 2 1 6.3 6.6 7.1 7.7
 D0120N10R05 1.2 0.5 1.2 10 1.14   7.3° 50 6 2 1 10.5 10.9 11.7 12.6
 D0120N15R05 1.2 0.5 1.2 15 1.14 5.8° 50 6 2 1 15.7 16.3 17.5 18.9
 D0150N04R01 1.5 0.1 1.5 4 1.44 10.2° 50 6 2 1 4.2 4.5 4.8 5.3
 D0150N04R02 1.5 0.2 1.5 4 1.44 10.2° 50 6 2 1 4.2 4.5 4.7 5.3
 D0150N04R03 1.5 0.3 1.5 4 1.44 10.3° 50 6 2 1 4.2 4.5 4.6 5.2
 D0150N04R05 1.5 0.5 1.5 4 1.44 10.5° 50 6 2 1 4.2 4.4 4.3 5.2
 D0150N06R01 1.5 0.1 1.5 6 1.44 8.8° 50 6 2 1 6.4 6.7 7.2 7.8
 D0150N06R02 1.5 0.2 1.5 6 1.44 8.9° 50 6 2 1 6.4 6.7 7.2 7.7
 D0150N06R03 1.5 0.3 1.5 6 1.44 8.9° 50 6 2 1 6.3 6.6 7.2 7.7

0.05 <R <5
±0.01

0.6 <D1 <12
 0
- 0.01

D4=6 8 <D4 <10 D4=12
 0
- 0.005

 0
- 0.006

 0
- 0.008

UWC VC 30°

D1<1.5 D1>2

h5

15°

øD
5

øD
4(

h5
)

L1
L3

ap

øD
1

R

B2

L1
L3

ap

øD
5

øD
4(

h5
)

øD
1

R
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D1 R ap L3 D5 B2 L1 D4
30' 1° 2° 3°

VCPSRBD0150N06R05 1.5 0.5 1.5 6 1.44 9° 50 6 2 1 6.3 6.6 7.1 7.7
 D0150N10R01 1.5 0.1 1.5 10 1.44 6.9° 50 6 2 1 10.6 11   11.8 12.7
 D0150N10R02 1.5 0.2 1.5 10 1.44 7° 50 6 2 1 10.5 11   11.8 12.7
 D0150N10R03 1.5 0.3 1.5 10 1.44 7° 50 6 2 1 10.5 10.9 11.8 12.7
 D0150N10R05 1.5 0.5 1.5 10 1.44 7.1° 50 6 2 1 10.5 10.9 11.7 12.6
 D0150N15R01 1.5 0.1 1.5 15 1.44 5.5° 50 6 2 1 15.8 16.3 17.5 18.9
 D0150N15R02 1.5 0.2 1.5 15 1.44 5.5° 50 6 2 1 15.8 16.3 17.5 18.9
 D0150N15R03 1.5 0.3 1.5 15 1.44 5.5° 50 6 2 1 15.7 16.3 17.5 18.9
 D0150N15R05 1.5 0.5 1.5 15 1.44 5.7° 50 6 2 1 15.7 16.3 17.4 18.6
 D0150N20R03 1.5 0.3 1.5 20 1.44 4.7° 60 6 2 1 20.9 21.6 22.9 24.5
 D0150N20R05 1.5 0.5 1.5 20 1.44 4.8° 60 6 2 1 20.9 21.5 22.8 24.2
 D0200N06R01 2 0.1 2 6 1.9 9.4° 50 6 4 1 6.3 6.6 6.9 7.5
 D0200N06R02 2 0.2 2 6 1.9 9.7° 50 6 4 1 6.3 6.6 6.8 7.4
 D0200N06R03 2 0.3 2 6 1.9 10°   50 6 4 1 6.3 6.6 6.7 7.4
 D0200N06R05 2 0.5 2 6 1.9 10.3° 50 6 4 1 6.3 6.5 6.5 7.4
 D0200N10R01 2 0.1 2 10 1.9 7.6° 50 6 4 1 10.5 10.9 11.4 12   
 D0200N10R02 2 0.2 2 10 1.9 7.7° 50 6 4 1 10.5 10.8 11.2 12   
 D0200N10R03 2 0.3 2 10 1.9 7.8° 50 6 4 1 10.5 10.8 11.1 11.9
 D0200N10R05 2 0.5 2 10 1.9 8°   50 6 4 1 10.5 10.8 10.9 11.9
 D0200N15R01 2 0.1 2 15 1.9 5.9° 50 6 4 1 15.7 16.1 16.8 17.5
 D0200N15R02 2 0.2 2 15 1.9 5.9° 50 6 4 1 15.7 16.1 16.7 17.5
 D0200N15R03 2 0.3 2 15 1.9 6°   50 6 4 1 15.7 16.1 16.6 17.4
 D0200N15R05 2 0.5 2 15 1.9 6.1° 50 6 4 1 15.6 16.1 16.3 17.4
 D0200N20R03 2 0.3 2 20 1.9 4.8° 60 6 4 1 20.8 21.4 21.9 22.9
 D0200N20R05 2 0.5 2 20 1.9 4.9° 60 6 4 1 20.8 21.4 21.7 22.9
 D0200N25R03 2 0.3 2 25 1.9 4°   60 6 4 1 26   26.6 27.5 28.3
 D0200N25R05 2 0.5 2 25 1.9 4°   60 6 4 1 26   26.6 27   28.2
 D0250N08R01 2.5 0.1 2.5 8 2.4 8.6° 50 6 4 1 8.4 8.7 9.2 9.9
 D0250N08R02 2.5 0.2 2.5 8 2.4 8.7° 50 6 4 1 8.4 8.7 9   9.9
 D0250N08R03 2.5 0.3 2.5 8 2.4 8.8° 50 6 4 1 8.4 8.7 8.9 9.9
 D0250N08R05 2.5 0.5 2.5 8 2.4 9°   50 6 4 1 8.4 8.7 8.7 9.9
 D0250N08R10 2.5 1 2.5 8 2.4 9.4° 50 6 4 1 8.3 8.7 8.2 9.9
 D0250N15R03 2.5 0.3 2.5 15 2.4 5.5° 50 6 4 1 15.7 16.1 16.6 17.5
 D0250N15R05 2.5 0.5 2.5 15 2.4 5.6° 50 6 4 1 15.6 16.1 16.3 17.5
 D0250N15R10 2.5 1 2.5 15 2.4 5.7° 50 6 4 1 15.6 16.1 15.8 17.5
 D0300N10R01 3 0.1 3 10 2.9 6.6° 60 6 4 1 10.5 10.9 11.4 12.3
 D0300N10R02 3 0.2 3 10 2.9 6.6° 60 6 4 1 10.5 10.8 11.2 12.3
 D0300N10R03 3 0.3 3 10 2.9 6.6° 60 6 4 1 10.5 10.8 11.1 12.3
 D0300N10R05 3 0.5 3 10 2.9 6.7° 60 6 4 1 10.5 10.8 10.9 12.4
 D0300N10R10 3 1 3 10 2.9 7°   60 6 4 1 10.4 10.8 10.4 12.4
 D0300N15R01 3 0.1 3 15 2.9 4.8° 60 6 4 1 15.7 16.1 16.8 17.7
 D0300N15R02 3 0.2 3 15 2.9 4.8° 60 6 4 1 15.7 16.1 16.7 17.8
 D0300N15R03 3 0.3 3 15 2.9 4.8° 60 6 4 1 15.7 16.1 16.6 17.8
 D0300N15R05 3 0.5 3 15 2.9 4.8° 60 6 4 1 15.6 16.1 16.3 17.8
 D0300N15R10 3 1 3 15 2.9 5° 60 6 4 1 15.6 16.1 15.8 17.8
 D0300N20R01 3 0.1 3 20 2.9 3.7° 60 6 4 1 20.8 21.4 22.1 23.1
 D0300N20R02 3 0.2 3 20 2.9 3.7° 60 6 4 1 20.8 21.4 22   23.1
 D0300N20R03 3 0.3 3 20 2.9 3.8° 60 6 4 1 20.8 21.4 21.9 23.2
 D0300N20R05 3 0.5 3 20 2.9 3.8° 60 6 4 1 20.8 21.4 21.7 23.2
 D0300N20R10 3 1 3 20 2.9 3.9° 60 6 4 1 20.8 21.3 21.2 23.2
 D0300N30R03 3 0.3 3 30 2.9 2.6° 70 6 4 1 31.1 31.8 32.5 *
 D0300N30R05 3 0.5 3 30 2.9 2.6° 70 6 4 1 31.1 31.8 32.2 *
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D1 R ap L3 D5 B2 L1 D4
30' 1° 2° 3°

VCPSRBD0400N12R01 4 0.1 4 12 3.9 3.8° 60 6 4 1 12.5 13   13.5 15.1
 D0400N12R02 4 0.2 4 12 3.9 3.8° 60 6 4 1 12.5 13   13.4 15.2
 D0400N12R03 4 0.3 4 12 3.9 3.8° 60 6 4 1 12.5 13   13.3 15.2
 D0400N12R05 4 0.5 4 12 3.9 3.9° 60 6 4 1 12.5 13   13.1 15.3
 D0400N12R10 4 1 4 12 3.9 4° 60 6 4 1 12.5 12.9 12.6 15.3
 D0400N20R01 4 0.1 4 20 3.9 2.5° 60 6 4 1 20.8 21.4 22.1 *
 D0400N20R02 4 0.2 4 20 3.9 2.5° 60 6 4 1 20.8 21.4 22   *
 D0400N20R03 4 0.3 4 20 3.9 2.5° 60 6 4 1 20.8 21.4 21.9 *
 D0400N20R05 4 0.5 4 20 3.9 2.5° 60 6 4 1 20.8 21.4 21.7 *
 D0400N20R10 4 1 4 20 3.9 2.6° 60 6 4 1 20.8 21.3 21.2 *
 D0400N30R03 4 0.3 4 30 3.9 1.8° 70 6 4 1 31.1 31.8 * *
 D0400N30R05 4 0.5 4 30 3.9 1.8° 70 6 4 1 31.1 31.8 * *
 D0400N30R10 4 1 4 30 3.9 1.8° 70 6 4 1 31.1 31.8 * *
 D0500N15R05 5 0.5 5 15 4.9 1.6° 60 6 4 1 15.6 16.1 * *
 D0500N15R10 5 1 5 15 4.9 1.6° 60 6 4 1 15.6 16.1 * *
 D0500N30R05 5 0.5 5 30 4.9 0.9° 70 6 4 1 31.1 * * *
 D0500N30R10 5 1 5 30 4.9 0.9° 70 6 4 1 31.1 * * *
 D0600N18R01 6 0.1 6 18 5.85 70 6 4 2 * * * *
 D0600N18R02 6 0.2 6 18 5.85 70 6 4 2 * * * *
 D0600N18R03 6 0.3 6 18 5.85 70 6 4 2 * * * *
 D0600N18R05 6 0.5 6 18 5.85 70 6 4 2 * * * *
 D0600N18R10 6 1 6 18 5.85 70 6 4 2 * * * *
 D0600N18R20 6 2 6 18 5.85 70 6 4 2 * * * *
 D0600N41R05 6 0.5 6 41 5.85 90 6 4 2 * * * *
 D0600N50R10 6 1 6 50 5.85 90 6 4 2 * * * *
 D0800N24R01 8 0.1 8 24 7.85 90 8 4 2 * * * *
 D0800N24R02 8 0.2 8 24 7.85 90 8 4 2 * * * *
 D0800N24R03 8 0.3 8 24 7.85 90 8 4 2 * * * *
 D0800N24R05 8 0.5 8 24 7.85 90 8 4 2 * * * *
 D0800N24R10 8 1 8 24 7.85 90 8 4 2 * * * *
 D0800N24R20 8 2 8 24 7.85 90 8 4 2 * * * *
 D0800N24R30 8 3 8 24 7.85 90 8 4 2 * * * *
 D0800N50R10 8 1 8 50 7.85 90 8 4 2 * * * *
 D0800N50R30 8 3 8 50 7.85 90 8 4 2 * * * *

D1000N30R03 10 0.3 10 30 9.7 100 10 4 2 * * * *
D1000N30R05 10 0.5 10 30 9.7 100 10 4 2 * * * *
D1000N30R10 10 1 10 30 9.7 100 10 4 2 * * * *
D1000N30R20 10 2 10 30 9.7 100 10 4 2 * * * *
D1000N30R30 10 3 10 30 9.7 100 10 4 2 * * * *
D1000N30R40 10 4 10 30 9.7 100 10 4 2 * * * *
D1000N50R10 10 1 10 50 9.7 100 10 4 2 * * * *
D1000N50R30 10 3 10 50 9.7 100 10 4 2 * * * *
D1200N36R03 12 0.3 12 36 11.7 110 12 4 2 * * * *
D1200N36R05 12 0.5 12 36 11.7 110 12 4 2 * * * *
D1200N36R10 12 1 12 36 11.7 110 12 4 2 * * * *
D1200N36R20 12 2 12 36 11.7 110 12 4 2 * * * *
D1200N36R30 12 3 12 36 11.7 110 12 4 2 * * * *
D1200N36R40 12 4 12 36 11.7 110 12 4 2 * * * *
D1200N36R50 12 5 12 36 11.7 110 12 4 2 * * * *

VCPSRB

*
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0.6
2 48000   200   600 40000   160   500 22000   80   250
4 48000   160   500 40000   100   300 22000   50   150

0.8
4 48000   240   750 32000   160   500 19000   80   250
6 38000   190   600 26000   130   400 16000   70   200
8 29000   150   450 19000   100   300 12000   50   150

1
4 48000   270   900 32000   180   600 19000   90   300
6 38000   220   720 26000   150   480 16000   70   240

10 29000   160   540 19000   110   360 12000   60   180

1.2
6 48000   300   900 32000   200   600 19000 100   300

10 38000   240   720 26000   160   480 15000   80   240
15 29000   180   540 19000   120   360 12000   60   180

1.5
4 41000   300   900 27000   200   600 16000 100   300
6 32000   240   720 22000   160   480 13000   80   240

10 24000   180   540 16000   120   360 10000   60   180

2
6 36000   600 2000 24000   400 1300 14000 200   650

10 29000   480 1600 19000   320 1000 12000 160   520
15 22000   360 1200 14000   240   780 9000 120   390

2.5
8 33000   750 2400 22000   500 1600 13000 250   800

15 20000   450 1400 13000   300   960 8000 150   480

3
10 30000   900 3000 20000   600 2000 12000 300 1000
15 24000   720 2400 16000   480 1600 10000 240   800
20 18000   540 1800 12000   360 1200 7000 180   600

4
12 26000 1200 4500 17000   800 3000 10000 400 1500
20 20000   960 2000 14000   640 2000 8000 320 2000
30 15000   720 1000 10000   480 1000 6000 240 1000

5
15 20000 1200 4800 13000   780 3120 10000 520 2000
30 12000   720 1900 8000   480 1600 7000 360 1120

6
18 20000 1600 7500 13000 1100 5000 8000 550 2500
41 15000   900 2400 12000   720 1600 10000 600 1200
50 10000   600 1200 8000   480   800 6000 360   530

8
24 15000 1900 7500 10000 1300 5000 6000 650 2500
50 10000 1300 2400 8000 1000 2200 3000 320   600

10
30 12000 1600 7500 8000 1100 5000 5000 550 2500
50 10000 1300 3200 7000   950 2200 2500 280   600

12 36 10000 1500 7500 7000 1000 5000 4000 500 2500
<0.2R (D < &2)
<0.4R (D> &2)

<0.1R (D< &2)
<0.2R (D>&2)

<0.1 (D< &5)
<0.2 (D< &5)
<0.5 (D >&6)

<0.05 (D< &1.5)
<0.1 (D< &5)
<0.3 (D >&6)

X40CrMoV51

 (45 55HRC)

X40CrMoV51

 (55 62HRC)

X210Cr12

-1) -1) -1)

2)
3)

4)
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VCPSRB

D1 R B1 ap L3 L2 D5 B2 L1 D4
1° 2° 3°

VCPSRBD0150N03L06R05   1.5 0.5   1.5 6 3   1.44 9° 50 6 2 3 7.1   7.7
 D0150N03L10R05   1.5 0.5   1.5 10 3   1.44 7.2° 50 6 2 3 11.3 12.2
 D0200N04L10R05   2 0.5   2 10 4   1.9 6.7° 60 6 4 3 11.5 12.4
 D0200N04L15R05   2 0.5   2 15 4   1.9 5.3° 60 6 4 3 16.7 18
 D0250N05L12R10   2.5 1   2.5 12 5   2.4 5.6° 60 6 4 3 14.2 15.3
 D0250N05L20R10   2.5 1   2.5 20 5   2.4 4° 60 6 4 3 22.5 24.2
 D0300N06L15R05   3 0.5   3 15 6   2.9 4.4° 60 6 4 3 16.9 18.2
 D0300N06L20R05   3 0.5   3 20 6   2.9 3.6° 60 6 4 3 22.1 23.8
 D0300N06L15R10   3 1   3 15 6   2.9 4.4° 60 6 4 3 17.4 18.7
 D0300N06L20R10   3 1   3 20 6   2.9 3.6° 60 6 4 3 22.6 24.4
 D0400N08L20R10   4 1   4 20 8   3.9 2.6° 60 6 4 3 22.8 *
 D0400N08L30R10   4 1   4 30 8   3.9 1.9° 70 6 4 3 * *
 D0500N08L40R05   5 0.5 1°   5 40 8   4.9 2° 90 8 4 3 41.2 * *
 D0500N08L60R05   5 0.5 1°   5 60 8   4.9 1.4° 110 8 4 3 61.2 * *
 D0500N08L40R10   5 1 1°   5 40 8   4.9 2° 90 8 4 3 41.7 * *
 D0500N08L60R10   5 1 1°   5 60 8   4.9 1.4° 110 8 4 3 61.7 * *
 D0600N08L40R20   6 2 1°   6 40 8   5.85 1.4° 70 8 4 3 42.8 * *
 D0600N08L60R20   6 2 1°   6 60 8   5.85 1° 100 8 4 3 * * *
 D0800N10L53R20   8 2 1°   8 53 10   7.85 1.1° 90 10 4 3 55.9 * *
 D0800N10L70R20   8 2 1°   8 70 10   7.85 1.6° 130 12 4 3 72.9 * *
 D1000N12L55R30 10 3 1° 10 55 12   9.7 1.1° 100 12 4 3 59.4 * *
 D1000N12L70R30 10 3 1° 10 70 12   9.7 0.9° 130 12 4 3 * * *
 D1200N24L70R30 12 3 1° 12 70 24 11.7 1.6° 130 16 4 3 75.2 * *

0.5 <R <3
±0.01

1.5 <D1 <12
 0
- 0.01

D4=6 8 <D4 <10 12 <D4 <16
 0
- 0.005

 0
- 0.006

 0
- 0.008

UWC VC 30°

D1<1.5 D1>2

h5

15°

øD
5

øD
4(

h5
)

L1

L2

ap

L3

øD
1

R

B1
B2

 (<30HRC)  (<45HRC) (<55HRC) (>55HRC)

*
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 1.5
1°30' 6 36000   270   810 24000   180   540 15000   90   270
1°30' 10 28000   210   630 19000   140   420 11000   70   210

 2
1°30' 10 32000   540 1800 22000   360 1200 13000 180   590
1°30' 15 25000   420 1400 17000   280   910 10000 140   460

 2.5
1°30' 12 26000   600 1900 18000   400 1300 11000 200   640
1°30' 20 20000   450   140 13000   300   960 8000 150   480

 3
1°30' 15 27000   810 2700 18000   540 1800 11000 270   900
1°30' 20 21000   630 2100 14000   420 1400 8000 210   700

 4
1°30' 20 23000 1080 3000 15000   720 3000 9000 360 3000
1°30' 30 18000   840 1500 12000   560 1500 7000 280 1500

 5
1° 40 10000   520 1400 7000   420   840 5000 260   600
1° 60 7000   360   840 5000   300   500 4000 210   400

 6 1° 40 20000 1650 4500 13000 1100 3000 8000 550 1500
 8 1° 53 15000 1950 4500 10000 1300 3000 6000 650 1500
10 1° 55 12000 1650 4500 8000 1100 3000 5000 550 1500
12 1° 70 10000 1400 4500 6500   900 3000 4000 450 1500

<0.2R (D < &2)
<0.4R (D> &2)

<0.1R (D< &2)
<0.2R (D>&2)

<0.1 (D< &5)
<0.2 (D< &5)
<0.5 (D >&6)

<0.05 (D< &1.5)
<0.1 (D< &5)
<0.3 (D >&6)

X40CrMoV51

 (45 55HRC)

X40CrMoV51

 (55 62HRC)

X210Cr12

-1) -1) -1)

2)
3)

4)
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D1 R ap L3 D5 L1 D4

VC4SRBD0400R0050 4 0.5 4 12 3.8 45 6 4 1
D0600R0050 6 0.5 6 18 5.8 50 6 4 2
D0600R0100 6 1 6 18 5.8 50 6 4 2
D0800R0050 8 0.5 8 24 7.8 60 8 4 2
D0800R0100 8 1 8 24 7.8 60 8 4 2
D1000R0100 10 1 10 30 9.7 70 10 4 2
D1000R0200 10 2 10 30 9.7 70 10 4 2
D1200R0100 12 1 12 36 11.7 75 12 4 2
D1200R0200 12 2 12 36 11.7 75 12 4 2

VC4SRB

4 <D1 <12
 0
- 0.020

D4=6 8 <D4 <10 D4=12
 0
- 0.008

 0
- 0.009

 0
- 0.011

15°

ap

ap

øD
1

øD
1

L1

L1

L3

L3

R

R

øD
5

øD
5

øD
4(

h6
)

øD
4(

h6
)

UWC VC 30°

h6

 (<30HRC)  (<45HRC) (<55HRC) (>55HRC)
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 2 30000 4500 0.18 24000 3600 0.10
 2.5 24000 3900 0.25 19000 3000 0.13
 3 20000 3500 0.30 16000 2700 0.15
 4 15000 3000 0.40 12000 2400 0.20
 5 12000 2400 0.50 9000 1800 0.25
 6 10000 2100 0.60 7000 1470 0.30
 8 8000 1500 0.80 5600 1050 0.40
10 6400 1400 1.00 4500 950 0.50
12 5400 1200 1.00 3800 860 0.50
16 2400 550 2.00 1200 120 0.80
20 1900 480 3.00 1000 100 1.00

<D

D

<

 (45 55HRC)

X40CrMoV51

-1) -1)

< 

1)

3)
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CRN2MS

D1 ap L1 D4

CRN2MSD0020S04 0.2 0.4 40 4 2 1
 D0020S06 0.2 0.4 45 6 2 1
 D0030S04 0.3 0.6 40 4 2 1
 D0030S06 0.3 0.6 45 6 2 1
 D0040S04 0.4 0.8 40 4 2 1
 D0040S06 0.4 0.8 45 6 2 1
 D0050S04 0.5 1 40 4 2 1
 D0050S06 0.5 1 45 6 2 1
 D0060S04 0.6 1.2 40 4 2 1
 D0070S04 0.7 1.4 40 4 2 1
 D0080S04 0.8 1.6 40 4 2 1
 D0080S06 0.8 1.6 45 6 2 1
 D0090S04 0.9 2 40 4 2 1
 D0100S04 1 2.5 40 4 2 1
 D0100S06 1 2.5 45 6 2 1
 D0110S04 1.1 2.5 40 4 2 1
 D0120S04 1.2 3 40 4 2 1
 D0120S06 1.2 3 45 6 2 1
 D0130S04 1.3 3 40 4 2 1
 D0140S04 1.4 3 40 4 2 1
 D0150S04 1.5 4 40 4 2 1
 D0150S06 1.5 4 45 6 2 1
 D0160S04 1.6 4 40 4 2 1
 D0170S04 1.7 4 40 4 2 1
 D0180S04 1.8 5 40 4 2 1
 D0190S04 1.9 5 40 4 2 1
 D0200S06 2 6 45 6 2 1
 D0250S06 2.5 8 45 6 2 1
 D0300S06 3 8 45 6 2 1
 D0400S06 4 11 45 6 2 1
 D0500S06 5 13 50 6 2 1
 D0600S06 6 13 50 6 2 2
 D0800S08 8 19 60 8 2 2
 D1000S10 10 22 70 10 2 2
 D1200S12 12 26 75 12 2 2

0.2 <D1 <12
 0
- 0.02
4 <D4 <6 8 <D4 <10 D4=12
 0
- 0.008

 0
- 0.009

 0
- 0.011

D1<3 D1>3

h6

UWC CRN 30°

øD
4(

h6
)

L1
ap

øD
1

15°

øD
4(

h6
)

L1

ap

øD
1

 (<30HRC)  (<45HRC) (<55HRC) (>55HRC)
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0.2 40000 600 0.01
0.3 40000 600 0.01
0.4 40000 800 0.01
0.5 40000 960 0.015
0.6 40000 1200 0.02
0.7 40000 1400 0.02
0.8 40000 1600 0.03
0.9 40000 1800 0.04
1 40000 2000 0.06
1.5 40000 3000 0.12
2 30000 3000 0.18
2.5 24000 2600 0.25
3 20000 2300 0.30
4 15000 2000 0.40
5 12000 1600 0.50
6 10000 1400 0.60
8 8000 1000 0.80

10 6400 900 1.00
12 5400 820 1.00

<1D

D

-1)

< 

< 

1)

4)
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CRN2XL

D1 ap L3 D5 L1 D4

CRN2XLD0020N005S04 0.2 0.3 0.5 0.17 50 4 2 1
D0020N005S06 0.2 0.3 0.5 0.17 50 6 2 1
D0020N010S04 0.2 0.3 1 0.17 50 4 2 1
D0020N010S06 0.2 0.3 1 0.17 50 6 2 1
D0020N015S04 0.2 0.3 1.5 0.17 50 4 2 1
D0020N015S06 0.2 0.3 1.5 0.17 50 6 2 1
D0030N010S04 0.3 0.5 1 0.27 50 4 2 1
D0030N010S06 0.3 0.5 1 0.27 50 6 2 1
D0030N030S04 0.3 0.5 3 0.27 50 4 2 1
D0030N030S06 0.3 0.5 3 0.27 50 6 2 1
D0040N020S04 0.4 0.6 2 0.36 50 4 2 1
D0040N020S06 0.4 0.6 2 0.36 50 6 2 1
D0040N040S04 0.4 0.6 4 0.36 50 4 2 1
D0040N040S06 0.4 0.6 4 0.36 50 6 2 1
D0040N060S04 0.4 0.6 6 0.36 50 4 2 1
D0040N060S06 0.4 0.6 6 0.36 50 6 2 1
D0050N020S04 0.5 0.8 2 0.46 50 4 2 1
D0050N020S06 0.5 0.8 2 0.46 50 6 2 1
D0050N040S04 0.5 0.8 4 0.46 50 4 2 1
D0050N040S06 0.5 0.8 4 0.46 50 6 2 1
D0050N060S04 0.5 0.8 6 0.46 50 4 2 1
D0050N060S06 0.5 0.8 6 0.46 50 6 2 1
D0050N080S04 0.5 0.8 8 0.46 50 4 2 1
D0050N080S06 0.5 0.8 8 0.46 50 6 2 1
D0080N040S04 0.8 1.2 4 0.76 50 4 2 1
D0080N040S06 0.8 1.2 4 0.76 50 6 2 1
D0080N060S04 0.8 1.2 6 0.76 50 4 2 1
D0080N060S06 0.8 1.2 6 0.76 50 6 2 1
D0080N080S04 0.8 1.2 8 0.76 50 4 2 1
D0080N080S06 0.8 1.2 8 0.76 50 6 2 1
D0080N100S04 0.8 1.2 10 0.76 50 4 2 1
D0080N100S06 0.8 1.2 10 0.76 50 6 2 1
D0100N060S04 1 1.5 6 0.94 50 4 2 1
D0100N060S06 1 1.5 6 0.94 50 6 2 1

0.2 <D1 <6
 0
- 0.02
4 <D4 <6
 0
- 0.008

D1<3 D1>3

h6

UWC CRN 30°

øD
4(

h6
)

L1
L3

ap

øD
1

15°øD
5

øD
4(

h6
)

L1
L3

ap

øD
1

øD
5

 (<30HRC)  (<45HRC) (<55HRC) (>55HRC)
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D1 ap L3 D5 L1 D4

CRN2XLD0100N080S04 1 1.5 8 0.94 50 4 2 1
D0100N080S06 1 1.5 8 0.94 50 6 2 1
D0100N100S04 1 1.5 10 0.94 50 4 2 1
D0100N100S06 1 1.5 10 0.94 50 6 2 1
D0100N120S04 1 1.5 12 0.94 50 4 2 1
D0100N120S06 1 1.5 12 0.94 50 6 2 1
D0100N160S04 1 1.5 16 0.94 55 4 2 1
D0100N160S06 1 1.5 16 0.94 55 6 2 1
D0150N060S04 1.5 2.3 6 1.44 50 4 2 1
D0150N060S06 1.5 2.3 6 1.44 50 6 2 1
D0150N080S04 1.5 2.3 8 1.44 50 4 2 1
D0150N080S06 1.5 2.3 8 1.44 50 6 2 1
D0150N100S04 1.5 2.3 10 1.44 50 4 2 1
D0150N100S06 1.5 2.3 10 1.44 50 6 2 1
D0150N120S04 1.5 2.3 12 1.44 50 4 2 1
D0150N120S06 1.5 2.3 12 1.44 50 6 2 1
D0150N160S04 1.5 2.3 16 1.44 55 4 2 1
D0150N160S06 1.5 2.3 16 1.44 55 6 2 1
D0150N200S04 1.5 2.3 20 1.44 60 4 2 1
D0150N200S06 1.5 2.3 20 1.44 60 6 2 1
D0200N060S06 2 3.0 6 1.90 50 6 2 1
D0200N080S06 2 3.0 8 1.90 50 6 2 1
D0200N100S06 2 3.0 10 1.90 50 6 2 1
D0200N120S06 2 3.0 12 1.90 50 6 2 1
D0200N160S06 2 3.0 16 1.90 55 6 2 1
D0200N200S06 2 3.0 20 1.90 60 6 2 1
D0250N080S06 2.5 3.8 8 2.40 50 6 2 1
D0250N120S06 2.5 3.8 12 2.40 55 6 2 1
D0250N160S06 2.5 3.8 16 2.40 60 6 2 1
D0250N200S06 2.5 3.8 20 2.40 65 6 2 1
D0300N200S06 3 4.5 20 2.90 65 6 2 1
D0400N200S06 4 6.0 20 3.90 65 6 2 1
D0500N250S06 5 7.5 25 4.90 70 6 2 1
D0600N300S06 6 9.0 30 5.85 70 6 2 2
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CRN2XL

0.2
0.5 40000 800 0.004
1.0 40000 700 0.003
1.5 40000 600 0.002

0.3
1 40000 800 0.007
3 40000 600 0.002

0.4
2 40000 950 0.007
4 40000 800 0.003
6 40000 600 0.001

0.5
2 40000 950 0.01
4 40000 800 0.005
6 40000 700 0.002

0.8
4 40000 1200 0.02
6 40000 1200 0.015
8 40000 1000 0.01

1

6 40000 2000 0.04
8 40000 2000 0.03

10 30000 1200 0.02
12 30000 1000 0.015

1.5

6 40000 2400 0.10
8 40000 2200 0.09

10 40000 2000 0.08
12 30000 1800 0.05
16 20000 1200 0.03
20 15000 800 0.02

2

6 40000 2400 0.18
8 40000 2200 0.15

10 40000 2000 0.12
12 30000 1500 0.10
16 30000 1000 0.06
20 15000 600 0.03

2.5

8 40000 3000 0.20
12 40000 2800 0.15
16 30000 2100 0.10
20 20000 1000 0.08

3 20 20000 2000 0.12
4 20 15000 2000 0.30
5 25 12000 1500 0.35
6 30 10000 1200 0.40

-1)

1)

3)
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CRN4JC

D1 ap L1 D4

CRN4JCD0300 3 12 50 6 4 1
D0400 4 15 50 6 4 1
D0500 5 20 60 6 4 1
D0600 6 20 60 6 4 2
D0800 8 25 70 8 4 2
D1000 10 30 90 10 4 2
D1200 12 30 90 12 4 2

3<D1<12
 0
- 0.02

D4=6 8<D4<10 D4=12
 0
- 0.008

 0
- 0.009

 0
- 0.011

3 10600 280
4 8000 330
5 6400 380
6 5300 420
8 4000 460

10 3200 460
12 2700 460

h6

UWC CRN 30°

øD
4(

h6
)

ap
L1

øD
1

15°

øD
1

øD
4(

h6
)

ap
L1

<2.5D

 (<30HRC)  (<45HRC) (<55HRC) (>55HRC)

<0.05D ( )

-1)

1)

4)
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CRN2MB

R D1 ap L1 D4

0.2 0.4 0.8 45 4 2 1
 R0020S06 0.2 0.4 0.8 50 6 2 1
 R0030S04 0.3 0.6 1.2 45 4 2 1
 R0030S06 0.3 0.6 1.2 50 6 2 1
 R0040S04 0.4 0.8 1.6 45 4 2 1
 R0040S06 0.4 0.8 1.6 50 6 2 1
 R0050S04 0.5 1 2.5 45 4 2 1
 R0050S06 0.5 1 2.5 50 6 2 1
 R0075S04 0.75 1.5 4 45 4 2 1
 R0075S06 0.75 1.5 4 50 6 2 1
 R0100S06 1 2 6 50 6 2 1
 R0125S06 1.25 2.5 6 50 6 2 1
 R0150S03 1.5 3 8 70 3 2 2
 R0150S06 1.5 3 8 70 6 2 1
 R0175S06 1.75 3.5 8 70 6 2 1
 R0200S04 2 4 8 70 4 2 2
 R0200S06 2 4 8 70 6 2 1
 R0250S06 2.5 5 12 80 6 2 1
 R0300S06 3 6 12 80 6 2 2
 R0400S08 4 8 14 90 8 2 2
 R0500S10 5 10 18 100 10 2 2
 R0600S12 6 12 22 110 12 2 2

0.2<R<6
±0.01

0.4<D1<12
 0
- 0.02

D4=3 4<D4<6 8<D4<10 D4=12
 0
- 0.006

 0
- 0.008

 0
- 0.009

 0
- 0.011

R

h6

UWC CRN 30°

øD
4(

h6
)

L1

øD
1

R
ap

15°

øD
4(

h6
)

L1

øD
1

R ap

 (<30HRC)  (<45HRC) (<55HRC) (>55HRC)

:

   - info@mitsubishitools.ru

info@mitsubishitools.ru 
www.mitsubishitools.ru

 



I259

%<15° %>15°

R0.2 40000 1600 40000 1200 0.02
R0.3 40000 3200 40000 1600 0.03
R0.4 40000 6400 40000 2400 0.05
R0.5 40000 8000 40000 3200 0.06
R0.75 40000 9600 40000 4000 0.09
R1 40000 9600 39000 4700 0.11
R1.25 40000 12000 30000 4500 0.12
R1.5 40000 12000 27000 4300 0.13
R2 32000 11000 20000 3600 0.15
R2.5 25000 9000 16000 2900 0.20
R3 21000 8400 13000 2600 0.25
R4 16000 6400 10000 2000 0.30
R5 13000 5200 8000 1700 0.50
R6 9000 3600 6000 1300 0.50

<0.2R

R

%

ap

R
-1) -1)

< 

1) %
2)

4)
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CRN2XLB

R D1 ap L3 D5 2 L1 D4
30' 1° 2° 3°

0.1 0.2 0.2   0.5 0.17 14.1° 50 4 2 1 0.5 0.5 0.6 0.6
R0010N005S06 0.1 0.2 0.2   0.5 0.17 14.4° 50 6 2 1 0.5 0.5 0.6 0.6
R0010N010S04 0.1 0.2 0.2   1 0.17 13.3° 50 4 2 1 1   1.1 1.2 1.3
R0010N010S06 0.1 0.2 0.2   1 0.17 13.8° 50 6 2 1 1   1.1 1.2 1.3
R0010N015S04 0.1 0.2 0.2   1.5 0.17 12.5° 50 4 2 1 1.5 1.6 1.7 1.9
R0010N015S06 0.1 0.2 0.2   1.5 0.17 13.3° 50 6 2 1 1.5 1.6 1.7 1.9
R0015N010S04 0.15 0.3 0.3   1 0.27 13.3° 50 4 2 1 1   1.1 1.2 1.3
R0015N010S06 0.15 0.3 0.3   1 0.27 13.9° 50 6 2 1 1   1.1 1.2 1.3
R0015N015S04 0.15 0.3 0.3   1.5 0.27 12.5° 50 4 2 1 1.5 1.6 1.7 1.9
R0015N015S06 0.15 0.3 0.3   1.5 0.27 13.3° 50 6 2 1 1.5 1.6 1.7 1.9
R0015N020S04 0.15 0.3 0.3   2 0.27 11.9° 50 4 2 1 2.1 2.2 2.3 2.5
R0015N020S06 0.15 0.3 0.3   2 0.27 12.8° 50 6 2 1 2.1 2.2 2.3 2.5
R0020N010S04 0.2 0.4 0.4   1 0.36 13.4° 50 4 2 1 1   1   1.1 1.2
R0020N010S06 0.2 0.4 0.4   1 0.36 13.9° 50 6 2 1 1   1   1.1 1.2
R0020N015S04 0.2 0.4 0.4   1.5 0.36 12.6° 50 4 2 1 1.5 1.6 1.7 1.8
R0020N015S06 0.2 0.4 0.4   1.5 0.36 13.4° 50 6 2 1 1.5 1.6 1.7 1.8
R0020N020S04 0.2 0.4 0.4   2 0.36 11.9° 50 4 2 1 2   2.1 2.3 2.5
R0020N020S06 0.2 0.4 0.4   2 0.36 12.8° 50 6 2 1 2   2.1 2.3 2.5
R0020N030S04 0.2 0.4 0.4   3 0.36 10.7° 50 4 2 1 3.1 3.2 3.4 3.7
R0020N030S06 0.2 0.4 0.4   3 0.36 11.9° 50 6 2 1 3.1 3.2 3.4 3.7
R0025N015S04 0.25 0.5 0.5   1.5 0.46 12.6° 50 4 2 1 1.5 1.6 1.7 1.8
R0025N015S06 0.25 0.5 0.5   1.5 0.46 13.4° 50 6 2 1 1.5 1.6 1.7 1.8
R0025N020S04 0.25 0.5 0.5   2 0.46 11.9° 50 4 2 1 2   2.1 2.3 2.4
R0025N020S06 0.25 0.5 0.5   2 0.46 12.9° 50 6 2 1 2   2.1 2.3 2.4
R0025N030S04 0.25 0.5 0.5   3 0.46 10.6° 50 4 2 1 3.1 3.2 3.4 3.7
R0025N030S06 0.25 0.5 0.5   3 0.46 11.9° 50 6 2 1 3.1 3.2 3.4 3.7
R0025N040S04 0.25 0.5 0.5   4 0.46 9.6° 50 4 2 1 4.1 4.3 4.6 4.9
R0025N040S06 0.25 0.5 0.5   4 0.46 11.1° 50 6 2 1 4.1 4.3 4.6 4.9
R0025N060S04 0.25 0.5 0.5   6 0.46 8.1° 50 4 2 1 6.2 6.4 6.9 7.4
R0025N060S06 0.25 0.5 0.5   6 0.46 9.7° 50 6 2 1 6.2 6.4 6.9 7.4
R0025N080S04 0.25 0.5 0.5   8 0.46 7°   50 4 2 1 8.3 8.5 9.2 9.9
R0025N080S06 0.25 0.5 0.5   8 0.46 8.7° 50 6 2 1 8.3 8.5 9.2 9.9
R0025N100S04 0.25 0.5 0.5 10 0.46 6.2° 50 4 2 1 10.3 10.7 11.5 12.4
R0025N100S06 0.25 0.5 0.5 10 0.46 7.8° 50 6 2 1 10.3 10.7 11.5 12.4

0.1<R<3
±0.01

0.2<D1<6
 0
- 0.02
4<D4<6
 0
- 0.008
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R D1 ap L3 D5 2 L1 D4
30' 1° 2° 3°

0.3 0.6 0.6   2 0.56 11.8° 50 4 2 1 2.1 2.2 2.3 2.5
R0030N020S06 0.3 0.6 0.6   2 0.56 12.8° 50 6 2 1 2.1 2.2 2.3 2.5
R0030N040S04 0.3 0.6 0.6   4 0.56 9.5° 50 4 2 1 4.2 4.3 4.6 5   
R0030N040S06 0.3 0.6 0.6   4 0.56 11°   50 6 2 1 4.2 4.3 4.6 5   
R0030N060S04 0.3 0.6 0.6 6 0.56 8°   50 4 2 1 6.3 6.5 6.9 7.5
R0030N060S06 0.3 0.6 0.6 6 0.56 9.7° 50 6 2 1 6.3 6.5 6.9 7.5
R0030N080S04 0.3 0.6 0.6 8 0.56 6.9° 50 4 2 1 8.3 8.6 9.2 10   
R0030N080S06 0.3 0.6 0.6 8 0.56 8.6° 50 6 2 1 8.3 8.6 9.2 10   
R0030N100S04 0.3 0.6 0.6 10 0.56 6°   50 4 2 1 10.4 10.8 11.5 12.5
R0030N100S06 0.3 0.6 0.6 10 0.56 7.8° 50 6 2 1 10.4 10.8 11.5 12.5
R0040N020S04 0.4 0.8 0.8 2 0.76 11.7° 50 4 2 1 2.1 2.2 2.3 2.5
R0040N020S06 0.4 0.8 0.8 2 0.76 12.8° 50 6 2 1 2.1 2.2 2.3 2.5
R0040N040S04 0.4 0.8 0.8 4 0.76 9.4° 50 4 2 1 4.2 4.3 4.6 5   
R0040N040S06 0.4 0.8 0.8 4 0.76 11°   50 6 2 1 4.2 4.3 4.6 5   
R0040N060S04 0.4 0.8 0.8 6 0.76 7.8° 50 4 2 1 6.3 6.5 6.9 7.5
R0040N060S06 0.4 0.8 0.8 6 0.76 9.6° 50 6 2 1 6.3 6.5 6.9 7.5
R0040N080S04 0.4 0.8 0.8 8 0.76 6.7° 50 4 2 1 8.3 8.6 9.2 10   
R0040N080S06 0.4 0.8 0.8 8 0.76 8.5° 50 6 2 1 8.3 8.6 9.2 10   
R0040N100S04 0.4 0.8 0.8 10 0.76 5.9° 50 4 2 1 10.4 10.8 11.5 12.4
R0040N100S06 0.4 0.8 0.8 10 0.76 7.7° 50 6 2 1 10.4 10.8 11.5 12.4
R0050N030S04 0.5 1 1 3 0.94 10.1° 50 4 2 1 3.2 3.3 3.6 3.9
R0050N030S06 0.5 1 1 3 0.94 11.6° 50 6 2 1 3.2 3.3 3.6 3.9
R0050N040S04 0.5 1 1 4 0.94 9.1° 50 4 2 1 4.2 4.4 4.8 5.2
R0050N040S06 0.5 1 1 4 0.94 10.8° 50 6 2 1 4.2 4.4 4.8 5.2
R0050N050S04 0.5 1 1 5 0.94 8.2° 50 4 2 1 5.3 5.5 6   6.4
R0050N050S06 0.5 1 1 5 0.94 10.1° 50 6 2 1 5.3 5.5 6   6.4
R0050N060S04 0.5 1 1 6 0.94 7.5° 50 4 2 1 6.3 6.6 7.1 7.7
R0050N060S06 0.5 1 1 6 0.94 9.4° 50 6 2 1 6.3 6.6 7.1 7.7
R0050N070S04 0.5 1 1 7 0.94 6.9° 50 4 2 1 7.4 7.7 8.3 8.9
R0050N070S06 0.5 1 1 7 0.94 8.8° 50 6 2 1 7.4 7.7 8.3 8.9
R0050N080S04 0.5 1 1 8 0.94 6.4° 50 4 2 1 8.4 8.8 9.4 10.2
R0050N080S06 0.5 1 1 8 0.94 8.3° 50 6 2 1 8.4 8.8 9.4 10.2
R0050N100S04 0.5 1 1 10 0.94 5.6° 50 4 2 1 10.5 10.9 11.7 12.6
R0050N100S06 0.5 1 1 10 0.94 7.5° 50 6 2 1 10.5 10.9 11.7 12.6
R0050N120S04 0.5 1 1 12 0.94 5°   50 4 2 1 12.6 13.1 14   15.1
R0050N120S06 0.5 1 1 12 0.94 6.8° 50 6 2 1 12.6 13.1 14   15.1
R0050N140S04 0.5 1 1 14 0.94 4.5° 50 4 2 1 14.7 15.2 16.3 17.6
R0050N140S06 0.5 1 1 14 0.94 6.2° 55 6 2 1 14.7 15.2 16.3 17.6
R0050N160S04 0.5 1 1 16 0.94 4.1° 55 4 2 1 16.8 17.4 18.6 20.1
R0050N160S06 0.5 1 1 16 0.94 5.7° 55 6 2 1 16.8 17.4 18.6 20.1
R0050N180S04 0.5 1 1 18 0.94 3.7° 55 4 2 1 18.9 19.5 20.9 22.6
R0050N180S06 0.5 1 1 18 0.94 5.3° 60 6 2 1 18.9 19.5 20.9 22.6
R0050N200S04 0.5 1 1 20 0.94 3.4° 55 4 2 1 20.9 21.6 23.2 25.1
R0050N200S06 0.5 1 1 20 0.94 5°   60 6 2 1 20.9 21.6 23.2 25.1
R0075N080S04 0.75 1.5 1.5 8 1.44 5.9° 50 4 2 1 8.4 8.8 9.4 10.1
R0075N080S06 0.75 1.5 1.5 8 1.44 8.1° 50 6 2 1 8.4 8.8 9.4 10.1
R0075N100S04 0.75 1.5 1.5 10 1.44 5.1° 50 4 2 1 10.5 10.9 11.7 12.6
R0075N100S06 0.75 1.5 1.5 10 1.44 7.2° 50 6 2 1 10.5 10.9 11.7 12.6
R0075N120S04 0.75 1.5 1.5 12 1.44 4.4° 50 4 2 1 12.6 13.1 14   15.1
R0075N120S06 0.75 1.5 1.5 12 1.44 6.5° 50 6 2 1 12.6 13.1 14   15.1
R0075N140S04 0.75 1.5 1.5 14 1.44 4°   50 4 2 1 14.7 15.2 16.3 17.6
R0075N140S06 0.75 1.5 1.5 14 1.44 5.9° 55 6 2 1 14.7 15.2 16.3 17.6
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R D1 ap L3 D5 2 L1 D4
30' 1° 2° 3°

0.75 1.5 1.5 16 1.44 3.6° 55 4 2 1 16.8 17.3 18.6 20   
R0075N160S06 0.75 1.5 1.5 16 1.44 5.4° 55 6 2 1 16.8 17.3 18.6 20   
R0075N180S04 0.75 1.5 1.5 18 1.44 3.3° 55 4 2 1 18.8 19.5 20.9 22.5
R0075N180S06 0.75 1.5 1.5 18 1.44 5°   60 6 2 1 18.8 19.5 20.9 22.5
R0075N200S04 0.75 1.5 1.5 20 1.44 3°   55 4 2 1 20.9 21.6 23.2 *
R0075N200S06 0.75 1.5 1.5 20 1.44 4.6° 60 6 2 1 20.9 21.6 23.2 25   
R0100N080S04 1 2 2 8 1.90 5.3° 50 4 2 1 8.3 8.7 9.2 9.9
R0100N080S06 1 2 2 8 1.90 7.8° 50 6 2 1 8.3 8.7 9.2 9.9
R0100N100S04 1 2 2 10 1.90 4.5° 50 4 2 1 10.4 10.8 11.5 12.4
R0100N100S06 1 2 2 10 1.90 6.9° 50 6 2 1 10.4 10.8 11.5 12.4
R0100N120S04 1 2 2 12 1.90 3.9° 50 4 2 1 12.5 12.9 13.8 14.9
R0100N120S06 1 2 2 12 1.90 6.1° 50 6 2 1 12.5 12.9 13.8 14.9
R0100N140S04 1 2 2 14 1.90 3.4° 50 4 2 1 14.6 15.1 16.1 17.4
R0100N140S06 1 2 2 14 1.90 5.6° 55 6 2 1 14.6 15.1 16.1 17.4
R0100N160S04 1 2 2 16 1.90 3.1° 55 4 2 1 16.7 17.2 18.4 19.9
R0100N160S06 1 2 2 16 1.90 5.1° 55 6 2 1 16.7 17.2 18.4 19.9
R0100N200S04 1 2 2 20 1.90 2.5° 60 4 2 1 20.8 21.5 23   *
R0100N200S06 1 2 2 20 1.90 4.3° 60 6 2 1 20.8 21.5 23   24.8
R0100N250S06 1 2 2 25 1.90 3.7° 65 6 2 1 26   26.8 28.8 31   
R0100N300S06 1 2 2 30 1.90 3.2° 70 6 2 1 31.1 32.2 34.5 37.3
R0150N160S06 1.5 3 3 16 2.90 4.3° 60 6 2 1 16.6 17.2 18.4 19.7
R0150N250S06 1.5 3 3 25 2.90 3°   70 6 2 1 26   26.8 28.7 *
R0150N350S06 1.5 3 3 35 2.90 2.2° 80 6 2 1 36.3 37.5 40.2 *
R0200N160S06 2 4 4 16 3.90 3.2° 70 6 2 1 16.6 17.1 18.3 19.6
R0200N200S06 2 4 4 20 3.90 2.7° 70 6 2 1 20.8 21.4 22.9 *
R0200N300S06 2 4 4 30 3.90 1.8° 70 6 2 1 31.1 32.1 * *
R0200N400S06 2 4 4 40 3.90 1.4° 90 6 2 1 41.4 42.8 * *
R0200N500S06 2 4 4 50 3.90 1.2° 100 6 2 1 51.8 53.5 * *
R0250N200S06 2.5 5 5 20 4.90 1.5° 70 6 2 1 20.7 21.4 * *
R0250N300S06 2.5 5 5 30 4.90 1°   80 6 2 1 31.1 * * *
R0300N300S06 3 6 6 30 5.85 80 6 2 1 * * * *
R0300N500S06 3 6 6 50 5.85 100 6 2 1 * * * *

CRN2XLB

*
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R0.1
0.5 40000 800 0.003

R0.75

8 40000 8000 0.07
1.0 40000 600 0.002 12 35000 4500 0.04
1.5 40000 400 0.001 16 20000 2000 0.03

R0.15
1 40000 1200 0.007 20 12000 900 0.02
2 40000 800 0.003

R1

8 40000 9600 0.10

R0.2
1 40000 2000 0.015 10 40000 6400 0.08
2 40000 1300 0.01 12 40000 6000 0.08
3 40000 800 0.005 16 30000 3000 0.05

R0.25

2 40000 2000 0.02 20 20000 2000 0.04
4 40000 1200 0.01 30 10000 800 0.02
6 36000 600 0.006

R1.5
16 40000 12000 0.10

10 26000 200 0.002 25 25000 6000 0.08

R0.3
2 40000 3200 0.03 35 6000 700 0.06
6 40000 1200 0.008

R2

16 32000 11000 0.15
10 30000 500 0.003 20 32000 9000 0.15

R0.4
4 40000 4000 0.02 30 20000 4500 0.10
6 40000 2500 0.02 40 15000 3000 0.08

10 30000 700 0.008 50 8000 1000 0.05

R0.5

4 40000 6400 0.05 R2.5
20 25000  9500 0.20

6 40000 4800 0.03 30 20000 3300 0.15
8 40000 3000 0.02

R3
30 21000 8400 0.20

10 33000 2000 0.01 50 20000 3000 0.15
16 18000 500 0.008
20 13000 250 0.005

<0.2R

R
-1)

R
-1)

< 

1)

3)
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CRN2MRB

D1 R ap L1 D4

6 0.2 13 50 6 2 1
D0600R030 6 0.3 13 50 6 2 1
D0600R050 6 0.5 13 50 6 2 1
D0600R100 6 1 13 50 6 2 1
D0800R030 8 0.3 19 60 8 2 1
D0800R050 8 0.5 19 60 8 2 1
D0800R100 8 1 19 60 8 2 1
D1000R030 10 0.3 22 70 10 2 1
D1000R050 10 0.5 22 70 10 2 1
D1000R100 10 1 22 70 10 2 1
D1200R030 12 0.3 26 75 12 2 1
D1200R050 12 0.5 26 75 12 2 1
D1200R100 12 1 26 75 12 2 1

6 <D1 <12
 0
- 0.02

D4=6 8 <D4 <10 D4=12
 0
- 0.008

 0
- 0.009

 0
- 0.011

h6

UWC CRN 30°

øD
4(

h6
)
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1

ap
L1

R
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6
R0.2, R0.3, R0.5 10000 1400 6 0.6
R1 10000 1700 6 0.6

8
R0.3, R0.5          8000 1000 8 0.8
R1 8000 1200 8 0.8

10
R0.3, R0.5          6400 900 10 1.0
R1 6400 1100 10 1.0

12
R0.3, R0.5          5400 800 12 1.0
R1 5400 1000 12 1.0

<ap

<ae

-1) ap ae

1)

3)
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CRN2XLRB

D1 R ap L3 D5 2 L1 D4
30' 1° 2° 3°

0.5 0.05 0.5 4 0.46 9.5° 50 4 2 1 4.1 4.3 4.6 5   
D0050R010N04 0.5 0.1 0.5 4 0.46 9.5° 50 4 2 1 4.1 4.3 4.6 5   
D0050R005N06 0.5 0.05 0.5 6 0.46 8° 50 4 2 1 6.2 6.4 6.9 7.5
D0050R010N06 0.5 0.1 0.5 6 0.46 8° 50 4 2 1 6.2 6.4 6.9 7.5
D0080R005N06 0.8 0.05 0.8 6 0.76 7.6° 50 4 2 1 6.3 6.5 7   7.6
D0080R010N06 0.8 0.1 0.8 6 0.76 7.6° 50 4 2 1 6.3 6.5 7   7.5
D0080R005N08 0.8 0.05 0.8 8 0.76 6.5° 50 4 2 1 8.3 8.6 9.3 10   
D0080R010N08 0.8 0.1 0.8 8 0.76 6.6° 50 4 2 1 8.3 8.6 9.3 10   
D0100R010N08 1 0.1 1 8 0.94 6.3° 50 4 2 1 8.5 8.8 9.5 10.2
D0100R030N08 1 0.3 1 8 0.94 6.3° 50 4 2 1 8.5 8.8 9.5 10.2
D0100R010N10 1 0.1 1 10 0.94 5.5° 55 4 2 1 10.6 11   11.8 12.7
D0100R030N10 1 0.3 1 10 0.94 5.5° 55 4 2 1 10.5 10.9 11.8 12.7
D0100R010N12 1 0.1 1 12 0.94 4.9° 55 4 2 1 12.6 13.1 14.1 15.2
D0100R030N12 1 0.3 1 12 0.94 4.9° 55 4 2 1 12.6 13.1 14.1 15.2
D0150R010N12 1.5 0.1 1.5 12 1.44 4.3° 55 4 2 1 12.6 13.1 14.1 15.2
D0150R020N12 1.5 0.2 1.5 12 1.44 4.3° 55 4 2 1 12.6 13.1 14.1 15.2
D0150R030N12 1.5 0.3 1.5 12 1.44 4.3° 55 4 2 1 12.6 13.1 14.1 15.2
D0150R010N20 1.5 0.1 1.5 20 1.44 2.9° 60 4 2 1 20.9 21.7 23.3 *
D0150R020N20 1.5 0.2 1.5 20 1.44 2.9° 60 4 2 1 20.9 21.7 23.3 *
D0150R030N20 1.5 0.3 1.5 20 1.44 3° 60 4 2 1 20.9 21.6 23.3 *
D0200R010N12 2 0.1 2 12 1.9 3.7° 55 4 2 1 12.5 13   14   15.1
D0200R020N12 2 0.2 2 12 1.9 3.7° 55 4 2 1 12.5 13   14   15.1
D0200R030N12 2 0.3 2 12 1.9 3.7° 55 4 2 1 12.5 13   13.9 15   
D0200R050N12 2 0.5 2 12 1.9 3.8° 55 4 2 1 12.5 13   13.9 15   
D0200R010N16 2 0.1 2 16 1.9 2.9° 55 4 2 1 16.7 17.3 18.6 *
D0200R020N16 2 0.2 2 16 1.9 2.9° 55 4 2 1 16.7 17.3 18.6 *
D0200R030N16 2 0.3 2 16 1.9 3° 55 4 2 1 16.7 17.3 18.5 *
D0200R050N16 2 0.5 2 16 1.9 3° 55 4 2 1 16.7 17.2 18.5 *
D0200R010N20 2 0.1 2 20 1.9 2.5° 60 4 2 1 20.8 21.6 23.2 *
D0200R020N20 2 0.2 2 20 1.9 2.5° 60 4 2 1 20.8 21.5 23.2 *
D0200R030N20 2 0.3 2 20 1.9 2.5° 60 4 2 1 20.8 21.5 23.1 *
D0200R050N20 2 0.5 2 20 1.9 2.5° 60 4 2 1 20.8 21.5 23.1 *
D0300R020N20 3 0.2 3 20 2.9 3.4° 65 6 2 1 20.8 21.5 23.2 25   
D0300R030N20 3 0.3 3 20 2.9 3.4° 65 6 2 1 20.8 21.5 23.1 25   

0.5 <D1 <6
 0
- 0.02
4 <D4 <6
 0
- 0.008
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D1 R ap L3 D5 2 L1 D4
30' 1° 2° 3°

3 0.5 3 20 2.9 3.4° 65 6 2 1 20.8 21.5 23.1 24.9
D0400R020N20 4 0.2 4 20 3.9 2.5° 65 6 2 1 20.8 21.5 23.2 *
D0400R030N20 4 0.3 4 20 3.9 2.5° 65 6 2 1 20.8 21.5 23.1 *
D0400R050N20 4 0.5 4 20 3.9 2.5° 65 6 2 1 20.8 21.5 23.1 *
D0500R020N25 5 0.2 5 25 4.9 1.1° 65 6 2 1 26 26.9 * *
D0500R030N25 5 0.3 5 25 4.9 1.1° 65 6 2 1 26 26.9 * *
D0500R050N25 5 0.5 5 25 4.9 1.1° 65 6 2 1 26 26.9 * *
D0600R020N30 6 0.2 6 30 5.85 70 6 2 2 * * * *
D0600R030N30 6 0.3 6 30 5.85 70 6 2 2 * * * *
D0600R050N30 6 0.5 6 30 5.85 70 6 2 2 * * * *
D0600R100N30 6 1 6 30 5.85 70 6 2 2 * * * *

0.5 R0.05, R0.1
4 40000 800 0.005 40000 1500 0.01 0.1
6 40000 700 0.003 40000 1000 0.005 0.1

0.8 R0.05, R0.1
6 40000 1200 0.02 40000 2500 0.02 0.15
8 40000 1200 0.015 40000 1600 0.01 0.15

1 R0.1, R0.3
8 40000 2000 0.03 40000 3000 0.03 0.2

10 35000 1600 0.025 35000 2000 0.025 0.2
12 30000 1200 0.02 30000 1800 0.02 0.2

1.5 R0.1, R0.2, R0.3
12 30000 1500 0.05 40000 4500 0.04 0.3
20 20000 1000 0.02 20000 2000 0.02 0.3

2
R0.1, R0.2
R0.3, R0.5

12 30000 1500 0.1 40000 4500 0.08 0.4
16 30000 1000 0.06 30000 3000 0.05 0.4
20 20000 600 0.04 20000 2000 0.04 0.4

3
R0.2, R0.3 20 20000 2000 0.12 35000 6000 0.1 0.6
R0.5 20 20000 2200 0.12 35000 8000 0.1 0.6

4
R0.2, R0.3 20 15000 2000 0.25 32000 5000 0.15 0.8
R0.5 20 15000 2200 0.25 32000 7000 0.15 0.8

5
R0.2, R0.3 25 12000 1500 0.3 22000 5000 0.2 1.0
R0.5 25 12000 1700 0.3 22000 7000 0.2 1.0

6
R0.2, R0.3, R0.5 30 10000 1200 0.4 20000 5000 0.25 1.2
R1 30 10000 1500 0.4 20000 7000 0.25 1.2

<ap
D

<ap

<ae

*
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DLC2MA

D1 ap L1 D4

DLC2MAD0100   1   2.5 40 4 2 1
D0150   1.5   4 40 4 2 1
D0200   2   6 40 4 2 1
D0250   2.5   8 40 4 2 1
D0300   3   8 45 6 2 1
D0350   3.5 10 45 6 2 1
D0400   4 11 45 6 2 1
D0450   4.5 11 45 6 2 1
D0500   5 13 50 6 2 1
D0600   6 13 50 6 2 2
D0800   8 19 60 8 2 2
D1000 10 22 70 10 2 2
D1200 12 26 75 12 2 2
D1400 14 26 75 12 2 3
D1500 15 30 80 16 2 1
D1600 16 32 90 16 2 2
D1800 18 32 90 16 2 3
D2000 20 38 100 20 2 2

D1 <12 D1>12
 0
- 0.02

 0
- 0.03

4 <D4 <6 8 <D4 <10 12 <D4 <16 D4=20
 0
- 0.008

 0
- 0.009

 0
- 0.011

 0
- 0.013

D1<3 D1<3D1>3 D1>3

øD
4(

h6
)

L1
ap
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1

15°
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4(

h6
)

L1
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1
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1 40000 600 40000 460
2 40000 1100 38000 850
3 32000 1400 25000 950
4 24000 1500 19000 1000
5 19000 1600 15000 1000
6 16000 1900 13000 1100
8 12000 1900 9500 1200

10 9500 1900 7600 1200
12 8000 1900 6400 1200
16 6000 1900 4800 1200
20 4800 1500 3800 1000

1 40000 460 40000 350
2 38000 850 32000 550
3 25000 950 21000 600
4 19000 1000 16000 650
5 15000 1000 13000 700
6 13000 1100 11000 750
8 9500 1200 8000 800

10 7600 1200 6400 800
12 6400 1200 5300 800
16 4800 1000 4000 720
20 3800 970 3200 660

<1D

<0.2D (D< &3)
<0.5D (D > &3)

D

<1D ( )

-1) -1) -1) -1)

2)
3)
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DLC2MB

R D1 ap L1 D4

  0.1   0.2 0.4 40 4 2 1
R0015   0.15   0.3 0.6 40 4 2 1
R0020   0.2   0.4 0.8 40 4 2 1
R0025   0.25   0.5 1 40 4 2 1
R0030   0.3   0.6 1.2 40 4 2 1
R0040   0.4   0.8 1.6 40 4 2 1
R0050   0.5   1 2.5 40 4 2 1
R0075   0.75   1.5 4 40 4 2 1
R0100   1   2 6 60 6 2 1
R0125   1.25   2.5 6 60 6 2 1
R0150   1.5   3 8 70 6 2 1
R0200   2   4 8 70 6 2 1
R0250   2.5   5 12 80 6 2 1
R0300   3   6 12 80 6 2 2
R0400   4   8 14 90 8 2 2
R0500   5 10 18 100 10 2 2
R0600   6 12 22 110 12 2 2
R0800   8 16 30 140 16 2 2
R1000 10 20 38 160 20 2 2

R <6 R>6
±0.01 ±0.02

D1 <12 D1>12
 0
- 0.020

 0
- 0.030

4 <D4 <6 8 <D4 <10 12 <D4 <16 D4=20
 0
- 0.008

 0
- 0.009

 0
- 0.011

 0
- 0.013

øD
4(

h6
)

øD
4(

h6
)

L1

L1

øD
1

øD
1

R

R ap

ap

15°

R
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%<15° %>15° %<15° %>15°

R  0.1 40000 350 40000 260 40000 280 40000 210
R  0.15 40000 480 40000 360 40000 380 40000 290
R  0.2 40000 600 40000 450 40000 480 40000 360
R  0.25 40000 800 40000 600 40000 640 40000 480
R  0.3 40000 1000 40000 750 40000 800 40000 600
R  0.4 40000 1500 40000 1100 40000 1200 40000 880
R  0.5 40000 2000 40000 1500 40000 1600 40000 1200
R  0.75 40000 2200 40000 1600 40000 1800 40000 1300
R  1 40000 2800 40000 2200 40000 2200 32000 1400
R  1.25 40000 3200 38000 2200 32000 2000 30000 1400
R  1.5 40000 4000 32000 2600 32000 2600 26000 1700
R  2 30000 4200 24000 2800 24000 2700 19000 1800
R  2.5 24000 4400 19000 2800 19000 2800 15000 1800
R  3 20000 4000 16000 2800 16000 2600 13000 1800
R  4 15000 3600 12000 2400 12000 2300 9600 1500
R  5 12000 3600 9500 2000 9600 2300 7600 1300
R  6 10000 3200 8000 2200 8000 2000 6400 1400
R  8 7500 2800 6000 1800 6000 1800 4800 1200
R10 6000 2500 4800 1600 4800 1600 3800 1000

<0.2R

<0.2R (R< 0.5)
<0.4R (R > 0.5)

R

%

R
-1) -1) -1) -1)

1) %

3)
4)
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DFC4JC

D1 ap L1 D4

6 20 70 6 4 1
D0800 8 30 80 8 4 1
D1000 10 30 90 10 4 1
D1200 12 30 100 12 4 1

6<D1<12
 0
- 0.03

D4=6 8<D4<10 D4=12
 0
- 0.008

 0
- 0.009

 0
- 0.011

6 11000 950
8 8000 780

10 6400 700
12 5300 650

h6

CUWC

:
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DFCJRT

D1 ap L1 D4

6 20 70 6 10 1
D0800 8 30 80 8 10 1
D1000 10 30 90 10 12 1
D1200 12 30 100 12 12 1

D4=6 8<D4<10 D4=12
 0
- 0.008

 0
- 0.009

 0
- 0.011

6 11000 1200
8 8000 1000

10 6400 900
12 5300 850

h6

CUWC

-1)
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DF4JC

D1 ap L1 D4

3 12 60 6 4 1
D0400 4 16 60 6 4 1
D0600 6 24 60 6 4 2
D0800 8 28 70 8 4 2
D1000 10 35 90 10 4 2
D1200 12 36 110 12 4 2

3<D1<12
 0
- 0.02

D4=6 8<D4<10 D4=12
 0
- 0.008

 0
- 0.009

 0
- 0.011

3 22000 2500
4 18000 2900
6 14000 3200
8 10500 2900

10 8700 2600
12 7200 2200

øD
4(

h6
)

ap
L1

øD
1

15°

øD
1

øD
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)
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UWC 30°
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DF4XL

D1 ap L3 D5 L1 D4

DF4XLD0100N060   1   1.5 6   0.94 50 4 4 1
D0100N080   1   1.5 8   0.94 50 4 4 1
D0100N100   1   1.5 10   0.94 50 4 4 1
D0150N100   1.5   2.3 10   1.44 60 4 4 1
D0150N160   1.5   2.3 16   1.44 60 4 4 1
D0200N100   2   3 10   1.9 60 4 4 1
D0200N160   2   3 16   1.9 60 4 4 1
D0200N200   2   3 20   1.9 60 4 4 1
D0300N160   3   4.5 16   2.9 70 4 4 1
D0300N200   3   4.5 20   2.9 70 4 4 1
D0300N300   3   4.5 30   2.9 70 4 4 1
D0400N200   4   6 20   3.9 80 4 4 2
D0400N400   4   6 40   3.9 80 4 4 2
D0600N300   6   9 30   5.85 70 6 4 2
D0800N300   8 12 30   7.85 90 8 4 2
D1000N300 10 15 30   9.7 90 10 4 2
D1200N300 12 18 30 11.7 110 12 4 2

1<D1<12
 0
- 0.02
4<D4<6 8<D4<10 D4=12
 0
- 0.008

 0
- 0.009

 0
- 0.011

D1<3 D1=3
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)
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  1
6 30000 1300
8 25000 1000

10 22000 700

1.5
10 25000 1200
16 18000 800

  2
10 22000 1500
16 19000 1100
20 16000 800

  3
16 21000 1900
20 18000 1500
30 14000 1000

  4
20 18000 2400
40 13000 1500

  6 30 14000 3200
  8 30 10500 2900
10 30 8700 2600
12 30 7200 2200

  1
6 30000 1000 0.1
8 25000 700 0.08

10 22000 500 0.06

1.5
10 25000 1100 0.14
16 18000 600 0.1

  2
10 22000 1200 0.2
16 19000 800 0.16
20 16000 600 0.12

  3
16 21000 1400 0.3
20 18000 1100 0.25
30 14000 700 0.2

  4
20 18000 1800 0.5
40 13000 900 0.4

  6 30 14000 2300 1.2
  8 30 10500 2000 2
10 30 8700 1900 3
12 30 7200 1700 4

DF4XL

<1D

<0.05D (D<&4)
<0.1D (&4< D) D

-1) -1)

3)
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DF2MB

R D1 ap L3 D5 L1 D4

3 6 30 50   5.85 100 6 2 1
R0300A150 3 6 30 50   5.85 150 6 2 1
R0400A110 4 8 40 60   7.85 110 8 2 1
R0400A150 4 8 40 60   7.85 150 8 2 1
R0500A120 5 10 50 70   9.7 120 10 2 1
R0500A180 5 10 50 70   9.7 180 10 2 1
R0600A130 6 12 55 75 11.7 130 12 2 1
R0600A200 6 12 55 75 11.7 200 12 2 1

3<R<6
±0.01

D4=6 8<D4<10 D4=12
 0
- 0.008

 0
- 0.009

 0
- 0.011

R3
100 10000 16000 1200 2100 0.6 1.5
150   6000 10000   600 1200 0.4 1.2

R4
110   9000 12000 1500 2200 0.8 2
150   5000   9000   700 1500 0.6 1.6

R5
120   7500 10000 1700 2400 1 2.5
180   5000   7500 1000 1700 0.8 2

R6 130   6000   8000 1300 1900 1.2 3
200   4000   6000   800 1300 1 2.5

R

h6

UWC 30°

ae

ap

øD
1

L1
L3R

øD
5

øD
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)
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R
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DF2XLB

R D1 ap L3 D5 2 L1 D4
30' 1° 2° 3°

0.2 0.4 0.6 1 0.36 11° 50 4 2 1   1   1   1.1   1.2
R0020N020 0.2 0.4 0.6 2 0.36 10° 50 4 2 1   2   2.1   2.3   2.6
R0020N030 0.2 0.4 0.6 3 0.36   9.1° 50 4 2 1   3.1   3.2   3.5   3.9
R0020N040 0.2 0.4 0.6 4 0.36   8.4° 60 4 2 1   4.1   4.3   4.7   5.2
R0020N080 0.2 0.4 0.6 8 0.36   6.4° 60 4 2 1   8.3   8.7   9.5 10.5
R0020N120 0.2 0.4 0.6 12 0.36   5.1° 60 4 2 1 12.5 13 14.3 15.8
R0025N040 0.25 0.5 0.6 4 0.46   8.3° 60 4 2 1   4.1   4.3   4.7   5.2
R0030N020 0.3 0.6 0.9 2 0.56   9.9° 60 4 2 1   2.1   2.2   2.4   2.6
R0030N040 0.3 0.6 0.9 4 0.56   8.3° 60 4 2 1   4.2   4.4   4.8   5.2
R0030N060 0.3 0.6 0.9 6 0.56   7.1° 60 4 2 1   6.3   6.5   7.1   7.9
R0030N100 0.3 0.6 0.9 10 0.56   5.5° 60 4 2 1 10.4 10.9 11.9 13.2
R0030N160 0.3 0.6 0.9 16 0.56   4.1° 60 4 2 1 16.7 17.4 19.1 21.2
R0040N060 0.4 0.8 1.2 6 0.76   7° 60 4 2 1   6.3   6.5   7.1   7.9
R0040N080 0.4 0.8 1.2 8 0.76   6.1° 60 4 2 1   8.3   8.7   9.5 10.5
R0050N040 0.5 1 1.5 4 0.94   8° 60 4 2 1   4.2   4.4   4.8   5.3
R0050N060 0.5 1 1.5 6 0.94   6.8° 60 4 2 1   6.3   6.6   7.2   8
R0050N080 0.5 1 1.5 8 0.94   5.9° 60 4 2 1   8.4   8.8   9.6 10.6
R0050N100 0.5 1 1.5 10 0.94   5.2° 60 4 2 1 10.5 11 12 13.3
R0050N120 0.5 1 1.5 12 0.94   4.6° 60 4 2 1 12.6 13.2 14.4 15.9
R0050N200 0.5 1 1.5 20 0.94   3.3° 80 4 2 1 21 21.9 24 26.6
R0050N300 0.5 1 1.5 30 0.94   2.4° 80 4 2 1 31.4 32.8 36 *
R0050N400 0.5 1 1.5 40 0.94   1.9° 80 4 2 1 41.8 43.7 * *
R0075N080 0.75 1.5 2.3 8 1.44   5.4° 60 4 2 1   8.4   8.8   9.6 10.6
R0075N100 0.75 1.5 2.3 10 1.44   4.7° 60 4 2 1 10.5 11 12 13.2
R0075N160 0.75 1.5 2.3 16 1.44   3.4° 80 4 2 1 16.8 17.5 19.2 21.2
R0075N300 0.75 1.5 2.3 30 1.44   2.1° 80 4 2 1 31.4 32.8 35.9 *
R0100N080 1 2 3 8 1.9   4.9° 60 4 2 1   8.3   8.7   9.4 10.4
R0100N100 1 2 3 10 1.9   4.2° 60 4 2 1 10.4 10.9 11.8 13
R0100N120 1 2 3 12 1.9   3.7° 60 4 2 1 12.5 13 14.2 15.7
R0100N160 1 2 3 16 1.9   2.9° 80 4 2 1 16.7 17.4 19 *
R0100N200 1 2 3 20 1.9   2.5° 80 4 2 1 20.9 21.8 23.8 *
R0100N250 1 2 3 25 1.9   2° 80 4 2 1 26 27.2 * *
R0100N400 1 2 3 40 1.9   1.4° 100 4 2 1 41.5 43.5 * *
R0100N600 1 2 3 60 1.9   0.9° 100 4 2 1 62.6 * * *

0.2<R<2
±0.01

D4=4
 0
- 0.008
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R D1 ap L3 D5 2 L1 D4
30' 1° 2° 3°

1.5 3 4.5 16 2.9 1.7° 80 4 2 1 16.7 17.3 * *
R0150N250 1.5 3 4.5 25 2.9 1.2° 80 4 2 1 26.1 27.2 * *
R0150N400 1.5 3 4.5 40 2.9 0.7° 100 4 2 1 41.7 * * *
R0150N600 1.5 3 4.5 60 2.9 0.5° 100 4 2 1 * * * *
R0200N200 2 4 6 20 3.9 80 4 2 2 * * * *
R0200N300 2 4 6 30 3.9 80 4 2 2 * * * *
R0200N400 2 4 6 40 3.9 100 4 2 2 * * * *
R0200N600 2 4 6 60 3.9 100 4 2 2 * * * *

*
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DF2XLB

R0.2

1 40000 1500 0.05 0.15
2 40000 1500 0.05 0.12
3 40000 1300 0.04 0.12
4 40000 1300 0.04 0.1
8 30000 800 0.03 0.1

12 20000 450 0.03 0.08
R0.25 4 40000 1500 0.05 0.15

R0.3

2 40000 1800 0.07 0.2
4 40000 1500 0.06 0.18
6 40000 1500 0.06 0.15

10 35000 1000 0.05 0.15
16 22000 530 0.04 0.12

R0.4 6 40000 1700 0.08 0.2
8 40000 1700 0.08 0.15

R0.5

4 40000 2500 0.12 0.3
6 40000 2500 0.1 0.3
8 40000 2000 0.1 0.25

10 40000 2000 0.1 0.2
12 40000 2000 0.1 0.2
20 30000 1100 0.08 0.2
30 20000 600 0.06 0.15
40 15000 400 0.04 0.12

R0.75

8 40000 2800 0.15 0.45
10 40000 2800 0.15 0.45
16 35000 2000 0.15 0.3
30 27000 1000 0.1 0.3

R1

8 40000 3000 0.23 0.7
10 40000 3000 0.2 0.6
12 35000 2500 0.2 0.6
16 30000 2000 0.2 0.5
20 30000  2000 0.2 0.5
25 25000 1500 0.18 0.45
40 20000 1000 0.15 0.4
60 15000 500 0.1 0.3

R1.5

16 28000 3000 0.3 0.9
25 20000 2000 0.25 0.75
40 16000 1500 0.2 0.6
60 14000 1000 0.17 0.45

R2

20 21000 3300 0.5 1.5
30 15000 2000 0.4 1.2
40 13000 1600 0.35 1
60 12000 1400 0.3 0.9

ae

R
-1)

3)
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DF3XB

R D1 1 ap L13 L3 2 D13 L1 D4
30' 1° 2° 3°

0.5 1 0.5° 1.5 30 3 4°   1.42 100 6 3 1 30.4 32.1 32.8 34.6
R0050L040 0.5 1 0.5° 1.5 40 3 3.2° 1.60 100 6 3 1 40.4 41.4 43.6 46   
R0050L050 0.5 1 0.5° 1.5 50 3 2.6° 1.77 100 6 3 1 50.4 51.7 54.4 *
R0100L040 1 2 0.5° 3 40 5 2.6° 2.52 100 6 3 1 40.7 41.7 43.9 *
R0100L060 1 2 0.5° 3 60 5 1.8° 2.86 130 6 3 1 60.7 62.2 * *
R0100L080 1 2 0.5° 3 80 5 1.4° 3.21 130 6 3 1 80.7 82.7 * *
R0150L060 1.5 3 0.5° 4.5 60 7.5 1.4° 3.82 130 6 3 1 60.8 62.2 * *
R0150L080 1.5 3 0.5° 4.5 80 7.5 1.1° 4.17 130 6 3 1 80.8 82.8 * *
R0200L100 2 4 0.5° 6 100 9 0.6° 5.49 160 6 3 1 100.8 * * *

0.5<R<2
±0.01

D4=6
 0
- 0.008

L1

apøD
1

L13
L3R

1
2
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DF3XB

R0.5
30 20000 1100 0.05 0.13
40 15000 750 0.04 0.11
50 12000 500 0.03 0.1

R1
40 20000 1800 0.13 0.4
60 15000 900 0.09 0.27
80 12000 600 0.07 0.2

R1.5 60 14000 1700 0.15 0.45
80 12000 1200 0.12 0.35

R2 100 10000 1100 0.2 0.5

ae

R
-1)
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DFPSRB

D1 R ap L3 D5 2 L1 D4
30' 1° 2° 3°

  0.5 0.1   0.75 4   0.46 9.5° 60 4 2 1 4.1 4.3 4.6 5   
D0050R010N05   0.5 0.1   0.75 5   0.46 8.7° 60 4 2 1 5.2 5.4 5.7 6.2
D0050R010N06   0.5 0.1   0.75 6   0.46 8° 60 4 2 1 6.2 6.4 6.9 7.5
D0050R010N10   0.5 0.1   0.75 10   0.46 6.1° 60 4 2 1 10.3 10.7 11.5 12.4
D0050R010N15   0.5 0.1   0.75 15   0.46 4.7° 60 4 2 1 15.5 16   17.2 18.6
D0080R010N06   0.8 0.1   1 6   0.76 7.7° 60 4 2 1 6.2 6.4 6.9 7.5
D0080R010N08   0.8 0.1   1 8   0.76 6.6° 60 4 2 1 8.3 8.6 9.2 9.9
D0100R010N08   1 0.1   1.5 8   0.94 6.3° 60 4 2 1 8.5 8.8 9.5 10.2
D0100R010N12   1 0.1   1.5 12   0.94 4.9° 60 4 2 1 12.6 13.1 14.1 15.2
D0100R020N08   1 0.2   1.5 8   0.94 6.3° 60 4 2 1 8.5 8.8 9.5 10.2
D0100R020N12   1 0.2   1.5 12   0.94 4.9° 60 4 2 1 12.6 13.1 14.1 15.2
D0100R020N16   1 0.2   1.5 16   0.94 4° 70 4 2 1 16.8 17.4 18.7 20.2
D0100R020N20   1 0.2   1.5 20   0.94 3.4° 70 4 2 1 20.9 21.7 23.3 25.1
D0100R020N30   1 0.2   1.5 30   0.94 2.5° 70 4 2 1 31.3 32.4 34.8 *
D0150R020N10   1.5 0.2   2.3 10   1.44 4.9° 70 4 2 1 10.5 11   11.8 12.7
D0150R020N20   1.5 0.2   2.3 20   1.44 2.9° 70 4 2 1 20.9 21.7 23.3 *
D0200R020N12   2 0.2   3 12   1.9 3.7° 70 4 4 2 12.5 13   14   15.1
D0200R020N16   2 0.2   3 16   1.9 2.9° 70 4 4 2 16.7 17.3 18.6 *
D0200R020N20   2 0.2   3 20   1.9 2.5° 80 4 4 2 20.8 21.5 23.2 *
D0200R020N30   2 0.2   3 30   1.9 1.7° 80 4 4 2 31.2 32.2 * *
D0200R020N40   2 0.2   3 40   1.9 1.4° 80 4 4 2 41.5 42.9 * *
D0300R020N20   3 0.2   4.5 20   2.9 1.4° 80 4 4 2 20.8 21.5 * *
D0300R020N40   3 0.2   4.5 40   2.9 0.7° 80 4 4 2 41.5 * * *
D0300R050N20   3 0.5   4.5 20   2.9 1.4° 80 4 4 2 20.8 21.5 * *
D0400R020N20   4 0.2   6 20   3.9 80 4 4 3 * * * *
D0400R020N40   4 0.2   6 40   3.9 80 4 4 3 * * * *
D0400R050N20   4 0.5   6 20   3.9 80 4 4 3 * * * *
D0400R050N40   4 0.5   6 40   3.9 80 4 4 3 * * * *
D0600R050N30   6 0.5   9 30   5.85 90 6 4 3 * * * *
D0600R100N30   6 1   9 30   5.85 90 6 4 3 * * * *
D0800R050N30   8 0.5 12 30   7.85 90 8 4 3 * * * *
D0800R100N30   8 1 12 30   7.85 90 8 4 3 * * * *
D1000R050N40 10 0.5 15 40   9.7 130 10 4 3 * * * *
D1000R100N40 10 1 15 40   9.7 130 10 4 3 * * * *
D1200R050N40 12 0.5 18 40 11.7 130 12 4 3 * * * *

0.1 <R <1
±0.01

0.5 <D1 <12
 0
- 0.02
4 <D4 <6 8 <D4 <10 D4=12
 0
- 0.008

 0
- 0.009

 0
- 0.011

D1<1.5 D1>2

2

øD
1

øD
4(h

6)15°

øD
5

L3R
L1

ap

øD
4(h

6)

øD
5

øD
1

R ap
L1

L3

2

øD
4(h

6)15°

øD
5

L1

øD
1

R ap
L3

h6

UWC 30°

GFRP
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DFPSRB

  0.5

0.1 4 30000 1100 0.05 0.23
0.1 5 28000 960 0.05 0.23
0.1 6 25000 850 0.05 0.23
0.1 10 22000 600 0.04 0.21
0.1 15 20000 500 0.03 0.18

  0.8 0.1 6 28000 1300 0.08 0.45
0.1 8 22000 900 0.08 0.45

  1

0.1 8 25000 1500 0.1 0.6
0.1 12 22000 1300 0.1 0.6
0.2 8 25000 1500 0.1 0.45
0.2 12 22000 1300 0.1 0.45
0.2 16 18000 1000 0.08 0.4
0.2 20 15000 800 0.08 0.4
0.2 30 12000 600 0.07 0.35

  1.5 0.2 10 25000 2100 0.15 0.8
0.2 20 18000 1400 0.15 0.8

  2

0.2 12 22000 3000 0.2 1.2
0.2 16 19000 2500 0.2 1.2
0.2 20 16000 2000 0.2 1.2
0.2 30 13000 1600 0.16 1
0.2 40 11000 1200 0.14 0.8

  3
0.2 20 18000 3000 0.3 2
0.2 40 12000 1800 0.25 1.7
0.5 20 18000 3000 0.3 1.5

  4

0.2 20 18000 4200 0.4 2.7
0.2 40 13000 2800 0.4 2.7
0.5 20 18000 4200 0.4 2.3
0.5 40 13000 2800 0.4 2.3

  6 0.5 30 14000 4600 0.6 3.8
1 30 14000 4600 0.6 3

  8 0.5 30 10500 4000 0.8 5.3
1 30 10500 4000 0.8 4.5

10 0.5 40 8700 3500 1 6.8
1 40 8700 3500 1 6

12 0.5 40 7200 3000 1.2 8

ae

-1)

3)
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CBNCBN2XLB

R D1 ap L3 D5 B2 L1 D4
30' 1° 2° 3°

CBN2XLBR0020N010S04 0.2 0.4 0.3 1 0.36 13.4° 51 4 2 1 1 1 1.1 1.2
R0020N010S06 0.2 0.4 0.3 1 0.36 13.9° 51 6 2 1 1 1 1.1 1.2
R0020N016S04 0.2 0.4 0.3 1.6 0.36 12.4° 51 4 2 1 1.6 1.7 1.8 2
R0020N016S06 0.2 0.4 0.3 1.6 0.36 13.3° 51 6 2 1 1.6 1.7 1.8 2

*            R0030N009S06 0.3 0.6 0.4 0.9 0.56 14.1° 62 6 2 1 0.9 0.9 1 1.1
R0030N015S04 0.3 0.6 0.5 1.5 0.56 12.6° 51 4 2 1 1.5 1.6 1.7 1.8
R0030N015S06 0.3 0.6 0.5 1.5 0.56 13.4° 51 6 2 1 1.5 1.6 1.7 1.8
R0030N024S04 0.3 0.6 0.5 2.4 0.56 11.3° 51 4 2 1 2.5 2.6 2.7 2.9
R0030N024S06 0.3 0.6 0.5 2.4 0.56 12.5° 51 6 2 1 2.5 2.6 2.7 2.9

*            R0040N010S06 0.4 0.8 0.5 1 0.76 14.1° 62 6 2 1 1 1 1.1 1.2
R0040N020S04 0.4 0.8 0.6 2 0.76 11.8° 51 4 2 1 2 2.1 2.3 2.4
R0040N020S06 0.4 0.8 0.6 2 0.76 12.9° 51 6 2 1 2 2.1 2.3 2.4
R0040N032S04 0.4 0.8 0.6 3.2 0.76 10.3° 51 4 2 1 3.3 3.4 3.6 3.9
R0040N032S06 0.4 0.8 0.6 3.2 0.76 11.7° 51 6 2 1 3.3 3.4 3.6 3.9

*            R0050N011S06 0.5 1 0.6 1.1 0.94 14.1° 62 6 2 1 1.1 1.1 1.2 1.2
R0050N025S04 0.5 1 0.8 2.5 0.94 11°   51 4 2 1 2.6 2.7 2.8 3
R0050N025S06 0.5 1 0.8 2.5 0.94 12.3° 51 6 2 1 2.6 2.7 2.8 3
R0050N040S04 0.5 1 0.8 4 0.94   9.3° 51 4 2 1 4.1 4.3 4.6 4.9
R0050N040S06 0.5 1 0.8 4 0.94 11°   51 6 2 1 4.1 4.3 4.6 4.9
R0075N038S04 0.75 1.5 1.1 3.8 1.44   9.1° 52 4 2 1 3.9 4.1 4.3 4.6
R0075N038S06 0.75 1.5 1.1 3.8 1.44 11°   52 6 2 1 3.9 4.1 4.3 4.6
R0075N060S04 0.75 1.5 1.1 6 1.44   7.1° 52 4 2 1 6.2 6.4 6.8 7.3
R0075N060S06 0.75 1.5 1.1 6 1.44   9.3° 52 6 2 1 6.2 6.4 6.8 7.3

*            R0100N017S06 1 2 1.2 1.7 1.9 13.6° 62 6 2 1 1.7 1.7 1.8 1.9
R0100N050S04 1 2 1.5 5 1.9   7.3° 52 4 2 1 5.1 5.3 5.6 6
R0100N050S06 1 2 1.5 5 1.9   9.8° 52 6 2 1 5.1 5.3 5.6 6
R0100N080S04 1 2 1.5 8 1.9   5.3° 52 4 2 1 8.2 8.5 9 9.7
R0100N080S06 1 2 1.5 8 1.9   7.9° 52 6 2 1 8.2 8.5 9 9.7

0.2 <R <1
±0.005

4 <D4 <6
 0
- 0.005

R

h5

CBN 0°

L1

ap
L3

øD
1 øD

5

øD
4(

h5
)R 15°

B2

 (<30HRC)  (<45HRC) (<55HRC) (>55HRC)
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CBN

50000 1500 0.006 0.01 50000 1200 0.006 0.01 50000 1200 0.004 0.008
50000 2000 0.01 0.02 50000 1500 0.01 0.02 50000 1500 0.008 0.015
50000 3000 0.02 0.05 50000 2000 0.02 0.04 50000 2000 0.015 0.03
50000 3000 0.03 0.06 50000 2000 0.03 0.05 50000 2000 0.02 0.03
50000 3500 0.04 0.08 50000 2500 0.03 0.06 50000 2500 0.02 0.04
50000 4000 0.05 0.1 50000 3000 0.04 0.07 50000 3000 0.03 0.05

CBN2XLB

ae ( )

ap ( )

 (45 55HRC) (55 62HRC)

X210Cr12

(62 70HRC)

C55, 1.3343 ( )

R
-1) -1) -1)

1)

3)
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CBNCBN2XLRB

R D1 ap L3 D5 B2 L1 D4
30' 1° 2° 3°

CBN2XLRBD0050R005N02 0.05 0.5 0.3 2 0.46 11.6° 51 4 2 1 2.1 2.1 2.3 2.5
D0050R005N03 0.05 0.5 0.3 3 0.46 10.4° 51 4 2 1 3.1 3.2 3.5 3.7
D0050R010N02 0.1 0.5 0.3 2 0.46 11.7° 51 4 2 1 2.1 2.1 2.3 2.5
D0050R010N03 0.1 0.5 0.3 3 0.46 10.5° 51 4 2 1 3.1 3.2 3.4 3.7
D0100R005N03 0.05 1 0.6 3 0.94 9.7° 51 4 2 1 3.2 3.4 3.7 4   
D0100R005N05 0.05 1 0.6 5 0.94 7.9° 51 4 2 1 5.3 5.6 6   6.5
D0100R010N03 0.1 1 0.6 3 0.94 9.7° 51 4 2 1 3.2 3.4 3.6 4   
D0100R010N05 0.1 1 0.6 5 0.94   8°   51 4 2 1 5.3 5.6 6   6.5
D0100R020N03 0.2 1 0.6 3 0.94 9.8° 51 4 2 1 3.2 3.4 3.5 4   
D0100R020N05 0.2 1 0.6 5 0.94   8°   51 4 2 1 5.3 5.6 6   6.5
D0100R030N03 0.3 1 0.6 3 0.94 9.9° 51 4 2 1 3.2 3.4 3.4 4   
D0100R030N05 0.3 1 0.6 5 0.94 8.1° 51 4 2 1 5.3 5.6 6   6.5
D0150R010N05 0.1 1.5 0.9 5 1.44 7.3° 52 4 2 1 5.3 5.6 6   6.5
D0150R010N08 0.1 1.5 0.9 8 1.44 5.6° 52 4 2 1 8.5 8.8 9.5 10.2
D0150R020N05 0.2 1.5 0.9 5 1.44 7.3° 52 4 2 1 5.3 5.6 6      6.5
D0150R020N08 0.2 1.5 0.9 8 1.44 5.6° 52 4 2 1 8.5 8.8 9.5 10.2
D0150R030N05 0.3 1.5 0.9 5 1.44 7.4° 52 4 2 1 5.3 5.6 6   6.5
D0150R030N08 0.3 1.5 0.9 8 1.44 5.7° 52 4 2 1 8.5 8.8 9.5 10.2
D0200R010N06 0.1 2 1.2 6 1.9 5.9° 52 4 2 1 6.3 6.6 7.1 7.6
D0200R010N10 0.1 2 1.2 10 1.9 4.2° 52 4 2 1 10.5 10.9 11.7 12.6
D0200R020N06 0.2 2 1.2 6 1.9 5.9° 52 4 2 1 6.3 6.6 7.1 7.6
D0200R020N10 0.2 2 1.2 10 1.9 4.2° 52 4 2 1 10.5 10.9 11.7 12.6
D0200R030N06 0.3 2 1.2 6 1.9   6°   52 4 2 1 6.3 6.6 7   7.6
D0200R030N10 0.3 2 1.2 10 1.9 4.2° 52 4 2 1 10.5 10.8 11.6 12.6
D0200R050N06 0.5 2 1.2 6 1.9 6.1° 52 4 2 1 6.3 6.5 7   7.5
D0200R050N10 0.5 2 1.2 10 1.9 4.3° 52 4 2 1 10.5 10.8 11.6 12.5

0.05 <R <0.5
±0.005

0.5 <D1 <2
 0
- 0.010

D4=4
 0
- 0.005

h5

CBN 0°

øD
4(

h5
)

L1

ap
L3

øD
5

15°

B2

øD
1

R

 (<30HRC)  (<45HRC) (<55HRC) (>55HRC)
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CBN

50000 750 0.01 0.2 50000 600 0.01 0.1 40000 400 0.005 0.06
38000 1100 0.02 0.3 38000 760 0.01 0.2 25000 400 0.01 0.1
25000 900 0.03 0.5 25000 700 0.02 0.4 17000 340 0.02 0.2
20000 800 0.04 0.7 20000 600 0.03 0.6 12000 300 0.02 0.3

CBN2XLRB

ap

ae

 (45 55HRC) (55 62HRC)

X210Cr12

(62 70HRC)

C55, 1.3343 ( )

-1) -1) -1)
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AM2MR

D1 ap L1 D4

AM2MRD0300A060   3   9   60   3 2 2
D0300A060S06   3   9   60   6 2 1
D0400A060   4 12   60   4 2 2
D0400A060S06   4 12   60   6 2 1
D0500A060   5 15   60   5 2 2
D0500A060S06   5 15   60   6 2 1
D0600A060   6 18   60   6 2 2
D0800A075   8 20   75   8 2 2
D1000A075 10 25   75 10 2 2
D1200A075 12 25   75 12 2 2
D1400A075 14 32   75 16 2 1
D1600A100 16 32 100 16 2 2
D2000A100 20 38 100 20 2 2
D2500A125 25 38 125 25 2 2

D1=3 3<D1 <6 6<D1 <10 10<D1 <16 16<D1
 0
- 0.006

 0
- 0.008

 0
- 0.009

 0
- 0.011

 0
- 0.013

3 20000 1200 1600
6 20000 2800 4000
8 17000 3000 4000

10 15000 3600 4500
12 12000 3600 4500
16 10000 3600 4500
20 8000 3200 4300
25 6000 3000 3600

øD
4

øD
1

ap
L1

55°UWC

øD
4

øD
1

ap
L1

D

1D

 (<30HRC)  (<45HRC) (<55HRC) (>55HRC)

:
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AM2SC

D1 ap L3 D5 L1 D4

  3   6 12   2.7   60   6 2 1
D0400A060   4   6 12   3.7   60   6 2 1
D0500A060   5   8 15   4.7   60   6 2 1
D0600A075   6   8 16   5.7   75   6 2 2
D0800A075   8 10 20   7.4   75   8 2 2
D1000A075 10 12 30   9.4   75 10 2 2
D1000A100 10 12 35   9.4 100 10 2 2
D1200A075 12 15 30 11.4   75 12 2 2
D1200A100 12 15 35 11.4 100 12 2 2
D1200A125 12 15 40 11.4 125 12 2 2
D1600A075 16 15 30 15.4   75 16 2 2
D1600A100 16 15 40 15.4 100 16 2 2
D1600A125 16 15 45 15.4 125 16 2 2
D2000A100 20 20 40 18.0 100 20 2 2
D2000A125 20 20 50 18.0 125 20 2 2

D1=3 3<D1 <6 6<D1 <16 16<D1
- 0.005
- 0.028

- 0.015
- 0.038

- 0.02
- 0.047

- 0.02
- 0.053

3 20000 800 1600
6 20000 1800 2800
8 17000 2200 3400

10 15000 2300 3600
12 12000 2300 3600
16 10000 2300 3600
20 8000 2200 3300

øD
4

øD
1

ap

L1

15°

L3

D5

øD
4

øD
1

ap

L1
L3

D5

UWC

D

0.25 0.5D

0.25 0.5D

1D

 (<30HRC)  (<45HRC) (<55HRC) (>55HRC)
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AM3SS

D1 ap L3 D5 L1 D4

AM3SSD1000A075 10 12 30   9.4   75 10 3 1
D1000A100 10 12 35   9.4 100 10 3 1
D1200A075 12 15 30 11.4   75 12 3 1
D1200A100 12 15 35 11.4 100 12 3 1
D1200A125 12 15 40 11.4 125 12 3 1
D1600A075 16 15 30 15.4   75 16 3 1
D1600A100 16 15 40 15.4 100 16 3 1
D1600A125 16 15 45 15.4 125 16 3 1
D2000A100 20 20 40 18.0 100 20 3 1
D2000A125 20 20 60 18.0 125 20 3 1
D2000A150 20 20 85 18.0 150 20 3 1
D2500A100 25 20 50 23.0 100 25 3 1
D2500A125 25 20 65 23.0 125 25 3 1
D2500A150 25 20 90 23.0 150 25 3 1

12 <D1 <16 16<D1
- 0.02
- 0.047

- 0.02
- 0.053

12 12000 1600 2500
16 10000 1300 2100
20 8000 1100 1600
25 6000 800 1200

øD
4

øD
1

ap

L1

L3

D5

UWC

D

0.25 0.5D

0.25D 0.5D

1D

 (<30HRC)  (<45HRC) (<55HRC) (>55HRC)
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AM3MF

D1 ap L1 D4

AM3MFD0600A050   6 13 50   6 3 1
D0800A060   8 19 60   8 3 1
D1000A075 10 22 75 10 3 1
D1200A075 12 26 75 12 3 1
D1600A090 16 32 90 16 3 1

D1=6 6<D1 <16
- 0.015
- 0.038

- 0.02
- 0.047

6 20000 4200
8 17000 5100

10 15000 5400
12 12000 5400
16 10000 4800

øD
4

øD
1

ap
L1

50°UWC

D

0.1 0.3D

0.05D

1.5D

 (<30HRC)  (<45HRC) (<55HRC) (>55HRC)
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AM4MF

D1 ap L1 D4

AM4MFD2000A100 20 38 100 20 4 1
D2500A125 25 45 125 25 4 1

20 <D1 <25
- 0.02
- 0.053

20 8000 5700
25 6000 4800

øD
4

øD
1

ap
L1

50°UWC

D

0.1 0.3D

0.05D

1.5D

 (<30HRC)  (<45HRC) (<55HRC) (>55HRC)
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AM2MB

R D1 ap L3 D5 L1 D4

   0.5   1   2.5   40   4 2 1
R0100A060 1   2   6   60   6 2 1
R0150A060    1.5   3   6   9   2.7   60   6 2 1
R0200A060 2   4   6 12   3.7   60   6 2 1
R0250A060    2.5   5   8 15   4.7   60   6 2 1
R0300A060 3   6 10 18   5.7   60   6 2 2
R0400A075 4   8 12 24   7.4   75   8 2 2
R0500A075 5 10 15 30   9.4   75 10 2 2
R0600A075 6 12 18 36 11.4   75 12 2 2
R0800A100 8 16 24 40 15.4 100 16 2 2
R1000A100 10 20 30 45 19.0 100 20 2 2

R <6 R>6
±0.01 ±0.02

D1 <3 3<D1<6 6 <D1
 0
- 0.020

 0
- 0.028

 0
- 0.038

R   1 20000 2000 20000 1600
R   2 20000 4000 20000 2800
R   3 20000 6000 20000 3200
R   4 20000 7000 17000 4000
R   5 20000 8000 15000 3600
R   6 15000 7500 12000 3600
R   8 12000 7200 10000 3600
R 10 10000 7000 8000 3200

øD
4

øD
1

ap

L1

15°

L3

D5

R

øD
4

øD
1

ap

L1
L3

D5

R

UWC 30°

D1<2 D1>3

R

0.1R

0.1R

 (<30HRC)  (<45HRC) (<55HRC) (>55HRC)

:
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AM2SCRB

D1 R ap L3 D5 L1 D4

  3 0.3   6 12   2.7   60   6 2 1
D0300A060R050   3 0.5   6 12   2.7   60   6 2 1
D0400A060R030   4 0.3   6 12   3.7   60   6 2 1
D0400A060R050   4 0.5   6 12   3.7   60   6 2 1
D0500A060R030   5 0.3   8 15   4.7   60   6 2 1
D0500A060R050   5 0.5   8 15   4.7   60   6 2 1
D0600A075R030   6 0.3   8 16   5.7   75   6 2 2
D0600A075R050   6 0.5   8 16   5.7   75   6 2 2
D0600A075R100   6 1   8 16   5.7   75   6 2 2
D0800A075R030   8 0.3 10 20   7.4   75   8 2 2
D0800A075R050   8 0.5 10 20   7.4   75   8 2 2
D0800A075R100   8 1 10 20   7.4   75   8 2 2
D0800A075R160   8 1.6 10 20   7.4   75   8 2 2
D0800A075R250   8 2.5 10 20   7.4   75   8 2 2
D1000A075R030 10 0.3 12 30   9.4   75 10 2 2
D1000A075R050 10 0.5 12 30   9.4   75 10 2 2
D1000A075R100 10 1 12 30   9.4   75 10 2 2
D1000A075R160 10 1.6 12 30   9.4   75 10 2 2
D1000A075R250 10 2.5 12 30   9.4   75 10 2 2
D1000A100R030 10 0.3 12 35   9.4 100 10 2 2
D1000A100R050 10 0.5 12 35   9.4 100 10 2 2
D1000A100R100 10 1 12 35   9.4 100 10 2 2
D1000A100R160 10 1.6 12 35   9.4 100 10 2 2
D1000A100R250 10 2.5 12 35   9.4 100 10 2 2
D1200A075R030 12 0.3 15 30 11.4   75 12 2 2
D1200A075R050 12 0.5 15 30 11.4   75 12 2 2
D1200A075R100 12 1 15 30 11.4   75 12 2 2
D1200A075R160 12 1.6 15 30 11.4   75 12 2 2
D1200A075R250 12 2.5 15 30 11.4   75 12 2 2
D1200A075R320 12 3.2 15 30 11.4   75 12 2 2
D1200A075R400 12 4 15 30 11.4   75 12 2 2
D1200A100R030 12 0.3 15 35 11.4 100 12 2 2
D1200A100R050 12 0.5 15 35 11.4 100 12 2 2
D1200A100R100 12 1 15 35 11.4 100 12 2 2

D1 <12 D1>12
 0
- 0.020

 0
- 0.030

øD
4

øD
1

ap

L1

15°

L3

D5

R
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AM2SCRB

D1 R ap L3 D5 L1 D4

12 1.6 15 35 11.4 100 12 2 2
D1200A100R250 12 2.5 15 35 11.4 100 12 2 2
D1200A100R320 12 3.2 15 35 11.4 100 12 2 2
D1200A100R400 12 4 15 35 11.4 100 12 2 2
D1200A125R030 12 0.3 15 40 11.4 125 12 2 2
D1200A125R050 12 0.5 15 40 11.4 125 12 2 2
D1200A125R100 12 1 15 40 11.4 125 12 2 2
D1200A125R160 12 1.6 15 40 11.4 125 12 2 2
D1200A125R250 12 2.5 15 40 11.4 125 12 2 2
D1200A125R320 12 3.2 15 40 11.4 125 12 2 2
D1200A125R400 12 4 15 40 11.4 125 12 2 2
D1600A075R100 16 1 15 30 15.4   75 16 2 2
D1600A075R160 16 1.6 15 30 15.4   75 16 2 2
D1600A075R250 16 2.5 15 30 15.4   75 16 2 2
D1600A075R320 16 3.2 15 30 15.4   75 16 2 2
D1600A075R400 16 4 15 30 15.4   75 16 2 2
D1600A100R100 16 1 15 40 15.4 100 16 2 2
D1600A100R160 16 1.6 15 40 15.4 100 16 2 2
D1600A100R250 16 2.5 15 40 15.4 100 16 2 2
D1600A100R320 16 3.2 15 40 15.4 100 16 2 2
D1600A100R400 16 4 15 40 15.4 100 16 2 2
D1600A125R100 16 1 15 45 15.4 125 16 2 2
D1600A125R160 16 1.6 15 45 15.4 125 16 2 2
D1600A125R250 16 2.5 15 45 15.4 125 16 2 2
D1600A125R320 16 3.2 15 45 15.4 125 16 2 2
D1600A125R400 16 4 15 45 15.4 125 16 2 2
D2000A100R100 20 1 20 40 18.0 100 20 2 2
D2000A100R160 20 1.6 20 40 18.0 100 20 2 2
D2000A100R250 20 2.5 20 40 18.0 100 20 2 2
D2000A100R320 20 3.2 20 40 18.0 100 20 2 2
D2000A100R400 20 4 20 40 18.0 100 20 2 2
D2000A125R100 20 1 20 50 18.0 125 20 2 2
D2000A125R160 20 1.6 20 50 18.0 125 20 2 2
D2000A125R250 20 2.5 20 50 18.0 125 20 2 2
D2000A125R320 20 3.2 20 50 18.0 125 20 2 2
D2000A125R400 20 4 20 50 18.0 125 20 2 2
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3 40000 1800 1600
4 36000 2400 2100
5 30000 3000 2700
6 27000 3200 2800
8 20000 3400 3000

10 16000 3600 3200
12 13000 3600 3200
16 10000 3600 3200
20 8000 3300 3000

D

<1D1D

<0.5D

1)

2)

3)
4)

-1)
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I298

AM3SSRB

D1 R ap L3 D5 L1 D4

12 1 15 30 11.4   75 12 3 1
D1200A075R160 12 1.6 15 30 11.4   75 12 3 1
D1200A075R250 12 2.5 15 30 11.4   75 12 3 1
D1200A075R320 12 3.2 15 30 11.4   75 12 3 1
D1200A075R400 12 4 15 30 11.4   75 12 3 1
D1200A100R100 12 1 15 35 11.4 100 12 3 1
D1200A100R160 12 1.6 15 35 11.4 100 12 3 1
D1200A100R250 12 2.5 15 35 11.4 100 12 3 1
D1200A100R320 12 3.2 15 35 11.4 100 12 3 1
D1200A100R400 12 4 15 35 11.4 100 12 3 1
D1200A125R100 12 1 15 40 11.4 125 12 3 1
D1200A125R160 12 1.6 15 40 11.4 125 12 3 1
D1200A125R250 12 2.5 15 40 11.4 125 12 3 1
D1200A125R320 12 3.2 15 40 11.4 125 12 3 1
D1200A125R400 12 4 15 40 11.4 125 12 3 1
D1600A075R100 16 1 15 30 15.4   75 16 3 1
D1600A075R160 16 1.6 15 30 15.4   75 16 3 1
D1600A075R250 16 2.5 15 30 15.4   75 16 3 1
D1600A075R320 16 3.2 15 30 15.4   75 16 3 1
D1600A075R400 16 4 15 30 15.4   75 16 3 1
D1600A100R100 16 1 15 40 15.4 100 16 3 1
D1600A100R160 16 1.6 15 40 15.4 100 16 3 1
D1600A100R250 16 2.5 15 40 15.4 100 16 3 1
D1600A100R320 16 3.2 15 40 15.4 100 16 3 1
D1600A100R400 16 4 15 40 15.4 100 16 3 1
D1600A125R100 16 1 15 45 15.4 125 16 3 1
D1600A125R160 16 1.6 15 45 15.4 125 16 3 1
D1600A125R250 16 2.5 15 45 15.4 125 16 3 1
D1600A125R320 16 3.2 15 45 15.4 125 16 3 1
D1600A125R400 16 4 15 45 15.4 125 16 3 1
D2000A100R100 20 1 20 40 18.0 100 20 3 1
D2000A100R160 20 1.6 20 40 18.0 100 20 3 1
D2000A100R250 20 2.5 20 40 18.0 100 20 3 1
D2000A100R320 20 3.2 20 40 18.0 100 20 3 1

D1 <12 D1>12
 0
- 0.020

 0
- 0.030

øD
1

ap

L1

L3
R

øD
4

UWC

 (<30HRC)  (<45HRC) (<55HRC) (>55HRC)
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D1 R ap L3 D5 L1 D4

20 4 20 40 18.0 100 20 3 1
D2000A125R100 20 1 20 60 18.0 125 20 3 1
D2000A125R160 20 1.6 20 60 18.0 125 20 3 1
D2000A125R250 20 2.5 20 60 18.0 125 20 3 1
D2000A125R320 20 3.2 20 60 18.0 125 20 3 1
D2000A125R400 20 4 20 60 18.0 125 20 3 1
D2000A150R100 20 1 20 85 18.0 150 20 3 1
D2000A150R160 20 1.6 20 85 18.0 150 20 3 1
D2000A150R250 20 2.5 20 85 18.0 150 20 3 1
D2000A150R320 20 3.2 20 85 18.0 150 20 3 1
D2000A150R400 20 4 20 85 18.0 150 20 3 1
D2500A100R160 25 1.6 20 50 23.0 100 25 3 1
D2500A100R250 25 2.5 20 50 23.0 100 25 3 1
D2500A100R320 25 3.2 20 50 23.0 100 25 3 1
D2500A100R400 25 4 20 50 23.0 100 25 3 1
D2500A100R500 25 5 20 50 23.0 100 25 3 1
D2500A125R160 25 1.6 20 65 23.0 125 25 3 1
D2500A125R250 25 2.5 20 65 23.0 125 25 3 1
D2500A125R320 25 3.2 20 65 23.0 125 25 3 1
D2500A125R400 25 4 20 65 23.0 125 25 3 1
D2500A125R500 25 5 20 65 23.0 125 25 3 1
D2500A150R160 25 1.6 20 90 23.0 150 25 3 1
D2500A150R250 25 2.5 20 90 23.0 150 25 3 1
D2500A150R320 25 3.2 20 90 23.0 150 25 3 1
D2500A150R400 25 4 20 90 23.0 150 25 3 1
D2500A150R500 25 5 20 90 23.0 150 25 3 1

12 13000 5400 3200
16 10000 5400 3200
20 8000 5000 3000
25 6000 4500 2800

D

<0.5D0.8D

<0.3D

1)

2)

3)
4)
5)

-1)
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AMSR

D1 ap L3 D5 L1 D4

AMSRD1000 10 12 25   9.4   75 10 3 1
D1200 12 15 30 11.4   75 12 3 1
D1600 16 18 35 15.4 100 16 3 1
D1800 18 22 100 16 3 2
D2000 20 25 50 18.0 125 20 3 1
D2200 22 25 125 20 3 2
D2500 25 30 60 23.0 125 25 3 1

øD
1

ap

L1
L3

øD
4

D
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øD
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ap
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UWC
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10 19000 8600 9500 3400
12 16000 8200 8000 3200
16 12000 7600 6000 3100
18 10500 7200 5300 2900
20 9500 7100 4800 2900
22 8500 6900 4300 2800
25 7500 6800 3800 2700

10 30000 11000 19000 5400
12 30000 12000 16000 5300
16 24000 12000 12000 4900
18 21000 12000 10500 4700
20 19000 11000 9500 4600
22 17000 11000 8500 4300
25 15000 11000 7500 4300

10 19000 6800 9500 2700
12 16000 6500 8000 2600
16 12000 6100 6000 2400
18 10500 5800 5300 2400
20 9500 5700 4800 2300
22 8500 5500 4300 2200
25 7500 5400 3800 2200

10 30000 8600 19000 4300
12 30000 9900 16000 4300
16 24000 9700 12000 4000
18 21000 9500 10500 3800
20 19000 9100 9500 3700
22 17000 8700 8500 3400
25 15000 8600 7500 3400

<1D

D

<0.75D

D

<1D

<0.5D

<1D

<0.5D

1)

2)
3)
4)

A7075 AC4B

-1) -1)

A7075 AC4B

-1) -1)

A7075 AC4B

-1) -1)
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-1) -1)
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AMMR

D1 ap L1 D4

AMMRD0300   3   8   50   6 3 1
D0400   4 11   50   6 3 1
D0500   5 13   50   6 3 1
D0600   6 13   50   6 3 2
D0800   8 19   60   8 3 2
D1000 10 22   75 10 3 2
D1200 12 26   75 12 3 2
D1600 16 32 100 16 3 2
D2000 20 38 125 20 3 2
D2500 25 45 125 25 3 2

øD
4

øD
1

ap

L1

15°

øD
4

øD
1

ap

L1

UWC

 (<30HRC)  (<45HRC) (<55HRC) (>55HRC)

: :

   - info@mitsubishitools.ru

info@mitsubishitools.ru 
www.mitsubishitools.ru

 



I303

3 40000 2700 25000 1100
4 36000 2700 20000 1100
5 30000 5400 16000 2200
6 27000 6100 13000 2300
8 20000 6000 10000 2400

10 16000 5800 8000 2300
12 13000 5300 6500 2100
16 10000 5100 5000 2000
20 8000 4800 4000 1900
25 6400 4600 3200 1800

3 30000 1800 16000 700
4 24000 2200 12000 900
5 19000 2300 10000 900
6 16000 2400 8000 1000
8 12000 2500 6000 1000

10 9500 2600 5000 1100

<1D

D

<1.5D

<0.25D

A7075 AC4B

-1) -1)

A7075 AC4B

-1) -1)

1)

2)
3)
4)
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AMSRRB

D1 ap L3 D5 L1 D4 R

10 12 25   9.4   75 10 1 3 1
D1000R200 10 12 25   9.4   75 10 2 3 1
D1200R100 12 15 30 11.4   75 12 1 3 1
D1200R200 12 15 30 11.4   75 12 2 3 1
D1600R200 16 18 35 15.4 100 16 2 3 1
D1600R300 16 18 35 15.4 100 16 3 3 1
D1600R320 16 18 35 15.4 100 16 3.2 3 1
D1600R400 16 18 35 15.4 100 16 4 3 1
D2000R200 20 25 50 18.0 125 20 2 3 1
D2000R300 20 25 50 18.0 125 20 3 3 1
D2000R320 20 25 50 18.0 125 20 3.2 3 1
D2000R400 20 25 50 18.0 125 20 4 3 1
D2000R500 20 25 50 18.0 125 20 5 3 1
D2500R300 25 30 60 23.0 125 25 3 3 1
D2500R320 25 30 60 23.0 125 25 3.2 3 1
D2500R400 25 30 60 23.0 125 25 4 3 1
D2500R500 25 30 60 23.0 125 25 5 3 1

øD
1

ap

L1
L3

øD
4

D
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R

UWC
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10 19000 8600 9500 3400
12 16000 8200 8000 3200
16 12000 7600 6000 3100
18 10500 7200 5300 2900
20 9500 7100 4800 2900
22 8500 6900 4300 2800
25 7500 6800 3800 2700

10 30000 11000 19000 5400
12 30000 12000 16000 5300
16 24000 12000 12000 4900
18 21000 12000 10500 4700
20 19000 11000 9500 4600
22 17000 11000 8500 4300
25 15000 11000 7500 4300

10 19000 6800 9500 2700
12 16000 6500 8000 2600
16 12000 6100 6000 2400
18 10500 5800 5300 2400
20 9500 5700 4800 2300
22 8500 5500 4300 2200
25 7500 5400 3800 2200

10 30000 8600 19000 4300
12 30000 9900 16000 4300
16 24000 9700 12000 4000
18 21000 9500 10500 3800
20 19000 9100 9500 3700
22 17000 8700 8500 3400
25 15000 8600 7500 3400

<1D

D

<0.75D

D

<1D

<0.5D

<1D

<0.5D

1)

2)
3)
4)

A7075 AC4B

-1) -1)

A7075 AC4B

-1) -1)

A7075 AC4B

-1) -1)

A7075 AC4B

-1) -1)

1)

2)
3)
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VA2SS

D1 ap L1 D4

VA2SSD0300   3   8   50   6 2 1
D0400   4   8   60   8 2 1
D0500   5 10   60   8 2 1
D0600   6 12   60   8 2 1
D0700   7 15   65 10 2 1
D0800   8 15   65 10 2 1
D0900   9 20   75 10 2 1
D1000 10 20   75 12 2 1
D1100 11 22   85 12 2 1
D1200 12 22   85 12 2 2
D1300 13 26   90 12 2 3
D1400 14 26   95 16 2 1
D1500 15 30 100 16 2 1
D1600 16 32 100 16 2 2
D1700 17 34 100 16 2 3
D1800 18 34 100 16 2 3
D1900 19 38 120 20 2 1
D2000 20 38 120 20 2 2

3<D1 <20
 0
- 0.030

øD
4

L1
ap

øD
1

øD
4

L1
ap

øD
1

øD
4

L1

ap

øD
1

KHA S V 30°

:

 (<30HRC)  (<45HRC) (<55HRC) (>55HRC)
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VA2MS

D1 ap L1 D4

VA2MSD0300   3 10   50   6 2 1
D0400   4 12   60   8 2 1
D0500   5 15   60   8 2 1
D0600   6 15   60   8 2 1
D0700   7 20   65 10 2 1
D0800   8 20   65 10 2 1
D0900   9 25   75 10 2 1
D1000 10 25   75 10 2 2
D1100 11 30   85 12 2 1
D1200 12 30   85 12 2 2
D1300 13 35   90 12 2 3
D1400 14 35   95 16 2 1
D1500 15 40 100 16 2 1
D1600 16 40 100 16 2 2
D1700 17 40 100 16 2 3
D1800 18 40 100 16 2 3
D1900 19 45 120 20 2 1
D2000 20 45 120 20 2 2
D2200 22 45 120 20 2 3
D2400 24 50 140 25 2 1
D2500 25 50 140 25 2 2
D2600 26 50 140 25 2 3
D2800 28 55 145 25 2 3
D3000 30 55 145 25 2 3
D3200 32 60 160 32 2 2
D3500 35 60 160 32 2 3
D4000 40 65 165 32 2 3

D1 <20 D1>20
 0
- 0.030

 0
- 0.040

D1< 3 D1>3

øD
4

L1
ap

øD
1

øD
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L1
ap
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VA2SS VA2MS

  3 5400 170 4000 125 2700 85 2200 65
  4 4300 200 3200 150 2100 100 1800 75
  5 3600 210 2700 160 1800 105 1500 80
  6 3200 220 2400 165 1600 110 1300 85
  8 2400 240 1800 180 1200 120 1000 90
10 1900 260 1400 190 950 130 800 100
12 1600 240 1200 180 800 120 660 90
16 1200 210 900 160 600 105 500 80
20 950 180 720 135 480 90 400 70
25 760 150 570 115 380 75 320 60
30 640 130 480 100 320 65 270 50
40 470 100 350 75 240 50 200 40

  3 3700 110 3000 95 2100 65 1600 50
  4 3200 140 2800 130 1800 75 1400 60
  5 2900 160 2400 145 1500 80 1200 60
  6 2600 170 2100 150 1300 85 1000 70
  8 2000 190 1600 160 1000 90 800 70
10 1600 210 1300 180 800 100 640 80
12 1300 190 1100 165 660 90 530 70
16 1000 170 800 140 500 80 400 65
20 720 130 640 120 400 70 320 55
25 570 110 450 90 320 60 230 40
30 480 90 370 75 270 50 190 35
40 360 70 280 60 200 40 140 25

D

<0.2D

<1.5D

(20 30HRC)

Ck55

 (30 35HRC)
(35 40HRC)
X5CrNi1810, X5CrNiMo17-12-2

-1) -1) -1) -1)

(20 30HRC)

Ck55

 (30 35HRC)
(35 40HRC)
X5CrNi1810, X5CrNiMo17-12-2

-1) -1) -1) -1)

<0.5D ( )
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VA4MC

D1 ap L1 D4

  3 10   50   6 4 1
D0400   4 12   60   8 4 1
D0500   5 15   60   8 4 1
D0600   6 15   60   8 4 1
D0700   7 20   65 10 4 1
D0800   8 20   65 10 4 1
D0900   9 25   75 10 4 1
D1000 10 25   75 10 4 2
D1100 11 30   85 12 4 1
D1200 12 30   85 12 4 2
D1300 13 35   90 12 4 3
D1400 14 35   95 16 4 1
D1500 15 40 100 16 4 1
D1600 16 40 100 16 4 2
D1700 17 40 100 16 4 3
D1800 18 40 100 16 4 3
D1900 19 45 115 20 4 1
D2000 20 45 115 20 4 2
D2200 22 45 115 20 4 3
D2400 24 50 120 25 4 1
D2500 25 50 120 25 4 2
D2800 28 55 125 25 4 3
D3000 30 55 125 25 4 3

D1 <20 D1>20
 0
+ 0.030

 0
+ 0.040

øD
4

ap
L1

øD
1

øD
1

øD
4

ap
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VKHA S 30°

:
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VA4MC

  3 5400 270 4000 200 2700 140 2200 100
  4 4300 320 3200 240 2100 160 1800 120
  5 3600 340 2700 250 1800 170 1500 130
  6 3200 350 2400 260 1600 180 1300 140
  8 2400 380 1800 290 1200 190 1000 145
10 1900 420 1400 300 950 210 800 160
12 1600 380 1200 290 800 190 660 145
16 1200 340 900 260 600 170 500 130
20 950 290 720 220 480 140 400 110
25 760 240 570 180 380 120 320 100
30 640 210 480 160 320 100 270 80

<0.2D

<1.5D

(20 30HRC)

Ck55

 (30 35HRC)
(35 40HRC)
X5CrNi1810, X5CrNiMo17-12-2

-1) -1) -1) -1)
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VASFPR

D1 ap L1 D4

VASFPRD0500   5 10   80   6 4 1
D0600   6 12   80   6 4 2
D0700   7 17   80   8 4 1
D0800   8 17   85   8 4 2
D0900   9 22 100 10 4 1
D1000 10 22 100 10 4 2
D1200 12 27 110 12 4 2
D1400 14 27 110 12 4 3
D1500 15 27 125 16 4 1
D1600 16 33 125 16 4 2
D1800 18 33 125 16 4 3
D2000 20 38 145 20 4 2
D2200 22 38 145 20 4 3
D2400 24 43 150 25 4 1
D2500 25 43 150 25 5 2
D2800 28 43 160 25 5 3
D3000 30 48 165 25 5 3
D3200 32 55 175 25 5 3
D3500 35 55 175 32 6 3
D4000 40 65 185 32 6 3
D4500 45 65 200 42 6 3
D5000 50 75 200 42 6 3

D1>35D1<24 25<D1<32

øD
4

øD
1

L1
ap
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ap
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:
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VASFPR

  5 2800 140 2200 120 1500 80 1300 70
  6 2600 180 2000 140 1400 90 1200 80
  8 2200 230 1700 180 1200 130 990 100
10 1750 330 1350 250 950 160 800 130
12 1450 330 1100 260 800 180 660 140
16 1100 330 850 260 600 180 500 140
20 880 340 680 260 480 180 400 140
25 700 330 540 250 380 170 320 140
30 580 300 450 230 320 170 270 140
40 350 210 270 170 190 120 160 100
50 250 170 190 130 130 90 110 75

  5 2100 100 1650 80 1150 50 960 35
  6 2000 130 1550 100 1050 60 900 45
  8 1600 160 1300 130 920 90 760 60
10 1300 220 1000 175 730 110 610 80
12 1050 230 850 190 610 130 500 85
16 800 230 640 190 460 130 380 85
20 640 230 510 180 370 130 300 85
25 510 200 410 160 290 110 240 80
30 420 190 320 140 210 90 180 75
40 280 140 210 110 140 70 120 60
50 190 110 150 90 95 55 85 45

<0.5D

<1.5D

D

<1D ( )

(20 30HRC)

Ck55

 (30 35HRC)
(35 40HRC)
X5CrNi1810, X5CrNiMo17-12-2

-1) -1) -1) -1)

(20 30HRC)

Ck55

 (30 35HRC)
(35 40HRC)
X5CrNi1810, X5CrNiMo17-12-2

-1) -1) -1) -1)

40%.
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VAMFPR

D1 ap L1 D4

VAMFPRD0500   5   15   80   6 4 1
D0600   6   17   80   6 4 2
D0700   7   22   80   8 4 1
D0800   8   28   85   8 4 2
D0900   9   28   95 10 4 1
D1000 10   34 100 10 4 2
D1200 12   40 110 12 4 2
D1400 14   40 110 12 4 3
D1500 15   40 120 16 4 1
D1600 16   48 125 16 4 2
D1800 18   48 125 16 4 3
D2000 20   57 145 20 4 2
D2200 22   57 145 20 5 3
D2400 24   68 150 25 5 1
D2500 25   68 150 25 5 2
D2800 28   68 160 25 5 3
D3000 30   68 165 25 6 3
D3200 32   80 175 32 6 2
D3500 35   80 175 32 6 3
D4000 40   94 185 32 6 3
D4500 45   94 200 42 6 3
D5000 50 113 200 42 6 3

D1>30D1<20 22<D1<28

øD
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øD
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VAMFPR

  5 2600 90 2000 70 1400 50 1200 40
  6 2500 100 1900 90 1300 50 1100 50
  8 2000 170 1600 130 1100 90 930 80
10 1650 220 1300 170 900 100 750 90
12 1400 260 1000 210 750 140 620 120
16 1000 290 800 230 560 160 470 130
20 830 300 640 230 450 160 380 130
25 660 290 510 220 360 160 300 130
30 550 270 420 210 300 140 250 130
40 330 180 250 140 180 100 150 90
50 240 160 180 120 120 80 100 70

<2.5D (D< &25)
<2D (D>&25)

<0.25D ( )

(20 30HRC)

Ck55

 (30 35HRC)
(35 40HRC)
X5CrNi1810, X5CrNiMo17-12-2

-1) -1) -1) -1)

40%.
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VAMR

D1 ap L1 D4

VAMRD0500   5 15   60   6 4 1
D0600   6 15   60   6 4 2
D0700   7 20   70   8 4 1
D0800   8 20   70   8 4 2
D0900   9 25   80 10 4 1
D1000 10 25   80 10 4 2
D1100 11 30 110 12 4 1
D1200 12 30 110 12 4 2
D1300 13 35 115 12 4 3
D1400 14 35 135 16 4 1
D1500 15 40 140 16 4 1
D1600 16 40 140 16 4 2
D1700 17 40 140 16 4 3
D1800 18 40 140 16 4 3
D1900 19 45 145 20 4 1
D2000 20 45 145 20 4 2
D2200 22 45 145 20 4 3
D2400 24 50 150 25 4 1
D2500 25 50 150 25 4 2
D2600 26 50 150 25 4 3
D2800 28 55 160 25 5 3
D3000 30 55 165 25 5 3
D3200 32 60 175 32 5 2
D3500 35 60 175 32 6 3
D4000 40 65 185 32 6 3
D4500 45 70 200 42 6 3
D5000 50 70 200 42 6 3

D1>35D1<15 16<D1<26 28<D1<32
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ap
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VAMR

  5 2400 120 1800 90 1200 60 1000 50
  6 2200 155 1700 120 1100 70 930 65
  8 1800 200 1400 140 950 100 780 85
10 1500 250 1100 200 810 125 680 100
12 1250 270 960 220 680 160 560 120
16 930 270 720 220 510 160 430 120
20 750 290 580 220 410 160 340 120
25 600 270 460 210 320 140 270 120
30 490 250 380 200 270 140 230 120
40 300 180 230 140 160 105 140 90
50 210 140 160 110 110 80 90 65

  5 1800 85 1350 60 920 40 740 25
  6 1700 110 1300 85 830 45 700 35
  8 1300 140 1050 100 730 70 600 50
10 1100 170 810 140 620 85 520 60
12 900 190 740 160 520 115 420 75
16 680 190 540 160 390 115 330 75
20 550 195 440 150 320 115 260 75
25 440 170 350 135 240 90 200 70
30 350 160 270 120 180 75 155 65
40 240 120 180 90 120 60 105 55
50 260 90 125 75 80 50 70 40

<0.5D

<1.5D

D

<1D ( )

(20 30HRC)

Ck55

 (30 35HRC)
(35 40HRC)
X5CrNi1810, X5CrNiMo17-12-2

-1) -1) -1) -1)

(20 30HRC)

Ck55

 (30 35HRC)
(35 40HRC)
X5CrNi1810, X5CrNiMo17-12-2

-1) -1) -1) -1)
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I317

VAJR

D1 ap L1 D4

10   35   90 10 4 2
D1200 12   45 125 12 4 2
D1400 14   45 145 16 4 1
D1500 15   55 155 16 4 1
D1600 16   55 155 16 4 2
D1800 18   55 155 16 4 3
D2000 20   65 165 20 4 2
D2500 25   75 175 25 4 2
D3000S25 30   75 185 25 5 3
D3000S32 30   75 185 32 5 1
D3500 35   85 200 32 6 3
D4000 40   85 205 42 6 1
D4500 45 105 235 42 6 3
D5000 50 105 235 42 6 3

D1>35D1<15 16<D1<25 D1=30

øD
1

L1
ap

øD
4

øD
1

L1
ap

øD
4

øD
4

øD
1

ap
L1

VKHA S 30°

:

 (<30HRC)  (<45HRC) (<55HRC) (>55HRC)

: :
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VAJR

10 1400 170 1100 130 760 80 640 65
12 1200 170 900 130 640 90 530 80
16 870 170 680 130 480 90 400 80
20 700 170 540 130 380 90 320 80
25 560 170 430 120 300 90 260 80
30 460 155 360 120 260 80 220 65
40 280 105 220 90 150 65 130 65
50 200 90 150 65 100 50 90 40

<2.5D (D< &30)
<2D (D>&30)

<0.25D ( )

(20 30HRC) (30 35HRC)
(35 40HRC)
X5CrNi1810, X5CrNiMo17-12-2

-1) -1) -1) -1)

40%.
3)  
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VALR

D1 ap L1 D4

VALRD1000 10   45 110 10 4 2
D1200 12   50 130 12 4 2
D1400 14   55 155 16 4 1
D1500 15   65 165 16 4 1
D1600 16   65 165 16 4 2
D1800 18   65 165 16 4 3
D2000 20   75 175 20 4 2
D2200 22   75 175 20 4 3
D2400 24   85 185 25 4 1
D2500 25   90 190 25 4 2
D2800 28   90 190 25 5 3
D3000 30   90 200 25 5 3
D3200 32   95 210 32 5 2
D3500 35 100 215 32 6 3
D4000 40 110 230 32 6 3
D4500 45 120 250 42 6 3
D5000 50 120 250 42 6 3

D1>3510<D1<25 28<D1<32

øD
4

L1
ap

øD
1

L1
ap øD

4

øD
1

øD
4

øD
1

ap
L1

VKHA S 30°

:

 (<30HRC)  (<45HRC) (<55HRC) (>55HRC)

: :
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VALR

10 1000 75 700 55 480 40 400 30
12 850 90 630 70 440 50 370 40
16 700 100 540 80 380 55 320 45
20 560 100 430 80 300 55 260 50
25 450 100 340 75 240 55 210 50
30 370 100 290 75 200 50 170 45
40 260 80 200 60 135 45 120 40
50 180 65 140 50 90 35 80 30

<0.1D
<3D (D< &30)
<2.5D (D > &30)

(20 30HRC)

Ck55

 (30 35HRC)
(35 40HRC)
X5CrNi1810, X5CrNiMo17-12-2

-1) -1) -1) -1)

( )

40%.
3)  
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VAMH

D1 ap L1 D4

VAMHD0500   5 12   65   8 2 1
D0600   6 15   65   8 3 1
D0700   7 20   75 10 3 1
D0800   8 20   75 10 3 1
D0900   9 25   90 10 3 1
D1000 10 25   90 12 3 1
D1100 11 30   95 12 3 1
D1200 12 30   95 12 3 2
D1300 13 35 105 16 3 1
D1400 14 35 105 16 3 1
D1500 15 40 115 16 3 1
D1600 16 40 115 16 3 2
D1800 18 40 125 20 3 1
D2000 20 45 130 20 3 2
D2100 21 45 135 25 4 1
D2200 22 45 135 25 4 1
D2300 23 50 140 25 4 1
D2400 24 50 140 25 4 1
D2500 25 50 140 25 4 2
D2800 28 55 150 32 4 1
D3000 30 55 150 32 4 1

5<D1<30
 0
- 0.040

D1>21D1<20D1>6 D1=5D1=5

L1

ap

øD
4

øD
1

15°

L1

ap

øD
4

øD
1

VKHA S 45° 50°

:

 (<30HRC)  (<45HRC) (<55HRC) (>55HRC)

: :
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VAMH

  5 3600 140 2700 100 1800 70 1500 60
  6 3200 200 2400 150 1600 100 1300 80
  8 2400 220 1800 160 1200 110 1000 90
10 1900 230 1400 170 960 120 800 100
12 1600 240 1200 180 800 120 660 100
16 1200 220 900 160 600 110 500 90
20 950 200 720 150 480 100 400 85
25 760 220 570 170 380 110 320 95
30 640 200 480 150 320 100 270 85

  5 2900 105 2400 75 1500 50 1200 45
  6 2600 150 2100 110 1300 75 1000 60
  8 2000 165 1600 120 1000 80 800 70
10 1600 170 1300 130 800 90 640 75
12 1300 180 1100 135 660 90 530 75
16 1000 165 800 120 500 80 400 70
20 720 150 640 110 400 75 320 65
25 570 165 450 130 320 80 230 70
30 480 150 370 110 270 75 190 65

<0.3D

<1.5D

<0.5D

D

(20 30HRC)

Ck55

 (30 35HRC)
(35 40HRC)
X5CrNi1810, X5CrNiMo17-12-2

-1) -1) -1) -1)

(20 30HRC)

Ck55

 (30 35HRC)
(35 40HRC)
X5CrNi1810, X5CrNiMo17-12-2

-1) -1) -1) -1)

30%.
2)
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—

1°

P H M S N

3 iMX-S3HV &10 &25 I325 I339
4 iMX-S4HV &10 &25 I326 I342
4 iMX-S4HV-S &10 &25 I327 I342
3 iMX-S3A &10 &25 I328 I344

4 iMX-C4HV &10 &25 I329 I342
4 iMX-C4HV-S &10 &25 I330 I342
6 iMX-C6HV &10 &25 I331 I346

10 iMX-C10HV &10 &25 I331 I346
12 iMX-C12HV &10 &25 I331 I346
4 iMX-C4FV &10 &25 I332 I345
3 iMX-C3A &10 &25 I333 I344

4 iMX-R4F &10 &25 I334 I347

4 iMX-B4HV &10 &25 I335 I349
4 iMX-B4HV-E &10 &25 I336 I349
6 iMX-B6HV &10 &25 I337 I350

55
HR

C

55
HR

C
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D1 2 D5

EP
70

20

IMX10S3HV10008 10 1
12 19 1

1
20 1
25 21 1

iMX-S3HV

D1>12D1 <12

45°
42°

øD
1

2

øD
5

< < <55HRC >55HRC

*
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D1>12

D1 2 D5

EP
70

20

IMX10S4HV10010 10 1
12 19 1

1
20 21 1
25 1

iMX-S4HV

D1 <12

42°
45°

øD
5

2

øD
1

< < <55HRC >55HRC

*
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D1 2 D5

EP
70

20

IMX10S4HV10010S 10 1
12 19 1

1
20 21 1
25 1

iMX-S4HV-S

D1>12D1 <12

42°
45°

5
øD

1
øD

2

< < <55HRC >55HRC
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D1>12

D1 2 D5

IMX10S3A10008 10 1
12 19 1

1
20 1
25 21 1

iMX-S3A

D1 <12

øD
5

2

øD
1

< < <55HRC >55HRC

*
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D1 R 2 D5

EP
70

20

IMX10C4HV100R05010 10 1
10 1 1

10C4HV100R15010 10 1
10 2 1

10C4HV100R25010 10 1
10C4HV100R30010 10 1

12 19 1
12 1 19 1

12C4HV120R15012 12 19 1
12 2 19 1

12C4HV120R25012 12 19 1
12C4HV120R30012 12 19 1
16C4HV160R05016 1

1 1
16C4HV160R15016 1

2 1
16C4HV160R25016 1

1
1

5 1
20C4HV200R05021 20 21 1

20 1 21 1
20C4HV200R15021 20 21 1

20 2 21 1
20C4HV200R25021 20 21 1

20 21 1
20 21 1
20 5 21 1

20C4HV200R63521 20 21 1
25 1 1
25 2 1
25 1
25 1
25 5 1

25C4HV250R63526 25 1

iMX-C4HV

D1>12D1 <12

42°
45°

øD
1

R
2

øD
5

< < <55HRC >55HRC
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iMX-C4HV-S

D1 R 2 D5

EP
70

20

10 1 1
12 1 19 1

1 1
20 1 21 1
25 1 1

D1>12D1 <12
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D1 <12 D1 <12

iMX-C6HV/C10HV/C12HV

D1 R 2 D5

EP
70
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10 1 1
12 1 19 1

1 10 2
20 1 21 12 2
25 1 12 2

D1>12
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45° 45°
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R
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D1 <12

D1 R 2 D5

EP
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20

IMX10C4FV100R20010 10 2 1
12 2 19 1

1
20 21 1
25 1

iMX-C4FV

D <20 D>20
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0 0
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45°
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5
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1

R
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< < <55HRC >55HRC

*
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D1 <12

D1 R 2 D5

IMX10C3A100R10008 10 1 1
10 1
12 1 19 1
12 19 1

1 1
1

20 1 1
20 1
25 21 1
25 5 21 1

iMX-C3A
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D1 2 D5
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IMX10R4F10010 10 1
12 19 1
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25 1
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D1 <12

D1 <12

iMX-B4HV

R D1 2 D5
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IMX10B4HV10010 5 10 1
12 19 1

1
10 20 21 1

25 1

D1 <12 D1>12
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R
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D1 <12

D1 <12

iMX-B4HV-E

R D1 2 D5
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IMX10B4HV10010E 5 10 1
12 19 1

1
10 20 21 1

25 1

D1 <12 D1>12
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D1 <12

D1 <12

iMX-B6HV

R D1 2 D5
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20

IMX10B6HV10010 5 10 1
12 19 1

1
10 20 21 1

25 1

D1 <12 D1>12
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R
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<D <10 12 <D < 20 <D <25

10
15

50

<D <10 12 <D < 20 <D <25

B1 3 D5 1 D4

10 1
90 10 1

110 10 1
1 110 12 2

12 1
100 12 1

12 1
1 2

1
110 1
150 1

1 150 20 2
90 20 1

20 1
110 20 1

1 110 25 2
110 25 1

25 1

iMX

h6

B1

:

*
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10 150 2 120 2 100 2
12 150 1100 120 100
16 150 900 120 100 2000
20 150 120 1900 100
25 150 1900 20 5 120 1500 20 5 100 20 5

10 2 1
12 2000 1100 150
16 1500 120
20 1200 2
25 950 210 20 5 510 20

iMX-S3HV
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iMX-S3HV

10 150 5 120 5 100 5
12 150 120 100
16 150 120 100 2000
20 150 500 10 120 1900 290 10 100 290 10
25 150 1900 12 120 1500 12 100 12

10 1900 5 950 110 2
12 220 110
16 1200 90
20 950 10
25 110 12 5
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iMX-S3HV

10 100 5 2200 200 5 2 1900 5
12 100 1900 2
16 100 2000 2 1200
20 100 220 10 1100 100 10 2 950 29 10
25 100 2

10 5
12 1100
16
20 19 10
25 510 15
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10 150 10 2 120 910 10 2 100 10 2
12 150 12 120 12 100 12
16 150 1200 120 100 2000
20 150 20 120 1900 20 100 20
25 150 1900 910 25 5 120 1500 25 5 100 25 5

10 10 2 210 10 1
12 2000 520 12 1100 200 12
16 1500
20 1200 20 20 2
25 950 290 25 5 510 100 25

iMX-S4HV/iMX-S4HV-S/iMX-C4HV/iMX-C4HV-S
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iMX-S4HV/iMX-S4HV-S/iMX-C4HV/iMX-C4HV-S

10 150 1200 5 120 5 100 5
12 150 120 100 590
16 150 120 100 2000
20 150 10 120 1900 10 100 10
25 150 1900 12 120 1500 12 100 12

10 1900 5 950 150 2
12 290
16 1200 120
20 950 190 10
25 150 12 5
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iMX-S3A/iMX-C3A

10 500
12 500
16 500 10000
20 500
25 500 20

10 5
12
16
20 10
25

10 500 5
12 500
16 500 10000
20 500 10
25 500
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10 2 90 2900 2900 2000 1 1900
12 2 90 2000
16 3 90 1500 1200 1200 1100
20 3 90 9 1200 1000 9 950 9
25 4 90 1100 1100 950

10 2 150 125 100 5500
12 2 150 9000 125 100 5100
16 3 150 125 2500 100 2000
20 3 150 9 125 2000 9 100 2500 9
25 4 150 1900 125 2500 100 2000

iMX-C4FV

55HRC

R

55HRC

R
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iMX-C6HV/C10HV/C12HV

10 200 10 1 150 2000 10 1 100 10 1
12 200 12 150 2000 12 100 12
16 200 150 100 2000
20 200 20 150 2900 20 100 1500 20
25 200 2500 25 1 150 1900 25 1 100 1200 25 1

10 10
12 1100 12
16
20 20
25 510 25 1
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10 150 120 100
12 150 120 100
16 150 120 100 2000
20 150 120 1900 290 100 290
25 150 1900 20 10 120 1500 20 10 100 20 10

10 290 210 1
12 2000 1100 200
16 1500
20 1200 2
25 950 20 10 510 100 20

iMX-R4F

1 1 1

1 1
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10 120 5 100 5 1900 150
12 120 100
16 120 100 2000 1200
20 120 1900 10 100 10 950
25 120 1500 12 100 200 12 100 10

10
12 1100
16
20
25 510 55 10

iMX-R4F

1 1 1

1
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iMX-B4HV/iMX-B4HV-E

%>15° %>15°

10 5 200 1 225 150 1
12 6 200 225 150
16 8 200 225 2500 150 1100
20 10 200 2 5 225 150 1000 2 5
25 12.5 200 2500 1000 225 2900 1900 150 1900

%>15°

10 5 1900 1
12 6 1100 150
16 8 1200
20 10 1000 250 100 1 2
25 12.5 190 510

%

%<15° %<15°

R
1 1 1 1

%<15°

R
1 1

%
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iMX-B6HV

%>15° %>15°

10 5 200 2 225 150 1900 2
12 6 200 225 150 1900
16 8 200 2100 225 150
20 10 200 1900 1 225 150 1500 1
25 12.5 200 2500 1500 5 225 2900 150 1900 1200 5

%>15°

10 5 1900 1
12 6 520 1100 220
16 8 1200 190
20 10 1000 150 1 2
25 12.5 510 120

%

%<15° %<15°

R
1 1 1 1

%<15°

R
1 1

%
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