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L
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XC10

-

C22
C22E

C25
C25E

C30
C30E

C35
C35E

C40
C40E

-

C45
C45E

-
C50
C50E

-

C55
C55E

C60
C60E

-

-

-

-

30

35

40

40

45

45
50

50

-

60

SM30C

SM35C

SM40C

SM43C

SM45C

SM48C
SM50C

SM53C

SM55C

SM58C

C10

C15E4
C15M2
-

C25
C25E4
C25M2
C30
C30E4
C30M2

C35
C35E4
C35M2
C40
C40E4
C40M2

-

C45
C45E4
C45M2
-
C50
C50E4
C50M2

-

C55
C55E4
C55M2

C60
C60E4
C60M2

S10C

S15C

S20C

S25C

S30C

S35C

S40C

S43C

S45C

S48C
S50C

S53C

S55C

S58C

040A10
045A10
045M10
055M15

070M20

C25
C25E

080A30
080M30
CC30
C30E

C35
C35E

080M40
C40
C40E

080A42

C45
C45E

080A47
080M50
C50
C50E

-

070M55
C55
C55E

C60
C60E

C10E

C15E

C22
C22E

C25
C25E

C30
C30E

C35
C35E

C40
C40E

-

C45
C45E

-
C50
C50E

-

C55
C55E

C60
C60E

KS
ISO
ISO JIS AISI

SAE
BS

BS/EN
DIN

DIN/EN
NF

NF/EN

SNC236
SNC415(H)
SNC631(H)
SNC815(H)
SNC836
SNCM220

SNCM240

SNCM415
SNCM420(H)
SNCM431
SNCM439
SNCM447
SNCM616
SNCM625
SNCM630
SNCM815
SCr415(H)

SCr420(H)

SCr430(H)

SCr435(H)

SCr440(H)

SCr445(H)

-
-
-
15NiCr13
-
20NiCrMo2
20NiCrMoS2

41CrNiMo2
41CrNiMoS2
-
-
-
-
-
-
-
-
-
-

20Cr4(H)
20CrS4
34Cr4
34CrS4
34Cr4
34CrS4
37Cr4
37CrS4
37Cr4
37CrS4
41Cr4
41CrS4

SNC236
SNC415(H)
SNC631(H)
SNC815(H)
SNC836
SNCM220

SNCM240

SNCM415
SNCM420(H)
SNCM431
SNCM439
SNCM447
SNCM616
SNCM625
SNCM630
SNCM815
SCr415(H)

SCr420(H)

SCr430(H)

SCr435(H)

SCr440(H)

SCr445(H)

-
-
-
655M13(655H13)
-
805A20
805M20
805A22
805M22
-

-
-
-
-
-
-
-
-
-
-

-

34Cr4
34CrS4
37Cr4
37CrS4

530M40
41Cr4
41CrS4

-
-
-
15NiCr13
-
20NiCrMo2
20NiCrMoS2

-

-
-
-
-
-
-
-
-
-
17Cr3
17CrS3
-

34Cr4
34CrS4
37Cr4
37CrS4

41Cr4
41CrS4

-
-
-
-
-
20NCD2

-

-
-
-
-
-
-
-
-
-
-

-

34Cr4
34CrS4
37Cr4
37CrS4

41Cr4
41CrS4

40XH
-
30XH3A
-
-
-

-

-
20XH2M(20XHM)
-
-
-
-
-
-
-
15X
15XA
20X

30X

35X

40X

45X

8615
8617(H)
8620(H)
8622(H)
8637
8640
-
4320(H)

4340

5130(H)
5132(H)

L



L
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KS
ISO
ISO JIS BS

BS/EN
DIN

DIN/EN
NF

NF/EN
SCM415(H)
SCM418(H)

SCM420(H)
SCM430

SCM432
SCM435(H)

SCM440(H)

SCM445(H)

SMn420(H)
SMn433(H)

SMn438(H)

SMn443(H)

SMnC420(H)
SMnC443(H)
SACM645

-
18CrMo4
18CrMoS4
-
-

-
34CrMo4
34CrMoS4
42CrMo4
42CrMoS4

-

22Mn6(H)
-

36Mn6(H)

42Mn6(H)

-
-
41CrAlMo74

SCM415(H)
SCM418(H)

SCM420(H)
SCM430

SCM432
SCM435(H)

SCM440(H)

SCM445(H)

SMn420(H)
SMn433(H)

SMn438(H)

SMn443(H)

SMnC420(H)
SMnC443(H)

-
-

708M20(708H20)
-

-
34CrMo4
34CrMoS4
708M70
709M40
42CrMo4
42CrMoS4
-

150M19
150M36

150M36

-

-
-
-

-
18CrMo4
18CrMoS4
-
-

-
34CrMo4
34CrMoS4
42CrMo4
42CrMoS4

-

-
-

-

-
-
-

-
-

-
-

-
34CrMo4
34CrMoS4
42CrMo4
42CrMoS4

-

-
-

-

-
-
-

-
20XM

20XM
30XM
30XMA
-
35XM

-

-

-
30 2
35 2
35 2
40 2
40 2
45 2
-
-
-

(4135H)
4137(H)
4140(H)

4145(H)
4147(H)
1522(H)

AISI
SAE

France
"NFNF/EN"

6-5-2-5

Z200C12

STS11
STS2
STS21
STS5
STS51
STS7
STS8
STS4
STS41
STS43
STS44
STS3
STS31
STS93
STS94
STS95
STD1
STD11
STD12
STD4
STD5
STD6
STD61
STD62
STD7
STD8
STF3
STF4

HS18-0-1
-
-
-
HS6-5-2
HS6-6-2
HS6-5-3
HS6-5-4
HS6-5-2-5
-
HS10-4-3-10
HS2-9-2
HS2-9-1-8
-
-
-
-
-
-
-
-
-

-
-

-
-
-
210Cr12
-

-

-
-

BD3

BA2

BH21

BH13

Germany

S6/5/2

S6/5/2/5

S2/9/2

X210Cr12

T1
T4
T5
T15
M2
M3-1
M3-2
M4

M36

M7
M42
F2

D3
D2
A2

H21
H11
H13
H12
H10
H19

KS
ISO
ISO JIS BS

BS/EN
DIN

DIN/EN
NF

NF/EN
AISI
SAE

L
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S250
S250Pb

S300Pb

100Cr6

SUM11
SUM12
SUM21
SUM22

SUM23

SUM25
SUM31

SUM32
SUM41
SUM42
SUM43
STB1
STB2
STB3

STB4
STB5

-
-
9S20
11SMn28
11SMnPb28
-
-
11SMnPb28
12SMn35
-
-
-
-
-
44SMn28
-
B1
B2

-
-

SUM11
SUM12
SUM21
SUM22

SUM23

SUM25
SUM31

SUM32
SUM41
SUM42
SUM43
SUJ1
SUJ2
SUJ3

SUJ4
SUJ5

230M07

240M07

534A99

9SMn28
9SMnPb28
9SMn36

9SMnPb36

100Cr6

1110
1109
1212
1213

1215
-

-
1117
-
-
1137
1141
1144
-
52100

485

-

Z12CMN17-07Az

Z11CN17-08

Z12CN18-09

Z8CNF18-09

Z7CN18-09

Z3CN19-11
Z6CN19-09Az
Z3CN18-10Az

Z8CN18-12
Z10CN24-13
Z8CN25-20
Z7CND17-12-02
Z6CND18-12-03
Z3CND17-12-02
Z3CND17-12-03

Z6CNT18-10
Z6CNNb18-10
Z6CN18-16
Z8CA12
Z3C14

Z8C17
Z8CF17
Z8CD17-01
Z3CDT18-02
Z1CD26-01

Z13C13
Z11CF13
Z20C13
Z15CN16-02
Z70C15
Z6CNU17-04
Z9CNA17-07

12X17•9AH4
07X16H6

12X18H9

12X18H10E

08X18H10

03X18H11

06X18H11

10X23H18

03X17H14M3

08X18H10T
08X18H12

12X17

20X13
20X17H2

STS201
STS202
STS301

STS301J1
STS302
STS302B
STS303
STS303Se
STS303Cu
STS304

STS304N1

STS304J1
STS305
STS309S
STS310S
STS316

STS316N
STS317
STS321
STS347
STS384
STS405

STS429
STS430
STS430F
STS434
STS444
STSXM27
STS403
STS410
STS416
STS420J1
STS431
STS440A
STS630
STS631
STS631J1

X12CrMnNiN17-7-5
X12CrMnNiN18-9-5
X10CrNi18-8
X2CrNiN18-7

X12CrNiSi18-9-3
X10CrNiS18-9

X5CrNi18-9
X2CrNi18-9
X2CrNi19-11
X5CrNiN18-8
X2CrNiN18-8

X6CrNi18-12

X6CrNi25-20
X5CrNiMo17-12-2
X3CrNiMo17-12-3
X2CrNiMo17-12-2
X2CrNiMo17-12-3
X2CrNiMo18-14-3

X6CrNiTi18-10
X6CrNiNb18-10
X3NiCr18-16
X6CrAl13

X6Cr17
X7CrS17
X6CrMo17-1
X2CrMoTi18-2

X12Cr13
X12CrS13
X20Cr13
X19CrNi16-2
X70CrMo15
X5CrNiCuNb16-4
X7CrNiAl17-7

SUS201
SUS202
SUS301

SUS301J1
SUS302
SUS302B
SUS303
SUS303Se
SUS303Cu
SUS304

SUS304N1

SUS304J1
SUS305
SUS309S
SUS310S
SUS316

SUS316N
SUS317
SUS321
SUS347
SUS384
SUS405

SUS429
SUS430
SUS430F
SUS434
SUS444
SUSXM27
SUS403
SUS410
SUS416
SUS420J1
SUS431
SUS440A
SUS630
SUS631
SUS631J1

284S16
301S21

302S25

303S21
303S41

304S31

304S11

305S19

310S31
316S31

316S11

317S16
321S31
347S31

405S17

430S17

434S17

410S21
416S21
420S29
431S29

X12CrNi17-7
X2CrNiN18-7
X12CrNi17-7

X10CrNiS18-9

X5CrNi18-10

X2CrNi19-11

X2CrNiN18-10

X5CrNi18-12

X5CrNiMo27-12-2
X5CrNiMo27-13-3
X2CrNiMo17-13-2
X2CrNiMo17-14-3

X6CrNiTi18-10
X6CrNiNb18-10

X6CrAl13

X6Cr17
X7CrS18
X6CrMo17-1

X10Cr13

X20Cr13
X20CrNi17-2

X7CrNiAl17-7

S20100
S20200
S30100

S30200
S30215
S30300
S30323

S30400

S30403
S30451
S30453

S30500
S30908
S31008
S31600

S31603

S31651
S31700
S32100
S34700
S38400
S40500

S42900
S43000
S43020
S43400
S44400
S44627
S40300
S41000
S41600
S42000
S43100
S44002
S17400
S17700

201
202
301

302
302B
303
303Se

304

304N

305
309S
310S
316

316N
317
321
347
384
405

429
430
430F
434
444

403
410
416
420
431
440A
S17400
S17700

L
KS

ISO
ISO JIS BS

BS/EN
DIN

DIN/EN
NF

NF/EN
AISI
SAE

KS
ISO
ISO JIS BS

BS/EN
DIN

DIN/EN
NF

NF/EN
AISI
SAEUNS
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EN-GJS-

-

B

-

-

GC100
GC150
GC200
GC250
GC300
GC350

GCD400

GCD500
GCD600
GCD700
FCAD

FCA-
FCDA-

FC100
FC150
FC200
FC250
FC300
FC350

FCD400

FCD500
FCD600
FCD700
FCAD

FCA-
FCDA-

EN-GJS- EN-GJS-

60-40-18

80-55-06

100-70-03
-

500-7,

-

A-U5GT
-
-
-
-
-
A-S7G
-
-
A-U4NT
-
A-S12UNG
A-S10UG
A-S10UG
-
A-S18UNG
A-S13
A-S9G
A-G6
A-G3T
-
-
-
-
-

-

AC1B
AC2A
AC2B
AC3A
AC4A
AC4B
AC4C
AC4CH
AC4D
AC5A
AC7A
AC8A
AC8B
AC8C
AC9A
AC9B

A5052S
A5454S
A5083S
A5086S
A6061S
A6063S
A7003S
A7N01S
A7075S

Al-Cu4MgTi
-
-
-
-
-
Al-Si7Mg(Fe)
Al-Si7Mg
Al-Si5Cu1Mg
Al-Cu4Ni2Mg2
-
-
-
-
-
-
Al-Si12CuFe
-
-
-
Al-Si8Cu3Fe
Al-Si8Cu3Fe
-
-
-
-
-

-
AlMg1SiCu

-
-

AC1B
AC2A
AC2B
AC3A
AC4A
AC4B
AC4C
AC4CH
AC4D
AC5A
AC7A
AC8A
AC8B
AC8C
AC9A
AC9B
ADC1
ADC3
ADC5
ADC6
ADC10
ADC10Z
ADC12
ADC12Z
ADC14
A5052S
A5454S
A5083S
A5086S
A6061S
A6063S
A7003S
A7N01S
A7075S

-

-
-

-

-

-

-

-
-
-
-

-

-
-
-
-

-

-
-

-
-
-
-
-

GD-AlSi10Mg
GD-AlMg9
-
GD-AlSi9Cu3
GD-AlSi9Cu3
-
-
-

-

-

-
-
-

-
-
-
-
-

-

5052
5454
5083
5086
6061
6063
-
-
7075

Z52CMN21-09-Az
Z55CMN21-09-Az

Z15CN24-13
Z15CN25-20
Z12NCS35-16

Z6CT12
Z3CT12
Z12C25
Z45CS9
Z40CSD10
Z80CSN20-02

X6CrTi12
X2CrTi12

SUH31
SUH35
SUH36
SUH37
SUH38
SUH309
SUH310
SUH330
SUH660
SUH661
SUH21
SUH409

SUH446
SUH1
SUH3
SUH4
SUH11
SUH600
SUH616

331S42
349S52
349S54
381S34

309S24
310S24

409S19

401S45

443S65

X53CrMnNi21-9

CrNi2520

CrAl1205
X6CrTi12

X45CrSi9-3

S63008
S63017

S30900
S31000
N08330
S66286

S40900

S44600
S65007

S42200

309
310
N08330

409

446

L

KS
ISO
ISO JIS BS

BS/EN
DIN

DIN/EN
NF

NF/EN
AISI
SAE

KS
ISO
ISO JIS BS

BS/EN
DIN

DIN/EN
NF

NF/EN
AISI
SAE

KS
ISO
ISO JIS BS

BS/EN
DIN

DIN/EN
NF

NF/EN
AISI
SAEUNS
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       SUM 

       STB

        SPS
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L

N
-1 -5

5

-6

1
3 1

1
1

2 2 2 2

1 -6 -5

5

6 1 2 6

4 -2 -2 1 4

-6 -6 -4 1

 2

1 -3 -6 -5 -5

3 1 -3 -2 -2

6 3 1
5 2 -1 1

4 -2 -1 1

 
-3 -1 -3

3 1 2 2

-3 1 -2

2 -1 1 2

-3 -3 1

-7 -1 -4

6 1 5 2

-6 1 -3

3 -3 2 1

c
1 1
60 1 60
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L

50kgf

HV HS

 

940 - - - 97
920 - - - 96
900 - - - 95
880 - (767) - 93
860 - (757) - 92
840 - (745) - 91
820 - (733) - 90
800 - (722) - 88
780 - (710) - 87
760 - (698) - 86
740 - (684) - 84
720 - (670) - 83
700 - (656) - 81
690 - (647) - -
680 - (638) - 80
670 - 630 - -
660 - 620 - 79
650 - 611 - -
640 - 601 - 77
630 - 591 - -
620 - 582 - 75
610 - 573 - -
600 - 564 - 74
590 - 554 - - 2055
580 - 545 - 72 2020
570 - 535 - - 1985
560 - 525 - 71 1950
550 (505) 517 - - 1905
540 (496) 507 - 69 1860
530 (488) 497 - - 1825
520 (480) 488 - 67 1795
510 (473) 479 - - 1750
500 (465) 471 - 66 1705
490 (456) 460 - - 1660
480 488 452 - 64 1620
470 441 442 - - 1570
460 433 433 - 62 1530
450 425 425 - - 1495
440 415 415 - 59 1460
430 405 405 - - 1410
420 397 397 - 57 1370
410 388 388 - - 1330
100 379 379 - 55 1290
390 369 369 - - 1240
380 360 360 52 1205
370 350 350 - - 1170
360 341 341 50 1130
350 331 331 - - 1095
340 322 322 47 1070
330 313 313 - - 1035

50kgf

HV HS

 

320 303 303 45 1005
310 294 294 - - 980
300 284 284 42 950
295 280 280 - - 935
290 275 275 41 915
285 270 270 - - 905
280 265 265 40 890
275 261 261 - - 875
270 256 256 38 855
265 252 252 - - 840
260 247 247 37 825
255 243 243 - - 805
250 238 238 36 795
245 233 233 - - 780
240 228 228 34 765
230 219 219 - - 33 730
220 209 209 - - 32 695
210 200 200 - - 30 670
200 190 190 - - 29 635
190 181 181 - - 28 605
180 171 171 - - 26 580
170 162 162 - - 25 545
160 152 152 - - 24 515
150 143 143 - - - 22 490
140 133 133 - - - 21 455
130 124 124 - - - 20 425
120 114 114 - - - - 390
110 105 105 - - - - -
100 95 95 - - - - -
95 90 90 - - - - -
90 86 86 - - - - -
85 81 81 - - - - -

RA RARB RBR RRD RD
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L

3
3 2

2,150 70 2,900

3,200 45 3,200

1,800 29 3,800

2,050 35 3,500

2,000 26 2,950

Al203 3,000 42 2,050

4,500 71 -

9,000 99 -

- 10~18 1,495

- 20 1,455

ISO 3
2 2 2

P

P01 140 440 - - -
P10 175 460 48 25
P20 200 480 56 42
P30 230 500 53 -

M

M10 U10 170 500 47 - -
M20 U20 210 500 - - 88
M30 230 500 53 -
M40 U40 270 440 - - -

K
185 - 61 105
210 570 66 109

G10 250 500 63 - 105

Z Z10 FA1 290 - 58 -
Z20 235 - - - -

D1 205 520 - - -
D2 250 150 - - -
D3 310 410 - - -
G5 320 380 - - -
G6 350 330 - - -

E

E1 GR10 220 - - - -
E2 GR20 240 - - - -
E3 GR30 270 - - - -
E4 GR35 270 - - - -
E5 GR50 300 - - - -
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-1) -1)
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㎤

3190
210
240
190
245
93

120
70

HP

P PHP
P



L
11

L

1 2

1 2

T1
1 2 1 2

1 2

T 1 2 1 2

1

T1
1 3 1 3

T3
3T

1 )
2 )

1-D2)/2t

1

1 )
2 )

1-D2)/2t

1

1 )
2 )

1

3

-1)
1 )
3 )
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500
400
300
200
150
100

80
60

500
400
300
200
150
100

80
60

500
400
300
200
150
100

80
60

L
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L

SNCN431
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80
60
40
30
20

10
8
6
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L

α = -5°

α = 15°

α = 25°

α = -5°

α = 15°

α = 25°

(α)
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①

②

③

④

⑤

⑥

⑦

⑧

⑨

⑩

L
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●

● ● ● ● ●

●

●

● ● ●

● ● ● ● ●

● ● ●

● ●

● ● ● ● ● ●

●

●

●

●

●

● ● ● ● ●

●
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L

° °

° °

°<AA<90°
°<TA<90°

°<IA<90°
°<FA<90°)

1

2

3

4

5

6
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L
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-1)

-1)z ·n

( 3/ )1000

P P P

(c)

режущей

t

Sоб
S мин

S мин

Деталь
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Rz 25z 100z
25a

4

Ø80~Ø Ø125~Ø Ø160~Ø200
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° ′ ″

° ′ ″

° ′ ″

° ′ ″

° ′ ″

° ′ ″

° ′ ″

° ′ ″

° ′ ″            

° ′ ″                

° ′ ″

° ′ ″

° ′ ″

° ′ ″

° ′ ″

° ′ ″

     1 1 ℓ1 ℓ2 2   R   r

     1 ℓ1 ℓ2 1 2 t r

                

                

        

        

        

        

        

        

        

        

            

           

        

1 1 ℓ1 ℓ2 d2 K

               

               

               

               

               

              

              

              

              

              

              

              

              

1 1 2 ℓ1 ℓ2 r

L

B&S No.

B&S No.
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×

×

×

×

×

D D2 1 2 3 4 1 3 1 5 5BT No.

1 2 3 1 2 3 4 5 6 7 8 9 10 11 12 13 14 1 2

f1 f2 f3 f4 b1 b2 L1 L2 L3 L4 L5 L6 L7 L8 L9 L10 L11 L12 r1 r2 r3 r4 r5 r6 r7 r8

           D   D1  L ℓ1 M ℓ2 ℓ3 a t bNT  No.

UNC

UNC

UNC

UNC

  ″

  ″

L
   ″

   ″
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D1 2 3 4 5 1 2 3

D1 2 1 2 3 1 2 L3 G

 7

  0

  0

  0

  0

  0

  0

  0

  0

  0

  0

  0

  0

  0

  0

  0

  0

  0
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L
ISO

P M K S N

P10-P15 ●

P20-P25 ● ●

P20-P25 ● ●

P25-P35 ● ●

P35-P45 M25-M35 ●

K01-K10 ●

K10-K20 ● ●

M05-M15 S01-S10 ●

M10-M20 S05-S15 ● ●

M15-M25 S10-S20 ●

M10-M20 ●

M20-M30 S10-S20 ●

M30-M40 S15-S25 ●

M25-M35 ● ●

M25-M35 ●

H01-H10 ●

H05-H15 ●

H10-H20 ●

H01-H10 ●

H05-H15 ● ●

H10-H20 ●

P30-P40 ● ●

P35-P45 ●

P25-P35 ●

P25-P40 ● ●

P30-P35 M25-M35 K15-K25 ● ● ● ●

P30-P40 K20-K30 ● ●

P40-P50 K30-K40 ●

TiN
Al2O3
MT-TiCN

TiN
Al2O3
MT-TiCN

Al2O3
TiC
MT-TiCN

TiN
Al2O3
TiC
MT-TiCN

TiN
Al2O3
MT-TiCN

Al2O3

MT-TiCN

TiN
Al2O3
MT-TiCN

TiN
Al2O3
MT-TiCN

TiN
Al2O3
MT-TiCN

TiMeN
TiAlN

TiMeN
TiAlN

AlCrN

TiN
Al2O3
MT-TiCN

TiN
Al2O3
MT-TiCN

TiN
Al2O3
MT-TiCN

TiN
Al2O3
MT-TiCN

TiN
Al2O3
MT-TiCN
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L
ISO

P M K S N

P30-P40 M20-M30 K20-K30 S15-S25 ● ● ● ● ●

P30-P40 M20-M30 ●

P35-P45 M30-M40 K25-K35 S25-S35 ● ●

K05-K15 ● ●

M25-M35 ●

M35-M45 S30-S40 ●

`

P10-P20 K05-K15 ●

P20-P30 K10-K15 ●

P10-P20 K10-K20 ●

P20-P30 ● ● ●

P15-P30 K15-K25 ●

P25-P35 ●

P10-P15 ● ●

P15-P20 ● ●

P25-P35 ● ●

U20 M25-M30 ●

K05-K10 S01-S10 N10-N20 H05-H10 ● ● ● ● ● ●

K10-K15 S05-S15 N15-N25 ● ●

G10E K15-K20 ● ● ●

H05-H15 ●

N10-N20 ●

P20-P35 ●

P15-P30 K15-K30 ●

P35-P45 K35*K45 ●

P05-P15 M05-M15 K05-K15 ●

P05-P15 K05-K15 H05-H15 ●

P10-P20 K10-K20 H10-H20 ●

P20-P35 K20-K35 ●

P15-P30 K15-K30 ●

TiMeN
TiAlN

TiMeN
TiAlN

AlCrN

TiAlCrN

CrN

O
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ISO

P M K S N

P20-P35 K20-K35 ●

M20-M30 S20-S30 ●

P01-P10 K05-K10 ●

S20-S30 ●

P20-P35 M20-M30 K20-K35 ●

N10-N20 ●

N10-N20 ●

N15-N35 ●

FG2 P05-P25 N05-N25 ●

FA1 P05-P25 N05-N25 ●

DBN500 K05-K15 ●

DBN700A K01-K10 ●

DB7000 S01-S10 ●

DB1000 H01-H10 ●

DB2000 H05-H15 ●

H15-H25 ●

DBN250 H15-H25 ●

DBN400 H15-H25 ●

H01-H10 ●

H05-H15 ●

H25-H35 ●

H15-H25 ●

DP90 N01-N20 ●

DP150 N05-N25 ●

DP200 N10-N30 ●

ND2100 N2.5-N7.5 ● ● ● ●

ND3000 N01-N05 ● ● ●

PD1005 N05-N10 ● ● ●

PD1010 N10-N15 ● ● ●
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TiAlCrN
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TiMeN
TiAlN
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