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International Material Comparison Chart

Chart |
Germany USA U.K France Japan Sweden
Standard
DIN, DIN EN Mat. No.| AISI/SAE BS AFNOR JIS SS
Structural and machine construction steels
5185 1.0035 | A283(A) 1449 15 HR; HS A33 - 1300
S5235JR 1.0037 1015,A 283 |Fe360B E 24-2 STKM12A;C 1311
S235JRG1 1.0036 A 283(C) Fe 360 B 4360-40 B |- - 1311, 1312
S235JRG2 1.0038 A550.36 Fe 360 B; E 24-2 NE STKM 12A; C 1312
6323-ERW 3; CEW 3
S5235.J0 1.0114 - 4360-40 C E 24-3,E 24-4 - -
S235J2G3 1.0116 | A515(55) Fe360D 1FF E24-3,E244 = 1312, 1313
S235J2G4 1.0117 1513 A2 E 36-4 - -
S275JR 1.0044 1020 Fe 430 BFU E 28-2 SN 400 B; C; SN 430 B; C | 1412
$275J0 1.0143 | A572(42) 4360-43C E 28-3,E284 - 1414-01
S275J2G3 1.0144 A 500 (A; B; D)| Fe 430 D1 FF E 28-3,E28-4 SM 400 A; B; C 1411, 1412, 1414
S355JR 1.0045 - 4360-50 B E 36-2 STK 400 2172
S5355J0 1.0553 A 678 (C) A3 320-560 M - 1606
5355.J2G3 1.0570 1024; 1524 1449 50/35 HR; HS |E 36-3,E 364 STK 500 2132 to 2134, 2174
S$355J2G4 1.0577 A738(A;C) |Fe510D2FF AB2FP - 2174
S355K2G3 1.0595 A678(C) 224-430 - - -
S355K2G4 1.0596 A 678 (C) 224-430 - - -
E295 1.0050 A 570 (50) Fe 490-2 FN A 50-2 SS 490 1550, 2172
E335 1.0060 | A 572 (65) Fe 590-2 FN A 60-2 SM 570 1650
E360 1.0070 |- Fe 590-2 FN SM 570 1650 -
Unalloyed quality steels
S275N 1.0490 A 516 (60) - = = -
S275M 1.8818 [ A715(7) - - - -
S355N 1.0545 AT14.(1) 4360-50 E E355R - 2334-01, 2134-01
S355M 1.8823 AT715(7) - - - =
Alloy high grade steels
S420N 1.8902 AB33m - E420R - -
S420M 1.8825 - - - - -
S460N 1.8901 AB33m - E460R - -
S460M 1.8827 A734(B) - = = =
Quenched and tempered structural steels with higher yield strength
S4600QL 1.8906 - 4360-55 F S460Q, T SM5208B,C 2143
S500QL 1.8909 |- = S500T - -
S6200L 18927 |- - S620T - -
S9600L 1.8933 - - S960T - -
Unalloyed steels — Case hardened steels
C10E 1.1121 1010 040 A 10,045 M 10 [ C 10, CX 10 S9CK,S10C 1265
C10R 1.1207 1011 - E355C - -
C15E 1.1141 1015 040 A 15,080 M 15 | XC 12 $15,S15CK 1370
C15R 1.1140 1016 0BO A 20 - - 3=t
Alloy steels — Case hardened steels
16MnCr5 1.7131 5115 527 M 17 16 MC5,16 MnCr5 - 2173
16MnCrS5 1.7139 5115 620-440 1B6MC5 - 2127
18CrMo4d 17243 | 5120/5120H |527 M 20 20MC5 Scr 420 M 2523
18CrMoS4 1.7244 | 5120/5120H |527 M 20 20MC5 Scr420 M 2523
20MoCr4 1.7321 K 12220 - - - -
20MoCrS4 17323 | K 12220 = - - -
15NiCr13 1.5752 3310 655 H 13 12NC 15 SNC 815 (H) -
20NiCrMo2-2 1.6523 B620 H 805 H 20 20 NCD 2 SNCM 220 H 2506
20NiCrMoS2-2 1.6526 8620/8620H |- 20NCD 2 SNCM 220 M 2506
17NiCrMo6-4 16566 |- 815 M 17 18NCD 6 = 2523
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Chart i
Germany USA U.K. France Japan Sweden
Standard
DIN, DIN EN Mat. No.| AISI/SAE BS AFNOR JIS SS
17NiCrMoS6-4 1.6569 | 4718/47 18H |- - - -
20MnCr5 1.7147 5120 527 M 20 20MC5 SMnC420H -
20MnCrS5 1.7149 5120/5120H |527 M 20 20MC5 Scrd420 M 2523
14NiCrMo13-4 1.6657 9310 832 M 13 16 NCD 13 - -
18CrNiMo7-8 1.6687 - - 18NCD6 = -
Unalloyed steels - Quenched and tempered steels
c22 1.0402 | 1020 055 M 15 AF42C20 §20C,s22C 1450
C22E 1.1151 1023 055 M 15 2C22,XC18,XC25 S20C 1450
C25 1.0406 1025 070 M 26 1C25 - -
C25E 11158 | 1025 (070 M 26) 2C25 XC25 S25C,S28C 1450
C35 1.0501 1035 060 A 35 C351C35 §35C,S35CM 1572, 1550
C35E 1.1181 1035 080 A 35 C35 S35C 1550, 1572
C45 1.0503 | 1045 080 A 46 C45 S45C,S45CM 1672, 1650
C45E 1.1191 1042, 1045 080 M 46 XC42H1 S45C 1672
Ce0 1.0601 1060 060 A 62 C60 S58C -
C60E 1.1221 1064 060 A62,070 M 60 |2C 60 S58C,S60CM, 1665, 1678
S65CM
C30 1.0528 G 10300 080 A 30 XC 32 S30C -
C35 1.0501 | 1035 060 A 35 - - -
C40 1.0511 1040 080 M 40 AF 60 C 40 - F. 114A
C50 1.0540 G 10500 080 M 50 XC 50 S50C -
C55 1.0535 | 1055 070 M 55, 5770-50 |C54;1C55 S$55C,S55CM 1655
Alloy steels - Quenched and tempered steels
38Cr2 17003 |- 120 M 36 38C2,38Cr2 - -
38CrS2 1.7023 5140 530 A 40 42C4 Scr440 M 2245
46Cr2 1.7006 5045 - 42C2,46Cr2 - -
46CrS2 1.7025 A 768 (95) - - SNB S5 -
34Cr4 1.7033 5132 530 A 32 32C4,34Cr4 SCr 430 (H) =
34CrS4 1.7037 | 4340/4340H [818M 40 35NCD6 SNCM 439 -
37Cr4 1.7034 5135 530 A 36 37Cr4,38C4 Scr 435 (H) (M) -
37CrS4 1.7038 [ 51355135H |- 38Cr4 Scrd435 H -
25CrMo4 1.7218 4118 708 M 25 25CD4 SCM 420 2225
24CrMoS4 1.7213 4130/4130H |CDS 110 30CD4 SCM 430 M 2223-01
41Cr4 1.7035 | 5140 530 A 40 41Cr4,42C4 Scr 440 (H) (M) -
41CrS4 1.7039 | L1 524 A 14 - - 2092
34CrMo4 1.7220 4137 708 A37 35CD4 SCM 432 2234
42CrMod 17225 | 4140 708 M 40 42CD4 SCM 440 (H) 2244
50CrMo4 1.7228 4150, 4147 708 A47 50Cr Mo 4 SCM 4454 (H) 2512
51Crva 1.8159 | 6150 735 A 50 S0CV 4 SUP 10 2230
36CrNiMo4d 1.6511 9840 817 M 37 36 CrNiMo 4,35 NCD5, |- =
40 NCD 3
34CrNiMoS4 1.6582 4337, 4240 816 M 40, 817 M 40| 34 CrNiMo 8 SNCM 447 2541
30NiCrMo8 1.6580 823 M 30 30 CrNiMo 8 SNCM 431 -
36NiCrMo16 1.6773 5135/5135H |- 38Cr4 Scr435 M -
Nitriding steels
31CrMo12 18515 |- 722 M 24 30CD 12 - 2240
34CrAIMo5-10 1.8507 A355CIL.D - 30 CAD 6.12 - -
40CrAIMo7-10 1.8509 E 7140 905M39,En41B |40CADG.12 SACM 1, SACM 645 | 2940
40CrMoV13-9 18523 |- 897 M 39 - - -
Steels for flame and induction hardening
Cfas 1.1193 1045 060 A 47,080 M46 | XC42H1TS S45C,S45CM 1672
42Cr4 1.7045 | 5140 530 A 40 42C4TS Scr 440 2245
41CrMo4 1.7223 4142 708 M 40, 3111-5/1 |42CD4TS SNB 22, SCM 440 2244
Cf35 1.1183 | 1035 080 A 35 XC38H1TS S35C,S35CM 1572
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Germany USA U.K France Japan Sweden
Standard
DIN, DIN EN Mat. No.| AISI/SAE BS AFNOR JIS SS
Cfs3 1.1213 1050 070 M 55 XC48H1TS S50C,S50CM 1674
Cf70 11249 |- - - - -
Free cutting steels
11SMn30 1.0715 1213 230 M 07 S 250 SUM 22 1912
11SMnPb30 1.0718 12L13 - S 250 Pb SUM23L 1914
11SMn37 1.0736 [ 1215 - S 300 SUM 25 -
11SMnPb37 1.0737 12L14 - S 300Pb - 1926
10S20 1.0721 1108, 1109  [(210 M 15) 10F2 — -
10SPb20 10722 |- - 10PbF2 - -
35520 1.0726 1140 212 M 36 35MF 6 - 1957
46520 1.0727 1146 En 8 DM 45 MF 4 SUM 43 =
Cold work steels, unalloyed
Ccsou 1.1525 W 108 - C80E2U,Y,80 - -
cio5U 1.1545 W1 BW1A Y 105 SK3 1880
Cold work steels, alloy
45WCrV7 1.2542 S1 BS1 45 WCrV 8 S1 2710
60WCrvV8 1.2550 S1 BS1 55 WC 20 - -
100MnCrW4 1.2510 01 BO1 90 MnWCrV 5 SKS 3 -
90MnCrv8 1.2842 02 BO 2 90 MnV 8,90 MV 8 - -
X210Cr12 12080 |P3 BD 3 Z200C 12 SKD 12 2710
102Cré 1.2067 L3 (BL 3) 100Cr6,Y100C6 SuUJ 2 -
45NiCrMo16 1.2767 |- BP 30 Y 35 NCD 16 ~ -
X153CrMoV12 1.2379 D2 BD 2 Z 160 CDV 12 SKD 12 2260
X100CrMoV51 1.2363 A2 BA 2 Z100CDV 5 SKD 12 2260
X40CrMoV51 1.2344 H13 BH13 Z40CDV5 SKD 61 2242
X210Crw12 1.2436 D4 (D6) BD 6 Z210CW 12-01 SKD 2 2312
Hot work steels
55NiCrMoV7 1.2714 - - - SKS 51 -
X37CrMoV5-1 1.2343 H11 BH 11 Z38CDV5S SKD 6 -
32CrMoV12-28 1.2365 H 10 BH 10 32CDV 12-28 - -
High speed steels
HS6-5-2C 1.3343 M2 BM 2 HS 6-5 SKH 51 2722
HS6-5-2-5 1.3243 M 35 BM 35 Z 85 WDKCV 06-05-04-02 | SKH 55 2723
HS10-4-3-10 13207 |- BT 42 HS 10-4-3-10 SKH 57 -
HS2-9-2 1.3348 M7 - HS 2-9-2, - 2782
Z 100 DCWV 08-04-02-02
HS2-9-1-8 1.3247 M 42 BM 42 HS 2-9-1-8 SKH 59 2716
$2-9-2-8 13243 | M42 BM 34 - - -
Stainless steels, austenitic
X10CrNi18-8 1.4310 301 301 S 21/22 Z12CN 18-09 SUS 301 2331
X2CrNi18-9 1.4307 F304 L 304 L - SUSF304L -
X5CrNi18 9 1.4350 304 304S 3 Z5CN 18.09 SUS 304 2332
X2CrNiN18-11 1.4306 304L 304/305 S 11 Z2CN 18-10 SCS19,SUS 304 L 2352
X2CrNi18-10 1.4311 304 LN 304 S 61 Z3CN 18-07 Az SUS 304 LN 2371
X5CrNi18-10 1.4301 304 304S17 Z5CN 17-08 SUS 304 2332, 2333
X8CrNiS18-9 1.4305 303 303 S 22/31 Z 8 CNF 18-09 SUS 303 2346
X6CrNiTi18-10 1.4541 n 3215 31/51 Z6CNT 18-10 SUS 31 2337
X4CrNi1g8-12 1.4303 305/308 305S17,306S19 |Z5CN 18-11 FF SUS 305 J1, SUS 305 | -
X5CrNiMo17-12-2 1.4401 316 316 S 13/17/19 Z3CND 17-11-01 SUS 316 2347
X6CrNiMoTi17-12-2 | 1.4571 316Ti 320 S 18/31 Z6CNDT 17-12 SUS316Ti 2350
X2CrNiMo018-14-3 1.4435 316 L 316S 11/13/14 Z3CND 17-12-03/ SUS 316L 2353
Z3CND 18-14-03
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X2CrNiMoN17-13-3 | 1.4429 316 LN 326563 Z3CND17-12 Az (SUS 316 LN) 2375
X2CrNiMoN17-13-5 | 1.4439 316 L 316S 11 Z2CND17-12 SUSF316L 2348
X1NiCrMoCu25-20-5 | 1.4539 USN N 08904 |- Z 2 NCDU 25-20 - 2562
Stainless steels, ferritic
X2CrNi12 1.4003 A 268 ~ - - -
X6Cr13 1.4000 403 403517 Z8C12,Z8C13FF SUS 403 2301
X6Cr17 1.4016 430 430S 15 Z8C17 SUS 430 2320
X2CrTin2 1.4512 409 409S 19 Z3CT12 SUH 409 -
X6CrMo17-1 1.4113 434 434517 Z8CD17.01 SUS 434 -
X2CrMoTi18-2 1.4521 443/444 - - SUS 444 2326
Stainless steels, martensitic
X12CrS13 1.4005 416 416S21Z11CF13|SUS 416 - 2380
X12Cr13 1.4006 410 410S 21 Z10C13 SUS 410 2302
%20Cr13 1.4021 420 420S 37 Z20C13 SUS420J1 2303
X30Cr13 1.4028 420 F 420S 45 Z30C13 SUS420J2 2304
X46Cr13 1.4034 - (420 S 45) Z44C14,238C13M SUS 420 J2 2304
X39CrMo17-1 1.4122 5925 - - - -
X3CrNiMo13-4 14313 CA6-NM 425C1 Z4CND134M SCS5,SCS6 2384
Hot rolled steels for springs
38Si7 1.5023 - - 41Si7 - -
46Si7 1.5024 9255 - 5157,51Si7 - 2090
55Cr3 1.7176 5155 525 A 58 55Cr3,55C3 SUP S (A) (M) 2253
61SiCr7 1.7108 9261, 9262 - 61SC7 - -
51Crva 1.8159 6150 735 A 50 55CrV 4 SUP 10 2230
Cold rolled strip and sheet from soft steels
DCo3 1.0347 A 619 14493 CR E CR2 1146
DCo4 1.0338 A 620(1008) |14492CR;3CR |ES SPCE; HR 4 1147
Cast iron with flake graphite (gray iron)
EN-GJL-100 EN-JL-1010 |A 4820 B 1452 Grade 100 |Ft10D G 5501 FC 10 0110-00
EN-GJL-150 EN-JL-1020 | A4825B 1452 Grade 150 |A 32-101 FGL 150; FT 15D | G 5501 FC 15 0115-00
EN-GJL-200 EN-JL-1030 |A 48308 1452 Grade 220 |A 32-101 FGL 200; FT 20 D | G 5501 FC 20 0120-00
EN-GJL-250 EN-JL-1040 | A 48408B 1452 Grade 250/ |A 32-101 FGL 250; FT 25D | G 5501 FC 25 0125-00
260
EN-GJL-300 EN-JL-1050 [A48458B 1452 Grade 300 |A 32-101 FGL 300; FT 30D | G 5501 FC 30 0130-00
EN-GJL-350 EN-JL-1060 | A48 50 B 1452 Grade 350 | A 32-101 FGL 350; FT 35D | G 5501 FC 35 0135-00
Cast iron with spheroidal (nodular) graphite
EN-GJS-350-22 EN-JS-1010| - - - = 0717-15
EN-GJS-500-7 EN-JS-1050 | A 536 60-45-12( 2789 Grade 500/7 | A 32-201 FGS 500-7 G 5502 FCD 500 0727-02
EN-GJS-600-3 EN-JS-1060 | A 536 80-55-06 2789 Grade 600/3 | A 32-201 FGS 600-3 G 5502 FCD 600 0732-03
EN-GJS-700-2 EN-JS-1070 | A 536 100- 2789 Grade 700-2 | A 32-201 FGS 700-2 G 5502 FCD 700 0737-01
70-03
Malleable cast iron
EN-GJMW-350-4 EN-JM 1010| - 86681 W 35-04 A 32-701 MB 35-7 G 5703 FCMW 330 -
EN-GJMW-400-5 EN-JM 1030 | - 6681 W 40-05 A 32-701 MB 40-05 G 5703 FCMW 370 -
EN-GJMW-450-7 EN-JM 1040| - 6681 45-07 A 32-701 MB 450-7 G 5703 FCMWP 440 |-
EN-GJMB-350-10 EN-JM 1130 A 47 Grade | 310 B 340/12 A 32-702 MN 350-10 G 5703 FCMB 340 0815-00
22010432510
EN-GJMB-450-6 EN-JM 1140| - 6681 P 45-06 A 32-703 MP 50-5 - 0854-00
EN-GJMB-550-4 EN-JM 1160 - 6681 P 55-04 A 32-703 MP 60-3 G 5703 FCMP 540 0856-00
EN-GJMB-650-2 EN-JM 1180| - 6681 P 65-02 - - 0862-03
EN-GJMB-700-2 EN-JM 1190| A220 Grade |6681 P 70-02 A 32-703 MP 70-2 G 5703 FCMP 690 0862-03
70003
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Cast steels for general applications
GS-38 1.0420 - - - SC 360 -
GS-45 1.0446 A27 - - SC 450 -
Cast steels for pressure vessels
GP240GH 1.0619 A 216 Grade |1504-161Gr.B |- = -
wcCC
G17CrMo5-5 1.7357 A 217 Grade |- - - =
WCe6
Aluminum and wrought aluminum alloys
old new |old new
Al 99.5 1050 A 1050 A 18 1050 A |A-5 1050 A | A 1050 4007
Al Mn1 3103 3103 N3 3103 |- = 4054
Al Mn1Cu 3003 3003 (3103) [A-M 1 3003 | A 3003 =
Al Mg1 5005 A 5005 A N 41 5005 [ A-G 0.6 5005 | A 5005 4106
Al Mg2 5251 5251 N4 5251 |A-G2 M 5251 | - -
Al Mg3 5754 5754 - A-G3M 5754 | - 4125
Al Mgs 5019/5119 |5019/5119 - A-G5 = -
Al Mg3Mn 5454 5454 N 51 5454 |A-G 3 MC 5454 | A 5454 -
Al Mg4.5Mn0.7 5083 5083 N8 5083 |A-G4.5MC A 5083 4140
AlICuPbMgMn 2007 2007 - A-U4PB - 4335
Al CudPbMg 2030 2030 - - - -
Al MgSiPb 6012 6012 - A-SGPB - =
Al CudSiMg 2014 2014 H15 (2014 A) | A-U 4 SG = -
Al CudMgSi 2017 2017 - AU4G A 2017 -
Al CudMg1 2024 2024 2L97/9 2024 |A-U4G1 2024 | A 2024 ~
Al MgSi 6060 6060 H9 (6063) | A-GS 6060 | A 6063 4103
Al SitMgMn 6082 6082 H 30 6082 | A-SGM 0.7 6082 | - 4212
Al Zn4.5Mg1 7020 7020 H17 7020 [A-Z5G 7020 [ (A7 NO1) 4425
Al ZnsSMg3Cu 7022 7022 - A-Z4GU = =
Al Zn5.5MgCu 7075 7075 2L95/96 7075 |A-Z5GU 7075 [ A 7075 ~
Aluminum casting alloys
AC-AISi7Mg AC-42000 |A 356 LM 25 AS7g o -
Magnesium alloys, Titanium, Titanium alloys
MgMn2 3.3520 M1A MAG-E-101 G-M2 - -
MgAI3Zn 3.5312 AZ31B MAG-E-111 G-A3Z1 - =
MgAI6Zn 3.5612 AZB1A MAG-E-121 G-A6Z1 - -
MgAI8Zn 3.5812 AZBOA = G-A7Z1 = -
il 3.7025 - TA1 - ~ B
Ti2 3.7035 - TA2 - - -
TiAleV4 3.7165 - TA10-13,28,56 |- - -
TiAIMo4Sn2 3.7185 - T A 45-51,57 - - -

The publisher and its affiliates have taken care to collect the above data to the best of their ability. However, no
responsibility is accepted by the publisher or any of its affiliates regarding its content or any statement herein or
omission there from which may result in any loss or damage to any party using the data shown above.




GENERAL INFORMATION Material cross reference list

|so Coromant | Country

Material o -
Classifi- Great Britain |Sweden | USA | Germany | France | Italy | Spain | Japan
cation Standard
(cMC)

BS EEE |AisysaE  |[wenr | DIN |AFNOR | UNI | UNE | s
Unalloyed steel
01.1 4360 40 C 1311 A570.36 10038 | RSt.37-2 E 24-2 Ne STKM 12A,C
01.1 030A04 1A 1325 115 10038 | GS-CK16 |- - - -
01.1 4360 40 B 1312 A573-81 65 10116 | St37-3 E24-U Fe37-3
01.1 080M15 - 1350 1015 1.0401 | C15 CC12 C15C16 Fi11
01.1 050A20 20/2D | 1450 1020 10402 | C22 CC20 C20C21 Fi12 -
01.1 230M07 - 1912 1213 10715 | 9SMn28 5250 CF9SMn28 11SMn28 | SUM22
01.1 - - 1914 12L13 10718 | 9SMnPb28 | S250Pb | CFOSMnPb28 | 11SMnPb28 | SUM22L
01.1 - - - - 1.0722 | 10SPb20 10PbF2 | CF10SPb20 10SPb20 -
01.1 240M07 1B - 1215 10736 | 9SMn36 $300 CF9SMn36 12SMn35 | -
01.1 - - 1926 12L14 10737 | 9SMnPb36 | S300Pb | CF9SMnPb36 | 12SMnP35 | -
01.1 080M15 32C | 1370 1015 11141 | Ck15 XC12 C16 C15K S15C
01.1 - - - 1025 11158 | Ck25 - - - $25C
01.1 4360 55 € 2145 A572-60 18900 | StE 380 - FeE390KG
01.1 4360 55 € 2142 A572-60 - 17MV6 | NFASS- |- -

501E 36
01.2 060A35 - 1550 1035 10501 | C35 CC35 C35 F113
01.2 080M46 - 1650 1045 10503 | C45 CC45 C45 Fi14
01.2 212M36 8M 1957 1140 10726 | 35520 35MF4 - F210G -
01.2 150M36 15 - 1039 11157 | 40Mn4 35M5 - - -
01.2 - - 2120 1335 11167 | 36MN5 40M5 - 36Mn5 SMn438(H)
01.2 150M28 14A |- 1330 11170 | 28Mn6 20M5 C28Mn - SCMn1
01.2 060A35 - 1572 1035 11183 | Cf35 XC38TS | C36 - $35C
01.2 080M46 - 1672 1045 11191 | Ckd5 XC42 C45 C45K S45C
01.2 060A52 - 1674 1050 11213 | Cf53 XC48TS | C53 - S50C
01.3 070M55 - 1655 1055 10535 | C55 - C55 - -
01.3 080A62 40 |- 1060 10601 | C60 CC55 C60 - -
01.3 070M55 - - 1055 11203 | Ck55 XC55 C50 C55K $55C
01.3 080A62 43D | 1678 1060 11221 | Ck60 XC80 C60 - S58C
01.4 060 A 96 1870 1095 11274 | Ck 101 Xc100 |- F-5117
01.4 BW 1A 1880 W1 11545 | C105W1 | Y105 C36KU F-5118 SK 3
01.4 BW2 - 2900 W210 1.1545 | C105W1 Y120 C120KU F515 SUP4
Low-alloy steel (02.7 = Non-hardened, 02.2 = Hardened and tempered)
02.1 4360 43C 1412 A573-81 10144 | St4d-2 E28-3 - - SM 400A;B,C
02.1 4360 508 2132 - 10570 | St52-3 E36-3 Fe52BFN/Fe52CFN | - SM490AB,C;YAYB
02.1 150 M 19 2172 5120 10841 | St52-3 20MC5 | Fe52 F-431
02.1 250A53 45 2085 9255 10004 | 558i7 5557 55Si8 56Si7
02.1 - - - 9262 10061 | 60SICr7 60SC7 60SiCr8 60SiCr8 -
02.1 534A99 31 2058 52100 1.3505 | 100Cr6 100C6 100Cr6 F131 SuJ2
02.1 1501240 |- 2912 ASTM A204GrA | 15415 | 15Mo3 1503 16Mo3KW 16Mo3 -
02.1 1503-245-420 - 4520 15423 | 16Mo5 - 16Mo5 16Mo5
02.1 - - - ASTM A350LF5 | 15622 | 14Ni 16N6 14Ni6 15Ni6 -
02.1 805M20 362 | 2506 8620 16523 | 2INiCrMo2 [ 20NCD2 | 20NiCrMo2 20NiCrMo2 | SNCM220(H)
02.1 311-Type 7 - 8740 16546 | 4ONiCrMo22 | - 40NICrMo2(KB) | 4ONiCrMo2 | SNCM240
02.1 820A16 - - - 16587 | 17CrNiMo6 | 18NCD6 |- 14NiCrMo13
02.1 523M15 - - 5015 17015 | 15013 1203 - - SCr415(H)
02.1 - - 2045 5140 17045 | 42Cr4 - - 42Cr4 SCr440
02.1 527A60 48 - 5155 17176 | 5503 55C3 - - SUP9(A)
02.1 - - 2216 - 17262 | 15CrMo5 120D4 - 12CrMod SCM415(H)
02.1 1501-620Gr27 - ASTMA182  |1.7335 | 13CrMo44 |15CD35 | 14CrMod 5 14CrMod5
FI1;F12 15CD4.5

02.1 1501622 |- 2018 ASTMA182 | 17380 | 10CrMo910 |12CD9,10 |12CrMo9,10 | TUH

Gr.31:45 - F22 - -
02.1 1503-660-440 - - 17715 | 14MoV63 |- - 13MoCrV6
02.1 722 M 24 2240 - 18515  |31CeMo12 [30CD12  |30CrMo12 F-1712
02.1 897M39 4Cc |- - 18523 | 39CrMoVi39 |- 36CrMoV12 -
02.1 52414 - 2092 Lt 17039 | 34MoCrS4G |- 105WCR 5 -
02.1 605A32 - 2108 8620 15419 | 20MoCrS4 |- - F520.
02.1 823M30 33 2512 - 17228 | 55NICrMoV6G | - 653M31 -
02.1 - - 2127 - 17139 | 16MnCr5 - - -
02.1 830 M 31 2534 - - 31NiCrMo134 |- - F-1270
02.1 - 2550 L6 12721 | 50NiCri3  |55NCV6 |- F-528
022 640A35 A |- 3135 15710 | 36NiCr6 35NC6 - - SNC236
022 - - 3415 15732 | 14NiCri0 [14NCI1 | 16NiCr11 15NiCr11 SNC415(H)
022 655M13; A12 | 36A |- 3415;3310 15752 | 14NiCri4  [12NC15 |- - SNCB15(H)
022 - - 2090 9255 10004 | 5587 5557 - -
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Material cross reference list ~ GENERAL INFORMATION

Coromant | Country
ISO

(I\;I;?srilf?_l Great Britain Sweden USA Germany France | Italy | Spain | Japan

cation Standard

(CMC)

BS EN SS AISI/SAE W.-nr. DIN AFNOR UNI UNE JIS

02.1/02.2 | 816M40 110 - 9840 1.6511 36CrNiMo4 | 40NCD3 38NiCrMo4(KB) | 35NiCrMo4

02.1/02.2 | 817M40 24 2541 4340 1.6582 35CrNiMo6 | 35NCD6 35NiCrMo6(KB) | - -

02.1/02.2 | 530A32 18B - 5132 1.7033 34Cr4 32C4 34Crd4(KB) 35Cr4 SCr430(H)

02.1/02.2 | 530A40 18 - 5140 1.7035 41Cr4 42C4 41Cr4 42Cr4 SCr440(H)

02.1/02.2 | (527M20) - 2511 5115 1.7131 16MnCr5 16MC5 16MnCr5 16MnCr5 -

02.1/02.2 | 1717CDS110 | - 2225 4130 1.7218 25CrMo4 25CD4 25CrMo4(KB) 55Cr3 SCM420;SCM430

AM26CrMod

02.1/02.2 | 708A37 19B 2234 41374135 1.7220 34CrMo4 35CD4 35CrMo4 34CrMo4 SCM432;SCCRM3

02.1/02.2 | 708M40 19A 2244 4140;4142 1.7223 41CrMo4 42CD4TS | 41CrMod 42CrMo4 SCM 440

02.1/02.2 | 708M40 19A 2244 4140 1.7225 42CrMo4 42CD4 42CrMo4 42CrMo4 SCM440(H)

02.1/02.2 | 722M24 40B 2240 - 1.7361 32CrMo12 30CD12 32CrMo12 F124.A -

02.1/02.2 | 735A50 47 2230 6150 1.8159 50C1V4 50CV4 50CrV4 51Crv4 SUP10

02.1/02.2 | 905M39 41B 2940 - 1.8509 41CrAIMo7 | 40CADS, 12| 41CrAIMo7 41CrAIMo7

02.1/02.2 | BL3 - - L3 1.2067 100Cr6 Y100C6 - 100Cr6 -

02.1/02.2 |- - 2140 - 1.2419 105WCr6 105WC13 | 10WCr6 105WCr5 SKS31
107WCr5KU SKS2, SKS3

02.1/02.2 |- - - L6 1.2713 55NiCrMoV6 | 55NCDV7 | - F.520.8 SKT4

High-alloy steel

03.11 1501-509;510 | - - ASTM A353 1.5662 X8Ni9 - X10Ni9 XBNi09

03.11 - - - 2515 1.5680 12Ni19 Z18N5 - -

03.11 832M13 36C - - 1.6657 14NiCrMo134 | - 15NiCrMo13 14NiCrMo131

03.11 BD3 - - D3 1.2080 | X210Cr12 Z200C12 | X210Cr13KU X210Cr12 SKD1
X250Cr12KU

03.11 2314 1..2083

03.11 BH13 - 2242 H13 1.2344 | X40CrMoV5 1 | Z40CDV5 | X35CrMoV05KU | X40CrMoV5 | SKD61
X40CrMoV511KU

03.11 BA2 - 2260 A2 1.2363 | X100CrMoV5 1 | Z100CDV5 | X100CrMoV51KU | X100CrMoV5 | SKD12

03.11 - - 2312 - 12436 | X210Crw12 |- X215CrW12 1KU | X210Crw12 | SKD2

03.11 BS1 - 2710 S1 1.2542 | 45WCrV7 - 45WCrV8KU 45WCrSi8 -

03.11 BH21 - - H21 1.2581 X30WCrV9 3 | Z30WCV9 | X28W09KU X30WCrV9 SKD5

X30WCrV9 3KU X30WCrVv9 3KU

03.11 - - 2310 - 1.2601 X165CrMoV 12 | - X165CrMoW12KU | X160CrMoV12 | -

03.11 401845 52 - HW3 14718 | X45GrSio93 Z45CS9 X45GrSi8 F322 SUH1

03.11 4959BA2 - 2715 D3 1.3343 | 86-5-2 Z40CSD10 | 15NiCrMo13 - SUH3

03.13 BM 2 2722 M2 1.3343 | S6/5/2 Z 85WDCV | HS 6-5-2-2 F-5603. SKH 51

03.13 BM 35 2723 M 35 1.3243 | S6/5/2/5 6-5-2-5 HS 6-5-2-5 F-5613 SKH 55

03.13 - 2782 M7 1.3348 | S2/9/2 - HS 2-9-2 F-5607

03.21 = > 2736 HNV3 1.2379 | X210Cr12 G

Steel castings

06.2 - - 2223 - - - -
06.33 Z120M12 - - - 1.3401 G-X120Mn12 | Z120M12 | XG120Mn12 X120Mn12 SCMnH/1
06.33 BW10 2183 1.3401 2120 M12 | GX120 Mn12 F-8251 SEMn H1

Trade names

02.1 OVAKO 520M (Ovako Steel)
02.1 FORMAX (Uddeholm Tooling)
02.1 IMACRO NIT (Imatra Steel)
02.2 INEXA 482 (XM) (Inexa Profil)
S355J2G3(XM)
C45(XM)
16MnCrS5(XM)
INEXA280(XM)
070M20(XM)
02.2 HARDOX 500 (SSAB - Swedish Steel Corp.)
02.2 WELDOX 700 (SSAB - Swedish Steel Corp.)
) o
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GENERAL INFORMATION

Material cross reference list

| so Coromant Country
ggiesriﬁ_l Great Britain |Sweden |USA | Germany | France | Italy | Spain | Japan
cation Standard
> (CMC)
BS | EN | SS | AISI/SAE | W.-nr. | DIN |AFNOR |UNI |UNE |JIS
M Stainless steels
Ferritic / martensitic materials (05.71, 12 = Forged, 15.11, 12 = Cast)
05.11/15.11 | 403517 2301 403 1.4000 X7Cr13 Z6C13 X6Cr13 F3110 SUS403
1.4001 X7Cr14 - - F.8401 -
05.11/15.11 | 416 S 21 2380 416 1.4005 X12CrS13 Z11CF13 X12 CrS 13 F-3411 SUS 416
05.11/15.11 | 430S15 960 2320 430 1.4016 X8Cr17 Z8C17 X8Cr17 F3113 SUS430
05.11/15.11 | 410S21 56A 2302 410 1.4006 X10Cr13 Z10C14 X12Cr13 F.3401 SUS410
05.11/15.11 | 430S17 60 2320 430 - X8Cr17 Z8C17 X8Cr17 F.3113 SUS430
05.11/15.11 | 420S45 56D 2304 - 1.4034 X46Cr13 Z40CM X40Cr14 F.3405 SUS420J2
Z38C13M
05.11/15.11 | 405517 - 405 1.4002 Z8CA12 X6CrAl13
05.11/15.11 | 420S37 - 2303 420 1.4021 - 720C13 X20Cr13 - -
05.11/15.11 | 431529 57 2321 431 1.4057 X22CrNi17 Z15CNi6.02 X16CrNi16 F.3427 SUS431
05.11/15.11 | - - 2383 430F 1.4104 X12CrMoS17 Z10CF17 X10CrS17 F3117 SUS430F
05.11/15.11 | 434517 2325 434 1.4113 X6CrMo17 Z8CD17.01 X8CrMo17 SUS434
05.11/15.11 | 425C11 2385 CA6-NM | 1.4313 X5CrNi13 4 Z4CND13.4M (G)X6CrNi304 SCS5
05.11/15.11 | 403517 - - 405 1.4724 X10CrA113 Z10C13 X10CrA112 F311 SUS405
05.11/15.11 | 430S15 60 430 1.4742 X10CrA118 Z10CAS18 X8Cri7 F.3113 SUS430
05.11/15.11 | 443565 59 - HNV6 1.4747 X80CrNiSi20 Z80CSN20.02 X80CrSiNi20 F.320B SUH4
05.11/15.11 | - - 2322 446 1.4762 X10CrA124 Z10CAS24 X16Cr26 SUH446
05.11/15.11 | 349554 - EV8 1.4871 X53CrMnNiN21 9 | Z52CMN21.09 X53CrMnNiN21 9 SUH35, SUH36
05.11/15.11 | - 2326 S44400 1.4521 X1CrMoTi18 2 -
05.11/15.11 | - 2317 - 1.4922 X20CrMoV12-1 - X20CrMoNi 12 01
05.12/15.12 | - - 630 14542/ | - Z7CNU17-04 -
1.4548
Austenitic materials (05.21, 22, 23 = Forged, 15.21, 22, 23 = Cast)
— 05.21/15.21 | 304511 - 2352 304L 1.4306 - Z2CN18-10 X2CrNi18 11 - -
() 05.21/15.21 | 304S31 58E 2332/2333 304 1.4350 X5CrNi189 Z6CN18.09 X5CrNi18 10 F.3551 SUS304
F.3541
3 F.3504
(7)) 05.21/15.21 | 303S21 58M 2346 303 1.4305 X12CrNiS18 8 Z10CNF 18.09 X10CrNiS 18.09 | F.3508 SUS303
(7, 05.21/15.21 | 304515 58E 2332 304 1.4301 X5CrNi189 Z6CN18.09 X5CrNi18 10 F.3551 SUS304
7, 304C12 2333 Z3CN19.10 - - SUS304L
q, 05.21/15.21 | 304512 2352 304L 1.4306 X2CrNi18 9 Z2CrNi18 10 X2CrNi18 11 F.3503 SCS19
— 05.21/15.21 |- 2331 301 1.4310 X12CrNi17 7 Z12CN17.07 X12CrNi17 07 F.3517 SUS301
.E 05.21/15.21 | 304562 - 2371 304LN 1.4311 X2CrNiN18 10 Z2CN18.10 - - SUS304LN
m 05.21/15.21 | 316516 58J 2347 316 1.4401 X5CrNiMo18 10 Z6CND17.11 X5CrNiMo17 12 | F.3543 SUS316
e 05.21/15.21 | - - 2375 316LN 1.4429 X2CrNiMoN18 13 | Z2CND17.13 - - SUS316LN
(’) 05.21/15.21 | 316513 2348 316L 1.4404 - Z2CND17-12 X2CrNiMo1712 -
05.21/15.21 | 316513 2353 316L 1.4435 X2CrNiMo18 12 Z2CND17.12 X2CrNiMo17 12 SCS16
- - SUS316L
05.21/15.21 | 316533 2343 316 1.4436 Z6CND18-12-03  [X8CrNiMo1713 -
2347
05.21/15.21 | 317512 2367 317L 1.4438 X2CrNiMo18 16 Z2CND19.15 X2CrNiMo18 16 SUS317L
05.21/15.21 |- 2562 UNS 1.4539 X1INiCrMo Z2 NCDU25-20 |- -
V 0890A
05.21/15.21 | 321512 58B 2337 321 1.4541 X10CrNiTi18 9 Z6CNT18.10 X6CrNiTi18 11 F.3553 SUS321
F.3523
05.21/15.21 | 347517 58F 2338 347 1.4550 X10CrNiNb18 9 Z6CNNb18.10 X6CrNiNb18 11 F.3552 SUS347
F.3524
05.21/15.21 | 320S17 58J 2350 316Ti 1.4571 X10CrNiMoTi18 10 | Z6NDT17.12 X6CrNiMoTi17 12 | F.3535
05.21/15.21 | - - - 318 1.4583 X10CrNiMoNb 18 12 | Z6CNDNb17 13B |X6CrNiMoNb17 13| - -
05.21/15.21 | 309524 - 309 1.4828 X15CrNiSi20 12 Z15CNS20.12 - - SUH309
05.21/15.21 | 310524 - 2361 310S 1.4845 X12CrNi25 21 Z12CN25 20 X6CrNi25 20 F.331 SUH310
05.21/15.21 | 301521 58C 2370 308 1.4406 X10CrNi18.08 Z1NCDU25.20 - F.8414 SCS17
15.21 - 2387 - 1.4418 X4 CrNiMo16 5 Z6CND16-04-01
05.22/15.22 | 3165111 17-7PH 1.4568/ Z8CNA17-07 X2CrNiMo1712
1.4504
05.23/15.23 | - 2584 NO8028 | 1.4563 Z1NCDU31-27-03 |-
05.23/15.23 | - 2378 S31254 - Z1CNDU20-18-06AZ |-
Austenitic / ferritic materials (Duplex) (05.51, 52 = Forged, 15.51, 52 = Cast)
05.51/15.51 | - 2376 $31500 1.4417 X2CrNiMoSi195 | - -
05.51/15.51 |- 2324 S32900 - X8CrNiMo27 5 - -
05.52/15.52 | - 2327 $32304 X2CrNiN23 4 Z2CN23-04AZ -
05.52/15.52 | - 2328 - - - -
05.52/15.52 | - 2377 $31803 X2CrNiMoN22 53 | Z2CND22-05-03 |-
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I SO Coromant | Country
(I\;Ilgtse;rilfeix! Great Britain | Sweden | USA | Germany | France | Italy | Spain | Japan
fgﬂ%; Standard

> BS [EN [ss | AIS/SAE | W.-nr. | DIN |AFNOR | UNI [UNE [ JIS
M Trade names
Stainless steels
05.21/15.21 | SANMAC 304 (Sandvik Steel)
05.21/15.21 | SANMAC 304L (Sandvik Steel)
05.21/15.21 | SANMAC 316 (Sandvik Steel)
05.21/15.21 | SANMAC 316L (Sandvik Steel)
05.23/15.23 | 254 SMO
05.23/15.23 | 654 SMO
05.23/15.23 | SANMAC SANICRO  (Sandvik Steel)
05.52/15.52 | SANMAC SAF 2205 (Sandvik Steel)
05.52/15.52 | SANMAC SAF 2507 (Sandbvik Steel)
Malleable cast iron
07.1 8 290/6 0814 = MN 32-8 FCMB310
07.1 B 340/12 0815 32510 GTS-35 MN 35-10 FCMW330
07.2 P 440/7 0852 40010 08145 | GTS-45 Mn 450 GMN 45 FCMW370
07.2 P 510/4 0854 50005 08155 | GTS-55 MP 50-5 GMN 55 FCMP490
P 570/3 0858 70003 GTS-65 MP 60-3 FCMP540
07.2 P570/3 0856 A220-70003 0.8165 | GTS-65-02 Mn 650-3 GMN 65 - FCMP590
07.3 P690/2 0862 A220-80002 08170 | GTS-70-02 Mn700-2 GMN 70 FCMP690
Grey cast iron
08.1 0100
08.1 0110 No 20 B GG 10 Ft10D FC100
08.1 Grade 150 0115 No 25 B 06015 | GG 15 Ft15D G15 FG 15 FC150
08.1 Grade 220 0120 No 30 B 06020 [GG20 Ft20D G20 FC200
08.2 Grade 260 0125 No 35B 06025 | GG25 Ft25D G25 FG 25 FC250
No 40 B
08.2 Grade 300 0130 No 45 B 06030 [ GG30 Ft30D G30 FG 30 FC300
08.2 Grade 350 0135 No 50 B 06035 | GG 35 Ft35D G35 FG 35 FC350
08.2 Grade 400 0140 No 55 B 06040 [ GG40 Ft40D
08.3 L-NiCuCr202 0523 A436Type2 | 06660 | GGL-NCr202 L-NC 202
Nodular cast iron
09.1 SNG 420/12 0717-02 60-40-18 0.7040 GGG 40 FCS 400-12 GS 370-17 FGE 38-17 | FCD400
09.1 SNG 370/17 0717-12 - GGG 40.3 FGS 370-17
09.1 - 0717-15 - 0.7033 GGG 35.3 -
09.1 SNG 500/7 0727-02 80-55-06 07050 | GGG 50 FGS500-7 | GS 500 FGE50-7 | FCD500
09.1 Grade S6 0776 A43D2 0.7660 | GGG-NiCr202 S-NC 202 - -
09.2 SNG 600/3 0732-03 - GGG 60 FGS 600-3 FCD600
09.2 SNG 700/2 0737-01 100-70-03 07070 | GGG 70 FGS700-2 | GS700-2 FGS70-2 | FCD700
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Coromant

ISO Coromant | Country
i\:lllgtsesrilf?_l Great Britain | Sweden | USA | Germany | France | Italy | Spain Japan
cation Standard
» (CMC)
BS [N [ss |wsusaE |wenr. | DIN larNoR [ uNi | UNE JI
n 30.21 - - 4251 SC64D 3.2373 G-AISIOMGWA A-S7G - C4BS
= 30.21 LM5 - 4252 GD-AISI12 - G-ALMG5 A-SU12 - AC4A
2 O [30.21/30.22 | LM25 4244 356.1 A5052
E _'g 4247 A413.0 GD-AISiI12 A6061
7 [7) LM24 4250 A380.1 GD-AISi8Cu3 A7075
c E LM20 4260 A413.1 G-AISi12(Cu) ADC12
O LM6 4261 A413.2 G-AISi12
Z LM9 4253 A360.2 G-AISi10Mg(Cu)
S Heat resistant super alloys
20.11 - 330 1.4864 X12NiCrSi36 16 Z12NCS35.16 | F-3313 - SUH330
20.11 330C11 - 1.4865 G-X40NiCrSi38 18 | - XG50NiCr39 19| - SCH15
20.21 - 5390A 2.4603 - NC22FeD - -
20.21 - 5666 2.4856 NiCr22Mo9Nb NC22FeDNB
20.21 HR5,203-4 - 2.4630 NiCr20Ti NC20T
20.22 - 5660 LW2.4662 | NiFe35Cr14MoTi ZSNCDT42 -
20.22 3146-3 5391 LW2 4670 | S-NiCr13A16MoNb | NC12AD -
20.22 HR8 5383 LW2.4668 | NiCri9Fe19NbMo | NC19eNB -
20.22 3072-76 4676 2.4375 NiCu30Al - -
20.22 Hr401,601 - 2.4631 NiCr20TiAk NC20TA
20.22 - AMS 5399 2.4973 NiCr19Co11MoTi NC19KDT
20.22 AMS 5544 LW2.4668 | NiCri9Fe19NbMo | NC20K14 -
20.24 AMS 5397 LW2 4674 | NiCo15Cr1OMOoAITi |- -
(72) 20.32 5537C LW2.4964 | CoCr20W15Ni KC20WN -
>i AMS 5772 - CoCr22W14Ni KC22WN -
o
= .
® | Titanium alloys
qk, 23.22 TA14/17 AMS R54520 TiAI5Sn2.5 T-ASE
Q 23.22 TA10-13/TA28 AMS R56400 TiAIBV4 T-A6V
: 23.22 TA1 AMS R56401 TIAIBVAELI -
0 |82 - - TiAl4Mo4Sn4Si0.5 |-
(7))
(- Trade names
L)
~ Iron base
D Incoloy 800
8 Nickel base
- 20.2 Haynes 600
w~ 20.2 Nimocast PD16
(V] 20.2 Nimonic PE 13
()] 20.2 Rene 95
I 20.21 Hastelloy C
20.21 Incoloy 825
20.21 Inconel 600
20.21 Monet 400
20.22 Inconel 700
20.22 Inconel 718
20.22 Mar - M 432
20.22 Nimonic 901
20.22 Waspaloy
20.24 Jessop G 64
Cobalt base
20.3 Air Resist 213
20.3 Jetalloy 209
H Hardened materials
04.1 - - 2258-08 440A 1.4108 X100CrMo13 - C4BS
04.1 - - 2534-05 610 14111 X110CrMoV15 - AC4A
04.1 - - 2541-06 0-2 - X65CrMo14 - AC4A
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STRUCTURAL STEELS 1/(New European Designations)

New Designation according Europe Germany|France| United Italy
to: Kingdom

EN 10025-2 EN 10025(93) EN 10025(90) EN 101132 EN 10113- DIN NFA BS 4360 UNI 7070
3 17100 35-501
S185 1.0035 S 185 Fe 310-0 St33  A33 Fe 320
R St 37-
S 235 JR 10038 S235JR(G2) FeE 3608 137" E242 40(A)B Fe 3608
St37-3
S 235 JO 1.0114 S235J0 FeE360C 373 E243 40C Fe360C
S$235J2G3 Fe E 360 D1 St ,‘17'3 E24-4 40D Fe360D
S 235 J2 10117 S235J2G4 Fe E 360 D2 40 EE
S 275 JR 1.0044 S275JR  Fe430B St44-2 E28-2 43 (A)B Fe 430 B
S275J0 10143  S275J0  Fe430C St443 E283 43¢ FeddnC
St44-3
2750263 Fe430D1 S275N  s2r5M 143 E284 43D Fe430Dd
S 275 J2 10145  S275J2G4 Fe430D2 S275NL S 275ML 43 EE
S 355 JR 1.0045 S355JR  Fe510B E36-2 50B Fe510B
S 355 JO 1.0553 S355J0  Fe510C St 32'3 E363 50C Fe510C
St 52-3
$355J263 Fe510D1 S355N  S355M O % 50D Fe510D
S 355 J2 10577  S355J2G4 Fe510D2 S355NL S 355 ML
S 355K2G3 Fe 510 DD1 E 36-4 50 DD FeD%m
S 355 K2 10596  S355K2G4 Fe 510 DD2 50 EE

Remark: Qualities according to EN 10025 (93) can be performed with cold forming aptitude; the steel designation is then
followed by the C letter.

STRUCTURAL STEELS (New European Designations)

New Designation Europe Spain Belgium Sweden Portugal Austria Norway
according to:

EN 10025-2 UNE 36.080 NBN 21101 MNC 810E NP 1729  M3116
10025(93)
S185 1.0035 S 185 A 310-0 A320  SS13.0000 FE310-0 St320 NS 12120
AE ,2:%5 = USt360B NS 12 122
S235JR 10038  ° %gg)JR AE ﬁﬁf’ B- AE235B SS13.11.00 FE360-B RSt360b NS 12123

S 235 JO 1.0114 §$235J0 AE235C AE235C SS13.12.00 FE360-C St360C NS 12124
St 360 CE
§$235J2G3 AE235D AE235D FE 360-D St360D NS 12124



S 235 J2 1.0117 S 235 J2G4
AE 255
A,B,C.D
S 275 JR 1.0044 S 275 JR AE275B AE295B SS14.12.00 FE430-B St430B NS 12142
S 275 JO 1.0143 S 275 JO AE275C AE295C FE 430-C St430C NS 12143
St 430 CE
S275J2G3 AE275D AE295D SS14.14.00 FE430-D St430D NS 12143
S 275 J2 1.0145 S 275 J2G4 AE295DD SS 14.14.01
SS 26.32.00
SS 26.34.11
SS 21.72.00
SS 21.74.01
S 355 JR 1.0045 S 355 JR AE355B AE355B SS21.32.01 FE510-B
S 355 JO 1.0553 S 355 J0 AE355C AE355C SS21.34.01 FES510-C St510C NS 12153
§$355J2G3 AE355D AE355D SS21.35.01 FE510-D St510D NS 12153
S 355 J2 1.0577 S 355 J2G4 SS 26.42.00
S 355 K2G3 AE 355DD SS 26.44.11 FE 510-DD
S 355 K2 1.0596 S 355 K2G4

Remark: Qualities according to EN 10025 (93) can be performed with cold forming aptitude; the steel designation is then
followed by the C letter.

STRUCTURAL STEELS (New European Designations)

New Designation according to] __Europe | Canada | _India__| __Japan __[internationall _USA__

EN 10025-2 EN 10025 CSA 40-21 IS JIS3101 JIS 3106 1S0630  ASTM
(93)
S185 1.0035 S185 SS 330 A 283
E185 AB.C.D
S 235 JR 10038 S235JR(G2) 230G IS226  SS400 SM400A E 2358
S 235 JO 10114  $235J0 Fe 410-S SM400B E 235C
S 235 J2G3 SM400C  E235D
S 235 J2 10117 S235J26G4 A 36
S 275 JR 10044  S275JR  260W,WT IS 2062 E2758 A 529
S 275 JO 10143  S275J0 Fe 410 WA E275C  gr50, 55
S 275 J2G3 Fe 410 WB E275D A 572
S 275 42 10145 S 275J2G4 Fe 410 WC gr42, 50
300 W, WT
A573
gr.58, 65, 70
S 355 JR 10045  S355JR 350 W,WT  IS961  SS490 SM490 A A 633
S 355 JO 10553 35540 Fe 570 HT SS490B E355C  gr. A C,D
S 355 J2G3 Fe 540 WHT SS490C  E355D
S 355 J2 10577 S 355J2G4 SSY‘;\QO A 656
SS 490
S 355 K2G3 > gr. 50
S 355 K2 10596 S 355 K2G4 SM 520 B



SM 520 C A 709
gr.36,50,50W
A808

Remark: Qualities according to EN 10025 (93) can be performed with cold forming aptitude;
the steel designation is then followed by the C letter.

STRUCTURAL STEELS (New European Designations)

PR. EN 10.025-4
(99) Weldable
steels,
fine grain
thermomechanical
rolling
According According According According According According According According According According According According
to EN to EN to EN to EN to EN to EN to EN to EN to EN to EN to EN to EN
10027-1 et 10027-2 10027-1 10027-2 10027-1 10027-2 10027-1 10027-2 10027-1 10027-2 10027-1 10027-2

ECISS IC et CR
10 10260
S185 1.0035 S185 1.0035

S235JR  1.0037

PR. EN 10.025-3
PR. EN 10.025-2 (99) Weldable
(99) Forming steels, fine grain
qualities normalized or
normalized rolled

Following

Designation PR. EN 10.025-2 PR BN 104025 (5i2)

Steels resistant to
atmospheric corrosion

EN 10.025 (90) + A1 (99)
(93)

S235JRG1  1.0036 _ _ S235JRC  1.0122
S235JRG2 1.0038 S235JR  1.0038 _ _
S235J0 1.0114 S235J0 1.0114 S235J0C 1.0115 S235J0W  1.8958
S235J2G3  1.0116 _ _ _ _
S235J2G4 1.0117 S235J2 1.0117 S235J2C 1.0119 S235J2W  1.8951

S275JR  1.0044 S275JR  1.0044 S275JRC 1.0128
S275J0 1.0143 S275J0 1.0143 S275J0C 1.0140 S275N  1.0490 S275M  1.8818

S275J2G3  1.0144 _ _ _ _ - _ _ _

S275J2G4 1.0145 S275J2 1.0145 S275J2C 1.0142 S275NL  1.0491 S275ML  1.8819

S355JR  1.0045 S355JR  1.0045 S355JRC 1.0551 - -

S355J0 1.0553 S355J0 1.0553 _ _ S355J0W  1.8959
S§355J2G3  1.0570 _ _ S355J0C 1.0554 S355JOWP 1.8945
8355J2G4 1.0577 S355J2 1.0577 $S355J2C 1.0579 S355N  1.0545 S355M  1.8823 S355J2W  1.8965
S355K2G3 1.0595 S355J2WP  1.8946

S355K2G4 1.0596 S355K2 1.0596 S355K2C 1.0594 S355NL 1.0546 S355ML 1.8824 S355K2W  1.8967
S420N  1.8902 S420M  1.8825
S420NL  1.8912 S420ML 1.8836
S460N  1.8901 S460M  1.8827
S460NL  1.8903 S460ML  1.8838



7.1 | Material data sheets 7.1 | Material data sheets
Designations, available types, temperature limits Strength values at room temperature (RT)
(guaranteed values ")
Material Material no. | Short name Short name Semi-finished Documentation | Documenta- Upper Material no. Yield point Tensile strength |  Breaking elongation, min. Notched bar Remarks
group to to to product tion old temp. to min. Ry R. impact strength
DIN EN 10027 | DIN EN 10 027 DIN limit °C DIN EN 10 027 N/mm? N/mm? Ay Ay min. A, (KV 2)
(old) % % J
Unalloyed 1.0254 P235TR1 St370 Welded tube DIN EN 102171 DIN 1626 300 1.0254 235 360-500 23 s<16
i Seamlesstube | DINEN 10216-1 | DIN 1629
1.0255 P235TR2 St374 Welded tube DIN EN 10217-1 1.0255 235 360-500 23 at 0°C: 27 s<16
Seamless tube | DIN EN 10216-1
1.0427 C22G1 Cc223 Flanges VdTUV-W 364 350 1.0427 240 410-540 20 (transverse) at RT: 31 s<70
Common 1.0038 S235JRG2 RSt 372 Steel bar, flat DIN EN 10025 300 1.0038 235 340-470 21267 17213 at RT: 27 3<s<100(R,)
2{;?””' 10050 £29 St502 | products, wire rod, 10050 2% 470610 16207 12169 10<5<150 (KV)
1.0570 $355J2G3 St52-3 profiles ADW1 1.0570 355 490-630 1822 14183 at -20°C: 27 s< 16 (Ryy)
Hef_"t " 1.0460 C22G2 Cc228 Flanges VdTOVW 350 450 1.0460 240 410-540 20 at RT: 31 s<70
Unalloye
steel
Heﬁ_‘t 1.0345 P235GH HI Sheet DIN EN 10028 DIN 17155 480 1.0345 235 360-480 25 at 0°C: 27 s<16
ot Seamlesstube | DINEN 10216 450 25 360500 2 at0°C: 27 s<16
1.0425 P265GH Hil Sheet DIN EN 10028 DIN 17155 480 1.0425 265 410-530 23 at0°C: 27 s<16
1.0481 P295GH 17Mn4 Sheet DIN EN 10028 DIN 17155 500 1.0481 295 460-580 22 at0°C: 27 $<16
Seamless tube DIN 17175 270
15415 16Mo3 15Mo3 Sheet DIN EN 10028 DIN 17155 530 15415 275 440-590 24 atRT: 31 s<16
Seamless tube DIN 17175 270
17335 13CrMod-5 13CrMo 44 Sheet DIN EN 10028 DIN 17155 570 17335 300 440-600 20 atRT: 31 s<16
Seamless tube DIN 17175 290
17380 10CrMo9-10 | 10CrMo 910 Sheet DIN EN 10028 DIN 17155 600 17380 310 480-630 18 atRT: 31 s<16
Seamless tube DIN 17175 280
1.0305 P235G1TH St35.8 Seamless tube DIN 17175 480 1.0305 235 360-480 23 atRT 34 s<16
Fine-grained
structural
steel
Standard 1.0562 P355N StE 355 Sheet DIN EN 10028 DIN 17102 1.0562 355 490-630 22 at 0°C: 47 s<16
heat resist. 1.0565 P355NH WStE 355 Strip 400 1.0565 at0°C: 47 s<16
cold resist. 1.0566 P355NL1 TStE 355 Steel bar (-50) " 1.0566 at0°C: 55 s<16
special 11106 P355NL2 EStE 355 (-60) 11106 at0°C: 90 s<16

1) Cold resistant limit

174

1) Smallest value of longitudinal or transverse test
2) New designation to DIN EN 10045; average of 3 specimens in DIN EN standards
3) Dependent on product thickness
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7.1 | Material data sheets
Designations, available types, temperature limits

HYDRA

7.1 | Material data sheets
Strength values at room temperature (RT)

(guaranteed values ¥)

HYDRA

Material Material no. Short name Semi-finished product |Documentation | Documentation Upper
group to to old temp.
DIN EN 10 027 DIN EN 10 027 limit °C
Stainless 14511 X3CrNb17 Strip DINEN 10088 | DIN 174412 200
ferritic steel VATOV-W422 nach VaTOV
14512 X2CrTin2 Strip DIN EN 10088 350
SEW 400
Stainless 1.4301 X5CrNi18-10 Strip DIN EN 10088 | DIN 17441/97 550 /300"
:t“e“’e‘f"mc Strip Sheet DIN 17440/96
14306 X2CrNi19-11 Strip DIN EN 10088 | DIN 17441/97 550 /350"
Strip Sheet DIN 17440/96
1.4541 X6CrNiTi18-10 Strip DIN EN 10088 | DIN 17441/97 550 /400"
Strip Sheet DIN 17440/96
14571 X6CrNiMoTi17-12-2 Strip DIN EN 10088 | DIN 17441/97 550 /400"
Strip Sheet DIN 17440/96
1.4404 X2CrNiMo17-12-2 Strip DIN EN 10088 | DIN 17441/97 550 /400"
Strip Sheet DIN 17440/96
14435 X2CrNiMo18-14-3 Strip DIN EN 10088 | DIN 17441/97 550 /400"
Strip Sheet DIN 17440/96
1.4565 X2CrNiMnMoNbN25-18-5-4 | Strip, Strip Sheet | SEW 400/97 | SEW 400/91 550 /400"
1.4539 X1INiCrMoCu25-20-5 Strip Sheet, Strip | DIN EN 10088 550 /400"
Seamless tube | VATUV-W421 400
1.4529 X1NiCrMoCuN25-20-7 Strip Sheet, Strip | DIN EN 10088 400
Seamless tube
VdTUV-W 502
Austenitic 1.4948 X6CrNi18-10 Strip Sheet DIN EN 10028-7|  DIN 17460 600
fflgf]' ﬁ;at strip Forgin  |DINEN 10222-5|  DIN 17460 60
resistance Seamless tube DIN 17459 600
1.4919 X6CrNiMo17-13 Sheet, strip, bar DIN 17460 600
Forging
Seamless tube DIN 17459 600
1.4958 X5NiCrAITi31-20 Sheet, strip, bar DIN 17460 600
Forging
Seamless tube DIN 17459 600

1) Temperature limit where risk of intercrystalline corrosion
2) Earlier standard DIN 17441 7/85

176

Material no. Yield points min. [Tensile strength Breaking elongation, min. Notched bar Remarks
to Roo2 Roto R >3mm <3mm impact strength
DIN EN 10 027 N/mm?  N/mm? N/mm? Thickness A;  Thickness Agy | > 10 mm thickness,
% % transverse min. KV in J
14511 230 420-600 23 s<b
14512 210 380-560 25 s<b
1.4301 q 230 260 540-750 45 45 at RT: 60 s<b
| 215 245 43 40
1.4306 q 220 250 520-670 45 45 at RT: 60 s<6
| 205 235 43 40
1.4541 q 220 250 520-720 40 40 at RT: 60 s<6
| 205 235 38 35
14571 q 240 270 540-690 40 40 at RT: 60 s<6
| 225 255 38 35
1.4404 q 240 270 530-680 40 40 at RT: 60 s<b
| 225 255 38 35
1.4435 q 240 270 550-700 40 40 at RT: 60 s<b
| 225 255 38 35
1.4565 q 420 460 800-1000 30 25 atRT: 55 s<30
1.4539 q 240 270 530-730 35 35 at RT: 60 s<b
| 225 255 33 30
220 250 520-720 40 40
1.4529 q 300 340 650-850 40 40 at RT: 60
| 285 325 38 35 s<75
300 340 600-800 40 40 atRT: 84
1.4948 q 230 260 530-740 45 45 at RT: 60 s<6
q 195 230 490-690 35 at RT: 60 $<250
q 185 225 500-700 30 at RT: 60
14919 205 245 490-690 35 30 at RT: 60
205 245 490-690 30 at RT: 60
1.4958 170 200 500-750 35 30 at RT: 80
170 200 500-750 35 at RT: 80 s<50
3) Smallest value of longitudinal or transverse test, g = tensile test, transverse, | = tensile test, longitudinal
177



7.1 | Material data sheets 7.1 | Material data sheets
Designations, available types, temperature limits Strength values at room temperature (RT)
(guaranteed values ¥)
Material Material no. Short name Trade name Semi-finished product | Documentation Upper Material no. Yield points min. [Tensile strength[Breaking elongation, min Notched bar Remarks
group to to temp. to Rpo2 Rot0 Rm 5 Ag impact strength
DINEN10027"| DINEN 10027 limit °C DINEN 100277 | N/mm?  N/mm? N/mm? % % min. KV
J
Heat 14828 X15CrNiSi20-12 Strip Sheet, Strip, |  DIN EN 10095 900 14828 230 270 500-750 s<3mm
;(te:iesl(ant (SEW470) solution annealed
1.4876 X10NiCrAITi32-21 INCOLOY 800 | strip Sheet, Strip SEW470 14876 170 210 450-680 22 Soft annealed
all VdTOV-W412 600 INCOLOY 800 210 240 500-750 30 atRT: 150 4
X10NiCrAITi32-21H | INCOLOY800H | Strip Sheet, Strip |  VdTUV-W434 950 (14876 H) 170 200 450 -700 30 solution annealed (AT)
all DIN EN 10095 900 INCOLOY 800H | 170 210 450-680 28
Nickel- 24858 NICr21Mo INCOLOY 825 all DIN 17750/02 2.4858 240 270 >550 30 Soft annealed
:ﬁgi‘; Strip Sheet, Strip | VdTaV-W432 450 INCOLOY 825 | 235 | 265 550-750 atRT: 80 s<30mm
DIN 177442
24816 NiCR15Fe INCONEL 600 DIN EN 10095 1000 2.4816 240 500-850 Annealed (+A)
Strip Sheet, Strip DIN 17750/02 180 210 >550 28 solution annealed (F50)
INCONEL 600 H VdTUV-W305 450 INCONEL 600 200 230 550-750 30 atRT: 150 ¢ Soft annealed
DIN 177422 INCONEL 600 H 180 210 500-700 35 30 atRT: 150 4 solution annealed
24819 NiMo16CrisW | HASTELLOY C-276 | Strip Sheet, Strip |  DIN 17750/02 24819 310 330 >690 30 § <5 mm, solution anne-
VdTUV-W400 450 HASTELLOY C-276| 310 330 730-1000 30 30 atRT: 96 aled (F69)
DIN 17744 2 30
2.4856 NiCr22Mo9Nb INCONEL 625 Flat products DIN EN 10095 900 2.4856 415 820-1050 s<3mm, Annealed (+A)
Strip Sheet, Strip | DIN 17750/02 450 INCONEL 625 H | 275 305 >690 atRT: 100 solution annealed (F69)
INCONEL 625 H (VdTOV-W499) INCONEL625 | 400 440 830-1000 30 <3 mm; Soft annealed
DIN 177442
2.4610 NiMo16Cr16Ti Strip Sheet, Strip DIN 17750/02 24610 305 340 >690 40 at RT: 96 s<5, solution annealed
HASTELLOY-C4 | Strip Sheet, Strip | VdTUV-W424 400 HASTELLOY-C4 | 280 315 700-900 40 30 at RT: 96 5¢s <30
DIN 177442 30
2.4360 NiCu30Fe MONEL Strip, Strip Sheet | DIN 17750/02 2.4360 175 205 > 450 30 <50, Soft annealed
VATOV-W 263 425 MONEL 175 450-600 30 atRT: 120 Soft annealed
Seamless tube
Forging DIN 177432

1) In the case of nickel-based alloys, DIN 17007 governs the material number
2) Chemical composition

178

3) Smallest value of longitudinal or transverse test

4)Value ay in Jicm?

179



7.1 | Material data sheets 7.1 | Material data sheets
Designations, available types, temperature limits Strength values at room temperature (RT)
(guaranteed values ?)
Material Material designation Semi- Documentation [Documenta{ ~ Upper Material no. | Yield points min. |Tensile strength |Breaking elongation, min.|  Notched bar Remarks
group DIN EN 1652 (new) DIN 17670 (old finished tion temp. Roo2 Roto R A; impact strength
Number Short name | Number | Short name | product old limit °C N/mm? | N/mm? N/mm? % min. KV
J
Copper- CW354H CuNi30Mn1Fe| 2.0882 |CuNi30Mn1Fe|  Strip, DIN-EN 1652 | DIN 17664 350 CW354H >120 350-420 359 R350 (F35) 4 0.3<s<15
basedialloy CUNIFER 30 V| Strip Sheet | AD-W6/2 | DIN 17670 2,0882
Copper CW024A Cu-DHP 2.0090 SF-Cu Strip, DIN-EN 1652 | DIN 1787 250 CW024A <100 200-250 420 R200 (F20)¥ s >5mm
Strip Sheet AD-W 6/2 DIN 17670 2.0090 <140 220-260 337420 R220 (F22)¥ 0.2<s<5mm
Coppertin CW452K CuSné 2.1020 CuSné Strip, DIN-EN 1652 | DIN 17662 CW452K <300 350-420 457 R350 (F35)# 0.1<s<5mm
dlsy Bronze | Strip Sheet DIN 17670 2.1020 550
Copperzin CW503L CuZn20 2.0250 | CuZn20 Strip, DIN-EN 1652 | DIN 17660 CW503L <150 270-320 387 R270 (F27)% 0.2<s<5mm
alloy Strip Sheet DIN 17670 2.0250 489
CW508L CuZn37 2.0321 | CuZn37 Strip, DIN-EN 1652 | DIN 17660 CW508L <180 300-370 387 R300 (F30) ¥ 0.2<s<5mm
Brass Strip Sheet DIN 17670 2.0321 489
2.0402 |CuZnd0Pb2 Strip, DIN 17670 2.0402 <300 >380 35 (F38)903<s<5mm
Strip Sheet DIN 17660
DIN EN 485-2 (new) DIN 1745-1 (old) Semi- Documentation [Documenta;  Upper Material no. | Yield points min. |Tensile strength |Breaking elongation, min. Notched bar Remarks
Number Short Name | Number |Short Name | finished tion temp. Reo.2 Roto Rm A impamctinsltfcgth-
product old limit °C N/mm? | N/mm? N/mm? % J
Wroulg!ﬂ EN AW-5754 |EN AW-AlMg3| 3.3535 AlMg 3 Strip, DIN EN 485-2 | DIN 1745 EN AW-5754 | >80 190-240 14 (A50) 05<s<1.5mm
:::;’;""'“m Strip Sheet | DINEN5753 | DIN 1725 33535 State: 0/ Hi11
AD-W 6/1 150 (AD-W) DIN EN-values
EN AW-6082 |EN AW-AISiMgMn | 3.2315 | AIMgSi1 Strip, DIN-EN 485-2 | DIN 1745 EN AW-6082 | <85 <150 14 (A50) 04<s<15mm
Strip Sheet | DIN-EN 573-3 | DIN 1725 3.2315 State: 0; DIN EN values
Pure nickel 2.4068 LC-Ni 99 LC-Ni 99 Strip, Strip | VATUV-W 345 600 2.4068 >80 >105 340-540 40
Titanium 3.7025 Ti1 Ti1 Sheet DIN 17 850 250 3.7025 2180 | 2200 290-410 30/248 62 04<s<8mm
Strip, DIN 17 860
Strip Sheet | VATUV-W 230
Tantalum Ta Ta VdTOV-W382 250 TANTAL-ES | 2140 >225 353 0.1<5<50
Strip, Electron beam melted Sintered
Strip Sheet invacuum
TANTAL-GS | 2200 >280 309

1)Trade name

180

2) Smallest value of longitudinal or transverse test
3) Measured length lo = 25 mm
4) State designation to DIN EN 1652 or () to DIN
5)To DIN, material not contained in the DIN EN

6) Specification in DIN EN for s > 2.5 mm

7) Breaking elongation A50, specification in
DIN EN for s <2.6 mm

8) A50 for thicknesses <5 mm

181




7.1 | Material data sheets 7.1 | Material data sheets
Chemical composition Chemical composition
(percentage by mass) (percentage by mass)
Material Material | Short name | C" Si Mn P S Cr Mo Ni Other elements Material Material | Short name C Si Mn B S Cr Mo Ni Other elements
group no. max. max. max. group no. max. max. max. max.
Unalloyed | 10254 | P235TR1 | <0.16 | 0.35 | <120 | 0.025 | 0.020 | <0.30 | <0.08 | <0.30 Cu<030 Fine- 10562 | P3SN | 020 | 0.50 | 0.90- | 0.030 | 0.025 | <03 | <0.8 | <05 | Al 20020
Stecl CreCu+Mo#Ni £0.70 gt'rau'zfudral 170 (s. DIN EN 10028-3)
10255 | P235TR2 | <0.16 | 0.35 | <120 | 0.025 | 0.020 | <0.30 | <0.08 | <030 Cu<0.30 steel 10565 | P355NH | 0.20 | 0.50 | 0.90- | 0.030 | 0.025 | <0.3 | <08 | <05
Cr+Cu+Mo+Ni < 0.70 1.70 Cu, N, Nb, Ti,V
Alges 20,02 10666 | P355NL1 | 0.18 | 0.50 | 0.90- | 0.030 | 0.020 | <0.3 | <0.8 | <05 | Nb+Ti+V<0.12
10427 | C22G1 0.18-] 0.15- | 0.40- | 0.035 | 0.030 | <0.30 Alggs 20.015 170
0.23 | 035 | 090 11106 | P355NL2 | 0.18 | 050 | 0.90- | 0.025 | 0.015 | <0.3 | <0.8 | <05
Common | 10038 | S235JRG2 | <0.17 <140 | 0.045 | 0.045 N<0.009 170
zg‘g‘”ra' 10050 | E295 0.045 | 0.045 N<0.009 Stainless | 1451 | X3CrNb17 | 0.05 | 1.00 | <100 | 0.040 | 0.015 | 160- Nb: 12X % C
10570 | S355J2G3 | <0.20 | 055 | 1.60 | 0.035 | 0.035 Aly,, >0.015 i‘t’;’e‘}'c 18.0 41,00
Heatresist. | 10460 | C22G2 0.18-| 0.15- | 0.40- | 0.035 | 0.030 | <0.30 14512 | X2CrTi12 | 0.03 | 1.00 | <1.00 | 0.040 | 0.015 | 10.5- Ti: 6 x (C+N) - 0.65
S{;ﬂ'oyw 0.23 | 035 | 0.90 125
Heat 10345 | P235GH | <0.16 | 0.35 | 0.40- | 0.030 | 0.025 | <0.30 | <0.08 | <0.30 Stainless 14301 | xscrnitg-10 | 0.07 | 1.00 | <2.00 | 0.045 | 0.015 | 170- 8.00-
resistant . austenitic
] 1.20 Nb,Ti,V e 19.5 10.50
10425 | P265GH | <0.20 | 040 | 050 | 0.030 | 0.025 | <0.30 [ 0.08 | <0.30 |  Alg,>0.020 14306 | xacrNiten | 0.03 | 1.00 | <2.00 | 0.045 | 0.015 | 18.0- 10.0-
Cu<030 200 12,0
10481 | P295GH | 0.08-| 0.40 | 0.90- | 0.030 | 0.025 | <0.30 | <0.08 | <0.30 |Cr+Cu+Mo+Ni<0.70 14541 |xecrniTing-10| 0.08 | 1.00 | <2.00 | 0.045 | 0.015 | 170- 90- | Ti5x%C-0.7
0.20 150 19.0 120
15415 | 16Mo3 | 0.12-] 0.35 | 0.40- | 0.030 | 0.025 [ <030 | 0.25- | <0.30 Cu<03 14571 | xecrNiMoTi | 0.08 | 1.00 | <2.00 | 0.045 [ 0.015 | 165- | 2.0- | 105-| Ti:5x%C-07
0.20 0.90 0.35 17122 185 | 25 | 135
17335 | 13CrMo45 | 0.08-| 0.35 | 0.40- | 0.030 | 0.025 | 0.70- | 0.40- Cu<03 14404 | xacrNiMo | 0.03 | 1.00 | <200 | 0.045 | 0.015 | 165- | 2.0- | 10.0- N<0.11
0.18 1.00 115 | 0.60 17122 185 | 25 | 130
17380 [10CrMo9-10| 0.08-| 0.50 | 0.40- | 0.030 | 0.025 | 2.00- | 0.90- Cu<03 14435 | XxacNiMo | 0.03 | 100 |<2.00 | 0.045 | 0.015 | 170- | 25- | 125-
0.14 0.80 250 | 110 18143 190 | 30 | 150
10305 | P235G1TH | <0.17 | 0.10- | 0.40- | 0.040 | 0.040 14565 | X2crNiMuMo | 0.04 | 100 | 450- | 0.030 | 0.015 | 21.0- | 3.0- | 15.0- | Nb<0.30, N:0.04
035 | 0.80 NbN2518-5-4 6.50 250 | 45 | 180 -0.15
1) Carbon content dependent on thickness. Values are for a thickness of < 16mm. 14539 | XINiCrMoCu | 0.02 | 0.70 | <2.00 | 0.030 | 0.010 | 19.0- | 4.0- | 24.0- Cu,
25205 210 | 50 | 260 N:<0.15
14529 |XaNiciMoCuN| 0.02 | 050 | <1.00 | 0.030 | 0.010 | 19.0- | 6.0- | 24- Cu:05-1
25207 210 | 70 | 260 | N:0.15-0.25
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7.1 | Material data sheets
Chemical composition

(percentage by mass)

HYDRA

7.1 | Material data sheets

Chemical composition
(percentage by mass)

(HYDRA)

Material Material |Short name| Cu Al Zn Sn Pb Ni Ti Ta Other elements
group no.
Copper CW024A | CuDHP | >99.9 P:0.015 - 0.04
(2.0090) (SF-Cu)
Coppertin | CW452K | CuSn6 | Rest <02 | 55- | <020 | <02 P:0.01-0.4
alloy (21020) | Bronze 70 Fe:<0.1
Copperzinc | CW503L | CuZn20 | 79.0- [<0.02 | Re- <0.1 | £0.05
elly 20250 81.0 mainder
CW508L | CuZn37 | 62.0- [<0.05 | Re- <0.1 | <010 | <03
(2.0321) Brass 64.0 mainder
2.0402 |CuZn40Pb2| 570- | <0.10 | Re- <03 | 150- | <04
59.0 mainder 2.50
Wrought  [EN AW-5754| EN AW-Al | <0.10 | Re- <01 <0.15 Si, Mn, Mg
:::gcinium (3.3535) Mg3 mainder
EN AW-6082| EN AW-Al | <0.10 | Re- <0.2 <0.1 Si, Mn, Mg
(3.2315) | SitMgMn mainder
Pure nickel 2.4068 LC-Ni99 |<0.025 >99 | <0.1 C<0.02
Mg <0.15
$<0.01
Si<0.2
Titanium 3.7025 Ti Re- N<0.05
mainder H<0.013
C<0.06
Fe<0.15
Tantalum Ta <0.01 | <0.01 | Rem.

Material Material | Short name @ Si Mn P S Cr Mo Ni Other elements
group no. Trade name max. | max.
Austenitic 1.4948 X6CrNi18-10 | 0.04- | <1.00 | <2.0 | 0.035 | 0.015 | 170- 8.0-
;f;i' ﬁ;at 0.08 19,0 10
resistance 14919 | X6CrNiMo 1713 | 0.04- | <0.75 | <2.0 | 0.035 | 0.015 | 16.0- | 2.0- | 12.0-
0.08 18.0 25 14.0
Heat 14828 | X15CrNiSi 20-12 | <0.20 | 1.50- | <2.0 | 0.045 | 0.015 | 19.0- 1.0- N: max 0.11
resitant 200 210 130
1.4876  |X10NiCrAITi32-21| <0.12 | <1.00 | <2.0 | 0.030 | 0.015 | 19.0- 30.0- | Al 0.15-0.60
(DINEN 10095)) INCOLOY 800H 230 340 | Ti:0.15-0.60
Nickel-based| 2.4858 NiCr21Mo  {<0.025| <0.50 | <1.0 | 0.020 | 0.015 | 195- | 25- | 38.0- Ti, Cu, Al,
oy INCOLOY 825 25| 35 | 460 | Cos<to
NiCr15Fe 0.05- | <050 | <10 | 0.020 | 0.015 | 14.0- >72 Ti, Cu, Al
2.4816 INCONEL 600 | 0.10 170
INCONEL 600 H
24819 | NiMo16Crisw | <0.01 | 0.08 <1.0 | 0.020 | 0.015 | 145- | 15.0- Re- V, Co, Cu, Fe
HASTELLOY C-276 165 | 170 |mainder
NiCr22Mo9Nb | 0.03- | <050 | <05 | 0.020 | 0.015 | 20.0- | 8.0- | > 58 Ti, Cu, Al
2.4856 INCONEL 625 0.10 23.0 10.0 Nb/Ta: 3.15 - 4.15
INCONEL 625 H Co<10
2.4610 NiMo16Cr16Ti |<0.015| <0.08 | <1.0 | 0.025 | 0.015 | 14.0- | 14.0- Re- Ti, Cu,
HASTELLOY C4 180 | 170 |maindert <0
2.4360 NiCu30Fe <0.15 | <050 | <2.0 0.020 > 63 Cu: 28 - 34%
MONEL Ti,Al, Co< 10
Copper- 2.0882 | CuNi30Mn1Fe | <0.05 05- 0.050 Cu: Rest,
based CUNIFER 30 15 00 Pb, Zn
alloy -32.0 '
184
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7.1 | Material data sheets HYDRA 7.1 | Material data sheets HYDRA

Strength values at elevated temperatures Strength values at elevated temperatures
Material strength values in N/mm? Material strength values in N/mm?
Material no. Material no.
toDIN | Type of value Temperatures in °C toDIN  |Type of value Temperatures in °C
RTY | 100 | 150 | 200 | 250 | 300 | 350 | 400 | 450 | 500 | 550 | 600 | 700 | 800 RT" | 100 | 150 | 200 | 250 | 300 | 350 | 400 | 450 | 500 | 550 | 600 | 700 | 800
1.0254 Rpo,2 235 17380 Rpo2 245 | 230 | 220 | 210 | 200 | 190 | 180
1.0255 Rpo2 235 Ry 1710000 240 | 147 | 83 | 44
1.0427 Ry o2 220 | 210 | 190 | 170 | 150 | 130 | 110 Ry 11100000 166 | 103 | 49 | 22
10038 | Ryop 205 | 187 161 | 143 | 122 (values to ADW1) Rm 10000 306 | 196 | 108 | 61
1.0570 Rpo2 315 | 254 226 | 206 | 186 Rm 100000 221|135 | 68 | 34
1.0460 Rpo,2 240 | 230 | 210 | 185 | 165 | 145 | 125 | 100 | 80 Rim 200000 201120 | 58 | 28
Ry 110000 136 | 80 | (53) 1.0305 Rpo2 235 185 | 165 | 140 | 120 | 110 | 105
Ry 11100000 95 | 49 | (30)| () =valuesat 480°C Ry 1110000 136 | 80 | (53)
Rim 10000 191 | 113 | (75) Rp 17100000 95 | 49 | (30)| ()=valuesat 480 °C
Rm 100000 132 | 69 | (42) Rm 10000 191 | 113 | (75)
1.0345 Rpo. 206 | 190 | 180 | 170 | 150 | 130 | 120 | 110 Rin 100000 132 | 69 | (42)
Ry 1110000 136 | 80 | (53) R 200000 15 | 57 | (33)
Ry 17100000 95 | 49 | (30)| () =valuesat480°C 1.0565 Roo2 336 | 304 | 284 | 245 | 226 | 216 | 196 | 167
Rin 10000 191 | 13 | (75) 14511 Rpo2 230 | 230 | 220 | 205 | 190 | 180 | 165
Rim 100000 132 | 69 | (42) 14512 Rpo. 210 | 200 | 195 | 190 | 186 | 180 | 160
Rin 200000 15 | 57 | (33) 14301 Rpo,2 215|157 | 142|127 | 118 | 110 [ 104 98 95 92 90
1.0425 Rpo2 234 | 215 | 205 | 195 | 175 | 155 | 140 | 130 Rp 1 191 [ 172 | 167 | 145 | 135 | 129 125 122 120 120
Ry 1710000 136 | 80 | (53) Rin 10000 (approx. values to DIN 17441) | 122 | 48 | (17)
Ry 1100000 95 | 49 | (30) | ()=values at480°C R 100000 74 | 23 | (5)
Rin 10000 191 | 113 | (75) 14306 Rpo2 205 | 147 [ 132| 118 | 108 | 100 | 94 | 89 | 85 | 81 | 80
Rin 100000 132 | 69 | (42) R 181 | 162 | 147 | 137 | 127 | 121 | 116 | 112 | 109 | 108
Rin 200000 115 | 57 | (33) 14541 Roo2 205 | 176 | 167 | 157 | 147 | 136 | 130 | 125 | 121 | 119 | 118
1.0481 Rpo,2 272 | 250 | 235 | 225 | 205 | 185 | 170 | 155 Rp 208 | 196 | 186 | 177 | 167 | 161 | 156 | 152 | 149 | 147
Ry 1110000 167 | 93 | 49 R 10000 (approx. values to DIN 17441) | 115 | 45 | (17)
Ry 1100000 18| 59 | 29 R 100000 65 | 22 | (8)
Rin 10000 243 | 143 | 74 14571 Rpo2 225 | 185 | 177 | 167 | 157 | 145 | 140 | 135 | 131 | 129 | 127
Rim 100000 179 | 85 | 41 R4 218 | 206 | 196 | 186 | 175 | 169 | 164 | 160 | 158 | 157
Rin 200000 157 | 70 | 30 14404 Rpo,2 225 | 166 | 152 | 137 | 127 | 118 | 113 | 108 | 103 | 100 | 98
15415 Rpo2 275 215 200 | 170 | 160 | 150 | 145 | 140 Rp 4 199 | 181 | 167 | 157 | 145 | 139 | 135 | 130 | 128 | 127
Ry 110000 216 | 132 | (84) 1.4435 Rpo2 225 | 165 | 150 | 137 | 127 | 119 | 113 | 108 | 103 | 100 | 98
Ry 1100000 167 | 73 |(36)| ()=valuesat Rp1 200 | 180 | 165 | 153 | 145 | 139 | 135 | 130 | 128 | 127
Rim 10000 298 | 171 |(102) 530 °C 14565 Rpo2 420 | 350 | 310 | 270 | 255 | 240 | 225 | 210 | 210 | 210 | 200
Rin 100000 239 | 101 |(53) Rp1 460 | 400 | 355 | 310 | 290 | 270 | 255 | 240 | 240 | 240 | 230
R 200000 217 | 84 |(45) 14539 Roo2 220 | 205 | 190 | 175 | 160 | 145 | 135 | 125 | 115 | 110 | 105
17335 Rpo,2 230 | 220 205 | 190 | 180 | 170 | 165 Ry 4 235 | 220 | 205 | 190 | 175 | 165 | 155 | 145 | 140 | 135
Ry 110000 245 | 157 | (53) R vatov) 520 | 440 | 420 | 400 | 390 | 380 | 370 | 360
Ry 1100000 191 | 98 |(24)| ()=valuesat 14529 Rpo2 300 | 230 | 210 | 190 | 180 | 170 | 165 | 160
Rim 10000 370 | 239 | (76) 570 °C Rp1 340 | 270 | 245 | 225 | 215 | 205 | 195 | 190
R 100000 285 | 137 | (33)
Rm 200000 260 | 115 | (26) 1) Room temperature values valid up to 50 °C

1) Room temperature values valid up to 50 °C 187
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Strength values at elevated temperatures Strength values at elevated temperatures
Material strength values in N/mm? Material strength values in N/mm?
Material no. Material no.
to DIN Type of value Temperatures in °C to DIN Type of value Temperatures in °C
RT" | 100 | 150 | 200 | 250 | 300 | 350 | 400 | 450 | 500 | 550 | 600 | 700 | 800 | 900 RT | 100 | 150 | 200 | 250 | 300 | 350 | 400 | 450 | 500 | 550 | 600 | 700 | 800 | 900
14948 Roo2 230 | 157 | 142 | 127 | 117 | 108 | 103 | 98 | 93 | 88 | 83 | 78 2.4819 Rpo.2 310 | 280 240 220 195
Rp 1 260 | 191 | 172 | 157 | 147 | 137 | 132 | 127 | 122 | 18 | 113 | 108 VdTUV-W 400 Rp| 330 | 305 275 215 200
R 530 | 440 | 410 | 390 | 385 | 375 | 375 | 375 | 370 | 360 | 330 | 300 2.4856 Ryo.2 410 | 350 320 300 280 170
Ry 110000 1471121 94 | 35 DINEN 1009 | Ry 1/100000 Manufacturer’s figures 250 | 90 | 30 | 10
Ry 1100000 14|96 | 74 | 22 R 100000 for Inconel 625 H 290 | 135 | 45 | 18
Rin 10000 250 | 191 | 132 | 55 Rom 1000 260 107 34
R 100000 192|140 | 89 | 28 R 10000 190 63 20
Rim 200000 176 | 125 | 78 | 22 2.4610 Rpo2 305 | 285 255 245 225 (S<=5)
14919 Roo.2 205 | 177 147 127 18 108 | 103 | 98 Ry1 340 | 315 285 270 260
Rp1 245 | 21 177 157 147 137 [ 132 | 128 2.4360 Rpo2 175 | 150 | 140 | 135 | 132 | 130 | 130 | 130 |(130)
Ry 1710000 180 | 125 | 46 R 450 | 420 | 400 | 390 | 385 | 380 | 375 | 370 |(360) ()= values at 425 °C
Ry 11100000 125| 85 | 25 Ry 1110000 107 | 99 | 92 | 84
Rim 10000 250 | 175 | 65 Ry 1100000 102 | 94 | 86 | 78
R 100000 1751120 | 34 K/is 93 | 87 | 84 | 82 |8 | 78|75
14828 Rpo2 230 | 332 318 300 279 253 218 | (Manufacturer’s CW354H Ry 140 | 130 | 126 | 123 | 120 | 117 | M2 ‘ ‘ ‘
DINEN 10095 m 550 | 653 632 600 550 489 a1 figures) 2.0882 Ry 1110000 107 | 99 | 92 | 84
Ry 111000 120501 20 | 8 Ry 17100000 102 94 | 86 | 78 Permissible tension to AD-W 6/2 fiir 10° h
Ry 110000 80 | 25| 10| 4 K/s 93 | 87 | 84 |82 | 80 | 78|75
Rin 1000 190 75 | 35 | 15 CW024A Rp1 65 | 58 | 58
R 10000 120 | 36 | 18 | 85 2.0090 R 220 | 220 | 195 | 170 | 145
Rim 100000 65 | 16 | 75 | 3.0 Ry 2110000 58 | 53 | 46 | 37
1.4876 Roo2 170 | 185 | 170 | 160 | 150 | 145 130 125 1 120 | 115 Ry 21100000 56 | 49 | 40 | 30
DINEN100%5 | Ry 210 | 205 | 190 | 180 | 170 | 165 150 145 | 140 | 135 | (Manufacturers K/s 57 | 57 | 50 | 43 | 36 o ' . (F 20)
figures) Permissible tension to AD-W 6/2 fiir 105 h
Incoloy 800H m 450 | 425 400 390 380 360 300 K/s 67 | 63 | 56 | 49 | 41 (F22)
Ry 111000 1307030 [ 13 3.3535 Rpo2 80 | 70 - '
Ry 1110000 9 |4 |15 5 ENAWSTS4 | R 100000 80) | 45 Permissible tension to AD-W6/1
R 1000 200 90 | 45 | 20 2.4068 Roo.2 80 | 70 65 60 55 50 40
Rm 10000 152 | 68 | 30 | 10 Nickel Rp1 105 | 95 90 85 80 75 65
R 100000 114148 | 21 8 R 340 | 290 275 260 240 210 150
2.4858 Rpo2 235|205 | 190 | 180 | 175 | 170 | 165 | 160 | 155 Ry 1110000 75 | 55 | 35 | 19 | 10
Rp1 265 | 235 | 220 | 205 | 200 | 195 | 190 | 185 | 180 Ry 11100000 8 | 60 | 40 | 23 | N 6
m 550 | 530 515 500 490 | 485 3.7025 Rp1 200 | 180 | 150 | 110 | 90
2.4816 Rpo,2 200 | 180 165 155 150 | 145 (Soft annealed) Titan R 10000 220 | 160 | 150 | 130 | 110
ONENTO0ss | Bm 550 | 520 500 485 480 | 475 R 100000 200 | 145 | 130 | 120 | 90
. 750 . Tantal Rpo2 140 | 100 | 90 | 80 | 70 Electron beam melted
p02 180 | 170 160 150 150 | 145 (solution annealed) m 225 | 200 | 185 | 175 | 160 | 150
Rm 500 | 480 460 445 440 | 435 A 301%) 35
-700 Rpo2 200 | 160 | 150 | 140 | 130
Rp 1/10000 153 91 | 43| 18 8 R 280 | 270 | 260 | 240 | 230 Sintered in vacuum
Ry 1100000 126 66 | 28 | 12 | 4 A 300 25
Rin 1000 160 | 96 | 38 | 22 1) Room temperature values valid up to 50 °C
Rin 10000 297 138 | 63 | 29 | 13
R 100000 215 97 | 42 | 17| 7

1) Room temperature values valid up to 50 °C
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Material designations according to international specifications

HYDRA

KOREA CHINA
Material Standard Designation| Semi-finished product Standard Designation| Semi-finished product
no. to applications applications
DIN EN
1.0254 KS D 3583 SPW 400 |Welded tubes of
(1992) carbon steel
1.0255
1.0038 GBT 700 Q235B; | (unalloyed structural
(1988) U12355 | steels)
1.0050 KS D 3503 SS 490 |General structural steels GBT 700 Q275;
(1993) (1988) U12752
1.0570 KS D 3517 STKM 16C [Unalloyed steel tubes for gen- GBT 713 16Mng; | Plate for steam boilers
(1995) eral mechanical engineering (1997) 120162
GBT 8164 16Mn; | Strip for welded tubes
(1993) 120166
1.0345 KS D 3521 SPPV 450 |Heavy plate for pressure vessels
(1991) for medium application temp.
1.0425 KS D 3521 SPPV 315
(1991)
1.0481
15415 KS D 3572 STHA 12 |Tubes for boilers and heat GB 5310 15MoG; | Seamless tubes for
(1990) exchangers (1995) A65158 | pressure vessels
1.7335 KS D 3572 STHA 22 YBT 5132 12CrMo; | Plate of alloyed
(1990) (1993) A30122 | structural steels
1.7380 KS D 3543 SCMV 4 |Cr-Mo steel for pressure GB 5310 12Cr2MoG; | Seamless tubes for
(1991) vessels (1995) A30138 | pressure vessels
1.0305

USA JAPAN
Material Standard UNS  |Semi-finished product Standard Designation|Semi-finished product
no. to designation [applications / title applications
DIN EN
1.0254 ASTM A 53-01 K02504 |Welded and seamless JIS G 3445 STKM 12 A | Tubes
AB53  |black-oxidized and (1988)
galvanized steel tubes
ASTM A 106-99 K02501  |Seamless tubes of high- JIS G 3454 STPG 370 | Pipes under pressure
A 106 unalloyed steel (1988)
JIS G 3457 STPY 400 | Welded tubes
(1988)
1.0255 ASTM A 135-01 K03013  [Electric resistance JIS G 3455 STS 370 | Pipes subjected to high
A 135  |welded tubes (1988) pressures
1.0038 ASTM A 500-01 K03000 |Welded and seamless
A500 (fittings of cold-formed unal-
loyed steel
1.0050 JIS G 3101 SS490 | General structural steels
(1995)
1.0570 ASTM A 694-00 K03014  |Forgings of unalloyed JIS G 3106 SM 490 A | Steels for welded con-
A 694 |and alloyed steel for pipe (1999) structions
flanges, fittings, valves and JIS G 3106 SM 520 B
lother parts for high- (1999)
pressure drive systems
1.0345 ASTM A 414-01 K02201  |Sheet of unalloyed steel JISG 3115 SPV 450 | Heavy plate for pressure
A 414 ffor pressure tanks (2000) vessels
1.0425 ASTM A 414-01 K02505 JISG 3118 SGV 480
Ad4 (2000)
1.0481 ASTM A 414-01 K02704 JISG 3118 SGV 410
Ad14 (2000)
15415 ASTM A 204-99 K12320  [Sheet of molybdenum alloyed JIS G 3458 STPA12 | Tubes
A 204 |steel for pressure tanks (1988)
1.7335 ASTM A 387-99 K11789  |Sheet of Cr-Mo alloyed JIS G 3462 STBA 22 | Boiler and heat exchanger
A 387 [steel for pressure tanks (1988) pipes
1.7380 ASTM A 387-99 K21590 JIS G 4109 SCMV 4 | Heavy plate for pressure
22 (22L) (1987) vessels
1.0305 ASTM A 106-99 K02501 |Seamless tubes of high- JIS G 3461 STB 340 | Boiler and heat exchanger
A 106 |temperature unalloyed steel (1988) pipes
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USA JAPAN
Material Standard UNS | Semi-finished product Standard Designation| Semi-finished product
no. to designation| applications / title applications
DIN EN (AISI)
1.0562 ASTM A 299-01 K02803 | Plate of C-Mn-Si steel JIS G 3106 SM 490 | Steels for welded con-
A 299 for pressure tanks (1999) A;B;C; | structions
ASTM A 714-99 K12609 | Welded and seamless JIS G 3444 STK 490 | Steels for welded con-
AT714(1l) | tubes of high-strength (1994) structions
low-alloy steel
1.0565 ASTM A 633-01 K12037 | Normalized high-strength
AB33(D) | low-alloy structural steel
ASTM A 724-99 K12037 | Plate of tempered unal-
A724(C) | loyed steel for welded
pressure tanks of layered
construction
1.0566 ASTM A 573-00 K02701 | Plate of unalloyed struc- JIS G 3126 SLA 365 | Heavy plate for pressure
A573 | tural steel with improved (2000) vessels (low temperature)
toughness
1.1106 ASTM A 707-02 K12510 | Forged flanges of alloyed JIS G 3444 STK 490 | Tubes for general use
A 707 (L3) | and unalloyed steel for use| (1994)
in low temperatures
192

KOREA CHINA
Material Standard Designation| Semi-finished product Standard Designation| Semi-finished product
no. to applications / title applications
DIN EN
1.0562
1.0565
1.0566 KS D 3541 SLA1 360 | Heavy plate for pressure GBT 714 Q420q-D; | Steels for bridge con-
(1991) vessels (low temperature) (2000) 114204 | struction
1.1106 GB 6654 16MnR; | Heavy plate for
(1996) L20163 | pressure vessels
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Material designations according to international specifications

(HYDRA)

USA JAPAN
Material Standard UNS | Semi-finished product Standard Designation| Semi-finished product
no. to designation| applications / title applications
DIN EN (AISI)
14511 JIS G 4305 SUS 430LX |Cold-rolled sheet, heavy
(1999) plate and strip
14512 ASTM A 240-02 $40900; | Sheet and strip of
A 240 | heatproof stainless
(409) Crand Cr-Ni steel for
1.4301 ASTM A 240-02 S30400; | pressure tanks JIS G 4305 SUS 304 |Cold-rolled sheet, heavy
A 240 (1999) plate and strip
(304)
1.4306 ASTM A 240-02 $30403; JIS G 4305 SUS 304L
A 240 (1999)
(340L)
14541 | ASTMA240-02 | $32100 JIS G 4305 SUS 321
A 240 (1999)
(321)
1.4571 ASTM A 240-02 $31635 JIS G 4305 SUS 316Ti
A240 (1999)
(316Ti)
1.4404 ASTM A 240-02 $31603 JIS G 4305 SUS 316L
A240 (1999)
(316L)
1.4435 ASTM A 240-02 $31603 JIS G 4305 SUS 316L
A240 (1999)
(316L)
1.4565 ASTM A 240-02 S34565
A240
1.4539 ASTM A 240-02 N08904
A240
(904L)
1.4529 ASTM B 625-99 N08925 | Sheet and strip of low-
B 625 | carbon Ni-Fe-CrMo-Cu
alloys
194

KOREA CHINA

Material Standard Designation | Semi-finished product Standard Designation | Semi-finished product

no. to applications applications

DIN EN

1451 KS D 3698 STS 430LX | Cold-rolled sheet, heavy olled sheet, heavy plate
(1992) plate and strip and strip

14512 GBT 4238 0Cr11Ti; Hot-rolled sheet of

(1992) S11168 heatproof steel, ferritic

1.4301 KS D 3698 STS 304 Cold-rolled sheet, heavy | GBT 3280 0Cr18Ni9; Cold-rolled sheet, heavy
(1992) plate and strip (1992) $30408 plate and strip

1.4306 KS D 3698 STS 304L GBT 3280 00Cr19Ni10;
(1992) (1992) $30403

1.4541 KS D 3698 STS 321 GBT 3280 0Cr18Ni10Ti;
(1992) (1992) $32168

14571 | KSD3698 STS 316Ti GBT 3280 |0Cr18Ni12Mo2Cu2
(1992) (1992) $31688

1.4404 KS D 3698 STS 316L GBT 4239 | 00Cr17Ni14Mo2;
(1992) (1991) $31603

14435 | KSD3698 STS 316L GBT 3280 | 00Cr17Ni14Mo2;
(1992) (1992) 31603

1.4565

1.4539

14529 KS D 3698 STS 317J5L | Cold-rolled sheet, heavy
(1992) plate and strip
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USA JAPAN
Material Standard UNS Semi-finished product Standard Designation | Semi-finished product
no. to designation| applications / title applications
DIN EN (AISI)
1.4948 ASTM A 240-02 | S30409 | Sheet and strip of heatproof
A240 |stainless Cr and Cr-Ni steel
(304H) | for pressure tanks
14919 ASTM A 240-02 | S31609
A240
(316H)
1.4958 ASTM A 240-02 | N 08810
A 240
1.4828 ASTM A 167-99 | S30900 | Sheet and strip of stainless JIS G 4312 SUH 309 | Heatproof sheet and
A 167 | heatproof Cr-Ni steel (1991) heavy plate
(309)
1.4876 ASTM A 240-02 | N 08800 |Sheet and strip of stainless JIS G 4902 NCF 800 | Special alloy in sheet form
A 240 | heatproof Cr and Cr-Ni steel (1991)
for pressure tanks
2.4858 ASTM B 424-98 | N 08825 |Sheet and strip of low-carbon JIS G 4902 NCF 825
B 424 |Ni-Fe-CrMo-Cu alloys (1991)
(UNS N08825 and N08221)
2.4816 ASTM B 168-98 | N 06600 | Sheet and strip of low-carbon
B 168 | Ni-Cr-Fe and Ni-Cr-Co-Mo
alloys (UNS N06600 and
24819 | ASTMB575-99 | N 10276 |N06690)
B575  |Sheet and strip of low-carbon
Ni-Mo-Cr alloys
2.4856 ASTM B 443-99 | N 06625 JIS G 4902 NCF 625 | Special alloy in sheet form
B 443 |Sheet and strip of Ni-Cr-Mo-Nb| (1991)
alloy (UNS N06625)
2.4610 ASTM B 575-99 | N 06455
B 575  |Sheet and strip of low-carbon
Ni-Mo-Cr alloys
2.4360 ASTM B 127-98 | N 04400
B 127 | Sheet and strip of Ni-Cu alloy
(UNS N04400)
196

KOREA CHINA
Material Standard Designation| Semi-finished product Standard Designation | Semi-finished product
no. to applications applications
DIN EN
1.4948
14919
1.4958
1.4828 KS D 3732 STR 309 | Heatproof sheet and GBT 1221 1Cr20Ni14Si2; | Heatproof steels,
(1993) heavy plate (1992) $38210 austenitic
1.4876 KS D 3532 NCF 800 |Special alloys in sheet and GBT 15007 NS 111; Stainless alloys
(1992) heavy plate form (1994) H01110
2.4858 KS D 3532 NCF 825 GBT 15007 NS 142;
(1992) (1994) H01420
2.4816 GBT 15007 NS 312;
(1994) H03120
2.4819 GBT 15007 NS 333;
(1994) H03330
2.4856 KS D 3532 NCF 625 | Special alloys in sheet and GBT 15007 NS 336;
(1992) heavy plate form (1994) H03360
2.4610 GBT 15007 NS 335;
(1994) H03350
2.4360
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Permissible operating pressures and temperatures
for threaded fittings in malleable cast iron

Threaded fasteners of malleable cast iron are applicable up to the operating pressures
indicated in the table below, depending on type of fluid and operating temperature.

permissible operating pressure for the fluids

DN d water and gas gases and steam gases and steam oils
inch up to max. 120 °C up to max. 150 °C up to 300 °C up to 200 °C

nipples, flat sealing threaded fasteners
6-50 ‘ V-2 ‘ 65 bar 50 bar 40 bar 35 bar

conically sealing threaded fasteners

6-32 Yo-1Y% 65 bar 50 bar 40 bar 35 bar
40 1% 65 bar 50 bar 40 bar 30 bar
50 2 55 bar 40 bar 32 bar 24 bar

Sealing is to be carried out with special care.The sealing materials are to be selected
according to the operating conditions. Only approved sealing materials must be applied
for sealing of threaded fasteners in drinking water and gas insulations.

Only high-quality threads are appropriate for high operating requirements.
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Gross Reference to Steels

- .
- FRANGE : FRANCE GERMANY
{continued) (Federal Republic of)

Designativn AlIST Page Designation AISI Fage Designaticn AISI Page
AFNOR AFNOR DIN

20 MC 5 5120 167 XC 38 TS 1038 26 1.0204 1808 &
20MC 5 5120H 167 XC 38 TS 1638H 26 1.0402 020 i6
20 NCD 2 8617 188 XC 42 1045 30 1.0419 1016 13
20 NCD 2 B61TH 188 XC 42 1045H 30 1.0601 1035 21
20 NCD 2 8620 189 XC 42 TS 1045 30 1.0601 1060 34
20 NCD 2 8620H 189 XC 42 TS 10451 30 1.0000 1108 45
22 NCD 2 B617 188 XCas - 1045 30 1.9702 1109 45
22 NCD 2 8617TH 188 XC 45 1045H 30 19711 1212 62
22 NCD 2 8620 189 XC 48 1045 30 1.0715 1213 62
22 NCD 2 8620H 189 XC 48 1045H 30 1.0718 121,13 65
25 CD 4 {8} 4130 108 XC 60 1064 40 1.0718 12L.14 65
25 CD 4 (5) 4130H 108 XC 85 1064 40 1.0804 3255 220
2C4 5130H 168 XC 68 1070 40 1.0908 G260 223
d2C1a 5132 170 XC o0 1086 488 1.9909 92680 2232
32 DCV 2B Hio 57 1.95312 1345 87
35CD4 4135 110 Z2CND 17.12 316L 206 1.0932 1345F1 &7
HCD 4 4135H 110 Z 2 CND 19.15 317L 303 1.1121 1010 10
B CD 4TS 4135 110 Z6CA 13 405 324 1.1133 lo22 18
A CD4 TS 4135H 110 ZG6CN 1809 304 273 1.1141 1015 il
_[Ma 1039 6 Z6CHND 17.11 3148 292 11141 1017 13
3_C4 5132H 170 Z 6 CNNG 18,10 347 311 1.1151 1023 20
38C4 5135 171 Z6CNT 18.10 321 304 1.1157 1039 26
40CD 4 4137 112 Z6CNU 1704 431 356 1.1158 1025 20
40CD 4 41374 112 Z8C 17 430 353 1.1165 1320 76
40 CD 4 4140 113 ZBCD 17.01 434 353 1.1185 1330H 76
40 Cr 4 4140H 113 Z10C 13 410 328 1.1167 1335 81
40M5 1335 a1 Z10C 14 413 328 1.1167 1336H 81
40M 5 13350 a1 Z10CF 17 420F 348 1.1172 1030 21
42C 2 5140H 172 Z 10 CNF 1809 303 265 1.1176 1038 26
42C2 5150 175 Z12C 13 £ 410 328 1.1176 W38H 26
42C 4 5135H 171 Z1ZC13M - 408 317 1.1181 1034 21
42C 4 5140 172 Z 12 CN 17.08 301 263 1.1186 1040 26
42 CD 4 4137 11% Z 12 CNE 25.20 310 288 1.119% 1045 a0
4Z CD 4 4137H 112 Z 12 CN5 2520 314 2491 1,119 104511 20
42 CD 4 4140 113 Z 15 CN 16.02 431 356 1.1209 1055 34
42 CD 4 4140H 113 Z 15 CN 24.12 3083 285 1.1210 1050 31
450G 2 5140H 172 Z1BEN S AZ515 o4 1,122 1064 40
45C 2 5150 175 Z20C 13 420 344 1.1226 1548 [3}2]
50 CV 4 6160 182 Z30WCV 8 H21 457 - 1,1230 1065 40
50 CV 4 6150H 1R2 Z3BCDVH Hi1 457 11231 1070 - 40
55C3 5155 177 Z A0 COV S H13 457 1.1269 1086 488
85C 3 5185H 177 7 80 WCV 1.1273 1090 43
5587 91285 220 18-04-01 T1 4R3 1.1274 1095 43
55 WC 20 B1 436 Z 80 WKCV 1.2080 na 449
6057 9260 222 1§-05-04-01 T4 463 1.2330 20 453
6057 9260H 222 Z 85 DCWV 1.2341 X 453
61 5C 7 9260 222 05-04-02-01 H4l ; 457 1.2342 1l 457
61 5C 7 9260H 222 Z 85 DCWV 1.2344 H13 457
80 MV B8 02 441 08-04-02-01 M1 465 1.2363 A2 44h
100C6 E52100 154 Z 85 WDCV 1.2365 10 457
CC 20 1020 15 06-05-04-02 M2 468 1.2379 2 448
CC 35 1935 1 Z 90 WDhCvV 1.2510 o1 440
CC 55 1080 34 06-05-04-02 M3 {Class 1) 465 1.25560 31 436
XC 19 101G 16 Z 100 CDV 5 A2 445 1.2581 H21 457
XC 15 05 11 Z 110 WKCDV 1.2608 H12 457
XC 15 17 13 - 07-05-04-04-02 M41 465 1.2625 H23 457
XC 18 1015 11 Z 110 WKECDV 1.2738 Pa 453
XC 18 1017 13 07-05-04-04-02 M42 465 1.2842 02 440
XC i858 023 . 0 Z 120 WDCV 1.3202 Tila 463
XC 25 1023 20 06-05-04-03 M3 (Class 2) 485 1.3248 M4L 46
XC 32 1034 21 Z 130 WDCV 1.3246 M42 465
XC 35 1034 21 06-05-04-04 M3 {Class 2) 4565 1.3248 M3z 465

XC 38 1034 1 Z2ooC12 D3 448 1.3248 M34 465
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(continued) (continued) (continued)
Desipgnation ATE] Page Designation ATE] Page Designation ALSI Page
DEN DIN UNI
1.3255 T4 483 _.B7RE 4718 146 38 CrMe 4 4142H 117
1.3265 Ta 453 Z.6755 T1EH 146 a8 CtMoe 4 KB 4137 12
1.3342 M3 (Clase 1) 485 17006 514CH 172 38 CrMo 4 KR 4137TH 112
1.3343 M2 435 1.7006 015G 175 38 CrMo 4 KE 4140 1132
1.3344 M3 Class 2} 485 17007 50B40 150 38 CrMo 4 KB 1140H 113
1.3346 Hiz 457 L70GT 50B40H 160 38 NiC=M¢ 4 9540 231
1.3345 M1 465 1.7030 5130 168 40Cr4d B3135H 7L
1.3348 M7 465 1.7133 5130H 166 f0Cr 4 3140 172
1.3355 T1 463 1.79333 h132 170 40 CrMo 4 4137 1%
1.3801 E50100 164 1.7J34 5132H 170 40 CrMo 4 413TH 112
1.3503 E51190 154 17334 alda 171 40 CrMo 4 4140 113
1.8505 E52200 154 1.7035 5135H 171 40 CrMo 4 414CH 113
1.4001 4108 329 1.7G35 3140 172 40 NiCrMe 2 KB 8640 202
1.4002 405 324 1.7138 50B30 164 40 NiCrMo 2 KB  8640H 202
1.4005 416 537 1.713% a0BSOH 164 4 NiCrMo 2 KB 8740 216
1.4006 410 328 1.7147 5120 167 40 NiCrMe 2 KB 87¢0H 216
1.4018 430 353 1.7147 5120H 167 40 N:CrMa 7 E4340 130
14021 420 344 1.7178 5155 177 40 NiCrMo 7 E4340H 130
1.4024 403 3.7 1.7176 5155H 177 40 NiCrMo 7T KB E4340 130
14057 431 356 1.7218 4130 108 40 NiGCrMo 7T KB E4340H 1an
1.4104 430F 3490 1.7218 4130H 108 41 Cr 4 KB 5i35H 11
1.41132 4408 363 1.722) £135 14 41 Cr 4 KB 5140 172
14213 434 353 1.7222 4135H 120 50 Crv 4 B150 182
1.4123 4400 64 1.7223 4142H 117 50 Crv d 61508 182
1.4301 ' 304 273 1.7223 4137 112 5581 & ) #2556 220
1.4303 5] 251 l<722§ 4137 112 58 WCr 9 KU 21 436
1.4303 308 283 1.7225 4140 113 §8 MaV R KU 0z 440
1.4305 33 265 1.7225 41401 113 o0 Cro E£2200 154
1.4305 3041, 277 1.7228 1147 11% ¢ 20 1020 15
1:4312 301 263 1.7328 4147TH 119 Cias 1035 21

--1.4401 316 292 1.7228 4150 120 C 60 1060 34
-1.4404 316L 298 1.7228 41 50H 120 CBIDFY 1908 8
1.4433 317L ¢ 303 1.7362 301 37 CB 5 1030 21
14449 317 = 301 L7511 f118 181 Gz2Mn3 1022 13
14510 439T} - 362 1.7511 8118H 181 G22Mob 4419 137
1.4512 403 a27 1.56159 8150 182 GEZ2Mab 4419 1317
1.453% B2 184 1.6159 6150H 182 G22Mo5 4422 138
1.4541 321 304 G40 CrMa 4 4137 112
1.4546 348 311 G d0 CrMo 4 413TH 112
1:4550 347 311 G 40 CrhMo 4 1140 135
1.4568 631 382 3 40 Crivlo 4 4140H 113
1.4528 a09 285 ICL 472 'T 321 304
F R Riangy

. - B 2 Criki
e TALY Moma O
. T — a X2Crki 182

1.4971 661 398 Desigration AISE Page KW 3041 77
1.4950 660 396 UNI X 2 CriviMo 17 12 3151 296
1.5059 1340H 85 A X3 C'r‘\! 18 11 J04L 7T
15419 4415 137 9 8hin 23 12158 B2 xh CrN; 1510 304 273
15419 4419H 137 9 SM=aPh 23 12L13 66 X6 CrN;Mu 17 12 318 292
1.5419 4422 138 9 3MnPb 23 12L14 BS X 5 CrNiMe 18 15 317 301
15680 AZ515 94 10 58 30 1912 62 X 6CrAl 13 405 324
1.5711 3140 5] 20 Ni(CrMo 261TH 188 XBCrhN: 2314 3083 285
1 6511 0640 231 20 NidirMa 2 HE1T 188 X 6 CrNiTi 2811 321 304
1.652% 8617 158 20 NiCrMo 2 3650 189 X 6 CrNiTi 811

1.8523 881TH 188 20 NiCrMo 2_ 3620H 189 KG 321 304
1.6633 8620 188 25 Crivlo 4. 4130 108 X6CcNITi 2B 11

1.8823 8620H 185 25 Crio 4 4130H 108 KT 321 304
1.88435 BEZ2 I3 25 CrMo 4 KB 4130 ibg X6 Cr"\ iTi 18 11

15845 56221 192 25 CrMlo 4 KB 41300 108 KW 321 304
1.6543 790 215 50 NiCrMs 2 KE 8650 197 X8cCr7 430 353
1.5543 8720H 215 30 NiCrMa 2 KB 86308 197 X 5 CrMo 17 434 358
1.5543 BR22 218 M Cr4KE 2130 166 X 8CeNi 16 20 305 2381
1.6843 5822H 218 34 Cr 4 KB 5132 170 8 CrNi 19 10 308 283
1.6545 2830 107 34 CrMo 4 K2 4135 116G X & CeNiNE 18 11 347 311
1.6545 H630H 197 34 CrMe 4 K3 4135H 1106 X 10 CrNiS 1809 303 250
1.85486 £640 202 35 CrMo 4 4135 110 10 CrS 17 430F 348
1.6546 8640H 202 35 CrMo 4 4185H 113 X12cCr 410 328
1.6546 8540 218 35 CtMo4 F 413F 113 X1z Cer 1707 301 2453
1.65546 B740H 218 35 CrMu 4 F 4135H 113 X12CrS 23 418 337
1.5562 B340 120 38 Cr 4 KB 5132H 170 X 16 CrNy 18 431 356
1.8562 F4340H 130 3 Cr4 KE 5135 171 X16CrNi 2514 309 285
1.6665 4340 130 38 CrB I KB 50540 160 X 16 CriNiSi 25 20 310 238
1.6565 4340H 130 JBCrH1 KB 50B408 160 X 16 CrNiBi 25 20 314 291




o Cross Referenceio Steels/511

ITALY SAPAN JAPARS

: BCMs3 4T47H 119 805 305 308 283 2722 Mz 465

(continued) (continued) (continued)
Designation AlISI Pags Demgnation AISI Page Designation ARRI Page
NI JIS J18
% 20 Cy 12 420 344 8CM 5 £150 120 SUS 308 {1 0 251
X 22 CrNi2520 310 288 8CM 5 4150H 120 SUS 305 J1 308 Ry
X 22 CrMi 25 20 314 291 SCM3H 41475 119 5UUS 316 KX 292
Xaswoa KU H21 457 SCM5H 4147H 118 SUS 316 L JEL 296
X 35 CriMo 05 SCM 5 H 4150 120 3US 317 3 301
EU Hil 457 SOM s H 415011 120 5113 321 3 304
X 35 CrMcV 05 ECMn 2 1330 76 SUS 347 347 3i1
KU Hi 457 BMnz 1330H 76 SUS 403 40¢ 517
X 35 CxMoW 05 3CMn 3 1335 81 8T8 405 40 F24
KU Hil £07 S0Mn 3 13351 a1 5173 410 40 323
X TR WIS KL T1 463 SCPH 1l 4415 137 SUS 410 5 4108 329
X 78 WCa 1804 SCPH 11 4419H 137 U5 a6 403 317
KL T4 463 SCPH 11 £437 138 S05 226 J1 420 544
X 80 WCo 1810 SCr 2 5130H 168 aUs 4340 430 353
EC T5 . <R3 SCr 2 5132 17 QUG 430 4308 149
X 82 MoW 09 KJ H41 257 SCr2 H 5130H 168 SUF 432 43 b6
e ¥ 82 MeW D KTJ M1 4G5 SCr2 H 5132 170 SUJS 454 434 353
i X 82 WMo {1505 SCr3 H 5132H 170 SUR 4486 B 440B 363
2k wi M2 ABE BCr3H D135 171 505440 C 440C 264
X 150 CrMo 12 SCr4 H 5135H 73 sU8 ¥ 310 310 288
KU bz 448 SCr4 0 5140 72 SUS Y 310 J14 291
X 150 WCoV 303 19 J04L 297 SUS8 ¥ 316 36 292
130808 XU Ti5 463 SKD 1 D3 449
X210Cr 3 KU D3 a4y SKD 5 H21 457
SKD 6 Hi11 457
SKT 12 AZ 445
SKD 63 His i
3| 7
SKH 2 Ti 463 Sw EDEN
jAPAN E‘% ig_ %g igg Designaticn AR Fage
Designation AlSL Pege ULh e {Class 2 1o 88u
HS SKE 53 M3 (Class 2; 463 1370 10k i1
B SMn 1 H 1330 i 2370 ior 13
S59CK 1010 10 EMn 1 H 1330H 76 1450 10 18
S10C 1010 10 SMn 2 1335 82 1550 1085 a1
S512C 01w 10 SMn 2 1335H Bl 1665 1084 40
515C 1015 11 §M!J 2H 1335 81 872 1045 30
S515C 1017 3 SMnZH 1335H = 1892 1045H a0
S15CK 1018 1 SMaC 21 1022 18 RTS8 1064 40
S 15 CK 017 i3 SNCM & 1340 130 2370 1670 4
: 517 C Hi i SNCM & 4340H 130 1778 - 167 47
517 C H7 13 INCM 2z 8317 188 1879 1095 43
i 520C wes a: 3NCM 21 &31TH 158 1014 1283 oh
S 20 CK 1023 20 SNCM 21 B862J 1R9 1£ld 12114 85
B §22C 1023 20 SNCM 21 B620F 139 ap30 2255 a0
i 525 C 1025 24 SNCM 21 H B&17 188 2120 1338 81
| S528C 025 a0 SNCM 21 H B6LTH 188 2120 13355 =11
538 C 1034 2 SNCM 21 H 8520 89 2225 413 08
540C 14c 2 SNCM 21 H B620H isg 2224 413H 08
245 C 1045 3 SUH 39 316 292 2230 6150 182
, S45C 1045H 30 SUH 210 31510 298 2220 6150H 182
548 C 1045 30 LU 409 419 3257 3234 473 110
S48 C 1G456H 30 3UH 818 422 347 2284 413EH i
853C 1050 31 EUCM 11 A L1 45 2542 HE 457
5350C 150 11 SUM 12 1308 45 2644 4137 112
| SCorM 1 4130 102 SUM 21 1212 62 2944 4137H 112
, BCCIM 1 4130H 108 3UM 22 1213 B2 2244 4140 113
SCCrM 3 4135 110 SUM 02 L 121.13 - 13) 2o44 4140H 112
8CCeM 3 4135H 110 UM az L 12L14 G2 2260 Al 245
SCM 1 4135 116 SUM 23 L 12L13 B85 2302 410 Seg
SCM1 4135H 119 STM 24 L, 19113 [555] 2303 AZh 344
3CM 2 4130 108 SUM 24 L 12514 65 2330 £30 253
SCM 2 4130H 108 3UP 4 1695 43 2325 434 3E3
SCM 4 4127 112 SUP 10 6100 132 2332 304 273
oM 4 43137TH 1:3 SLP iG 6150H 132 2337 32 oA
SCM 4 4140 113 SUPi11 S0R6Q 164 2338 347 911
SCM 4 4140H 113 STP 11 a0B50H 164 2346 301 265
SCM4H 4137 112 sUs 301 115 253 2347 316 202
SCM 4 H 4137H 112 SUS 303 303 285 2348 3160 29¢
BCM4H 4140 113 SUS 304 ana 273 2352 304L 277
- SCM4H 4130H 113 U3 304 L 304L 277 2367 317L 303
. BOM 5 4147 118 ST3 305 05 261 2383 430F 348



512/Cross Reference to Steels

(continued) {(continued)

Designation ATSI Page Designation AlSL Page Designation AISI Page
B.5. B.5. B.S.
040 A 20 1020 16 218 8 a1 416 337 BO?2 02 440
060 A 35 1035 21 420 S 39 402 317 BT L 1 463
060 A 62 1060 34 420 8 37 4320 344 BT 4 T4 463
060 A 958 1085 43 430 3 5 430 a53 BT 5 5 463
079 M 20 1020 15 431 2 29 431 356 ET 15 Tih 463
080 4 32 1035 21 434319 a34 353 CD5-iB 420 344
080 A 35 1035 21 530 A 30 5130 168 CDS-20 321 304
089 4 37 1p38 2 530 A 32 5130H 163 CDS 105106 1043 26
DB0 A 40 1040 26 530 A 3% 2132 170 CDS 110 4130 108
06D M 56 1035 21 530 A 38 5132H 170 CDS 119 £130H 108
2 383 1040 28 530 A 36 5135 17 En.44 B 1035 43
23117 51851 71 330 A 40° 5135H 171 En. 47 8150 182
28117 5140 172 530 A 40 5140 172 En, 47 §150H 182
28119 4340 130 550 H 30 5130 168 En 58 A 410 273
28119 4340H 136 530 H 32 5120H 168 Er. 56 R 403 217
25130 343 ati 530 H 22 5132 170 Er.58B an 30£
25E16 1345 a5 550 H 38 5132H - 170 Er. 55 C 121 304
25E16 1345H a5 530 H 36 5135 171 Fn 55 E 204 253
25 E17 1345 87 530 F 40 5158H 172 En. 55 F 47 311
28 EL7 1345H 87 530 H 40 5140 z72 En 55 G 47 311
3865 4340 130 530 M 40 5135H 17 En. 53 H 216 203
3805 4540H 130 530 M 40 5140 17 2. 130 34340 150
55 30 431 356 534 A 99 E52100 154 8, 138 T4340H 136
120 M 36 1039 26 535 A 99 52100 154 g, 525 348 311
150 M 35 1439 26 640 M 40 3140 45 8. 537 348 312
220 MO7 1213 B2 708 A 37 4135 11 S. 536 304L P
350 A 53 9255 a9y 708 A 37 4135H 110 $. 537 315L 255
250 A 55 8250 292 708 A 45 4157 112 Trpe 3 3132H 170
250 A 5& 9260H 932 708 A 4% 4137H 112 Type 3 5135 51
302 3 17 304 273 TO8 A 42 4140 113 Type 7 864l 202
303 8 21 303 263 TOR A 42 41408 113 Type 7 8640H 202
304 512 304L 277 708 M 40 4137 112 Type 7 8740 216
304 3 14 304L 277 708 M 40 4157H 112 Type 7 8720H 216
304 3 15 304 273 708 M 40 4140 113 Type 8 T4340 130
304 315 304 273 708 M 40 4140H 115 Type 8 T4340H 130
304 313 304 273 709 A 40 4137H 132
304 S 22 304L 297 709 M 40 4137 112
204 5 26 - 304 273 709 M 40 4140 113
304 S 40 304 273 705 M 40 4140H 113
310 5 24 310 288 736 i 50 Gl-)OH gg
3105 24 34 291 745 A 50 6150 1
3165 12 316L 206 BUSA 0 2622 193 UNITED STATES
31565 14 316L 206 805 A 20 8AR2H 193 e — 5
3168 i6 316 299 RO5 A 20 3720 215 eslgnalion sge
3165 :8 318 293 805 A 20 3720H 215 AISI "
316 S 22 316L 296 805 A 20 3022 218 alal
316 5 24 316L 296 8053 A 20 RE2ZH 218 2061 346
216525 316 292 805 H 20 B817 188 priA) as
216 S 26 318 292 805 H 20 5817H 788 301 2ES
316529 J16L 206 805 H 20 8620 189 30z 258
3165 30 316 2y 805 H 20 8620H 188 3028 26T
3165 30 316L 296 HO5 M 2D 8617 188 304 265
316 8 31 316L 296 a05 M 20 8617H 138 305MA 71
516537 316L 206 805 M 20 BE20 139 3053e 265
318 5 40 318 290 205 M 20 8520H 189 a0s 273
518 § 37 316 299 816 M 20 9840 251 304HM REG.
316 3 32 3161 296 215 M 40 4340 130 204l 7
317512 7L 308 817 M 42 4340H 130 504N 280
3218 12 21 304 3111 Type 6 1340 130 305 251

21838 321 504 3111 Tyae & 3340H 130 308 233
321522 321 304 ANC 1'Grade & 410 328 a0a 235
321 827 32 304 ANC 3 Grade B 347 311 3088 255
221 540 3zl 304 BA 2 AR 445 3098(Ch 925
201549 321 304 BD 2 D2 440 310 DRE
321 550 321 304 BD 3 D3 449 3105 288
321 5 59 321 304 BH 11 HI1 457 314 291
321 S 87 321 304 BE 12 b 457 316 292
347 S 17 347 211 BH 15 H13 457 J16F 299
347 S 17 343 a1y BH 21 H? 457 316L 296
347 518 348 Al EM1 H4l 457 16N 300
347 5 40 348 311 BM 1 M1 165 317 T30
403 8§ 17 4108 329 M 2 M2 465 317L 302
405 8 17 405 324 BEM 34 M3s 465 321 304
400 817 4019 327 BM 34 Mad 465 329 " 308
41t 8 21 410 325 BO 1 01 440 330 309




UNITED STATES

UNITED STATES

Cross Refersnce to Steels/513

UNITED STATES

(continued) (continued) {continued)
Desigration Page Dresipnation Page Designation Page
ALSE ATSIL AISL
347 311 1070 40 4615 140
348 3:1 1074 40 4520 141
384 3:5 1080 41 4820H 141
403 3:7 10886 458 4638 144
405 924 1080 43 4626H 144
409 327 1085 43 718 146
419 328 1108 43 7181 146
4108 325 1109 45 4720 147
414 339 116 48 4720H 147
418 337 1117 43 4816 145
4185e 337 1118 48 4815H 148
430 344 1119 48 4817 15¢
420F 246 1132 a3 £827H 150
420F:5e} 246 1137 a6 4820 151
428 947 114% 59 4%20H 151
430 353 1144 50 F0B40 160
436F 345 1211 62 S0B40H 160
430F Ba) 343 1212 62 50T544 161
430Ti 352 1213 62 50B44H 161
431 556 121132 85 5045 182
424 553 12114 60 5046H 162
435 553 1215 52 50B46 162
438 353 12115 65 50B46H 162
440A 358 1330 76 50B5G 164
440B 263 1330H 76 50B50H 164
4400 364 1335 Bi 5060 185
440F 286 1335H 81 4DBA0 166
440FSe) 368 1240 3 30BG0H 185
443 367 1340H g3 F120 157
443 267 1345 f a120H 187
446 69 1345H 7 alap 168
501 am 1547 8% 5130H 168
202 T 1544 63 5132 170
&5 373 15B48H 89 E132H 150
839 75 5140 g5 5135 171
63l gz 4023 H 5L30H 171
612 384 4024 ] 5140 179
633 . - 386 4027 a9 5140H 172
634 388 4027TH 99 3150 175
641 391 4025 1) 31B0H 175
€60 . 394 4028H gy 155 177
E61- : 308 4037 1o a158H 177
1005 B 4037H 101 6180 . 178
1006 6 4042 102 5160H 173
1008 A 404zH 102 51B60 178
1010 10 4047 104 51R60H T8
1012 10 40478 104 6116 TE1
1015 11 4118 108 GLIBH 181
101 s i118H 105 e130 182
1017 12 4130 L8 £150H 182
1018 13 4130H 195 81845 185
1610 13 4135 113 f1B45H 185
1620 18 4135H 115 8815 187
162] 36 4137 112 8R17 188
1022 iR 4137TH 112 AB1TH 1858
1023 Pl 4140 13 5820 159
1025 20 4140H 13 86201 189
1026 20 4142 Ti7 BG2Z 183
1030 a1 4142H 113 85220 105
1034 41 4145 LIR 2625 194
1035 21 . 4145H il [E25H 194
1038 26 4147 119 9527 196
1038H 26 4147H 119 5627H 106
1039 26 4150 120 5630 107
1040 26 4150H 120 3630H 107
1044 30 4181 126 26B30H 197
1045 30 4161H 126 8637 201
1045H 30 4320 127 283TH 201
1045 36 45204 127 8640 202
1850 31 4340 130 8640H 202
106E 34 43408 130 8642 205
195¢ 34 4419 37 8642H 205
1080 34 441917 37 8645 208
106 4 4422 128 REASH 306
1065 40 1427 139 A8B45 205



514/Cross Reference to Steels

UNITED STATES

(continued)
Designation Page
AISI
B6B4SH 206
BBRO 200
8650H 209
BEBEO 209
8655 212
BBRSH 212
BGE0 213
8660H 213
8720 21%
8720H 215
740 216
87401 216
2827 218
3822H 215
9255 220
D260 222
3260H 222
24515 226
#4B15H 226
#B17 227
94B17H 227
24B30 220
a4Ba0H 229
04B40 230
2840 231
AZ 445
Al 445
Ad 445
Ab 4B
A8 445
AT 445
AR ~ 445
AD 445
AlD 425
A2317 L]
A2515 94
D2 440
D3 444
D4 445
D5 4449
07 444
E4340 130
E4340H 136
E3310 23
EDa10H 223
Ea(100 154
E51100 154
£32100 154
H1) 457
H11 457
Hiz 457
Hia 457
His 457
H19% 457
H21 457
H22 457
H23 457
H24 457
H2s 457
H26 435
H4l 4375
H42 437
Ha3 457
M1 465
M2 465
M3 iClass 1) 465
M3 iClass 2) 485
M4 485
M6 465
M7 465
M10 465
M3 465
M3z 485

UNITED STATES

UNITED STATES

(continued) {continued)
Designation ATSI Page Dregignation AlSI Page
AIBI AMS
Ma4 456 3602 501 371
M36 465 3603 430 353
M4l 455 3504 410 328
M42 455 3505 410 324
M43 455 5506 £20 344
Mag 465 5507 3381 296
M4 485 3508 615 373
M47T 485 35610 321 304
01 440 351t 304L 277
84 440 3512 347 311
b 440 5613 304 273
a7 440 5514 306 281
P2 453 56815 302 258
P3 453 5616 302 258
P4 453 5617 301 253
5 4353 3518 301 253
Ps 453 5519 301 253
P20 453 5820 632 384
P21 453 5521 3108 238
31 438 532 414 23
32 436 5323 3093 285
54 436 5524 316 252
56 436 5525 650 - 396
56 436 5526 651 391

T 436 E527 851 391
543035 352 5628 621 382
Il 463 5529 831 382
T2 461 5531 651 . 398
T4 463 5532 651 398
T5 453 G946 633 326
T& 463 9547 634 388
T& 463 5548 633 386
T15 £63 5548 834 388
W1 432 554 633 386
wa 432 5556 347 31
W3 432 5E57 32 304

5558 347 air

Eﬁgg 321 304

85 304 273
AMS 5563 115
5010 D 1212 62 3565 304 273
5024 C 1137 36 5566 304 273
H03% 1020 18 2587 304 273
5040 1010 10 5568 631 382
5042 1010 10 5570 321 304
5044 1010 10 5571 347 a11
5045 1020 16 5572 3163 288
5047 1910 10 3573 218 282
5053 1010 10 3574 3098 285
5080 1015 11 5575 347 i
5089 1018 13 3576 3m 304
507 1022 18 5577 3105 288
507 1025 20 5578 476
507 1025 20 557! 651 301
5080 1035 21 5585 661 388
5082 1035 21 5391 410 328
3085 1050 31 5592 330 3G9
5110 1080 41 5504 654 388
5112 1090 43 BAYS 415
112 FE 1086 488 S60L 103
5115 1070 40 174 a0l 11
3120 D 1074 40 5602 103
3121 1695 43 5604 630 376
5122 1595 43 5610 4185 337
5132 1085 44 5011 403 317
5331 4340 30 5512 403 517
5333 8613 187 5813 410 328
6342 630 375 5515 414 332
5343 630 a75 5615 516 373
5344 630 ars Belt 126
5354 615 3 5618 246C 364
6355 630 375 . 5620 420F 346
5360 ) 391 5620 420F Se} 548
5376 661 398 5621 420 344
5501 304 213 082l B30 375



UNITED STATES

UNITED STATES

(continued) {continued)
Desigration ATST Page Designation ATSI Page
AMS AMS
5626 T1 463 5812 632 364
5627 £30 353 5813 632 364
5625 431 356 5617 615 V73
5629 105 5821 410 325
5630 440C 364 BEDL 631 352
5691 4404 356 5825 630 375
5692 Type 1) 440F 366 5640 02
5632 (Type 2)  440F(Se) 366 5860 425
5638 302 25¢ 5861 407
3687 303 25¢ 5862 403
58 04 273
5640 (Type 11 808 265 el r L EE
5540 (Type 2} 033 255 62':' RE1T 188
5641 30352 365 6272 °
3643 630 37E 5274 8620 183
Y ga0 ae 8975 94B17 297
ot 831 a2 B275 A 94E15 296
96 s Fyt 11 BTG B620 1B%
5847 2041 o 8277 BGZ0 188
o 2 & 6280 8630 187
5648 316F 299 B Soa0 a0
5630 3093 385
5651 3108 288 6254 4620 1l
el N % £322 749 216
5653 3361, 95 532 749 216
e pit it 5327 8740 218
Sega 22 4 8342 C B840 13t
e 582 A 6350 4130 108
aear 2 aed 8365 2630 197
e 402 5356 4139 108
A 102 8358 8749 216
o a3l 426 8356 134) 130
oars &l e 8360 4130 108
5673 621 3gy 3362 130 1nE
5880 247 311 5362 4230 10
aoes ol e 8365 G 4735 110
5685 305 231 o310 .30 108
e o 281 8371 1530 108
ne 302 o 8372 C 4135 11C
ne 20 258 £373 4130 108
2589 At 3od 6391 4140 113
g a1 2 6332 4140 113
£E04 310 288 6336 {Iype 2 agi
5695 310 285 6336 Type 8) 497
5697 304 a75 5336 {yped) ao
3718 130 309 6386 (Type 51 49_;
e A 309 6330 4140 11
sTEd b PR 6395 4140 113
gt ool e 6414 4340 130
o oo EH: 6415 4340 130

[ o 3% 6437 H11 157
Bisz oo 296 6440 £52100 154
i o gue £442 B E30100 154
5737 860 aof 99 EaL00 154
5733 302Se Sar G444 E52100 154
e o 28 6446 E51100 154
5743 634 388 z 2100 164
L oae EE 6448 615C 162
5745 £33 396 sas epLoc i
5763 424 5 3G i

784 407 6445 6150 182
5763 661 398 6455 au2 o7l
5769 861 308 6447 a7
3774 £33 386 6485 HLL 37
5775 633 386 6487 H11 497
577 410 328 6485 Hil 457
5780 634 398 64RO 8830 197
A = S £550 8630 197
5794 661 298 7240 1060 34
5795 BEL 393 7301 8150 182
5804 660 305 7304 1095
8805 660 396 7470 615 373

Cross Referenceio Steels/5t5

UNITED STATES

(continued)
Designation alrl Page
ANSI
G81.40 481 398
ASME
o04i 1006 [i]
Cede Case 1817 15
SA1B2 J04 273
SAlIBZ 3640 277
2A1B2 SN 280
SA182 3l 288
SA182 318 202
S5A182 3L6L 203
SATR2 Ik 300
SA1BZ 321 304
SAL82 My 311
SA1R2 345 311
SA182 230 353
SA182 (XM--D 407
8A193 B0E 281
SA193 A 292
5A193 29 304
5A193 Sdi 311
BA194 30 265
BAI 3ase 265
SA194 a0 b33
SA194 Jle 292
BAI94 321 304
SA194 M 311
SA194 416 357
DA154 4165 347
SA194 Tvpe 8 301 371
SA194 (Tvpe 61 470 325
SA164 (Twne By 3l 27
£A213 30 27
SA213 304L 277
SA213 364N 280
BAI3 210 288
SA213 316 292
54213 3181 296
54213 ZieN 300
SA213 22 304
SAZ13 347 311
Sa213 2di il
54240 02 258
SA240 304 273
5A240 0L 277
SA240 20N 286
SA240 305 281
SA240 3008 285
54240 JI0e 288
SA240 3:6 292
54240 318L 206
SAZ40 JLEN 00
5A240 J1 301
SAZ40 310 303
S5A240 321 304
SAZ40 347 211
SA240 348 211
SAZ4D 405 K
S4240 410 328
SA240 4105 328
SA240 430 353
SA240 (XNM-8) S4WAS 362
54240 (XM-19 407
SA240 (XM-21) 30N 86
SA240 (XM-27) 422
SA240 (NM-29) 418
SA249 304 273
3A249 04l 277
34248 304N 280
S5A240 305 285
S5A249 310 268
SA2<9 314 252
SAZ249 3160 296
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UNITED STATES

UNITED STATES

UNITED STATES

(continued) (continued) - (continued)
Desigrazion AIST " Page Designation AIST Page Designatiar ATRI Page
ASME ASME ASTM
SAZ49 316N 360 SAdl? 201 246 AZ9 1064 40
SA249 ai7 acl 2a417 XM-19 407 A29 1065 40
84249 371 304 SA430 304 273 429 1972 10 -
854249 47 311 2A430 304N 230 A29 1974 40
SA249 348 a1l 54430 316 292 A29 1280 41
SA245 M-19) 407 54430 318N 300 A29 1086 488
S5A249 (Xn-29) 413 SA430 321 304 AZG 1086 43
SA968 329 308 SA430 347 311 ARD 1095 43
SA268 105 324 SA472 302 258 A29 1108 45
SA2GR 408 327 SA470 304 273 AZ29 1195 45
SA264 410 228 SA479 304L 277 A2G 1116 45
SA268 430 253 5A479 304N 280 A2D 2118 48
S3AZE8 446 369 SA4TY9 3168 258 AZD 1132 53
SA268 1 XM-3 S43036 352 SA479 316 292 A29 1127 56
SA268 ' KXM-27} 432 SA479 318L 206 A29 1141 59
54312 304 273 BA4T9 316N 300 A9 1144 59
34312 3047, 277 84478 321 a0d AZO 1311 62
SA312 304N 280 SA479 347 311 A9 1212 82
A312 300 285 24470 348 211 A2% 1213 62
SA312 310 88 SA4T9 405 324 A29 12113 65
SA31Z 3:6 292 SA479 470 228 AZ5 13L14 55
8A312 315L 206 BA479 430 353 AZ9 1215 B2
5A312 316 300 2A470(XM-8) S43038 a2 AZg 1547 8o
SA312 317 301 SA479 (XM-19 407 A29 1548 69
SA312 32 304 SA4T9 (XM-2T) 422 AZY 15B45H 69
SA312 347 a1 SA5HG4 530 275 AZS 926G 222
SAR12 348 811 SASB4 (XM-25} 424 Add 483
SAJ1Z XM-19) 477 SAB3S B60 306 AST 1064 40
BA31Z (XM-29) 414 SAGS5 304 273 A5D 5260 222
SA3ED ana 265 BABSS 3041, 277 A1D7 T 48
84320 3035e 264 SAGRS 36 292 AL07 11:8 48
SA320 38 292 SAGER 318L 206 A107 141 59
SA320 321 304 £4686 (AM-29) 418 AlD8 1ngg "B

 BA3Z0 (BE) 3 37 SATOS 330 375 Al08 1010 10
SA320 (B&Q) 347 . 311 5A705 631 382 AlDS 15315 11
SA358 304 . 273 SAT05 (XM-12} 405 AlGB 1916 13
SA358 304N : 280 SATOE (XM-13) 402 A108 1917 13
S4358 ans ' 285 SAT0G (XM-Z5) 4i24 Al08 1018 13
SA3ES 310 288 SATIT {XM-27) 422 A108 1020 16
5A358 316 292 Al0B 1030 21
8A358 518N 300 ASTM A108 1035 ¥l
SA358 321 304 === Al03 1040 26
SA358 347 311 426 1064 40 Al03 1117 48 -
SA358 348 311 499 1005 6 AL(S 1118 43
SA376 304 273 A29 1008 6 A1G8 1157 56
SA276 304N 280 A29 1008 6 4108 141 59
SA376 318 292 A29 1010 10 AlU3 1144 59
SAA7S 316N 300 A29 1012 10 AL08 1211 62
SA176 321 304 A29 1015 i1 AL(B 1212 62
SA376 347 a1 429 1016 13 AI0B 12:3 62
SASTS 348 311 A29 017 13 AIDB 12114 65
2AZET Tvpe B) 201 371 A29 1018 13 A108 1215 62
54325 (Tvpe b) 502 a7 A£29 1019 13 4131 484
SA4N3 304 273 429 1020 18 A1310A) 484
SA403 3041, 277 AZY 1021 18 2131 ‘ATI3e,
5A403 309 285 A29 1022 18 DH3s, EH22) 434
SA403 a9 288 A20 1428 20 A13T {AH3E,

SA403 316 292 5429 1025 20 D36, FH26) 484
5A403 J16L 296 A9 1036 20 A331 B 484
SA403 316N 300 ADY 1030 n A131 /CS, DSy 484
5A403 317 301 A29 1034 21 Al3L D 484
SA403 421 304 A29 1035 21 Al31E) 484
854403 347 311 A9 1038 26 Al35 485
5A403 348 311 A99 1038H 26 4139 486
5A403 (XM-1%) 407 A29 1939 26 Al139 B} 486
SA40¢ 304 273 A9 1040 26 413945y 438
54400 309 955 A29 1044 a0 Al39 () 436
SA408 310 258 AZ9 1045 o A138 (B 436
34409 315 292 A29 1045H 30 Al6T 301 253
SA40D 317 301 AZY 1045 30 A157 302 3258
SA408 321 304 A29 1050 31 A167 302B 262
SA400 347 a A29 1055 34 Al67 304 73
3409 348 31l AZ9 1059 34 AlgT a04L 377
3A412 415 AZ9 1080 34 Al157 305 431



UNITED STATES

Cross Beferenceto Steels/517

UNITED STATES  UNITEDSTATES

(continued) (continued) {contitued)
Designation AlST Page - Designation ATST rage Designation AlS1 Page
ASTM ASTM ABTM
AlGT 308 233 AD40 302 238 APYS a1 286
AlGT 308 285 A240 304 273 ADTH 310S 288
Alg? 3088 285 A240 3041 . 277 A275 314 291
AlBT 30 288 A240 304N 280 A27G 319 292
AlB7 31038 288 A240 305 261 AT 319[.1 29¢
Als? 316 202 A240 3095 285 AJT6 JIEdN 307
AlST 3L6L 205 A240 3108 288 AZ76 3l 301
ALET7 a1z 3oL A240 316 292 AZTH a2 304
Aley 317l 505 4240 316L 296 AZ76 i Jli
Al6T7 321 il A240 316N 400 AZTE 348 311
Al8T a47 311 A240 317 301 AZT6 40 31
ALDT 348 31 A24G 3LTL 303 AZ7g 405 324
Al7G 403 aL7 AzZdQ 321 als AZVE 40 32k
Al7T6 405 324 AZ40 343 a1 A276 44 232
A176 403 327 A340 4145 324 A27é 420 344
A176 419 328 AZ40 410 328 A2T8 23 353
A176 4105 329 A240 4105 329 ARTR LE a5¢
AlTé 430 353 AR4D 431 353 AT A 68
Al76 4432 367 A240 (XM-5} 8430385 352 AZTE HE 263
AlT6 446 265 A240 (XM-19) 407 A2TE 440C 364
AL78 XM-2T) 4732 A240 (XM-21; 304HN 280 ATTE ) 445 3639
ALTT 301 253 4240 {XM-27) 422 A276 XM-10) 415
Al81 1034 X A240 (XM-25) 418 A276 (XM-11) 415
Al182 a04 273 A249 304 273 A276 CXM-IQ) 407
4182 Jo4L 277 A4 a0l 257 A27A ML21) AHN 280
A132 304N 280 5249 JoaN 280 A278 TXM-27) 422 -
Al192 3:0 288 AZ40 305 281 A276 [XM-28) 420
Al32 316 292 A240 309 285 AZ7T8 X M-29} 418
A132 3i6L 296 4249 310 288 ADTT 437
A132 316 300 A245 316 292 ADE3 437
Al132 321 304 A245 316L 294 AZBd 431
Ald2 347 311 AZ489 J16N 300 A284 (Al 451
Al32 348 311 AZ49 317 1131 A284 (B) 431
Al32 430 3563 A240 321 304 A284 0C) _ 491
A1B2 1XM-131 407 2249 347 311 AZ295 EEN OO 154
A193 304 273 AZda 343 311 A295 E5L190 154
A193 b 292 A48 4ZM-19 407 AJ04 .&0H i6
A185 321 304 AZ45 (AM-28) 418 A£3G4 1336H 81
A193 347 311 A263 329 308 Ad0d J340H a3
Al83 £19 328 A2BB 4038 324 A3l LM5H &7
A183 501 371 AZBE £08 327 AdG4 1954810 69
A29S {grade BES) 413 A268 430 3563 AdG4 4027 | 8G
AlG4 303 265 ADBR 430Ti 362 Al 438 H - ag
Ald4 2638 265 4268 443 367 Ado4 404TH 101
Al94 304 273 AZ2GE 446 369 AJod 4042 H 102
Al9q 15 201 A268 (XM-£) 543035 352 A304 A047H i04
Al94 321 304 AZBE (XM-27) 422 Ad0d 4118H 105
A194 347 a1 AZBC 304 273 A304 410E 152
A194 410 28 A26S 516 292 A304 £116H 130
A194 415 357 AZBE Z14L 2968 #4304 4137H 122
AT94 4168 337 AZ63 217 30t A304 41408 113
ATD4 alll 371 AS6H 221 304 A304 L140H 117
Al94 (grade 3F, 3038= 262 4284 347 311 A304 4140 H 1.8
A19 (grade 853 413 ARED 548 311 A304 44TH 1.8
AZ33 304 272 A269 (XM-18) 413 A304 4150H 129
AZ13 30aL 277 4260 (XM-11) 413 A304 4151 H 25
A223 304N 28G A269 (XM-19) 407 A304 430H 127
ADL3 310 28E A262 (XM-29) 418 A304 4340H 130
A3 315 292 AZTO 204 273 Adlo4 42]9H 137
A3 315L 296 A2T1 204 . 273 4304 4650 H 141
AZLIE 316N . 300 A2T71 221 304 A304 4616H 144
A2id 321 304 AZTL 247 311 A304 4716H 145
A213 347 311 AZTH 1026 20 A3D4 4710H 147
5213 343 311 Agya G340 231 Adl4a 4815H 145
A207 487 A2TG 413 A304 487 150
A20TM 1t 76 302 258 A304 487H i
AZ28 1086 438 ALTE 302B 262 A304 4810 H 151
A220 480 ABTE 30< 273 A304 50840 160
4229 1965 40 AZTE 304L, 277 Adl4 BOBLAH 1€1
5280 L AZ7G a0aMN 230 A304 30M46H 152
A250 1064 46 A2TG 305 231 LRI 50046H 152
A95 490 AQTH 304 233 AB(4 Be0H 184
5231 8150 182 AZT6 3409 285 A304 3BB0H 185
4222 490 A2T6 3095 285 Adod4 FI0H 157



518/Crass Reference 1o Steels

(continued) (continued) (continued)
Designation ATSI Page Designation AlSL Pape Designation ATSI Page
ASTM ASTM ASTM
Ado4 5130H 158 Adld 314 291 AJ22 5150 178
Ad04 5132H 170 A3ld 316 2683 Al2Z 5155 17t
A304 5135H 171 Alld 316L 296 A322 5160 178
A304 A140H 172 Al14 317 301 Al22 51E60 i78
Al3n4 8150H 175 All4 321 304 AJ2Z 6118 181
A304 8166H 177 AJ14 347 311 A322 6150 182
A304 5160H 178 A314 348 311 A322 81B45 185
A304 -51B6CH 178 A314 403 317 A322 8615 187
Alo4 6118 181 Adl4 4056 324 A322 8617 188
A304 6150H 182 A3l4 410 328 A322 8620 189
Ad04 81B45H 1856 A3l4 . 414 33z A322 BG22 193
A304 8617H 148 Ajl4 416 337 A322 BE25 184
Ad04 3620H 189 A3l4 4163 337 A322 2627 196
A3G4 862¢H 193 A3l4 420 344 A3J22 8630 197
A304 #6256H 194 A314 430 353 A322 8637 201
AJ4 B62TH 196 A314 430F 349 A322 8640 @02
Ado4 8630H 197 A314 430F{5e) 349 AZ22 2644 205
Ad04 86B30H 197 Adl4s 431 356 Ad22 B645 206
Ad04 8637TH 201 Aldl4 4400A 358 A3J22 8650 205
Ado4 3640H 202 Adl4 4408 363 AJ22 BG5S 212
AJ04 8642H 205 Adl4 4400 364 A322 Boed 213
A304 ge45H 206 Adid 448 380 A322 BT20 215
A304 86B45H 206 Ali4 501 ATt A322 8740 216
Ad04 BB50H 209 All4 502 a7l A322 8822 218
A304 BB55H 212 AN14 (XM-10) 415 A3J22 9255 220
Ad04 BBE0H 213 A314 (XM-11) 415 A322 9260 222
AZ04 27T20H 215 AJl4 (XM-27 422 A322 S4B17 227
AZ04 3740H 218 A320 363 265 A322 84B30 220
A4 2832H 218 A320 3035 263 A32D S4B40 230
Alnd 9260H 222 A320 304 293 AFZ2 9840 231
Al04 HMB15H 226 A320 d16 292 A322 Eg310 223
A4 - 227 AJZ0 321 304 A3Z2 ES513100 154
Adcd 229 A320 47 311 A322 E52100 154
AdG4 130 A322 1330 76 A3l 1330 ¥i:]
A4 130 A322 1335 81 A331 1330 81
Ad04 E3310H - 223 AJ22 1340 83 Ad3l 1340 83
A3Q8 pEs 492 A322 1345 87 AZ3l 1345 87
Ad1l 1137 56 A322 3140 95 A331 3140 95
Adll 1141 09 Aj22 4023 o7 Ad3l 40323 97
Adll 1144 09 AJ22 4024 2] AZ31 4024 98
Adl2 J04 273 A322 4027 39 Ad3l 4027 99
A312 . 304L 217 A322 4028 99 A331 4028 a9
Adl2 304N 280 A322 4037 101 A331 4087 101
Adl2 308 285 A3322 4042 102 A3 4042 102
Adl2 310 288 A3322 4047 104 A3 4047 104
A312 316 292 AJ22 4118 105 A331 4118 105
A3l2 316L 296 Al22 4130 108 A331 4130 108
Adl2 316N 300 Ad=22 4137 112 A3t 4137 112
Ad12 317 301 A322 4140 113 A3t 4140 113
Adl2 321 304 AJ22 4142 117 A331 4142 117
Adi2 47 311 A322 4145 118 A331 4145 118
A312 348 311 AJ22 4147 119 AZdl 4147 118
A313 (XM-19) 407 A322 4150 120 A3al 4150 120
A312 (XM-20) 418 A322 4161 126 Adal 4161 126
Ad13 302 258 A322 4320 127 AJdl 4320 127
Adi3 304 273 A322 4340 130 A331 4340 130
Ad13 3056 231 A322 4419 137 A39l 4419 137
Adl3d 316 282 A322 4815 140 A1 4615 140
A313 831 382 ABZ22 4620 141 A3l 4820 141
A313 (XM-16) 426 A322 4626 144 Al3l 4626 144
AJ13 (XM-28) 420 Ada2 4718 146 Aj31 4718 146
8313 (XM-29) 418 Ajd22 4720 147 A331 4730 147
Adl4 202 2bL A322 4815 148 A3l 4815 148
Adl4 o032 68 AB22 4817 150 A3l 4817 150
Adld 302B 62 A322 4520 151 A 4820 151
Adl4 303 2658 AJ22 50B40 160 43131 ROBBN 165
All4 2038 2656 Al22 50B44 161 A3l 5120 167
A3l4 4 273 A322 H0B46 162 A3al 5130 168
AZl4 a04L 277 A322 S0BbO0 164 Alal 5132 170
Alld 305 281 A322 S0EG60 1G5 Al 5135 i
Adld 308 283 A322 5120 187 Aldl 2140 172
Adld 309 285 A322 5130 158 Adal 2180 170
Adl4 3095 285 A322 5132 170 A3dl 2155 117
Adl4 310 288 A323 5135 171 A3dl 5160 178

Adl4 2108 288 A322 5140 172 Ad3l 51860 178




Eross Reference to Seeeis/519

UNITED STATES UNITED STATES UNITED STATES

(continued) (continued) (continied}
Dez:gnation ATSI Fage Designation AISI Page Designation AlSI Page
ASTM ABTM ASTM
AJ3T 5130; 182 Ad30 304 T3 ALTY {XM-3) S4303E 352
L A33l SGL7 168 A430 304N 2580 ALTY (XM-19 407
P Alal 8620 189 A430 316 2932 AL4T9 (XM-27) 422
. A3l 8622 183 A430 316N 300 AdTY (XM-29) 418
A171 86286 . 194 AL3C 321 304 A485 ) 495
A331 8627 196 A43C 347 dli A485 (1} 495
A331 B630 197 Adde 404 A4RS (23 4195
A331 86317 200 A453 661 391 A485 (3 4185
Alal &640 202 A453 8660 396 ABb (4] 495
Ad3l 8622 205 A4BT Bal L A402 302 258
AJ3l E645 206 A4BE B51 391 A482 204 273
Al3L 8633 212 A4B3 494 AdDY 305 281
',5 A352 85660 213 A473 202 251 A493 302 258
i 4331 E720 : 213 4473 302 208 A493 304 273
A3l 740 215 A47T bol1PA1) 262 A49Y 305 28]
A331 BEZ2 218 A473 J03 265 A492 321 304
A331 Q2€ED 222 A4T3 3038= 265 AdDC 347 311
A33L 94817 227 A473 304 273 44032 384 315
A3 94837 229 A470 304L 27 4492 410 A28
A33l 4340 130 A4TS 305 281 A49R 430 b5
Addl E52100 154 A47S 303 283 AdG3 431 a56
AJ55 4135 116 A4TS 303 ZH5 AdE5 440( 364
A358 304N 280 L4733 2083 235 A49G AME-TS 41
AJ58 305 285 4473 aL0 288 ABOD LA. Ei 497
AZRS 310 288 A4T3 3105 288 ASOO LA, B, G £06
A3GS 318 292 A47E 314 291 ASD1 406
A358 218N 300 ALTE a16 292 ABOL 497
: A358 321 304 A4TE 215L 236 &505 4118 105
. A3SE 347 311 Ad72 317 301 ABOS 4130 108
A358 348 311 A473 321 3c4 AS05 4137 i1z
A58 (M2 815 Ag73 87 311 ABDS 414 113
A3sE 492 AATE 403 317 ARDS 4142 11%
AJ36E 302 258 A4TE 405 324 ABDE 4145 1i8
A3es 304 A A473 410 328 AKCS 4147 ’ 119
A3638 365 281 A473 4105 359 ABO5 4130 .1}
A3dea 316 292 A473 414 132 A305 4320 i1
AJIG 304 293 A4T3 €16 337 A505 4340 130
AJTE 304N 28C A473 £165¢ a3t Aa05 4E13 140
. ADTG 1€ 292 L4T2 420 344 ALOD 4620 141
;o AJT6 J1GN 300 A473 430 353 ASLS T1E P
- A3T6 323 304 Ad73 430F 348 A505 ti815 148
A3TS 347 a1z ALT3 £30F(Se: 349 A505 4825 151
s AZT6 348 a11- A473 €31 306 A305 3138 16%
| A387 (5} a01 371 A47Y 4404 358 Ad0S 3132 170
;o A38T (5 502 371 A473 4408 363 AJ0S 3140 172
A401 483 A4T3 40C 364 A305 3151 175
2403 304 2T A4T3 445, 363 AB(5 316 t1Te
. Add3 304 280 AJLT73 501 371 AB05 - O1E ; 182
v A4S 309 285 A4T3 502 371 Ad0G 3613 187
1 Ad03 310 285 A473 (XM-100 115 AdQ3 2617 188
7 Ad403 318 202 5473 (3M-11 413 AS05 3620 189
4402 316 256 AdTT 651 39z A505 #4630 197
AsD3 218N 300 AdT8 a0z 2538 4505 AE4D 202
-V Ty 217 - 301 5478 304 271 4508 8642 205
V1) 5) 321 304 AdTa 304L, 271 AaQ3 304% 206
o A403 247 HikE Ad4T8 205 251 Ad04L 8657 209
AdQE 248 311 AdT8 216 292 ABOG 5653 212
o A403 XKM-19 407 A4TB 316L 295 A500 5667 213
T AdQa 304 273 A478 217 301 A305 272 215
1 Adeo 309 284 A478 413 A505 8740 216
4 A409 310 2838 AdTS 302 258 Al 92¢0 233
Ad09 315 232 Ad479 304 273 Abfk3 E4340 120
A409 ar7 301 A479 304L 277 AS05 E31.00 154
A409 321 304 Ad79 04N 260 AB05 Ea2100 134
A409 347 311 A4TI 3108 288 A51D 1005 6
A412 201 246 AdT9 216 202 ABLD 1006 8
Ad41Z 202 251 AdT9 J16l. 296 AS510 1005 4]
A412 (XM-10] 415 Aq79 316N 300 AB10 101 10
A412 (XM-11] 415 - A479 321 304 A510 101z 10
Ad12 {XM-]_H;' 407 A47T9 47 : 91l ASIG 1015 1
Ad)2 XM-29} 418 ALTY 348 32 ASl0D 1016 13
Ad2a 433 Ad79 403 3417 AbLD 1917 13
A429 201 246 A4T9 405 324 AS10 1018 13
AdRg 202 251 AdTG 410 328 A510 1018 13

A429 (XM-19; 7 A470 430 363 A310 1023 if



520/Cross Refarence to Steels

(continued) (continued) (continued)
Designation AIET Page Designation AlSI Page Designation AISI Pape
ASTM ASTM ASTM
A510 1021 18 AB17 (M) 497 AR19 94815 296
A510 1022 18 AB1T (N 4917 AR19 94817 297
A510 1023 20 A517 (P) 407 A519 94830 299
A510 1025 20 AB19 1008 g AB1S 94840 230
ADRLO 1026 20 A519 1810 10 AB1Y 9840 23
AblY 1030 21 A519 1012 10 AB51S E4340 130
A5L0 1035 2% A519 1015 11 AB19 ES310 223
ABLQ 1038 26 A519 1617 13 AB19 E50100 154
A510 1034 26 A519 1013 13 AB19 E51100 154
A510 1040 26 A519 1019 13 A519 E52100 154
A510 1044 30 A519 1020 16 A525 498
A510 1045 30 A519 1021 18 AB25M 498
AB1G 1046 30 AB19 1022 18 ADZ6 498
AS10 1050 31 AB519 1025 20 A527 498
AB10 1055 34 A519 1026 20 AB28 498
A510 1060 a4 A519 1030 21 A529 500
AS10 1070 40 A519 1035 21 A524 4023 97
ABLO 1080 41 A519 1040 26 A535 4320 127
ABL0 1090 43 A518 1045 30 AB35 4620 141
ABLO 1095 43 AB19 1050 31 A535 4720 147
AB10 1547 60 A510 1330 76 A535 4520 151
AF10 1548 59 A519 13335 21 A535 E52100 154
A1 302 258 AB19 1340 83 A538 (A) 472
A511 304 273 A519 1345 87 A538 (B} 474
A511 304L 277 AB19 3140 o5 AB3B(C) 477
A511 305 281 AB19 4023 oy Abdd 1017 13
A511 309 2RE A519 4024 o8 ABdd 1018 13
A511 3098 285 A519 4027 99 AB4d 1020 16
ABL1 310 208 A519 4028 99 Abd4 1022 18

_ABll 3108 286 AB19 4037 101 A544 1030 21
T ABLL 315L 296 AB19 4042 102 Abd4 1035 21
A5l 317 301 A519 4047 104 Abad 1038 . 26
ABL1 F Pk 304 A51S 4118 105 AG45 1006 6
Asil 328 308 A519 4130 108 A4S 1008 6
AB11 347 311 AB19 4135 110 A545 1010 10
ABR11 403 .. 317 AB19 4137 112 A345 LoL2 10
AB11 405 = 324 AK19 4140 113 A4S 1015 11
A511 410 328 A519 4142 117 AB4E 1016 13
AS11 414 332 AS51% 4145 118 AG4ES 1018 13
A511 4168e a37 AB1D 4147 118 AB45 1019 13
Asl1 430 353 AB19 4150 120 AB545 1021 18
A511 440A 358 A510 4320 127 A5d5 1022 18
A1l 443 367 A519 4340 130 AB4S 1026 20
AS511 446 369 AB19 4422 138 Abd5 1030 21
A512 1025 20 A519 4427 139 AB545 1035 2
Ab12 1030 21 A519 4720 147 ASdE 1338 26
As13 1016 13 A519 4817 150 A546 1030 n
A513 1017 13 A519 4820 151 AB4G 1035 21
AS513 1018 13 A519 50B40 150 Ab46 1038 26
A513 1019 13 AB1Y 50844 i61 Ab4S 1034 26
AS13 4130 108 AB19 5046 162 ARLE 1040 26
AF13 B520 189 AB1Y 50B46 162 ABT 1335 a1
A514 497 AB19 50BS0 164 AB47 1340 83
AF14 (A) 497 AB19 50BE0 165 A54T 4037 101
AR14(0) 497 A519 5120 167 A547 4137 112
A5L4{D) _ 497 A519 5130 168 AB47 4140 113
AGl4 (E) 497 AB1Y 5132 176 AB4T 4142 117
A5l () ' 497 A519 5135 171 A547 4340 130
A514 () 497 A519 5140 172 A48 1015 13
ASi4 (H) 497 A519 5150 175 AB48 1018 13
ABi4 (D) 497 A519 5155 177 A543 1019 13
A514 (L) 487 A519 5160 178 T 1021 .18
A514 (M) 487 A519 51B60 178 AR4R 1022 18
A514 (N} ‘ 497 A519 81B45 185 A549 1008 8
AS14 (F) 497 A519 BR300 197 A549 1010 10
AE15 (55 4M A510 BA37 201 A549 1012 10
A515 {60) 491 AS19 8640 202 A549 1015 11
AB1T {A) 497 A519 8642 2086 AS49 1016 13
AS17T{C) 497 A519 3645 206 Ab49 1017 13
AS17 (D) 497 A519 86B45 206 Ab49 1018 13
AS1T (E) 497 A519 8650 209 A554 301 253
AS1T (F} 497 AS519 8660 213 A554 302 258
ABLT (D) 497 A519 8720 215 AS54 304 273
AS17T (H) 487 A519 8740 216 Ab554 304L 277
ABLT (D 497 A519 8822 218 A554 305 281
AS5LT (L) 497 A519 9260 229 AbB4 309 285




{continued) (continued)
Designation AlSE Page Designation AISI Page
ASTM ASTM
A554 3098 285 ABB0 209R 262
AB54 5003(Ch} 285 ABE0 204 373
ABL4 3105 288 ABBO 304L 277
AG54 3161, 296 ABS0 205 231
A554 317 301 AB80 208 283
AB54 347 311 A5S0 308 285
A4 430 353 ABE) 2095 285
AB54 430Ti 352 AB80 2108 288
AG64 630 375 AS80 ula 231

ABBO 916L 296
AB64 631 383

A58 217 0]
ABB4 632 384

A580 247 311
A564 634 388 A 248 311
ABB4 (XM-12) 405

AREO 403 317
ABG4 (XM-13) 402

ABROD 405 324
AG64 (XM-16) 426 i i ags
ABB4 (XM-25) 424

AS80 414 332
AB65 499 347

AB80 420 344
ABES 615 373

A580 430 353
A569 452 A5BO 440A 458
A570 500 ABBO 4408 363
A5T0{A, B, ©) 500 ABEO 4400 364
A570 (D, E) 500 A5EO 446 369
A573 501 ABBD (XM-10) 115
AGT3 (58) 501 AzED (XM-11) 415
AS79 (85) B 80 (XM-19) 107
A573 (70} 501 b {(XM-28) 420
A575 1008 6 A580 (XM-29] 418
ABT5 1610 10 ABRL 202 265,
ASTS 1012 10 ARl 3038e 585
AS75 1015 11 A581 116 137
A575 1017 13 A581 41650 337
A575 1020 16 A581 430F 349
A575 1023 20 A581 430F(Se) 349
AE7E 1025 20 A5R1 (XM-2) 203MA 271
A575 1044 30 ARR 303 265
ARTS 1008 5 A5 3035e 265
A58 1010 10 A582 416 337
ABTE 1012 10 A582 4168e 337
AG76 1015 11 A582 420F(Se) 348
ABTE 1016 13 AB8D 430F 349
AR76 1017 13 A58 430F(Se) 349
A576 1018 13 A582 (XM-2) 303MA 271
A576 1019 13 A591 501
AR76 1020 16 A592 (A) 497
A576 1021 18 A592 (F} 497
AST6 1002 18 AB90 502
A576 1023 20
ABT6 1025 20 AB00 M1 465
ABT6 1026 20 AB0D Mg 465
A576 1030 21 ABOD M3 (Class 1) 465
A576 1085 21 AB0D M2 (Class 2 465
A576 1038 26 AG0D M 465
A5T6 1039 26 ABQ0 M6 465
A5T6 1040 28 AB00 M7 165
A576 1044 30 AB00 M10 465
A576 1045 30 AB0D M0 465
ASTE 1048 - 30 AB0O M33 465
A576 1050 21 AB00 [YET! 485
A5T6 1055 : 24 ABOD N28 465
ABT6 1060 34 AS0D Md1 465
ABTE 1070 49 ABOO M43 465
AS5T6 1080 41 AB0D M43 485
AB78 1080 43 AB0D M4 465
ABTE 1005 43 AG0O M46 465
ABT6 1547 69 AB00 MA47 465
A5T6 1548 69 ABOO T, 463
4579 832 384 AB00 T2 463
4579 B34 388 ABOD T4 463
A579 (grade 61) 633 386 ABOD T5 463
A5TH (grade 62) 631 382 ABOD T8 483
A579 (grade 63) 431 356 AB0D T8 483
A579 (grade 71) 478 ABOD T15 463
ASBTY (grade 72) 474 AB1l 502
AB79 (grade 73) 477 AB19 503
A580 413 AB20 503

Cross Referente to St=els/521

{continued)
Designation AlS] Page
ASTM
ARB21 503
ARZ2 503
A632 304 293
4632 304L 277
AB32 31 288
AG22 316L 296
AG32 3T 301
Ag3a2 344 311
AB33 347 311
A638 560 396
AG30 661 398
AG42 498
AB46 4130 108
ABdf 4140 113
AG4S 4340 130
Af46 E52100 154
AgG51 304 273
AB51 403 327
AB5L 40 353
AB51 4.30Ti 352
Af5] 434 353
AG51 (XM-3) S4H38 402
AGLS 106G 11
ABSS 1015 13
AGbY 1017 13
AGDE 1018 13
AB5S 1020 18
AGSE 1021 18
AB50 1023 20
AGBE 201 246
AGBH 202 251
ABGE an 253
AS66 302 258
AGGE 304 273
ASBTH 504
ABTAR (A) 504
AR78 (B) H04
ABT8 (C) 04
AB81 AZ 445
ABB1 Ad 445
ABB1 Ad 445
ABB1 Afb 445
ABB1 Ad 445
ABSI AT 445
ABB1 Af 445
AGB] AB 445
ABB1 Al 445
AB81 D2 449
ABR1 D3 448
AGB1 D4 449
AgSl D5 448
AG81 D7 448
AGB1 IIN 4587
AG8] Il 457
Adgl Iii2 4587
Ag81 I3 457
A6E1 HI4 457
A681 H18 457
AGB1 HZl 457
A6B3 Ha 457
AéB2 H23 457
A6BI Hed 457
ABB1 H26 457
Ag681 25 457
AGBL H4 457
AGBL Hdl 457
AGBl H43 457
A681 01 440
ABB1 O 440
AgBBl 06 440
A681 o1 440
ABS1 P2 453
ABS1 P3 453
ARg1 P4 453
A681 P 453
A6B1 Pg 453
A8l P20 453



522/Cross Reference to Steels

UNITED STATES

(continued) (continued) (continued)
Designation AlSI Page Desigration Alsl Page Designation ATST Page
ASTM FED FED
AB3L P21 AR3 Q-8-637 IC1100) 1109 45 QQ-T-5i0 H10 457
AB71 51 436 QQ-5-637 (C1118) 1116 48 QQ-T-570 Hi1l © 47
ABRY 52 436 QQ-3-637 (C1117) 1117 48 QG-T-570 Hi12 457
ABR1 H 436 QQ-3-637 (C111%) 1115 48 QQ-T-570 H13 457
ABR1 35 436 00-3-637 (C111% 1118 48 GQ-T-370 Hi4 457
ABE1 36 436 -3-637 (CL132) 1132 53 GQ-T-570 Hi1d 457
Ag21 BT 438 Q90Q-5-637 (C1137) 1137 56 QQ-T-576 H21 457
AGED2 1030 21 QQ-3-63T iC11l44) 1144 69 QQ-T-570 H22 457
AGE2 1035 21 00Q-5-627 iC1211) 1211 862 QQ-T 570 H23 457
AGE2 1040 26 Q0-5-637 (C12123 1219 62 QQ-T-570- H24 457
ARR2 1045 30 0Q-8.637 (C1913) 1213 62 Q.T.57 HE25 457
ABBZ 1050 31 GG-5-686 [£1002) 1003 B QQ-T-570 H26 157
ABB2 1055 34 QQ-5-898 [C1015) 10135 11 QQ-T-570 H4l 157
AGEZ 1060 34 QG-8-T00 (C1025) 1025 20 QO-T-570 H42 457
AGS2 1064 40 QG-8-700 (C1230) 1039 21 QO-T-570 H43 157
AGA2 1085 40 QQ-5-700 (C1035) 1035 21 QQ-T-570 o1 140
AG32 1070 40 QQ-5-700 (C1045) 1045 30 Qe-T-570 02 440
ARE2 1074 40 Q0G-58-700 [C1050) 1050 31 QE-T-570 08 440
AES2 - - 1080 41 QU-53-700 [C1055} 1053 34 8Q-T~570 Q7 440
AGE2 1086 438 QQ-5-700 [C1065} L0635 40 Q- TE70 51 436
ABE2 1085 43 QQ-8700 {C1074) 1074 40 QGA-T-570 52 438
54536 Wl 432 QQ-5-700 (C1080) 1080 11 Qa-T-570 S4 436
AGEE W5 432 QQ-S-700 (C1086) 1086 483 QQ-T-570 S5 436
AREE 304 47 QQ—E-?UO (C1093) 1095 43 QQ-T-570 86 436
ARRA 304L 277 QG-5-763 202 251 QQ-T-590 M1 465
AGEE 315L 296 QG-8-783 302 253 QQ-T-590 M2 465
AGEH (XM-29) 418 QG-8-763 304 273 QO-T-520 M3 fClass 1) 485
AG9a 630 3%5 qg 2763 304L 277 QO-T-560 M3 Class 2) 465
AG92 63l 232 Qg-5-763 305 281 QQ-T-5E0 M4 466
A693 32 334 QE-5-763 309 2E5 QQ-T-AG0 Mé 466
A693 633 336 QG-8-763 310 268 QQ-T-550 M7 465
4693 634 - az8 QG-5-763 316 292 QQ-T-520 M10 465
4693 XM-12) = 405 QG-8-763 316L 296 80-T-550 M30 465
4693 XM-13) e 402 QG-8.763 317 am QQ-T-550 M33 465
4693 "XM-16) - 426 QG-2.763 321 a4 £0-T-590 M34 465
AB93 [XM-25) 424 2G-5-763 347 a1l QG-T-590 M35 465
ABOS : 504 gg-5-763 103 317 QQ-T-590 M4t 455
AT05 330 375 Q-3-763 405 324 QG-T-590 Maz 463
AT05 831 382 0-3-783 410 328 QQ-T-59¢ M43 463
ATO5 832 384 Q4-3-763 414 332 QE-T-590 M4 163
ATOR 634 288 06-8-783 420 344 %Q-T~:;90 M46 465
AT05 (XM-12) _ 405 0-3-763 430 353 Q-T-580 Ti 463
AT05 XM-13) 402 90-3-763 4404 358 QQ-T-380 T2 453
AT05 (XM-16) 425 -3-763 4408 363 (QQ-T-590 T4 463
A705 (XM-25] 424 -3-763 440C 364 QQ-T-590 TS 463
AT09 503 -3.763 446 396 QQ-T-530 T6 463
AT10 ' 508 G-3-766 201 246 QQ-T-390 T8 4653
A710 (A 506 QU-8-766 202 251 QQ-T-a80 T15 453
AT10 (B} 606 04-5-756 201 263 QQ-W-412 490
AT 3140 o5 Q4-8-758 302 258 GQ-W-412 (N 402
ATl 4135 110 QG-5-755 204 27 G- W-433 202 258
AT 4720 147 Q5755 304L 277 0Q-W-423 304 273
AT11 5660 213 Q3755 30g 285 w423 205 261
AT11 To3l0 223 Q-3-756 314 286 QQ-W-423 310 188
ATl E52100 154 0-5-786 2146 292 QRW423 315 202
AT11 E5L100 isd £-5-786 218L 296 QE-W-423 30 304
AT11 E52100 i Q0-5-766 a7l 304 QQ-W-423 347 311
AT31 (XM-2T) 492 QQ-5-768 347 311 Q9Q-W-423 410 328
B511 330 309 Q5-5-766 348 311 QQ-W-423 116 a7
B513 330 309 QG-5-766 420 344 QQ-W-423 420 344
B535 330 309 G-5-766 430 133 QQ-W-423 430 353
BGg6 330 309 GG-5-766 446 369 QQ-W-451 1006 6
B546 230 309 -T-570 AZ 445 STD-66 202 251

Q-T-570 A3 445 2TD-66 304 273
%qg-gm Al 445 S%-gg 3;8 288
157 A 448 STD- 4 353
agsoms @rm X u
-3-83 QU-T-57 44
(C12L13) 12L13 85 GQ-T-57 A3 145 MIL SPEC
QQ-5-635 101030} 1030 21 QQ-T-57 AD 445 MIL-C-24111 830 375
9Q-5-635 1C1035) 1035 21 QO-T-57 AlD 445 MIL-F-20138 204 - 273
QQ-5-635 C1045) 1045 a0 QO-T-57 D2 449 MILEg62 202 258
Q6)-5-635 1C1050) 1050 a1 QO-T-57 D3 449 MILS-862 203 285
qg- 5-53" 1141 59 GO-T-57 D4 449 MILS862 3038 265
QQ-8- 1215 &2 Qa-T-57 D5 449 MIL-S-862 304 273
QQ-S-BS" IC1008) 1008 6 GQ-T-570 v 448 MI1-8-2862 2041, 257
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{continved) {continued) (comtinued)
- Designation AlSE Page Designatien AlS1 Page Decignation AlS] Page
i MIL EPEC MIL SPEC SAE
MIL-B-862 203 286 MEL-S- 16974 4135 110 J403 1C30 41
MIL-5-862 310 288 MIL-S-16974 4140 113 J40% 1086 488
MIL-5-E62 316 099 MIL-3-16974 4145 118 J40% 1096 pE;
MIL-5-852 316l 556 MIL-3-16974 4340 330 J403 109: 48
MIL-S-862 317 301 MIL-3-168974 B620 1589 71403 1108 5
MIL-5-862 321 304 MIL-5- 16974 8695 194 3403 1108 5
MIL-S-862 347 311 MIL-3-16974 8630 197 J40% 1117 48
MIL-E-862 403 317 MIL-3-16974 8640 302 J403 1116 4
MI-.-8-862 405 524 MI]-3-16674 8643 208 J403 1118 45
ME-S-862 419 328 MIL-5-18411 1117 4% 3403 112 53
MIL-5-862 416 337 M-S 18411 12L13 &5 2403 112 56
ATL-E-BED L1585 327 MIL-S-18733 1135 112 1408 1141 50
MIL-B-£62 420 344 MIL-3-2016 J403 1144 39
MIL-5-862 130 353 (0S1118) 1116 48 1403 1214 62
MIL-8-862 430F 49 MIL-5-22141 E523100 154 4403 1214 B2
MTL-S-863 £30F(Se) 349 MIL-5-22698 /B 184 -403 1231 g2
MIL-S-362 431 356 MIL-5-20165 504 273 Ja03 [GIRE) G5
.. MIL-S-B62 4304 358 MIL-3-23195 304L 277 1503 iEl 65
' MIL-S5-862 420B 363 MIL-8-23195 347 311 4403 547 %9
L MIIL-S-862 4400 364 MIL-S-28195 245 a1l -403 16548 69
- MIL-3-362 440F 366 MIL-3-23195 ans 27 J404 1330 T
MIL-5-862 440F(Se) 356 MIL-5-23708 304L o7 J4C4 1335 81
MIL-5-862 448 389 MIL-3-25196 347 211 Tat4 1540 83
! MII-5-368 1016 15 MIL 893105 344 311 Jav4 1345 B7
o MELS860 o UV -t 1+ 9t Tios Pty o
. - -2 o Ly e
S e Lsz.o 39 MIL-S25043 631 30 Tacz 4027 b
s ae 9 MIL-§-46042 851 20 404 028 99
e b o MIL-5-46G43 1065 40 J4n04 4037 101
MIL-3-5059 304 273 MIL 3-46043 1094 40 1404 4043 102
- MIL-3-5069 316 202 MIL-S-45409 1065 4 J404 4047 104
MIL.-8-6049 740 216 -45409 3 < d
MIL-3-7420 e o MIL-5-81508 630 27 J464 £114 105
M-S ! MIL-5-31551 630 7 Ja04 130 168
A 4 . , MIL-T-5845 304 773 Ja04 4195 110
e 4615 140 MIL-T-3504 304 73 Ta04 4137 112
e ow MRE B B OB B
MIL-5-6508 6150 132 Jins Hivr =
MIT-S- 11810 AR J4D4 M4 110
iCS1005! 1005 6 SAL J404 4130 130
MIL- 311310 J118 1032 H J494 4161 196
(CS1008) 1008 6 Jii8 1059 34 3404 4320 197
MIT-S-11370) : 7173, , 489 J404 4340 130-
{CS10081 1008 8 J327 831 382 Jdind 441¢ 137
MIE-S-11315 230 202 258 3494 4423 138
(C81010] 1010 10 J403 1005 5 1454 4177 139
MIL-S- 11310 1463 1606 6 J404 4515 140
OS1012) 1012 10 J403 1n08 H J404 4620 : 141
MIL-8-11310 7403 1610 10 J40d 462 144
‘081017 1017 13 1403 1019 19 1494 719 145
C MITAS-11310 J403 1015 1z Jadd 4720 147
{OS1018) 1018 13 J4C3 1616 13 Tdd 3715 148
 MIL-S11310 2463 1617 13 Jdo4 4817 150
; (51020 1020 15 J4G3 1018 13 J404 4820 151
| MEL-B-11210 J403 1018 13 1404 5B 160
- TicSees: 1022 18 1403 1020 15 Jdd 50Bad 161
MILS-115310 - 2403 1021 -8 Jdnd 5043 162
- iC81a25; 1025 20 3403 1022 8 7404 50BAG 162
! MIL-811316 1403 1023 20 J40d 50B50 184
| (CR1030) 1030 21 J403 1625 20 7404 EOBC 185
| MIL-S-11310 3405 1026 30 Jand BOB6C 165
{CS1040; 1040 26 J403 1030 21 Jd0d 5120 187
MIL-S-11595 J403 1035 21 Jdlid 5130 185
| GRDasG 4150 120 4408 1938 6 3404 513 17
MIL-8-31713 (2) 0 p 40 I 2 J404 5136 171
! MIL-S-16783 (C10; 1095 13 J403 1040 26 Ja404 5140 172
MIL-5-16974 1015 1L 3408 1044 a0 1404 5156 175
. MEL-3-1897% 1050 a1 1403 1045 20 J404 5155 177
© MIL-S-16874 J403 1046 36 1404 5160 178
. (Gr. 1080) 1060 34 3463 1050 51 T4Da 51850 173
| MIL-5-16974 1080 al Jand 1055 4 J404 5118 182
M-S 16974 1230 7 3403 1060 34 J204 615¢ 132
MIL-5-- 6974 1335 82 J103 1064 40 J404 81B45 185
. MIL-S-_6374 1340 83 J403 1065 48 J404 8615 87 -
! MIL-S-16974 3140 95 J409 1070 40 J404 8617 188

| MELL-S-1€974 4.30 108 J403 1074 40 J404 3620 1€3
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Designation ATSI Fage Designation ARSI Page Designation AISI Page
SAE SAE : SAE
Ja0d 8622 183 J412 1008 6 J412 4615 140
Jdo4 8625 1904 J412 i010 10 J412 4629 j41
J404 8627 196 J412 1012 10 J412 4626 144
Jd0d4 5630 197 J412 1015 11 J412 4718 146
Ja0d 8637 201 J412 1016 13 J412 4720 147
J04 8640 202 J412 1017 13 J412 48LE5 148
J404 8642 205 Jd12 3018 13 J412 4817 150
Jdid 8645 206 J412 1019 13 J412 482G 152
J404 B6B45 206 J412 1020 16 J412 b0B40 : 160
JdHd 3650 209 J4412 1021 18 J412 H0B44 1G1
J404 B86h5 213 J412 1022 18 J412 - BO46 162
J404 2660 33 J413 1023 20 J412 [EER 162
J404 8720 216 J412 1025 20 J419 S0B50 164
Jd04 8740 216 J412 1028 ’ 20 J412 S0BGY 166
Jd04 8822 218 J412 ' 1030 21 J412 5130 168
J404 3255 220 J412 1034 21 J412 } 3132 170
J404 9260 2292 Jd12 10356 21 J412 5135 171
J404 9dB15 226 J412 1038 26 J412 31440 172
Jd04 Y4817 227 J412 1039 26 J412 ala0 175
Jd04 34830 225 J413 1040 26 J412 3155 177
Jd04 E4340 130 J412 1044 a0 J412 B16G 178
Jd4 FE9310 233 J412 1045 20 J412 51REA 178
J404 E&0100 154 J412 1045 30 J412 B150 182
Jdfd E51100 154 J4132 1050 31 Jd12 31B45 185
Jab4 E&2100 154 J412 1055 34 J412 8630 197
J405 {30201) 201 246 413 1G59 34 J412 8637 201
J4056 {30202) 202 251 J412 1060 34 J412 E640 202
J405 (30301) 301 253 J41% 1064 40) J412 8642 205
J405 (30302) 302 258 J412 1065 40 J412 8645 206
J405 (3030283 302B 262 J412 1070 44 J412 36B45 206
J405 (30303) 303 265 J412 1074 4 J412 8630 209
J405 (303038} 3035 . 265 Jd12 1080 41 J412 BGAS o212
J408 (30304) 34 . 273 J412 1088 438 J412 BE50 213
J405 (30304L) 304L - 279 J412 1690 43 J412 8740 218
J405 (30305) 303 281 J412 1683 43 J412 3255 220
J405 (30308) 308 2858 4412 1108 £5 J412 3260 202
J405 (30309 309 285 J412 1108 45 J412 34830 299
J400 (R03095) wnes 285 J412 1118 48 J412 EaQ130 ih4
J405 (303100 310 288 J412 1117 48 J412 E51100 154
J405 {303108) 3108 288 J412 1118 45 J412 E52100 154
J405 (30314 " 314 291 J412 1119 48 J412 {1005) 1006 8
4465 (30316} 316 2402 J41% 1132 53 J412 {30330) 330 309
JA05 (30316L) 318L 206 4412 1137 56 J412 {(51410) 410 328
4405 (30317 317 301 J412 1141 . 59 Jd14 1006 G
J405 (30321} 321 304 J412 1144 59 J414 1008 6
4405 (303300 330 309 J412 12113 65 F414 1010 10
J405 (30347 347 d11 J412 12814 <] J414 1012 19
J405 (30348) 348 311 J412 1215 B2 J414 1015 11
J406 (30384} 384 316 J412 1330 T8 Jd414 1016 13
J408 (51403} 403 317 J412 1335 Bl Jd414 1047 13
J405 (51405} 405 324 J412 1340 83 Jd14 1018 13
J405 (51409) 40% 327 J412 1345 87 J414 1019 13
F405 (514100 410 328 J412 1547 69 Jald 1020 16
J405 (51414} 414 332 J412 1548 59 Jdld 1021 18
J405 (51418} 416 337 J412 4023 97 Jal4 1022 18
+405 (514165a) 4168e 337 J412 . 4024 98 J414 1023 20
J405 (514200 420 344 J412 4027 99 J414 1025 20
J405 (51420F) A20F 346 J412 4028 29 Jd14 1026 20
Ja05 (51420F-5e) A20F{Be) 348 J412 4037 101 J414 1030 21
J405 (51430} 430 353 J412 4042 102 J414 1035 21
J405 (51430F) 430F 349 J412 4047 104 J414 1038 26
JA05 (51430F-3e)  430F(Se) 349 J412 4118 105 J414 1039 26
J405 (1431} 431 358 J412 4130 108 J414 1040 28
J405 (51434} 434 353 J412 4135 110 J414 1044 a0
J405 (91438) 436 353 J412 4137 112 J414 1045 30
JA05 (514404) 4404 358 J412 £140 113 Jdid 10486 a0
J405 (514408) 4408 363 J412 4142 117 J414 1050 a
J405 (514400C) 440C 364 J412 4145 118 J414 1055 34
J405 (01440F) 440F 265 J412 4147 119 J414 L0G0 34
J405 (51440F-5e) £40F(Se) 366 Jai2 4150 120 J4i4 LOG4 40
J405 (51442} 442 36T J412 4161 126 J414 1065 ' 40
J405 [_5 1448} 446 369 J412 4320 127 J41d 1070 40
J405 g515013 1131 371 J412 4340 130 Jdid 1074 40
405 (51502) 502 Kl 4412 4419 137 J41d JLEETH 41
J410¢ 237 Jd12 4422 138 J414 JLERTH - 4B8

412 1906 6 J412 4427 139 J414 1050 43
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(continued)
Besignation ATSL
SAE
J414 1095
J414 1149
J414 1117
Jd414 1118
Jdlid 1113
J414 1132
Jdl4 1187
J414 1141
J414 1144
J414 12114
Jdid 1547
Jd14 16458
J4I7 AD
J43% D2
J437 D3
J435 D5
J437 D7
J437 Hil
J487 Hi12
JART H13
J437 E21
J437 M1
J439 M2
J437 33 (Clase 1)
J437 M3 Clase 2)
J437 M4
J437 01
JE3T 2
J437 086
J437 2z
J437 a5
J437 T1
J437 T2
F437 T4
J437 TS
J437 TR
J437 (Wi08: W1
J437 (W1G% w1
J437 (W11l Wl
J437 (W112) Wi
J437 (W200 W2
J437 (W211]) W2
J438 A2
J438 D2
J438 D3
J438 D&
J438 D7
J438 H11
J438 Hi12
J438 Hi32
J438 H21
J438 M1
J438 M2
J43& KE3 (Class 10
J438& M3 (Clasy 20
J438 M4
J43& 01
J4386 02
J438 [ B3]
4435 S1
J436 52
J43s 35
J438 T
J43% T2
J438 T4
J438 TS
J438 T8
J438 (W3] Wil
J433 (W109) W1l
J433 (W11l W1
J4358 (W112) W1l
J433 (W20 W2
J433 (W2106) W2
J467 422
J467 13
J467 Hiz2

(continued) {continted)
Desimnation AISI Page Designation ATSL Page
J467 H1a 457 377 2630 209
J46T (17-4PH) 530 375 77 8656 213
J487 (17-7PH) 531 ags 377 86D 513
J4B7 (19-8DL) 561 391 J770 8750 515
J467 (A236) 560 396 3770 £740 516
J467 (AM-350) 533 386 J7T70 BRI 218
JABT (AM-355) 534 385 70 9255 220
Jag7 1770 9240 522

ifireek Aseoloy) 315 ava JT0 9415 236
J487 (P15.7-Mo: 532 384 70 94317 097
JT10 94820 229
J770 1330 76 JT70 E430 130
770 1335 81 F77 310 293
J770 1340 83 F77 E30100 154
JiTa 1344 7 J770 EiHI00 154
3770 4023 o J?70 E39100 154
3770 4024 98
3770 4097 g9 1776 1R 26
- J776 10455 ao
J770 1028 ity 718 3140 95
J570 4037 107 T B0 =
J770 4042 192 T B840 931
J770 4047 14
J770 4118 125 J1268 1330H g
J770 4130 108 J1268 13550 81
J770 4135 110 F1268 1340H B3
J770 4135 112 J1268 134H 7
J770 4140C 113 J1988 £027H 89
770 4149 117 71258 20087 o9
J770 4145 118 F1258 BT 101
J770 4147 119 Ji268 A 102
3770 415C 120 J1288 404711 104
3770 4161 126 Ji258 48 105
J770 4320 127 J1268 4I8H 108
J770 4347 120 J1968 aH - T30
J570 441% 137 J1288 433H 139
Ji7a 4492 138 J1258 4140 11
Ja7e 44%5 139 J1988 41407 117
J770 481 44 J1266 4140 18
vicl) 4820 E Ji%68 41450 119
F770 4558 144 J1268 415H Tag
770 4718 148 J1265 414H Tag
JT0 4720 145 J1268 4390 27
J770 4315 148 J1268 £340H 90
270 4317 150 J1Z6E 24101 1aF
J770 489 151 J1268 4B630H 141
Jro HUB4T 180 J1268 46550 144
J770 50B44 181 J1268 AT 146
J770 504€ 162 11268 ATOET 147
Jon 50D46 162 J1268 48553 145
J770 50B50 164 J1265 45T 150
770 5068 165 J1z66 4807 51
a7 50B40 ‘65 J1288 GOHOH Zan
I 5126 87 J1268 5054 H 61
J7 513C 65 J1268 504517 62
J77 5138 g J1268 S0REH T2
J'i70 513€ T J1268 SOB0H ‘@4
J70 5140 7 J1268 S0B0H 165
J770 5150 175 J1268 51YH 167
S0 5135 177 J1266 513H 163
0] 5160 . 178 J1268 5134ET 179
770 51Ba0 178 F1268 51%H et
7T BILE 181 J1268 S14H 172
ST 5150 182 J1268 51K 175
J770 31B45 185 J1368 5:56H 77
J770 8615 187 11268 56H 178
J70 8617 18§ J1258 5.BE0H 8
J770 3620 1BE J1268 8-10H 181
JTIG ey 1483 J1268 S15H 182
ITT6 8625 194 1968 BIREH 185
ST70 8627 196 Jio68 861H 188
S0 8630 197 J:768 S6205 139
J770 3637 203 Ji268 360ET 193
J770 5640 202 Jiogs B82H 194
J770 8642 Eh Ji288 8EH 196
1770 8645 20€ J:258 REH 197
J7Tm 36845 20€ J=9g8 2ERI0E 197
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(continued) {confinued) {(continued)
Designation AIST Page Designatior AIST Page Designation ATSI Page
SAE UNS UNS
J1263 Boa7H 201 G13400 1340 83 G82580 3355 220
J1268 8640H 202 G13450 1345 87 A2600 9260 339
J1268 5642H 205 G15470 1547 69 (93106 R9310 293
J1268 3645H 206 15480 1548 69 94151 94B15 296
J1268 36645H 206 (31400 3140 a5 394171 94RB1% 227
J1268 8650H 209 (40230 £023 ay 194301 94R30 299
J1263 BE5SE 212 G40240 4024 g8 094401 84B40 230
41268 BBEOH 213 G40270 4027 99 (85400 3840 231
J1268 sr20H 215 G40280 4028 99
J1268 5740H 216 G40370 4037 191
J1268 segeH 218 340420 4042 102 H10380 038 26
J1268 9260 222 G40470 4047 104 H10450 _04nk 30
J1282 Q4R15H 226 341180° 1R 1065 Hiaaog 1380H 78
J1268 94R1 7H 227 G41300 4140 108 H13350 1335H 81
J1268 S4R3011 229 041350 4135 110 H13400 134GH 83
J1268 E4340H 130 41370 4137 112 H13450 1345H 87
J1268 Eo310H 225 41400 4140 113 Hi5421 15R485 &9
2917 A2217 a8 (41420 4142 117 H40270 402749 99
2514 A28135 92 (341450 4245 118 HAD280 4028H L
UNS G41470 4,47 119 HAMETD 40371 101
LAw 41500 150 120 43420 40429 102
G10056 1005 € G41610 4161 126 H40470 4047H 104
G10060 1006 € 43200 4320 127 HA1180 41184 © 105
G10080 1608 6 (343400 4340 . 180 H41300 4130H 108
G10100 110 14 G43406 E434) 130 H41350 <135H 110
510120 e 10 G44190 4419 137 H41370 +137H 112
10350 1015 11 44220 24£59 138 H41400 =140H 133
10160 1016 13 (44270 2497 139 H41450 41421 117
G10170 1017 13 48160 46815 140 H41450 4145H 118
a161a0 1018 13 46200 4630 143 HA414710) 4147H ‘119
G10190 1019 13 (46260 4626 144 H41600 4130H 120
(10206 1020 16 47180 4718 146 H£1610 4161H - 126
(10210 2 18 G47200 4720 147 Ha3200 4320H oiar
10220 L1028 - 18 G48150 4813 145 Ha3400 4340H 130
10239 T1023 i 20 G4B170 4817 150 H43406 E4340H 130
G10280 1025 .= 20 (348200 4820 151 H44190 1419H 137
G10260 1026 . 20 GED401 50840 160 H46200 4620H 141
G10200 3 21 Oh04al F0B44 161 H46260 1626H 144
G10340 - 1034 21 Gr0460 3046 162 HATIE0 ATIRH 148
310350 1035 21 Q50461 GOR46 162 HA7200 4720H 147
(310384 1038 26 GHOG00 5060 185 HA8150 4815H "148
10390 1030 26 (50601 50EB0 185 HAS170 48174 - 150
10400 104¢C 26 G50985 E50100 154 H48200 48320H 151
G10440 1044 30 351200 5120 187 E50401 50B40H 160
G10450 1045 30 (351300 5130 165 Ba04:1 S50B44H 161
(:10460 1048 30 51320 5132 17 H50460 5046H 162
G10600 1050 21 GE1350 5135 171 H50451 S0B46H 162
G12550 1055 34 Ga1400 5140 172 H50801 50B50H . 184
G125%0 1059 34 (351500 51350 173 H50601 50B60H 185
G12600 1068 34 GH1550 5155 177 H51200 5120H 187
G10640 1064 40 G51600 5160 175 H51300 5130H 188
(10650 1065 40 (51601 51E&0 17 H51320 5132H 17
G19700 i070 40 GH1986 E51100 154 H51350 5135H 171
G17740 1074 40 052986 E52100 154 H51400 5140H 172
Gi9800 - 16089 41 (G61180 §l1E 181 H51500 5150H 175
G1I860 1085 428 Q613500 G150 182 H51550 5155H 177
G10900 1090 42 Ga1451 31B45 185 HA1600 5160H 178
Q10950 1095 43 Ge6150 3815 187 H51601 51 B&OH 178
611080 1108 15 G86170 3617 138 HGLI160 6118 181
11090 1109 45 GS6200 2620 188- H&1500 5150E 152
G11160 1116 48 Ga8220 3822 193 HA1451 &1hagil 185
G11:70 1117 48 GB6259 3625 194 H86150 BGLTH 158
(311180 1118 4B GE6270 asz7 196 Ha6200 B620H 189
(311190 1119 48 GRE30G A830 197 H86220 8622H 198
G11320 1132 33 GBB3TO 8637 501 HAR250 862511 194
G11370 1137 56 (356400 8640 202 H&6270 262TH 196
11410 1141 i) (356420 8642 205 H86300 9630H 187
351440 1144 59 (86450 2645 206 HBs301 A6RB30H 187
G12110 1212 62 GE6451 86B45 206 HRe370 BE3TI 201
G12120 1212 62 GEBSOU 8650 209 HEB400 8640H 02
G12130 1213 B2 (#8501 86B50 209 HBE420 BE42H 205
312134 12113 65 GAGRAC 5834 29 HRAL50 R4S T 06
Gi12i4d 12114 65 86800 2660 213 HBRg451 86B45H 206
G12150 1215 62 G&720C 8720 215 H&86500 9650H 208
G1236¢ 1130 7 GRT406 #740 216 Hs8530 8655 H 72
013360 1335 1 G8E220 8822 218 . HBEE600 8660H 213



UNITED STATES

UNITED STATES

Cross Reference o Steels/5327

UNITED STATES

{cantinusd) {continued) {continied}
Designation ATRT Page Designation ARSI Page Desigr.ation ATSI Pags
LTINS UNS TINS
HA7200 £720H 215 217700 631 362 T11361 M1 465
H&7400 8740H 216 $20100 201 248 T11302 ME 465
HEB8220 A% 38 820200 202 251 T11304 M 465
HB600 92680H 239 820810 407 T11306 M 465
HS3100 E9310H 223 821800 413 11307 M7 465
HS4i51 Q4RISH 226 £21800 815 TI1510 M 465
H4171 94B17H 297 891904 413 711513 M3 1Class 1) 485
Hodan1 64R50H 229 524000 418 F11223 M: [Class 25 465
K600 604 824140 490 711330 M30 465
K01601 484 830200 301 253 T11333 M3 165
K01801 484 850200 3cg 258 T11334 Mad 465
K015864 491 530216 3028 262 T11336 M4 485
KD1865 484 £30300 aca 265 T11341 Mal 4RF
KO1308 434 530323 3035 96 T11542 Mal 465
K02001 . 491 SA034A J63MA 71 T11543 M43 465
Kb2002 504 £30400 304 27 T11a44 M1 465
K02101 484 S30403 3C4L 277 T11346 Med 465
Ko2105 482 530430 451 T1134% Wit 465
K02304 504 830450 304N 250 T1200) T1 463
K02360 484 530452 304HN 250 T1200% T2 463
Ko280% 501 £30500 3085 251 T12004 T1 161
KD2401 491 £30200 208 283 T12005 Ts 463
K02404 501 £30800 309 285 T1200£ T3 463
X02500 500 £30008 3088 285 T1200£ T3 463
KD2302 500 539948 gg}gs-:cm 285 T12015 TiS 463
En2800 482 £5100 283 . .
2701 501 521008 3108 288 qaogiD g pedd
K22708 500 531400 31¢ 291 729812 iz i
K32705 496 531800 318 202 TALE1D Hi 457
K05000 496 £31603 316L 296 TR0 14 Hid 450
KDB3000 497 231620 316F 299 T20619 Hit 457
KO3004 485 31651 ki) 300 T2n&01 el 457
03004 485 331700 317 301 T20829 5 i
K0391¢ 435 231703 317L 303 30823 o o
K03I12 486 832100 321 304 T52854 Hoe 4
K06501 4R7 332800 329 308 T29825 195 457
K06701 4B9 834700 347 311 T308026 Hog pras
KO07001 489 S54800 348 311 T20341 Hil 457
E08500 488 Sa5000 633 386 TR0842 B4 457
KidGi4 LN 535aC0 634 388 T20343 EE4] 437
Kiisil 57 533400 354 315 :
K11523 497 540300 403 317 Ta0102 A2 445
K11575 467 540500 405 324 T30103 A3 445

2 . . = T10104 Ad 445
K11623 A57 540900 409 327
K11546 187 241000 410 328 T30105 A5 45
K1G62 497 £41008 4108 329 T30106 A8 Ha
K_1682 407 841400 £l4 152 T30107 AT H5
- : : ‘ T30108 A8 445
K- 1583 407 311600 £16 333
K- 1847 497 §41623 4168e 337 T30109 A9 445
K11856 497 941800 815 373 130110 AD 445
K11879 497 249000 450 344 T30402 D2 449
K15047 490 542020 L20F 346 T30403 D3 44
{15048 450 542023 £9(F Se) 346 T30404 Dd 449
“5590 492 542200 422 347 130405 D5 449
K 3185 485 843000 230 353 T30407 B 49
K 9667 495 543020 430F 349 I3.50L v 40
K_9965 495 543023 430FSe) 349 Ta1h0% vz 440
{19950 495 543085 343035 353 T51508 Q6 440
K20622 508 543036 430T: 352 T31507 v 0
K20747 506 £43100 471 . 358 T47901 81 436
KZih04 497 843400} 434 353 T41002 52 436
K21650 497 543600 436 353 T41504 84 436
KG53198 651 301 544002 4404 358 T41805 S5 438
86288 660 396 B44003 4408 363 T41906 6 436
K 82810 472 544004 4400 364 T41907 &7 436
K02800 474 544020 440F 366 T51602 P2 453
K&3120 477 544023 440F(Se) 366 151603 P3 453
>N02330 330 208 344200 dds 367 TH1604 P4 453
NO2364 400 844300 443 367 TS1605 F5 453
R30155 662 208 244600 446 369 T51506 P8 458
S13800 408 544625 429 T51620 P20 455
814300 403 845000 494 51621 P21 453
515500 405 945500 498 772301 Wi 43
515700 633 284 850100 501 71 TTI302 Wo 432
317400 630 375 BEO20 502 27t TTIZ08 ws 422
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Safety information

GENERAL INFORMATION

Safety information in connection with
grinding of cemented carbide

Ingredients

Hard metal products contain tungsten carbide and cobalt. Other substances may contain titanium
carbide, tantalum carbide, niobium carbide, chromium carbide, molybdenum carbide or vanadium
carbide. Some grades contain titanium carbo nitride and/or nickel.

Routes of exposure

Grinding or heating of hard metal blanks or hard metal products will produce dust or fumes with
dangerous ingredients that can be inhaled, swallowed or come in contact with the skin or eyes.

Acute toxicity

The dust is toxic by inhalation. Inhalation may cause irritation and inflammation of the

airways. Significantly higher acute inhalation toxicity has been reported during simultaneous
inhalation of cobalt and tungsten carbide compared to inhalation of cobalt alone.

Skin contact can cause irritation and rash. Personnel whose skin is sensitive may experience an
allergic reaction.

Chronic toxicity

Repeated inhalation of aerosols containing cobalt may cause obstruction in the airways. Prolonged
inhalation of increased concentrations may cause lung fibrosis or lung cancer. Epidemiological
studies indicate that workers exposed in the past to high concentrations of tungsten carbide/
cobalt carried an increased risk of developing lung cancer.

Cobalt and nickel are potent skin sensitizers. Repeated or prolonged contact can cause irritation.

Risk phrases

Toxic: danger of serious damage to health by prolonged exposure through inhalation
Toxic by inhalation

Possible risk of irreversible effects

May cause sensitization by inhalation and skin contact

Preventive measures

+ Avoid formation and inhalation of dust. Use local exhaust ventilation that is adequate to limit
personal exposure well below the nationally authorised limits.

+ If ventilation is not available or adequate, use respirators nationally approved for the purpose.
- Use safety goggles or glasses with side shields when necessary.

- Avoid repeated skin contact. Wear suitable gloves. Wash skin thoroughly after handling.

+ Use suitable protective clothing. Launder clothing as needed.

- Do not eat, drink or smoke in the working area. Wash skin thoroughly before eating, drinking or
smoking.
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< GENERAL INFORMATION Material cross reference list
2
g
g
S
B Material cross reference list
e Country
3 Coromant o ‘ ‘ .
<] Material Great Britain Sweden |USA Germany France Italy Spain Japan
S Classificatio
2 n (CMC) [Standard
o BS [EN [ss |AISI/SAE [W.-nr.  |DIN [AFNOR  [UNI |UNE [Jis
(=
E Unalloyed steel
C 01.1 436040 C 1311 A570.36 1.0038 RSt.37-2 E 24-2 Ne STKM 12A;C
01.1 030A04 1A 1325 1115 1.0038 GS-CK16 - - - -
A 4360 40 B 1312 A573-81 65 1.0116 St.37-3 E 24-U Fe37-3
A 080M15 - 1350 1015 1.0401 C15 CC12 C15C16 F111 -
A 050A20 2C/2D|1450 1020 1.0402 Cc22 CC20 C20C21 F112 -
A 230M07 - 1912 1213 1.0715 9SMn28 S250 CF9SMn28 11SMn28 SUM22
0o A - - 1914 12L13 1.0718 9SMnPb28 S250Pb CF9SMnPb28 11SMnPb28 |SUM22L
§ A - - - - 1.0722 10SPb20 10PbF2 CF10SPb20 10SPb20 -
g A 240M07 1B - 1215 1.0736 9SMn36 S 300 CF9SMn36 12SMn35 -
= A - - 1926 12L14 1.0737 9SMnPb36 S300Pb CF9SMnPb36 12SMnP35 |-
A 080M15 32C |1370 1015 1.1141 Ck15 XC12 C16 C15K S15C
D A - - - 1025 1.1158 Ck25 - - - S25C
A 4360 55 E 2145 A572-60 1.8900 |StE 380 - FeE390KG
A 4360 55 E 2142 A572-60 - 17 MnV 6 NFA 35- - -
501 E 36
060A35 - 1550 1035 1.0501 C35 CC35 C35 F113 -
080M46 - 1650 1045 1.0503 C45 CC45 C45 F114 -
212M36 8M 1957 1140 1.0726 35520 35MF4 - F210G -
_?E" 150M36 15 - 1039 1.1157 40Mn4 35M5 - - -
E 01.2 - - 2120 1335 1.1167 36MN5 40M5 - 36Mn5 SMn438(H)
01.2 150M28 14A |- 1330 1.1170 28Mn6 20M5 C28Mn - SCMn1
01.2 060A35 - 1572 1035 1.1183 Cf35 XC38TS C36 - S35C
E 01.2 080M46 - 1672 1045 1.1191 Ck45 XC42 C45 C45K S45C
01.2 060A52 - 1674 1050 1.1213 Cf53 XC48TS C53 - S50C
01.3 070M55 - 1655 1055 1.0535 |C55 - C55 - -
01.3 080A62 43D |- 1060 1.0601 C60 CC55 C60 - -
01.3 070M55 - - 1055 1.1203 Ck55 XC55 C50 C55K S55C
01.3 080A62 43D |1678 1060 1.1221 Ck60 XC60 C60 - 8§58C
w0 01.4 060 A 96 1870 1095 1.1274 Ck 101 XC 100 - F-5117
£ 01.4 BW 1A 1880 W1 1.1545 C 105 W1 Y105 C36KU F-5118 SK 3
a 01.4 BW2 - 2900 W210 1.1545 C105W1 Y120 C120KU F515 SUP4
F Low-alloy steel (02.1 = Non-hardened, 02.2 = Hardened and tempered)
02.1 4360 43C 1412 A573-81 1.0144 St.44-2 E 28-3 - - SM 400A;B;C
02.1 4360 50B 2132 - 1.0570 St.52-3 E36-3 Fe52BFN/Fe52CFN |- SM490A;B;C;YA;YB
02.1 150 M 19 2172 5120 1.0841 St.52-3 20MC 5 Fe52 F-431
02.1 250A53 45 2085 9255 1.0904 55Si7 5587 55Si8 56Si7 -
02.1 - - - 9262 1.0961 60SiCr7 60SC7 60SiCr8 60SiCr8 -
o 02.1 534A99 31 2258 52100 1.3505 100Cr6 100C6 100Cr6 F131 SuUJ2
5 02.1 1501-240 |- 2912 ASTM A204Gr.A |1.5415 15Mo3 15D3 16Mo3KW 16Mo3 -
= 02.1 1503-245- |- - 4520 1.56423 16Mo5 - 16Mob5 16Mob5 -
- - - ASTM A350LF5 |1.5622 14Ni6 16N6 14Ni6 15Ni6 -
G 805M20 362 |2506 8620 1.6523 21NiCrMo2 20NCD2 20NiCrMo2 20NiCrMo2 |SNCM220(H)
02.1 311-Type 7 |- - 8740 1.6546 40NiCrMo22 |- 40NiCrMo2(KB) 40NiCrMo2 |SNCM240
g 02.1 820A16 - - - 1.6587 17CrNiMo6 18NCD6 - 14NiCrMo13 |-
% 02.1 523M15 - - 5015 1.7015 15Cr3 12C3 - - SCr415(H)
I - - 2245 5140 1.7045 42Cr4 - - 42Cr4 SCr440
el 527A60 48 - 5155 1.7176 55Cr3 55C3 - - SUP9(A)
S 02.1 - - 2216 - 1.7262 15CrMo5 12CD4 - 12CrMo4 SCM415(H)
2 1501- - - ASTM A182 1.7335 13CrMo4 4 15CD3.5 14CrMo4 5 14CrMo45 |-
2 F11;F12 15CD4.5
02.1 1501-622 |- 2218 ASTM A182 1.7380 10CrMo9 10  [12CD9, 10 |12CrMo9, 10 TUH -
H Gr.31;45 - F.22 - - -
1503-660- |- - - 1.7715 14MoV6 3 - - 13MoCrV6 |-
w0 722 M 24 2240 - 1.8515 31 CeMo 12 |30CD 12 30CrMo12 F-1712
£ 897M39 40C |- - 1.8523 |39CrMoV139 |- 36CrMoV12 - -
s 524A14 - 2092 L1 1.7039 34MoCrS4 G |- 105WCR 5 - -
g 605A32 - 2108 8620 1.5419 20MoCrsS4 - - F520.S -
X 823M30 33 2512 - 1.7228  |55NiCrMoVe6G |- 653M31 - -
S - - 2127 - 1.7139 16MnCr5 - - - -
% 830 M 31 2534 - - 31NiCrMo134 |- - F-1270
= - 2550 L6 1.2721 50NiCr13 55NCV6 - F-528
640A35 111A |- 3135 1.5710 36NiCr6 35NC6 - - SNC236
- - - 3415 1.5732 14NiCr10 14NC11 16NiCr11 15NiCr11 SNC415(H)
655M13; 36A |- 3415;3310 1.5752 14NiCr14 12NC15 - - SNC815(H)
- - 2090 9255 1.0904 558i7 5587 - - -
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&
Country B
Coromant
Material Great Britain Sweden |[USA Germany France Italy Spain Japan w0
IS0 | Cassificatio <
n (CMC) Standard g
BS EN SS AISI/SAE  |W.-nr. DIN AFNOR UNI UNE JIS 1]
02.1/02.2 816M40 110 |- 9840 1.6511 36CrNiMo4 40NCD3 38NiCrMo4(KB) 35NiCrMo4 - =
02.1/02.2 817M40 24 2541 4340 1.6582 35CrNiMo6 35NCD6 35NiCrMo6(KB) - - S,
02.1/02.2 530A32 18B |- 5132 1.7033 34Cr4 32C4 34Cr4(KB) 35Cr4 SCr430(H) £
02.1/02.2 530A40 18 - 5140 1.7035 41Cr4 42C4 41Cr4 42Cr4 SCr440(H) §
02.1/02.2 (527M20) - 2511 5115 1.7131 16MnCr5 16MC5 16MnCr5 16MnCr5 -
02.1/02.2 1717CDS110 |- 2225 4130 1.7218 25CrMo4 25CD4 25CrMo4(KB) 55Cr3 SCM420;SCM430 C
AM26CrMo4
02.1/02.2 708A37 19B |2234 4137;4135 |1.7220 34CrMo4 35CD4 35CrMo4 34CrMo4 SCM432;SCCRM3
02.1/02.2 708M40 19A |2244 4140;4142 |1.72283 41CrMo4 42CD4TS  |41CrMo4 42CrMo4 SCM 440
02.1/02.2 708M40 19A  |2244 4140 1.7225 42CrMo4 42CD4 42CrMo4 42CrMo4 SCM440(H)
02.1/02.2 722M24 40B  |2240 - 1.7361 32CrMo12 30CD12 32CrMo12 F124.A -
02.1/02.2 735A50 47 2230 6150 1.8159  |50Crv4 50CV4 50Crv4 51Crv4 SUP10 w
02.1/02.2 905M39 41B  |2940 - 1.8509 41CrAIMo7 40CADS, 12 |41CrAIMo7 41CrAIMo7 - 5
02.1/02.2 BL3 - - L3 1.2067 100Cr6 Y100C6 - 100Cr6 - §
02.1/02.2 - - 2140 - 1.2419 105WCr6 105WC13 |[10WCr6 105WCr5 SKS31 (=
107WCr5KU SKS2, SKS3
02.1/02.2 - - - L6 1.2713 55NiCrMoV6 55NCDV7 |- F.520.S SKT4 D
High-alloy steel
03.11 1501-509;510 |- - ASTM A353 |1.5662 X8Ni9 - X10Ni9 XBNi09 -
03.11 - - - 2515 1.5680 12Ni19 Z18N5 - - -
03.11 832M13 36C |- - 1.6657 14NiCrMo134 |- 15NiCrMo13 14NiCrMo131 |- %o
03.11 BD3 - - D3 1.2080 X210Cr12 Z200C12 X210Cr13KU X210Cr12 SKD1 =
X250Cr12KU E
03.11 2314 1..2083
03.11 BH13 - 2242 H13 1.2344 X40CrMoV5 1 |Z40CDV5 | X35CrMoV05KU X40CrMoV5 SKD61
X40CrMoV511KU
03.11 BA2 - 2260 A2 1.2363 X100CrMoV5 1 {Z100CDV5 |X100CrMoV51KU |X100CrMoV5 |SKD12
03.11 - - 2312 - 1.2436 X210Crw12 - X215Crw12 1KU  |X210Crw12 SKD2
03.11 BS1 - 2710 S1 1.2542 45WCrV7 - 45WCrV8KU 45WCrSi8 -
03.11 BH21 - - H21 1.2581 X30WCrv9 3 Z30WCV9 | X28WO09KU X30WCrV9 SKD5 0
X30WCrV9 3KU X30WCrV9 3KU E
03.11 - - 2310 - 1.2601 X165CrMoV 12 |- X165CrMoW12KU |X160CrMoV12 |- a8
03.11 4015845 52 - HW3 1.4718 X45GrSi93 Z45CS9 X45GrSi8 F322 SUH1
03.11 4959BA2 - 2715 D3 1.3343 S6-5-2 Z40CSD10 |15NiCrMo13 - SUH3 F
03.13 BM 2 2722 M2 1.3343 S6/5/2 Z 85 WDCV |HS 6-5-2-2 F-5603. SKH 51
03.13 BM 35 2723 M 35 1.8243  |S6/5/2/5 6-5-2-5 HS 6-5-2-5 F-5613 SKH 55
03.13 - 2782 M7 1.3348 S2/9/2 - HS 2-9-2 F-5607 -
03.21 - - 2736 HNV3 1.2379 X210Cr12 G - - - -
Steel castings
2
06.2 - - 2223 |- - - - H
06.33 Z120M12 - - - 1.3401 G-X120Mn12 |Z120M12 XG120Mn12 X120Mn12 SCMnH/1 “
06.33 BW 10 2183 1.3401 2120 M12  |GX120 Mn12 F-8251 SEMn HA1 G
Trade names g
02.1 OVAKO 520M (Ovako Stee) 3
02.1 FORMAX (Uddeholm Tooling) (2]
02.1 IMACRO NIT (Imatra Steel) _%D
02.2 INEXA 482 (XM) (Inexa Profil) 2
S355J2G3(XM) 5
C45(XM) 2
16MnCrS5(XM)
INEXA280(XM) H
070M20(XM)
02.2 HARDOX 500 (SSAB - Swedish Steel Corp.) w0
02.2 WELDOX 700 (SSAB - Swedish Steel Corp.) E
3
-
8
s
=
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GENERAL INFORMATION

Material cross reference list

Country
Coromant
SO Material Great Britain ‘Sweden ‘USA ‘Germany France Italy ‘Spain Japan
Classificatio
n (CMC) Standard
BS EN [SS [AIS//SAE [W.-nr.  [DIN |AFNOR [UNI [UNE [Jis
M |[Stainless steels
Ferritic/martensitic materials (05.11, 12 = Forged, 15.11, 12 = Cast)
05.11/15.11 |403S17 - 2301 403 1.4000 [X7Cr13 Z6C13 X6Cr13 F.3110 SUS403
1.4001 |X7Cr14 - - F.8401 -
05.11/15.11 [416 S 21 2380 416 1.4005 [X12CrS13 Z11CF13 X12 CrS 13 F-3411 SUS 416
05.11/15.11 |430S15 960 |2320 430 1.4016 |X8Cr17 Z8C17 X8Cr17 F3113 SUS430
05.11/15.11 |410821 56A (2302 410 1.4006 |X10Cr13 Z10C14 X12Cr13 F.3401 SUS410
05.11/15.11 |430S17 60 |2320 430 - X8Cr17 Z8C17 X8Cr17 F.3113 SUS430
05.11/15.11 |420S45 56D (2304 - 1.4034 |X46Cr13 Z40CM X40Cr14 F.3405 SUS420J2
Z38C13M
05.11/15.11 |405S17 - - 405 1.4002 |- Z8CA12 X6CrAI13 - -
05.11/15.11 |420837 - 2303 420 1.4021 - Z20C13 X20Cr13 - -
05.11/15.11 |431S29 57 |2321 431 1.4057 |X22CrNi17 Z15CNi6.02 X16CrNi16 F.3427 SUS431
05.11/15.11 |- - 2383 430F 1.4104 |X12CrMoS17 Z10CF17 X10CrS17 F3117 SUS430F
05.11/15.11 |434817 - 2325 434 1.4113 |X6CrMo17 Z8CD17.01 X8CrMo17 - SUS434
05.11/15.11 [425C11 - 2385 CAB-NM |1.4313 |X5CrNi13-4 Z4CND13.4M (G)X6CrNi304 - SCS5
05.11/15.11 |403S17 - - 405 1.4724 |X10CrA113 Z10C13 X10CrA112 F311 SUS405
05.11/15.11 |430S15 60 |- 430 1.4742 |X10CrA118 Z10CAS18 X8Cr17 F.3113 SUS430
05.11/15.11 |443S65 59 |- HNV6 1.4747 |X80CrNiSi20 Z80CSN20.02 X80CrSiNi20 F.320B SUH4
05.11/15.11 |- - 2322 446 1.4762 |X10CrA124 Z10CAS24 X16Cr26 - SUH446
05.11/15.11 |349S54 - - EV8 1.4871 [X53CrMnNiN21-9  |Z52CMN21.09 X53CrMnNiN21 9 |- SUH35, SUH36
05.11/15.11 |- 2326 S44400 |1.4521 |X1CrMoTi18-2 - - -
05.11/15.11 |- 2317 - 1.4922 |X20CrMoV12-1 - X20CrMoNi 12 01 |- -
05.12/15.12 |- - - 630 1.4542/ |- Z7CNU17-04 - - -
1.4548
Austenitic materials (05.21, 22, 23 = Forged, 15.21, 22, 23 = Cast)
05.21/15.21 |304S11 - 2352 304L 1.4306 |- Z2CN18-10 X2CrNi18 11 - -
05.21/15.21 |304S31 58E |2332/2333|304 1.4350 |X5CrNi189 Z6CN18.09 X5CrNi18 10 F.3551 SUS304
F.3541
F.3504
< |05.21/15.21 |303S21 58M |2346 303 1.4305 [X12CrNiS18-8 Z10CNF 18.09 X10CrNiS 18.09 F.3508 SUS303
% 05.21/15.21 |304S15 58E 2332 304 1.4301 [X5CrNi18-9 Z6CN18.09 X5CrNi18 10 F.3551 SUS304
® 304C12 2333 Z3CN19.10 - - SUS304L
3 05.21/15.21 |304S12 - 2352 304L 1.4306 [X2CrNi18-9 Z2CrNi18 10 X2CrNi18 11 F.3503 SCS19
-g 05.21/15.21 |- - 2331 301 1.4310 [X12CrNi17-7 Z12CN17.07 X12CrNi17 07 F.3517 SUS301
& |05.21/15.21 |304S62 - 2371 304LN 1.4311  |X2CrNiN18-10 Z2CN18.10 - - SUS304LN
05.21/15.21 |316S16 58J |2347 316 1.4401 |X5CrNiMo18-10 Z6CND17.11 X5CrNiMo17 12 F.3543 SUS316
05.21/15.21 |- - 2375 316LN 1.4429 |X2CrNiMoN18-13  |Z2CND17.13 - - SUS316LN
05.21/15.21 |316S13 2348 316L 1.4404 |- Z2CND17-12 X2CrNiMo1712 - -
05.21/15.21 |316S13 - 2353 316L 1.4435 |X2CrNiMo18-12 Z2CND17.12 X2CrNiMo17 12 - SCS16
- - - SUS316L
05.21/15.21 |316S33 - 2343 316 1.4436 |- Z6CND18-12-03 X8CrNiMo1713 - -
2347
05.21/15.21 [317S12 - 2367 317L 1.4438 |X2CrNiMo18-16 Z2CND19.15 X2CrNiMo18 16 - SUS317L
05.21/15.21 |- 2562 UNS 1.4539 |X1NiCrMo Z2 NCDU25-20 - - -
V 0890A
05.21/15.21 [321S12 58B |2337 321 1.4541 |X10CrNiTi18-9 Z6CNT18.10 X6CrNiTi18 11 F.3553 SUS321
F.3523
05.21/15.21 |347S17 58F 2338 347 1.4550 |X10CrNiNb18-9 Z6CNNDb18.10 X6CrNiNb18 11 F.3552 SUS347
F.3524
05.21/15.21 |320S17 58J |2350 316Ti 1.4571 |X6CrNiMoTi-12-2 Z6NDT17.12 X6CrNiMoTi17 12 |F.3535 -
05.21/15.21 |- - - 318 1.4583 |X10CrNiMoNb 18-12|Z6CNDNb17 13B X6CrNiMoNb17 13 |- -
05.21/15.21 |309S24 - - 309 1.4828 |X15CrNiSi20-12 Z15CNS20.12 - - SUH309
05.21/15.21 |310S24 - 2361 310S 1.4845 |X12CrNi25-21 Z12CN25 20 X6CrNi25 20 F.331 SUH310
05.21/15.21 |301S21 58C (2370 308 1.4406 |X10CrNi18.08 Z1NCDU25.20 - F.8414 SCS17
15.21 - 2387 - 1.4418 |X4 CrNiMo16-5 Z6CND16-04-01
05.22/15.22 [316S111 - - 17-7PH  |1.4568/ |- Z8CNA17-07 X2CrNiMo1712 - -
1.4504
05.23/15.23 |- - 2584 NO8028 |1.4563 |- Z1NCDU31-27-03 - - -
05.23/15.23 |- - 2378 S31254 |- - Z1CNDU20-18-06AZ |- - -
Austenitic / ferritic materials (Duplex) (05.51, 52 = Forged, 15.51, 52 = Cast)
05.51/15.51 |- - 2376 S31500 |1.4417 |X2CrNiMoSi19-5 - - - -
05.51/15.51 |- - 2324 S32900 |- X8CrNiMo27-5 - - - -
05.52/15.52 |- - 2327 S32304 |- X2CrNiN23-4 Z2CN23-04AZ - - -
05.52/15.52 |- - 2328 - - - - - - -
05.52/15.52 |- - 2377 S31803 |- X2CrNiMoN22-53 Z2CND22-05-03 - - -
16




Material cross reference list

GENERAL INFORMATION

Coromant Country o .

iso |Material Great Britain |Sweden  |USA | Germany |France [Italy |Spain |Japan
Classification |Standard
(cMC) BS [EN  [SS [AISI/SAE [Wenr. [DIN [AFNOR [UNI [UNE [J1S

M Trade names
Stainless steels
05.21/15.21 SANMAC 304 (Sandvik Steel)
05.21/15.21 SANMAC 304L (Sandvik Steel)
05.21/15.21 SANMAC 316 (Sandvik Steel)
05.21/15.21 SANMAC 316L (Sandvik Steel)
05.23/15.23 254 SMO
05.23/15.23 654 SMO
05.23/15.23 SANMAC SANICRO (Sandvik Steel)
05.52/15.52 SANMAC SAF 2205 (Sandvik Steel)
05.52/15.52 SANMAC SAF 2507 (Sandvik Steel)
Malleable cast iron
07.1 8290/6 0814 - MN 32-8 FCMB310
07.1 B 340/12 0815 32510 GTS-35 MN 35-10 FCMW330
07.2 P 440/7 0852 40010 0.8145 GTS-45 Mn 450 GMN 45 FCMW370
07.2 P 510/4 0854 50005 0.8155 GTS-55 MP 50-5 GMN 55 FCMP490
P 570/3 0858 70003 GTS-65 MP 60-3 FCMP540
07.2 P570/3 0856 A220-70003 0.8165 GTS-65-02 Mn 650-3 GMN 65 - FCMP590
07.3 P690/2 0862 A220-80002 0.8170 GTS-70-02 Mn700-2 GMN 70 FCMP690
Grey cast iron
08.1 0100
08.1 0110 No 20 B GG 10 Ft10D FC100
08.1 Grade 150 0115 No 25 B 0.6015 GG 15 Ft15D G15 FG 15 FC150
08.1 Grade 220 0120 No 30 B 0.6020 GG 20 Ft20D G20 FC200
08.2 Grade 260 0125 No 35 B 0.6025 |GG 25 Ft25D G 25 FG 25 FC250
No 40 B

08.2 Grade 300 0130 No 45 B 0.6030 GG 30 Ft30D G 30 FG 30 FC300
08.2 Grade 350 0135 No 50 B 0.6035 |GG 35 Ft35D G35 FG 35 FC350
08.2 Grade 400 0140 No 55 B 0.6040 GG 40 Ft40D
08.3 L-NiCuCr202 0523 A436 Type 2 0.6660 GGL-NiCr202 |L-NC 202 - -
Nodular cast iron
09.1 SNG 420/12 0717-02 60-40-18 0.7040 |GGG 40 FCS 400-12 |GS 370-17 FGE 38-17 |FCD400
09.1 SNG 370/17 0717-12 - GGG 40.3 FGS 370-17
09.1 - 0717-15 - 0.7033 GGG 35.3 -
09.1 SNG 500/7 0727-02 80-55-06 0.7050 |GGG 50 FGS 500-7 GS 500 FGE 50-7 |FCD500
09.1 Grade S6 0776 A43D2 0.7660 GGG-NiCr202 |S-NC 202 - -
09.2 SNG 600/3 0732-03 - GGG 60 FGS 600-3 FCD600
09.2 SNG 700/2 0737-01 100-70-03 0.7070 GGG 70 FGS 700-2 GS 700-2 FGS 70-2 FCD700
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GENERAL INFORMATION

Material cross reference list

Country
Coromant
SO Material Great Britain ‘Sweden USA ‘Germany France Italy ‘Spain Japan
Cl ficatio
n (CMC) Standard
BS [EN |ss [AIS/SAE  [W.-nr. [DIN [AFNOR [UNI [UNE  [uIS
N
© 30.21 - - 4251 SC64D 3.2373 G-AISI9MGWA A-S7G - - C4BS
g 30.21 LM5 - 4252 GD-AISI12 - G-ALMG5 A-SU12 - - AC4A
= 30.21/30.22 |LM25 4244 356.1 A5052
2 4247 A413.0 GD-AISi12 AB061
g LM24 4250 A380.1 GD-AISi8Cu3 A7075
..f.’ LM20 4260 A413.1 G-AISi12(Cu) ADC12
g LM6 4261 A413.2 G-AISi12
=z LM9 4253 A360.2 G-AISi10Mg(Cu)
S Heat resistant super alloys
20.11 - - - 330 1.4864 X12NiCrSi36 16 Z12NCS35.16 |F-3313 - SUH330
20.11 330C11 - - - 1.4865 G-X40NiCrSi38 18 |- XG50NiCr39 19 |- SCH15
20.21 - - - 5390A 2.4603 - NC22FeD - -
20.21 - - - 5666 2.4856 NiCr22Mo9Nb NC22FeDNB |- -
20.21 HR5.203-4 - - - 2.4630 NiCr20Ti NC20T - -
20.22 - - - 5660 LW2.4662 |NiFe35Cr14MoTi |ZSNCDT42 - -
20.22 3146-3 - - 5391 LW2 4670 [S-NiCr13A16MoNb |[NC12AD - -
20.22 HR8 - - 5383 LW2.4668 |NiCr19Fe19NbMo |NC19eNB - -
20.22 3072-76 - - 4676 2.4375 NiCu30Al - - -
20.22 Hr401.601 - - - 2.4631 NiCr20TiAk NC20TA - -
20.22 - - - AMS 5399 2.4973 NiCr19Co11MoTi  |NC19KDT - -
20.22 - - - AMS 5544 LW2.4668 [NiCr19Fe19NbMo |NC20K14 - -
20.24 - - - AMS 5397 LW2 4674 |NiCo15Cr10MoAITi |- - -
20.32 - - - 5537C LW2.4964 |CoCr20W15Ni KC20WN - -
- - - AMS 5772 - CoCr22W14Ni KC22WN - -
Titanium alloys
2
% 23.22 TA14/17 - - AMS R54520 |- TiAI5Sn2.5 T-A5E - -
5 23.22 TA10-13/TA28 |- - AMS R56400 |- TiAlBV4 T-A6V - -
e 23.22 TA11 - - AMS R56401 |- TIAIBV4ELI - - -
3 23.22 - - - - - TiAl4AM0o4Sn4Si0.5 |- - -
c
% Trade names
§ Iron base
‘g’ 20.11 Incoloy 800
EE Nickel base
20.2 Haynes 600
20.2 Nimocast PD16
20.2 Nimonic PE 13
20.2 Rene 95
20.21 Hastelloy C
20.21 Incoloy 825
20.21 Inconel 600
20.21 Monet 400
20.22 Inconel 700
20.22 Inconel 718
20.22 Mar - M 432
20.22 Nimonic 901
20.22 Waspaloy
20.24 Jessop G 64
Cobalt base
20.3 Air Resist 213
20.3 Jetalloy 209
H Hardened materials
04.1 - - 2258-08 |440A 1.4108 X100CrMo13 - - - C4BS
04.1 - - 2534-05 |610 1.4111 X110CrMoV15 - - - AC4A
04.1 - - 2541-06 |0-2 - X65CrMo14 - - - AC4A




ISO/ANSI - Cross reference list GENERAL INFORMATION
1ISO ANSI ISO ANSI 1ISO ANSI
CCGT 06 02 01-UM CCGT 2(1.5)03-UM CCMT 12 04 08-MM CCMT 432-MM CNGP 12 04 08 CNGP 432
CCGT 06 02 02-UM CCGT 2(1.5)0-UM CCMT 12 04 08-MR CCMT 432-MR CNGQ 120708 T02520 CNGQ 452 T0820
CCGT 06 02 04-UM CCGT 2(1.5)1-UM CCMT 12 04 08-PM CCMT 432-PM CNGQ 120708 T02520WG CNGQ 452 T0820WG
CCGT 09 T3 01-UM CCGT 3(2.5)03-UM CCMT 12 04 08-PR CCMT 432-PR CNGQ 120712 T02520 CNGQ 453 T0820
CCGT 09 T3 02-UM CCGT 3(2.5)0-UM CCMT 12 04 08-UR CCMT 432-UR CNGQ 120712 T02520WG CNGQ 453 T0820WG
CCGT 09 T3 04-UM CCGT 3(2.5)1-UM CCMT 12 04 08-WM CCMT 432-WM CNGQ 120716 T02520 CNGQ 454 T0820
CCGT 09 T3 08-UM CCGT 3(2.5)2-UM CCMT 12 04 12-KR CCMT 433-KR CNGQ 120716 T02520WG CNGQ 454 T0820WG
CCGT 12 04 04-UM CCGT 431-UM CCMT 12 04 12-MM CCMT 433-MM CNGQ 160712 T02520 CNGQ 553 T0820
CCGT 12 04 08-UM CCGT 432-UM CCMT 12 04 12-MR CCMT 433-MR CNGQ 160716 T02520 CNGQ 554 T0820
CCGX 06 02 02-AL CCGX 2(1.5)0-AL CCMT 12 04 12-PM CCMT 433-PM CNMA 12 04 04-KR CNMA 431-KR
CCGX 06 02 04-AL CCGX 2(1.5)1-AL CCMT 12 04 12-PR CCMT 433-PR CNMA 12 04 04S01020E CNMA 431S0320E
CCGX 09 T3 04-AL CCGX 3(2.5)1-AL CCMW 06 02 04 CCMW 2(1.5)1 CNMA 12 04 08-KR CNMA 432-KR
CCGX 09 T3 08-AL CCGX 3(2.5)2-AL CCMW 06 02 04FP CCMW 2(1.5)1FP CNMA 12 04 08S01020E CNMA 432S0320E
CCGX 12 04 04-AL CCGX 431-AL CCMW 09 T3 04 CCMW 3(2.5)1 CNMA 12 04 12-KR CNMA 433-KR
CCGX 12 04 08-AL CCGX 432-AL CCMW 09 T3 04FP CCMW 3(2.5)1FP CNMA 12 04 12S01020E CNMA 433S0320E
CCMT 06 02 02-KF CCMT 2(1.5)0-KF CCMW 09 T3 08FP CCMW 3(2.5)2FP CNMA 12 04 16-KR CNMA 434-KR
CCMT 06 02 02-MF CCMT 2(1.5)0-MF CNGA 090304S01020A CNGA 321S0320A CNMA 16 06 08-KR CNMA 542-KR
CCMT 06 02 02-PF CCMT 2(1.5)0-PF CNGA 090304T01020A CNGA 321T0320A CNMA 16 06 12-KR CNMA 543-KR
CCMT 06 02 02-UF CCMT 2(1.5)0-UF CNGA 090304T01020AWG CNGA 321T0320AWG CNMA 16 06 16-KR CNMA 544-KR
CCMT 06 02 04-KF CCMT 2(1.5)1-KF CNGA 090304T01020AWH CNGA 321T0320AWH CNMA 19 06 08-KR CNMA 642-KR
CCMT 06 02 04-KM CCMT 2(1.5)1-KM CNGA 090308S01020A CNGA 322S0320A CNMA 19 06 12-KR CNMA 643-KR
CCMT 06 02 04-MF CCMT 2(1.5)1-MF CNGA 090308T01020A CNGA 322T0320A CNMA 19 06 16-KR CNMA 644-KR
CCMT 06 02 04-MM CCMT 2(1.5)1-MM CNGA 090308T01020AWG CNGA 322T0320AWG CNMA 19 06 24-KR CNMA 646-KR
CCMT 06 02 04-PF CCMT 2(1.5)1-PF CNGA 090308T01020AWH CNGA 322T0320AWH CNMG 09 03 04-MF CNMG 321-MF
CCMT 06 02 04-PM CCMT 2(1.5)1-PM CNGA 12 04 04S01020A CNGA 431S0320A CNMG 09 03 04-PF CNMG 321-PF
CCMT 06 02 04-UF CCMT 2(1.5)1-UF CNGA 12 04 04T01020A CNGA 431T0320A CNMG 09 03 04-PM CNMG 321-PM
CCMT 06 02 04-UM CCMT 2(1.5)1-UM CNGA 12 04 08S01020A CNGA 432S0320A CNMG 09 03 04-QF CNMG 321-QF
CCMT 06 02 04-UR CCMT 2(1.5)1-UR CNGA 12 04 08T01020 CNGA 432T0320 CNMG 09 03 04-QM CNMG 321-QM
CCMT 06 02 04-WF CCMT 2(1.5)1-WF CNGA 12 04 08T01020A CNGA 432T0320A CNMG 09 03 04-QM CNMG 321-QM
CCMT 06 02 08-KM CCMT 2(1.5)2-KM CNGA 12 04 08702520 CNGA 43270820 CNMG 09 03 04-WF CNMG 321-WF
CCMT 06 02 08-KR CCMT 2(1.5)2-KR CNGA 12 04 12S01020A CNGA 433S0320A CNMG 09 03 08-MF CNMG 322-MF
CCMT 06 02 08-MM CCMT 2(1.5)2-MM CNGA 12 04 12T01020 CNGA 433T0320 CNMG 09 03 08-PF CNMG 322-PF
CCMT 06 02 08-MR CCMT 2(1.5)2-MR CNGA 12 04 12T01020A CNGA 433T0320A CNMG 09 03 08-PM CNMG 322-PM
CCMT 06 02 08-PM CCMT 2(1.5)2-PM CNGA 12 04 12702520 CNGA 43370820 CNMG 09 03 08-QF CNMG 322-QF
CCMT 06 02 08-PR CCMT 2(1.5)2-PR CNGA 12 04 16T01020 CNGA 434T0320 CNMG 09 03 08-QM CNMG 322-QM
CCMT 06 02 08-UF CCMT 2(1.5)2-UF CNGA 12 04 16T02520 CNGA 43470820 CNMG 09 03 08-WF CNMG 332-WF
CCMT 06 02 08-UM CCMT 2(1.5)2-UM CNGA 120404S01030A CNGA 431S0330A CNMG 09 03 12-QM CNMG 323-QM
CCMT 06 02 08-WF CCMT 2(1.5)2-WF CNGA 120404501525 CNGA 43150625 CNMG 12 04 04-23 CNMG 431-23
CCMT 06 02 08-WM CCMT 2(1.5)2-WM CNGA 120404S01525WH CNGA 431S0625WH CNMG 12 04 04-KF CNMG 431-KF
CCMT 09 T3 02-KF CCMT 3(2.5)0-KF CNGA 120404T01020AWG CNGA 431 T0O320AWG CNMG 12 04 04-MF CNMG 431-MF
CCMT 09 T3 02-MF CCMT 3(2.5)0-MF CNGA 120404T01020AWH CNGA 431 TO320AWH CNMG 12 04 04-PF CNMG 431-PF
CCMT 09 T3 02-PF CCMT 3(2.5)0-PF CNGA 120404T01030AWH CNGA 431T0330AWH CNMG 12 04 04-PM CNMG 431-PM
CCMT 09 T3 02-UF CCMT 3(2.5)0-UF CNGA 120408 T0O1020WG  CNGA 432 T0320WG CNMG 12 04 04-QF CNMG 431-QF
CCMT 09 T3 04-KF CCMT 3(2.5)1-KF CNGA 120408S01030A CNGA 432S0330A CNMG 12 04 04-QM CNMG 431-QM
CCMT 09 T3 04-KM CCMT 3(2.5)1-KM CNGA 120408501525 CNGA 43280625 CNMG 12 04 04-SM CNMG 431-SM
CCMT 09 T3 04-MF CCMT 3(2.5)1-MF CNGA 120408S01525WH CNGA 43250625WH CNMG 12 04 04-WF CNMG 431-WF
CCMT 09 T3 04-MM CCMT 3(2.5)1-MM CNGA 120408T01020AWG CNGA 432 T0O320AWG CNMG 12 04 08-23 CNMG 432-23
CCMT 09 T3 04-PF CCMT 3(2.5)1-PF CNGA 120408T01020AWH CNGA 432 T0320AWH CNMG 12 04 08-KF CNMG 432-KF
CCMT 09 T3 04-PM CCMT 3(2.5)1-PM CNGA 120408T01030AWH CNGA 432T0330AWH CNMG 12 04 08-KM CNMG 432-KM
CCMT 09 T3 04-UF CCMT 3(2.5)1-UF CNGA 120408101525 CNGA 43270625 CNMG 12 04 08-KR CNMG 432-KR
CCMT 09 T3 04-UM CCMT 3(2.5)1-UM CNGA 120408T01525WH CNGA 432T0625WH CNMG 12 04 08-MF CNMG 432-MF
CCMT 09 T3 04-UR CCMT 3(2.5)1-UR CNGA 120412 T0O1020WG  CNGA 433 T0320WG CNMG 12 04 08-MM CNMG 432-MM
CCMT 09 T3 04-WF CCMT 3(2.5)1-WF CNGA 120412S01030A CNGA 433S0330A CNMG 12 04 08-MR CNMG 432-MR
CCMT 09 T3 04-WM CCMT 3(2.5)1-WM CNGA 120412501525 CNGA 43350625 CNMG 12 04 08-MR CNMG 432-MR
CCMT 09 T3 08-KF CCMT 3(2.5)2-KF CNGA 120412S01525WH CNGA 433S0625WH CNMG 12 04 08-PF CNMG 432-PF
CCMT 09 T3 08-KM CCMT 3(2.5)2-KM CNGA 120412T01030AWH CNGA 433T0330AWH CNMG 12 04 08-PM CNMG 432-PM
CCMT 09 T3 08-KR CCMT 3(2.5)2-KR CNGA 120416 T0O1020WG  CNGA 434 T0320WG CNMG 12 04 08-PR CNMG 432-PR
CCMT 09 T3 08-MF CCMT 3(2.5)2-MF CNGA 16 06 08T01020 CNGA 54270320 CNMG 12 04 08-QF CNMG 432-QF
CCMT 09 T3 08-MM CCMT 3(2.5)2-MM CNGA 16 06 12T01020 CNGA 543T0320 CNMG 12 04 08-QM CNMG 432-QM
CCMT 09 T3 08-MR CCMT 3(2.5)2-MR CNGA 16 06 12702520 CNGA 54370820 CNMG 12 04 08-SM CNMG 432-SM
CCMT 09 T3 08-PF CCMT 3(2.5)2-PF CNGA 16 06 16T02520 CNGA 54470820 CNMG 12 04 08-WF CNMG 432-WF
CCMT 09 T3 08-PM CCMT 3(2.5)2-PM CNGA 19 06 16T02520 CNGA 644T-0820 CNMG 12 04 08-WM CNMG 432-WM
CCMT 09 T3 08-PR CCMT 3(2.5)2-PR CNGN 12 04 08T01020 CNG 43270320 CNMG 12 04 12-23 CNMG 433-23
CCMT 09 T3 08-UF CCMT 3(2.5)2-UF CNGN 12 04 08T02520 CNG 43270820 CNMG 12 04 12-KF CNMG 433-KF
CCMT 09 T3 08-UM CCMT 3(2.5)2-UM CNGN 12 04 12701020 CNG 433T0320 CNMG 12 04 12-KM CNMG 433-KM
CCMT 09 T3 08-UR CCMT 3(2.5)2-UR CNGN 12 04 12702520 CNG 43370820 CNMG 12 04 12-KR CNMG 433-KR
CCMT 09 T3 08-WF CCMT 3(2.5)2-WF CNGN 12 04 16T01020 CNG 43470320 CNMG 12 04 12-MF CNMG 433-MF
CCMT 09 T3 08-WM CCMT 3(2.5)2-WM CNGN 12 04 16702520 CNG 43470820 CNMG 12 04 12-MM CNMG 433-MM
CCMT 09 T3 12-KR CCMT 3(2.5)3-KR CNGN 12 07 08T01020 CNG 45270320 CNMG 12 04 12-MR CNMG 433-MR
CCMT 09 T3 12-MR CCMT 3(2.5)3-MR CNGN 12 07 08T02520 CNG 45270820 CNMG 12 04 12-PF CNMG 433-PF
CCMT 09 T3 12-PR CCMT 3(2.5)3-PR CNGN 12 07 12701020 CNG 453T0320 CNMG 12 04 12-PM CNMG 433-PM
CCMT 12 04 04-KF CCMT 431-KF CNGN 12 07 12702520 CNG 45370820 CNMG 12 04 12-PR CNMG 433-PR
CCMT 12 04 04-KM CCMT 431-KM CNGN 12 07 16T01020 CNG 45470320 CNMG 12 04 12-QF CNMG 433-QF
CCMT 12 04 04-MF CCMT 431-MF CNGN 12 07 16T02520 CNG 45470820 CNMG 12 04 12-QM CNMG 433-QM
CCMT 12 04 04-MM CCMT 431-MM CNGN 16 07 08T01020 CNG 55270320 CNMG 12 04 12-SM CNMG 433-SM
CCMT 12 04 04-PF CCMT 431-PF CNGN 16 07 12701020 CNG 553T0320 CNMG 12 04 12-WF CNMG 433-WF
CCMT 12 04 04-PM CCMT 431-PM CNGN 16 07 12702520 CNG 55370820 CNMG 12 04 12-WM CNMG 433-WM
CCMT 12 04 04-WM CCMT 431-WM CNGN 16 07 16T01020 CNG 55470320 CNMG 12 04 16-KM CNMG 434-KM
CCMT 12 04 08-KM CCMT 432-KM CNGN 16 07 16702520 CNG 55470820 CNMG 12 04 16-KR CNMG 434-KR
CCMT 12 04 08-KR CCMT 432-KR CNGP 12 04 04 CNGP 431 CNMG 12 04 16-MF CNMG 434-MF
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GENERAL INFORMATION ISO/ANSI - Cross reference list
ISO ANSI ISO ANSI ISO ANSI
CNMG 12 04 16-MM CNMG 434-MM CNMM 16 06 16-WR CNMM 544-WR DCMT 07 02 08-UM DCMT 2(1.5)2-UM
CNMG 12 04 16-MR CNMG 434-MR CNMM 16 06 24-MR CNMM 546-MR DCMT 11 T3 02-KF DCMT 3(2.5)0-KF
CNMG 12 04 16-PM CNMG 434-PM CNMM 16 06 24-QR CNMM 546-QR DCMT 11 T3 02-MF DCMT 3(2.5)0-MF
CNMG 12 04 16-PR CNMG 434-PR CNMM 19 06 08-QR CNMM 642-QR DCMT 11 T3 02-PF DCMT 3(2.5)0-PF
CNMG 12 04 16-QM CNMG 434-QM CNMM 19 06 12-MR CNMM 643-MR DCMT 11 T3 04-KF DCMT 3(2.5)1-KF
CNMG 16 06 04-QM CNMG 541-QM CNMM 19 06 12-PR CNMM 643-PR DCMT 11 T3 04-KM DCMT 3(2.5)1-KM
CNMG 16 06 08-23 CNMG 542-23 CNMM 19 06 12-QR CNMM 643-QR DCMT 11 T3 04-MF DCMT 3(2.5)1-MF
CNMG 16 06 08-KM CNMG 542-KM CNMM 19 06 16-HR CNMM 644-HR DCMT 11 T3 04-MM DCMT 3(2.5)1-MM
CNMG 16 06 08-MM CNMG 542-MM CNMM 19 06 16-MR CNMM 644-MR DCMT 11 T3 04-PF DCMT 3(2.5)1-PF
CNMG 16 06 08-MR CNMG 542-MR CNMM 19 06 16-PR CNMM 644-PR DCMT 11 T3 04-PF DCMT 3(2.5)1-PF
CNMG 16 06 08-PM CNMG 542-PM CNMM 19 06 16-QR CNMM 644-QR DCMT 11 T3 04-PM DCMT 3(2.5)1-PM
CNMG 16 06 08-PR CNMG 542-PR CNMM 19 06 16-WR CNMM 644-WR DCMT 11 T3 04-UF DCMT 3(2.5)1-UF
CNMG 16 06 08-QM CNMG 542-QM CNMM 19 06 24-HR CNMM 646-HR DCMT 11 T3 04-UM DCMT 3(2.5)1-UM
CNMG 16 06 08-WM CNMG 542-WM CNMM 19 06 24-PR CNMM 646-PR DCMT 11 T3 04-UR DCMT 3(2.5)1-UR
CNMG 16 06 12-23 CNMG 543-23 CNMM 19 06 24-QR CNMM 646-QR DCMT 11 T3 08-KF DCMT 3(2.5)2-KF
CNMG 16 06 12-KM CNMG 543-KM CNMM 19 06 32-MR CNMM 648-MR DCMT 11 T3 08-KM DCMT 3(2.5)2-KM
CNMG 16 06 12-KR CNMG 543-KR CNMM 25 09 24-HR CNMM 866-HR DCMT 11 T3 08-KR DCMT 3(2.5)2-KR
CNMG 16 06 12-MM CNMG 543-MM CNMM 25 09 24-MR CNMM 866-MR DCMT 11 T3 08-MF DCMT 3(2.5)2-MF
CNMG 16 06 12-MR CNMG 543-MR CNMM 25 09 24-QR CNMM 866-QR DCMT 11 T3 08-MM DCMT 3(2.5)2-MM
CNMG 16 06 12-PM CNMG 543-PM CNMM 25 09 32-HR CNMM 868-HR DCMT 11 T3 08-MR DCMT 3(2.5)2-MR
CNMG 16 06 12-PR CNMG 543-PR CNMM 25 09 32-MR CNMM 868-MR DCMT 11 T3 08-PF DCMT 3(2.5)2-PF
CNMG 16 06 12-QM CNMG 543-QM CNMX 1204A1-SM CNMX 43A1-SM DCMT 11 T3 08-PM DCMT 3(2.5)2-PM
CNMG 16 06 12-SM CNMG 543-SM CNMX 1204A2-SM CNMX 43A2-SM DCMT 11 T3 08-PR DCMT 3(2.5)2-PR
CNMG 16 06 12-WM CNMG 543-WM CPMT 06 02 02-MF CPMT 2(1.5)0-MF DCMT 11 T3 08-UF DCMT 3(2.5)2-UF
CNMG 16 06 16-23 CNMG 544-23 CPMT 06 02 02-PF CPMT 2(1.5)0-PF DCMT 11 T3 08-UM DCMT 3(2.5)2-UM
CNMG 16 06 16-KM CNMG 544-KM CPMT 06 02 04-KF CPMT 2(1.5)1-KF DCMT 11 T3 08-UR DCMT 3(2.5)2-UR
CNMG 16 06 16-KR CNMG 544-KR CPMT 06 02 04-KM CPMT 2(1.5)1-KM DCMT 11 T3 12-KM DCMT 3(2.5)3-KM
CNMG 16 06 16-MM CNMG 544-MM CPMT 06 02 04-MF CPMT 2(1.5)1-MF DCMT 11 T3 12-KR DCMT 3(2.5)3-KR
CNMG 16 06 16-MR CNMG 544-MR CPMT 06 02 04-MM CPMT 2(1.5)1-MM DCMT 11 T3 12-MM DCMT 3(2.5)3-MM
CNMG 16 06 16-PM CNMG 544-PM CPMT 06 02 04-PF CPMT 2(1.5)1-PF DCMT 11 T3 12-MR DCMT 3(2.5)3-MR
CNMG 16 06 16-PR CNMG 544-PR CPMT 06 02 04-PM CPMT 2(1.5)1-PM DCMT 11 T3 12-PM DCMT 3(2.5)3-PM
CNMG 16 06 16-QM CNMG 544-QM CPMT 06 02 08-KM CPMT 2(1.5)2-KM DCMT 11 T3 12-PR DCMT 3(2.5)3-PR
CNMG 16 06 24-PR CNMG 546-PR CPMT 06 02 08-MM CPMT 2(1.5)2-MM DCMT 11 T3 12-UR DCMT 3(2.5)3-UR
CNMG 19 06 04-QM CNMG 641-QM CPMT 06 02 08-PM CPMT 2(1.5)2-PM DCMW 11 T3 04 DCMW 3(2.5)1
CNMG 19 06 08-23 CNMG 642-23 CPMT 09 T3 02-KF CPMT 3(2.5)0-KF DCMW 11 T3 04FP DCMW 3(2.5)1FP
CNMG 19 06 08-MM CNMG 642-MM CPMT 09 T3 02-MF CPMT 3(2.5)0-MF DCMW 11 T3 04S01020E DCMW 3(2.5)1 S0320E
CNMG 19 06 08-MR CNMG 642-MR CPMT 09 T3 02-PF CPMT 3(2.5)0-PF DCMW 11 T3 08FP DCMW 3(2.5)2FP
CNMG 19 06 08-PM CNMG 642-PM CPMT 09 T3 04-KF CPMT 3(2.5)1-KF DCMW 11 T3 08S01020E DCMW 3(2.5)2 S0320E
CNMG 19 06 08-PR CNMG 642-PR CPMT 09 T3 04-KM CPMT 3(2.5)1-KM DCMX 07 02 04-WF DCMX 2(1.5)1-WF
CNMG 19 06 08-QM CNMG 642-QM CPMT 09 T3 04-MF CPMT 3(2.5)1-MF DCMX 07 02 08-WF DCMX 2(1.5)2-WF
CNMG 19 06 12-23 CNMG 643-23 CPMT 09 T3 04-MM CPMT 3(2.5)1-MM DCMX 11 T3 04-WF DCMX 3(2.5)1-WF
CNMG 19 06 12-KM CNMG 643-KM CPMT 09 T3 04-PF CPMT 3(2.5)1-PF DCMX 11 T3 04-WM DCMX 3(2.5)1-WM
CNMG 19 06 12-KR CNMG 643-KR CPMT 09 T3 04-PM CPMT 3(2.5)1-PM DCMX 11 T3 08-WF DCMX 3(2.5)2-WF
CNMG 19 06 12-MM CNMG 643-MM CPMT 09 T3 04-UM CPMT 3(2.5)1-UM DCMX 11 T3 08-WM DCMX 3(2.5)2-WM
CNMG 19 06 12-MR CNMG 643-MR CPMT 09 T3 08-KF CPMT 3(2.5)2-KF DNGA 110404S01020A DNGA 331S0320A
CNMG 19 06 12-PR CNMG 643-PR CPMT 09 T3 08-KM CPMT 3(2.5)2-KM DNGA 110404T01020A DNGA 331T0320A
CNMG 19 06 12-QM CNMG 643-QM CPMT 09 T3 08-MF CPMT 3(2.5)2-MF DNGA 110408S01020A DNGA 332S0320A
CNMG 19 06 16-23 CNMG 644-23 CPMT 09 T3 08-MM CPMT 3(2.5)2-MM DNGA 110408T01020A DNGA 332T0320A
CNMG 19 06 16-KM CNMG 644-KM CPMT 09 T3 08-PF CPMT 3(2.5)2-PF DNGA 15 04 08T01020 DNGA 43270320
CNMG 19 06 16-KR CNMG 644-KR CPMT 09 T3 08-PM CPMT 3(2.5)2-PM DNGA 15 04 08T02520 DNGA 43270820
CNMG 19 06 16-MM CNMG 644-MM CPMT 09 T3 08-UM CPMT 3(2.5)2-UM DNGA 15 04 12701020 DNGA 43370320
CNMG 19 06 16-MR CNMG 644-MR DCGT 07 02 01-UM DCGT 2(1.5)03-UM DNGA 15 04 12702520 DNGA 433T0820
CNMG 19 06 16-PM CNMG 644-PM DCGT 07 02 02-UM DCGT 2(1.5)0-UM DNGA 15 04 16T01020 DNGA 43470320
CNMG 19 06 16-PR CNMG 644-PR DCGT 07 02 04-UM DCGT 2(1.5)1-UM DNGA 15 04 16T02520 DNGA 43470820
CNMG 19 06 16-QM CNMG 644-QM DCGT 07 02 08-UM DCGT 2(1.5)2-UM DNGA 150404S01030A DNGA 431S0330A
CNMG 19 06 16-SR CNMG 644-SR DCGT 11 T3 01-UM DCGT 3(2.5)03-UM DNGA 150404S01525 DNGA 43150625
CNMG 19 06 24-PR CNMG 646-PR DCGT 11 T3 02-UM DCGT 3(2.5)0-UM DNGA 150408S01030A DNGA 432S0330A
CNMG 25 09 24-PR CNMG 866-PR DCGT 11 T3 04-UM DCGT 3(2.5)1-UM DNGA 150408501525 DNGA 43250625
CNMM 12 04 08-MR CNMM 432-MR DCGT 11 T3 08-UM DCGT 3(2.5)2-UM DNGA 150408T01525 DNGA 432T0625
CNMM 12 04 08-PR CNMM 432-PR DCGT 11 T3 08-UM DCGT 3(2.5)2-UM DNGA 150412S01030A DNGA 433S0330A
CNMM 12 04 08-QR CNMM 432-QR DCGX 07 02 02-AL DCGX 2(1.5)0-AL DNGA 150412501525 DNGA 43350625
CNMM 12 04 08-WR CNMM 432-WR DCGX 07 02 04-AL DCGX 2(1.5)1-AL DNGA 150604S01525 DNGA 441S0625
CNMM 12 04 12-MR CNMM 433-MR DCGX 11 T3 02-AL DCGX 3(2.5)0-AL DNGA 150608501525 DNGA 44250625
CNMM 12 04 12-PR CNMM 433-PR DCGX 11 T3 04-AL (2.5) DNGA 150608T01525 DNGA 44270625
CNMM 12 04 12-QR CNMM 433-QR DCGX 11 T3 08-AL (2.5) DNGA 150612S01525 DNGA 443S0625
CNMM 12 04 12-WR CNMM 433-WR DCMT 07 02 02-KF DNGN 15 04 16T01020 DNG 434T0320
CNMM 12 04 16-MR CNMM 434-MR DCMT 07 02 02-MF DNGN 15 07 08T01020 DNG 452T0320
CNMM 12 04 16-PR CNMM 434-PR DCMT 07 02 02-PF DNGN 15 07 08T02520 DNG 452T0820
CNMM 12 04 16-QR CNMM 434-QR DCMT 07 02 02-UF DNGN 15 07 12T01020 DNG 453 T-0320
CNMM 12 04 16-WR CNMM 434-WR DCMT 07 02 04-KF DNGN 15 07 12T02520 DNG 453T0820
CNMM 16 06 08-MR CNMM 542-MR DCMT 07 02 04-KM DNGN 15 07 16K07015 DNG 454K3015
CNMM 16 06 08-PR CNMM 542-PR DCMT 07 02 04-MF DNGN 15 07 16T01020 DNG 454T0320
CNMM 16 06 08-QR CNMM 542-QR DCMT 07 02 04-MM DNGN 15 07 16T02520 DNG 454T0820
CNMM 16 06 12-MR CNMM 543-MR DCMT 07 02 04-PF DNGN 15 07 16T07015 DNG 45473015
CNMM 16 06 12-PR CNMM 543-PR DCMT 07 02 04-PM DNGP 15 06 04 DNGP 441-DS
CNMM 16 06 12-QR CNMM 543-QR DCMT 07 02 04-UF DNGP 15 06 08 DNGP 442-DS
CNMM 16 06 12-WR CNMM 543-WR DCMT 07 02 04-UM DNGP 15 06 08 DNGP 442-DS
CNMM 16 06 16-MR CNMM 544-MR DCMT 07 02 08-KM DNGQ 150708 T02520 DNGQ 45270820
CNMM 16 06 16-PR CNMM 544-PR DCMT 07 02 08-MM DNGQ 150712 T02520 DNGQ 453T0820
CNMM 16 06 16-QR CNMM 544-QR DCMT 07 02 08-PM DNGQ 150716 T02520 DNGQ 45470820
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DNMA 15 04 04S01020E DNMA 431S0320E DNMG 15 06 08-KF DNMG 442-KF KNUX 16 04 05F L12
DNMA 15 04 08-KR DNMA 432-KR DNMG 15 06 08-KM DNMG 442-KM KNUX 16 04 05F R12
DNMA 15 04 08S01020E DNMA 432S0320E DNMG 15 06 08-KR DNMG 442-KR KNUX 16 04 05L11
DNMA 15 04 12-KR DNMA 433-KR DNMG 15 06 08L-K DNMG 442L-K KNUX 16 04 05L12
DNMA 15 04 16-KR DNMA 434-KR DNMG 15 06 08-MF DNMG 442-MF KNUX 16 04 05R11
DNMA 15 06 08-KR DNMA 442-KR DNMG 15 06 08-MM DNMG 442-MM KNUX 16 04 05R12
DNMA 15 06 12-KR DNMA 443-KR DNMG 15 06 08-MR DNMG 442-MR KNUX 16 04 10F L12
DNMA 15 06 16-KR DNMA 444-KR DNMG 15 06 08-PF DNMG 442-PF KNUX 16 04 10F R12
DNMA 150412S01020E DNMA 433 S0320E DNMG 15 06 08-PM DNMG 442-PM KNUX 16 04 10L11
DNMG 11 04 04-23 DNMG 331-23 DNMG 15 06 08-PR DNMG 442-PR KNUX 16 04 10L12
DNMG 11 04 04-KF DNMG 331-KF DNMG 15 06 08-QM DNMG 442-QM KNUX 16 04 10R11
DNMG 11 04 04-MF DNMG 331-MF DNMG 15 06 08R-K DNMG 442R-K KNUX 16 04 10R12
DNMG 11 04 04-PF DNMG 331-PF DNMG 15 06 08-SM DNMG 442-SM KNUX 16 04 15F R13
DNMG 11 04 04-PM DNMG 331-PM DNMG 15 06 12-23 DNMG 443-23 RCGX 06 02 M0-AL
DNMG 11 04 04-QF DNMG 331-QF DNMG 15 06 12-KM DNMG 443-KM RCGX 06 06 00E RCGX 24A
DNMG 11 04 04-QM DNMG 331-QM DNMG 15 06 12-KR DNMG 443-KR RCGX 06 06 00T01020 RCGX 24 T-0320
DNMG 11 04 08-KF DNMG 332-KF DNMG 15 06 12-MF DNMG 443-MF RCGX 060600 E RCGX 24A
DNMG 11 04 08-KM DNMG 332-KM DNMG 15 06 12-MM DNMG 443-MM RCGX 08 03 MO-AL
DNMG 11 04 08-MF DNMG 332-MF DNMG 15 06 12-MR DNMG 443-MR RCGX 09 07 00E RCGX 35A
DNMG 11 04 08-MM DNMG 332-MM DNMG 15 06 12-PF DNMG 443-PF RCGX 09 07 00T01020 RCGX 35T0320
DNMG 11 04 08-PF DNMG 332-PF DNMG 15 06 12-PM DNMG 443-PM RCGX 09 07 00T07015 RCGX 35T3015
DNMG 11 04 08-PM DNMG 332-PM DNMG 15 06 12-PR DNMG 443-PR RCGX 10 T3 M0O-AL
DNMG 11 04 08-QF DNMG 332-QF DNMG 15 06 12-QM DNMG 443-QM RCGX 12 04 M0O-AL
DNMG 11 04 08-QM DNMG 332-QM DNMG 15 06 12-SM DNMG 443-SM RCGX 12 07 00E RCGX 45A
DNMG 11 04 12-KM DNMG 333-KM DNMG 15 06 16-KR DNMG 444-KR RCGX 12 07 00K15015 RCGX 45K6015
DNMG 11 04 12-MF DNMG 333-MF DNMG 15 06 16-MR DNMG 444-MR RCGX 12 07 00T01020 RCGX 45T0320
DNMG 11 04 12-MM DNMG 333-MM DNMG 15 06 16-PM DNMG 444-PM RCGX 12 07 00T02520 RCGX 45T0820
DNMG 11 04 12-PF DNMG 333-PF DNMG 15 06 16-PR DNMG 444-PR RCGX 12 07 00T15015 RCGX 45T6015
DNMG 11 04 12-PM DNMG 333-PM DNMG 15 06 16-QM DNMG 444-QM RCGX 15 10 00T20015 RCGX 5(6.3)T8015
DNMG 11 04 12-QM DNMG 333-QM DNMG 150404-QM DNMG 431-QM RCGX 19 10 00K20015 RCGX 6(6.3)K8015
DNMG 15 04 04-23 DNMG 431-23 DNMM 15 04 08-MR DNMM 432-MR RCGX 19 10 00T20015 RCGX 6(6.3)T8015
DNMG 15 04 04-KF DNMG 431-KF DNMM 15 04 08-QR DNMM 432-QR RCGX 25 12 00K20015 RCGX 8(7.6)K8015
DNMG 15 04 04L-K DNMG 431L-K DNMM 15 04 12-QR DNMM 433-QR RCGX 25 12 00T20015 RCGX 8(7.6)T8015
DNMG 15 04 04-MF DNMG 431-MF DNMM 15 06 08-MR DNMM 442-MR RCMT 05 02 MO
DNMG 15 04 04-PF DNMG 431-PF DNMM 15 06 08-PR DNMM 442-PR RCMT 06 02 MO
DNMG 15 04 04-PM DNMG 431-PM DNMM 15 06 08-QR DNMM 442-QR RCMT 08 03 MO
DNMG 15 04 04-QM DNMG 431-QM DNMM 15 06 12-MR DNMM 443-MR RCMT 08 03 M0-SM
DNMG 15 04 04-QM DNMG 431-QM DNMM 15 06 12-PR DNMM 443-PR RCMT 10 T3 MO
DNMG 15 04 04R-K DNMG 431R-K DNMM 15 06 12-QR DNMM 443-QR RCMT 10 T3 M0-SM
DNMG 15 04 04-SM DNMG 431-SM DNMM 15 06 16-MR DNMM 444-MR RCMT 12 04 MO
DNMG 15 04 08-23 DNMG 432-23 DNMM 15 06 16-PR DNMM 444-PR RCMT 12 04 M0O-SM
DNMG 15 04 08-KF DNMG 432-KF DNMM 15 06 16-QR DNMM 444-QR RCMT 16 06 MO
DNMG 15 04 08-KM DNMG 432-KM DNMX 11 04 04-WF DNMX 331-WF RCMT 16 06 M0-SM
DNMG 15 04 08-KR DNMG 432-KR DNMX 11 04 08-WF DNMX 332-WF RCMT 20 06 MO
DNMG 15 04 08L-K DNMG 432L-K DNMX 11 04 08-WM DNMX 332-WM RCMT 25 07 MO
DNMG 15 04 08-MF DNMG 432-MF DNMX 11 04 12-WM DNMX 333-WM RCMT 32 09 MO
DNMG 15 04 08-MM DNMG 432-MM DNMX 15 04 04-WF DNMX 431-WF RCMX 10 03 00
DNMG 15 04 08-MR DNMG 432-MR DNMX 15 04 08-WF DNMX 432-WF RCMX 10 03 00E
DNMG 15 04 08-PF DNMG 432-PF DNMX 15 04 08-WM DNMX 432-WM RCMX 12 04 00
DNMG 15 04 08-PM DNMG 432-PM DNMX 15 04 12-WF DNMX 433-WF RCMX 12 04 00E
DNMG 15 04 08-PR DNMG 432-PR DNMX 15 04 12-WM DNMX 433-WM RCMX 16 06 00
DNMG 15 04 08-QM DNMG 432-QM DNMX 15 04 16-WM DNMX 434-WM RCMX 16 06 00E
DNMG 15 04 08R-K DNMG 432R-K DNMX 15 06 04-WF DNMX 441-WF RCMX 20 06 00
DNMG 15 04 08-SM DNMG 432-SM DNMX 15 06 08-WF DNMX 442-WF RCMX 25 07 00
DNMG 15 04 12-23 DNMG 433-23 DNMX 15 06 08-WM DNMX 442-WM RCMX 32 09 00
DNMG 15 04 12-KF DNMG 433-KF DNMX 15 06 12-WF DNMX 443-WF RNGA 09 03 00S01020D RNGA 3250320D
DNMG 15 04 12-KM DNMG 433-KM DNMX 15 06 12-WM DNMX 443-WM RNGA 12 04 00T01020 RNGA 43T0320
DNMG 15 04 12-KR DNMG 433-KR DNMX 15 06 16-WM DNMX 444-WM RNGN 09 03 00T01020 RNG 32T0320
DNMG 15 04 12-MF DNMG 433-MF DPMT 07 02 02-MF DPMT 2(1.5)0-MF RNGN 12 04 00FD RNG 43FD
DNMG 15 04 12-MM DNMG 433-MM DPMT 07 02 02-PF DPMT 2(1.5)0-PF RNGN 12 04 00T01020 RNG 43T0320
DNMG 15 04 12-MR DNMG 433-MR DPMT 07 02 04-KF DPMT 2(1.5)1-KF RNGN 12 04 00T02520 RNG 4370820
DNMG 15 04 12-PF DNMG 433-PF DPMT 07 02 04-KM DPMT 2(1.5)1-KM RNGN 12 07 00E RNG 45A
DNMG 15 04 12-PM DNMG 433-PM DPMT 07 02 04-MF DPMT 2(1.5)1-MF RNGN 12 07 00K15015 RNG 45K6015
DNMG 15 04 12-PR DNMG 433-PR DPMT 07 02 04-MM DPMT 2(1.5)1-MM RNGN 12 07 00T01020 RNG 45T0320
DNMG 15 04 12-QM DNMG 433-QM DPMT 07 02 04-PF DPMT 2(1.5)1-PF RNGN 12 07 00T02520 RNG 45T0820
DNMG 15 04 12-SM DNMG 433-SM DPMT 07 02 04-PM DPMT 2(1.5)1-PM RNGN 12 07 00T15015 RNG 4576015
DNMG 15 04 16-MF DNMG 434-MF DPMT 07 02 08-KM DPMT 2(1.5)2-KM RNGN 15 07 00T01020 RNG 55T0320
DNMG 15 04 16-MR DNMG 434-MR DPMT 07 02 08-MM DPMT 2(1.5)2-MM RNGN 15 07 00T02520 RNG 55T0820
DNMG 15 04 16-PR DNMG 434-PR DPMT 07 02 08-PM DPMT 2(1.5)2-PM RNGN 15 07 00T20015 RNG 5578015
DNMG 15 04 16-QM DNMG 434-QM DPMT 11 T3 04-KM DPMT 3(2.5)1-KM RNGN 19 07 00K20015 RNG 65K8015
DNMG 15 06 04-23 DNMG 441-23 DPMT 11 T3 04-KM DPMT 3(2.5)1-KM RNGN 19 07 00T01020 RNG 65 T-0320
DNMG 15 06 04-KF DNMG 441-KF DPMT 11 T3 04-MM DPMT 3(2.5)1-MM RNGN 19 07 00T20015 RNG 6578015
DNMG 15 06 04L-K DNMG 441L-K DPMT 11 T3 04-PM DPMT 3(2.5)1-PM RNGN 190700 T01020 RNG 65 T-0320
DNMG 15 06 04-MF DNMG 441-MF DPMT 11 T3 08-KM DPMT 3(2.5)2-KM RNGN 25 07 00K20015 RNG 85K8015
DNMG 15 06 04-PF DNMG 441-PF DPMT 11 T3 08-MM DPMT 3(2.5)2-MM RNGN 25 07 00T20015 RNG 85T-8015
DNMG 15 06 04-PM DNMG 441-PM DPMT 11 T3 08-PM DPMT 3(2.5)2-PM RNMG 09 03 00 RNMG 32
DNMG 15 06 04-QM DNMG 441-QM KNMX 16 04 05 L-71 RNMG 12 04 00 RNMG 43
DNMG 15 06 04R-K DNMG 441R-K KNMX 16 04 05 R-71 RNMG 15 06 00 RNMG 54
DNMG 15 06 04-SM DNMG 441-SM KNMX 16 04 10 L-71 RNMG 19 06 00 RNMG 64
DNMG 15 06 08-23 DNMG 442-23 KNMX 16 04 10 R-71 RNMG 19 06 00-SR RNMG 64-SR
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GENERAL INFORMATION ISO/ANSI - Cross reference list
ISO ANSI ISO ANSI ISO ANSI
RNMG 25 09 00 RNMG 86 SNGN 15 07 12T01020 SNG 55370320 SNMG 15 06 16-MM SNMG 544-MM
RPGN 09 03 00T01020 RPG 32T0320 SNGN 15 07 16T01020 SNG 554T0320 SNMG 15 06 16-MR SNMG 544-MR
RPGX 060600 E RPGX 24 A SNGN 15 07 16T02520 SNG 55470820 SNMG 15 06 16-PM SNMG 544-PM
RPGX 09 07 00E SNGN 19 07 24701020 SNG 656T-0320 SNMG 15 06 16-PR SNMG 544-PR
RPGX 09 07 00T01020 RPGX 35T0320 SNGN 19 07 24701020 SNG 656T-0320 SNMG 15 06 16-QM SNMG 544-QM
RPGX 12 07 00E RPGX 45A SNGN 19 07 24702520 SNG 656T0820 SNMG 15 06 24-PR SNMG 546-PR
RPGX 12 07 00T01020 RPGX 45T-0320 SNGN 190716 T01020 SNG 654T0320 SNMG 19 06 08-MR SNMG 642-MR
SCGX 09 T3 08-AL SCGX 3(2.5)2-AL SNGQ 120708 T02520 SNGQ 45270820 SNMG 19 06 08-PR SNMG 642-PR
SCMT 09 T3 04-KM SCMT 3(2.5)1-KM SNGQ 120712 T02520 SNGQ 45370820 SNMG 19 06 08-QM SNMG 642-QM
SCMT 09 T3 04-MF SCMT 3(2.5)1-MF SNGQ 120716 T02520 SNGQ 45470820 SNMG 19 06 12-23 SNMG 643-23
SCMT 09 T3 04-MM SCMT 3(2.5)1-MM SNMA 09 03 08-KR SNMA 322-KR SNMG 19 06 12-KM SNMG 643-KM
SCMT 09 T3 04-PF SCMT 3(2.5)1-PF SNMA 12 04 04S01020E SNMA 431S0320E SNMG 19 06 12-MM SNMG 643-MM
SCMT 09 T3 04-PM SCMT 3(2.5)1-PM SNMA 12 04 08-KR SNMA 432-KR SNMG 19 06 12-MR SNMG 643-MR
SCMT 09 T3 08-KM SCMT 3(2.5)2-KM SNMA 12 04 08S01020E SNMA 432S0320E SNMG 19 06 12-PR SNMG 643-PR
SCMT 09 T3 08-KR SCMT 3(2.5)2-KR SNMA 12 04 12-KR SNMA 433-KR SNMG 19 06 12-QM SNMG 643-QM
SCMT 09 T3 08-MF SCMT 3(2.5)2-MF SNMA 12 04 12S01020E SNMA 433 S0320E SNMG 19 06 16-23 SNMG 644-23
SCMT 09 T3 08-MM SCMT 3(2.5)2-MM SNMA 12 04 16-KR SNMA 434-KR SNMG 19 06 16-KM SNMG 644-KM
SCMT 09 T3 08-MR SCMT 3(2.5)2-MR SNMA 15 06 12-KR SNMA 543-KR SNMG 19 06 16-KR SNMG 644-KR
SCMT 09 T3 08-PF SCMT 3(2.5)2-PF SNMA 15 06 16-KR SNMA 544-KR SNMG 19 06 16-MM SNMG 644-MM
SCMT 09 T3 08-PM SCMT 3(2.5)2-PM SNMA 19 06 08-KR SNMA 642-KR SNMG 19 06 16-MR SNMG 644-MR
SCMT 09 T3 08-PR SCMT 3(2.5)2-PR SNMA 19 06 12-KR SNMA 643-KR SNMG 19 06 16-PR SNMG 644-PR
SCMT 09 T3 08-UM SCMT 3(2.5)2-UM SNMA 19 06 16-KR SNMA 644-KR SNMG 19 06 16-QM SNMG 644-QM
SCMT 09 T3 08-UR SCMT 3(2.5)2-UR SNMA 25 07 24-KR SNMA 856-KR SNMG 19 06 16-SR SNMG 644-SR
SCMT 09 T3 12-KR SCMT 3(2.5)3-KR SNMG 09 03 04-MF SNMG 321-MF SNMG 19 06 24-MR SNMG 646-MR
SCMT 09 T3 12-MR SCMT 3(2.5)3-MR SNMG 09 03 04-PM SNMG 321-PM SNMG 19 06 24-PR SNMG 646-PR
SCMT 09 T3 12-PR SCMT 3(2.5)3-PR SNMG 09 03 04-QM SNMG 321-QM SNMG 25 07 16-PR SNMG 854-PR
SCMT 12 04 04-MM SCMT 431-MM SNMG 09 03 08-KM SNMG 322-KM SNMG 25 07 24-KR SNMG 856-KR
SCMT 12 04 04-PM SCMT 431-PM SNMG 09 03 08-MF SNMG 322-MF SNMG 25 07 24-MR SNMG 856-MR
SCMT 12 04 08-KM SCMT 432-KM SNMG 09 03 08-PM SNMG 322-PM SNMG 25 09 24-MR SNMG 866-MR
SCMT 12 04 08-KR SCMT 432-KR SNMG 09 03 08-QM SNMG 322-QM SNMG 25 09 24-PR SNMG 866-PR
SCMT 12 04 08-MM SCMT 432-MM SNMG 09 03 12-MF SNMG 323-MF SNMM 12 04 08-MR SNMM 432-MR
SCMT 12 04 08-MR SCMT 432-MR SNMG 09 03 12-QM SNMG 323-QM SNMM 12 04 08-PR SNMM 432-PR
SCMT 12 04 08-PM SCMT 432-PM SNMG 12 04 04-23 SNMG 431-23 SNMM 12 04 08-QR SNMM 432-QR
SCMT 12 04 08-PR SCMT 432-PR SNMG 12 04 04-MF SNMG 431-MF SNMM 12 04 12-MR SNMM 433-MR
SCMT 12 04 08-UR SCMT 432-UR SNMG 12 04 04-PM SNMG 431-PM SNMM 12 04 12-PR SNMM 433-PR
SCMT 12 04 12-KR SCMT 433-KR SNMG 12 04 04-QF SNMG 431-QF SNMM 12 04 12-QR SNMM 433-QR
SCMT 12 04 12-MM SCMT 433-MM SNMG 12 04 04-QM SNMG 431-QM SNMM 12 04 16-MR SNMM 434-MR
SCMT 12 04 12-MR SCMT 433-MR SNMG 12 04 08-23 SNMG 432-23 SNMM 12 04 16-QR SNMM 434-QR
SCMT 12 04 12-PM SCMT 433-PM SNMG 12 04 08-KM SNMG 432-KM SNMM 15 06 08-QR SNMM 542-QR
SCMT 12 04 12-PR SCMT 433-PR SNMG 12 04 08-KR SNMG 432-KR SNMM 15 06 12-MR SNMM 543-MR
SCMW 09 T3 04 SCMW 3(2.5)1 SNMG 12 04 08-MF SNMG 432-MF SNMM 15 06 12-PR SNMM 543-PR
SCMW 09 T3 08 SCMW 3(2.5)2 SNMG 12 04 08-MM SNMG 432-MM SNMM 15 06 12-QR SNMM 543-QR
SCMW 12 04 08 SCMW 432 SNMG 12 04 08-MR SNMG 432-MR SNMM 15 06 16-MR SNMM 544-MR
SNGA 090304S01020A SNGA 321S0320A SNMG 12 04 08-PF SNMG 432-PF SNMM 15 06 16-PR SNMM 544-PR
SNGA 090304T01020A SNGA 321T0320A SNMG 12 04 08-PM SNMG 432-PM SNMM 15 06 16-QR SNMM 544-QR
SNGA 090308S01020A SNGA 322S0320A SNMG 12 04 08-PR SNMG 432-PR SNMM 15 06 24-MR SNMM 546-MR
SNGA 090308T01020A SNGA 322T0320A SNMG 12 04 08-QF SNMG 432-QF SNMM 15 06 24-QR SNMM 546-QR
SNGA 12 04 08S01020A SNGA 432S0320A SNMG 12 04 08-QM SNMG 432-QM SNMM 19 06 08-QR SNMM 642-QR
SNGA 12 04 08T01020 SNGA 432T0320 SNMG 12 04 08-SM SNMG 432-SM SNMM 19 06 12-MR SNMM 643-MR
SNGA 12 04 08T01020A SNGA 432T0320A SNMG 12 04 12-23 SNMG 433-23 SNMM 19 06 12-PR SNMM 643-PR
SNGA 12 04 08T02520 SNGA 43270820 SNMG 12 04 12-KM SNMG 433-KM SNMM 19 06 12-QR SNMM 643-QR
SNGA 12 04 12S01020A SNGA 433S0320A SNMG 12 04 12-KR SNMG 433-KR SNMM 19 06 16-HR SNMM 644-HR
SNGA 12 04 12T01020 SNGA 43370320 SNMG 12 04 12-MF SNMG 433-MF SNMM 19 06 16-MR SNMM 644-MR
SNGA 12 04 12T01020A SNGA 433T0320A SNMG 12 04 12-MM SNMG 433-MM SNMM 19 06 16-PR SNMM 644-PR
SNGA 12 04 12T02520 SNGA 433T0820 SNMG 12 04 12-MR SNMG 433-MR SNMM 19 06 16-QR SNMM 644-QR
SNGA 12 04 16T01020 SNGA 434T0320 SNMG 12 04 12-PF SNMG 433-PF SNMM 19 06 24-HR SNMM 646-HR
SNGA 12 04 16T02520 SNGA 43470820 SNMG 12 04 12-PM SNMG 433-PM SNMM 19 06 24-MR SNMM 646-MR
SNGA 120408501525 SNGA 43250625 SNMG 12 04 12-PR SNMG 433-PR SNMM 19 06 24-PR SNMM 646-PR
SNGA 120408T01525 SNGA 432T0625 SNMG 12 04 12-QM SNMG 433-QM SNMM 19 06 24-QR SNMM 646-QR
SNGA 120412501525 SNGA 43350625 SNMG 12 04 12-SM SNMG 433-SM SNMM 19 06 32-MR SNMM 648-MR
SNGN 09 03 08T01020 SNG 322T0320 SNMG 12 04 16-KM SNMG 434-KM SNMM 25 07 24-HR SNMM 856-HR
SNGN 09 03 12T01020 SNG 32370320 SNMG 12 04 16-KR SNMG 434-KR SNMM 25 07 24-MR SNMM 856-MR
SNGN 12 04 08FD SNG 432FD SNMG 12 04 16-MF SNMG 434-MF SNMM 25 07 24-QR SNMM 856-QR
SNGN 12 04 08701020 SNG 432T0320 SNMG 12 04 16-MM SNMG 434-MM SNMM 25 07 32-HR SNMM 858-HR
SNGN 12 04 08T02520 SNG 43270820 SNMG 12 04 16-MR SNMG 434-MR SNMM 25 07 32-MR SNMM 858-MR
SNGN 12 04 12FD SNG 433FD SNMG 12 04 16-PM SNMG 434-PM SNMM 25 09 24-HR SNMM 866-HR
SNGN 12 04 12T01020 SNG 43370320 SNMG 12 04 16-PR SNMG 434-PR SNMM 25 09 24-MR SNMM 866-MR
SNGN 12 04 12T02520 SNG 433T0820 SNMG 12 04 16-QM SNMG 434-QM SNMM 25 09 32-HR SNMM 868-HR
SNGN 12 04 16FD SNG 434FD SNMG 15 06 08-PR SNMG 542-PR SNMM 25 09 32-MR SNMM 868-MR
SNGN 12 04 16T01020 SNG 43470320 SNMG 15 06 08-QM SNMG 542-QM SNUN 09 03 08
SNGN 12 04 16T02520 SNG 43470820 SNMG 15 06 12-KM SNMG 543-KM SPGN 12 04 08T01020 SPG 43270320
SNGN 12 07 08701020 SNG 452T0320 SNMG 15 06 12-KR SNMG 543-KR SPGN 12 04 12T01020 SPG 43370320
SNGN 12 07 08T02520 SNG 45270820 SNMG 15 06 12-MM SNMG 543-MM SPUN 12 03 04FP SPU 421FP
SNGN 12 07 12T01020 SNG 45370320 SNMG 15 06 12-MR SNMG 543-MR TCGT 06 T1 02L-K TCGT 1.2(1.2)0L-K
SNGN 12 07 12T02520 SNG 45370820 SNMG 15 06 12-PM SNMG 543-PM TCGT 06 T1 02R-K TCGT 1.2(1.2)0R-K
SNGN 12 07 16K15015 SNG 454K6015 SNMG 15 06 12-PR SNMG 543-PR TCGT 06 T1 04L-K TCGT 1.2(1.2)1L-K
SNGN 12 07 16T01020 SNG 45470320 SNMG 15 06 12-QM SNMG 543-QM TCGT 06 T1 04R-K TCGT 1.2(1.2)1R-K
SNGN 12 07 16T02520 SNG 45470820 SNMG 15 06 16-KM SNMG 544-KM TCGT 09 02 02L-K TCGT 1.8(1.5)0L-K
SNGN 12 07 16T15015 SNG 45476015 SNMG 15 06 16-KR SNMG 544-KR TCGT 09 02 02R-K TCGT 1.8(1.5)0R-K
SNGN 15 07 08T01020 SNG 55270320 SNMG 15 06 16-MF SNMG 544-MF TCGT 09 02 04L-K TCGT 1.8(1.5)1L-K
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TCGT 09 02 04R-K TCGT 1.8(1.5)1R-K TCMT 11 03 04-KM TCMT 221-KM TCMX 16 T3 08-WM TCMX 3(2.5)2-WM
TCGT 09 02 04-UM TCGT 1.8(1.5)1-UM TCMT 11 03 04-MF TCMT 221-MF TCMX 16 T3 08-WM TCMX 3(2.5)2-WM
TCGT 09 02 04-UM TCGT 1.8(1.5)1-UM TCMT 11 03 04-MM TCMT 221-MM TNGA 110304S01020A TNGA 221S0320A
TCGT 11 02 01-UM TCGT 2(1.5)03-UM TCMT 11 03 04-PF TCMT 221-PF TNGA 110304T01020A TNGA 221T0320A
TCGT 11 02 02L-K TCGT 2(1.5)0L-K TCMT 11 03 04-PM TCMT 221-PM TNGA 110308S01020A TNGA 222S0320A
TCGT 11 02 02R-K TCGT 2(1.5)0R-K TCMT 11 03 08-KM TCMT 222-KM TNGA 110308T01020A TNGA 222T0320A
TCGT 11 02 02-UM TCGT 2(1.5)0-UM TCMT 11 03 08-KR TCMT 222-KR TNGA 16 04 04S01020A TNGA 331S0320A
TCGT 11 02 04L-K TCGT 2(1.5)1L-K TCMT 11 03 08-MF TCMT 222-MF TNGA 16 04 04T01020A TNGA 331T0320A
TCGT 11 02 04R-K TCGT 2(1.5)1R-K TCMT 11 03 08-MM TCMT 222-MM TNGA 16 04 08S01020A TNGA 332S0320A
TCGT 11 02 04R-K TCGT 2(1.5)1R-K TCMT 11 03 08-MR TCMT 222-MR TNGA 16 04 08T01020 TNGA 332T0320
TCGT 11 02 04-UM TCGT 2(1.5)1-UM TCMT 11 03 08-PF TCMT 222-PF TNGA 16 04 08T01020A TNGA 332T0320A
TCGT 11 02 08-UM TCGT 2(1.5)2-UM TCMT 11 03 08-PM TCMT 222-PM TNGA 16 04 08T01525 TNGA 332T0625
TCGT 11 03 01-UM TCGT 22(03)-UM TCMT 11 03 08-PR TCMT 222-PR TNGA 16 04 08T02520 TNGA 33270820
TCGT 11 03 02L-K TCGT 220L-K TCMT 11 03 12-KR TCMT 223-KR TNGA 16 04 12S01020A TNGA 333S0320A
TCGT 11 03 02R-K TCGT 220R-K TCMT 11 03 12-PM TCMT 223-PM TNGA 16 04 12T01020 TNGA 333T0320
TCGT 11 03 02-UM TCGT 220-UM TCMT 11 03 12-PR TCMT 223-PR TNGA 16 04 12T01020A TNGA 333T0320A
TCGT 11 03 04L-K TCGT 221L-K TCMT 16 T3 04-KF TCMT 3(2.5)1-KF TNGA 16 04 12T02520 TNGA 333T0820
TCGT 11 03 04R-K TCGT 221R-K TCMT 16 T3 04-KM TCMT 3(2.5)1-KM TNGA 16 04 16T01020 TNGA 334T0320
TCGT 11 03 04-UM TCGT 221-UM TCMT 16 T3 04-MF TCMT 3(2.5)1-MF TNGA 16 04 16T02520 TNGA 33470820
TCGT 11 03 08-UM TCGT 222-UM TCMT 16 T3 04-MM TCMT 3(2.5)1-MM TNGA 160404501525 TNGA 33150625
TCGT 16 T3 04-UM TCGT 3(2.5)1-UM TCMT 16 T3 04-PF TCMT 3(2.5)1-PF TNGA 160408501525 TNGA 33250625
TCGT 16 T3 08-UM TCGT 3(2.5)2-UM TCMT 16 T3 04-PM TCMT 3(2.5)1-PM TNGA 160412501525 TNGA 33350625
TCGX 06 T1 04-AL TCGX 1.2(1.2)1-AL TCMT 16 T3 04-UM TCMT 3(2.5)1-UM TNGA 22 04 08T01020 TNGA 43270320
TCGX 06 T1 04L-WK TCGX 1.2(1.2)1L-WK  [TCMT 16 T3 04-UR TCMT 3(2.5)1-UR TNGA 22 04 12T01020 TNGA 43370320
TCGX 06 T1 04R-WK TCGX 1.2(1.2)1R-WK [TCMT 16 T3 08-KM TCMT 3(2.5)2-KM TNGA 22 04 16T01020 TNGA 434T0320
TCGX 09 02 02-AL TCGX 1.8(1.5)0-AL TCMT 16 T3 08-KR TCMT 3(2.5)2-KR TNGN 11 03 08T01020 TNG 222T0320
TCGX 09 02 04-AL TCGX 1.8(1.5)1-AL TCMT 16 T3 08-MM TCMT 3(2.5)2-MM TNGN 11 03 12701020 TNG 223T0320
TCGX 09 02 04L-WK TCGX 1.8(1.5)1L-WK |[TCMT 16 T3 08-MR TCMT 3(2.5)2-MR TNGN 16 04 08T01020 TNG 332T0320
TCGX 09 02 04R-WK TCGX 1.8(1.5)1R-WK [TCMT 16 T3 08-PM TCMT 3(2.5)2-PM TNGN 16 04 12701020 TNG 333T0320
TCGX 11 02 02-AL TCGX 2(1.5)0-AL TCMT 16 T3 08-PR TCMT 3(2.5)2-PR TNGN 16 04 12702520 TNG 333T0820
TCGX 11 02 04-AL TCGX 2(1.5)1-AL TCMT 16 T3 08-UF TCMT 3(2.5)2-UF TNGN 16 04 16T01020 TNG 334T0320
TCGX 11 02 04L-WK TCGX 2(1.5)1L-WK TCMT 16 T3 08-UM TCMT 3(2.5)2-UM TNGN 16 07 08T01020 TNG 352T0320
TCGX 11 02 04R-WK TCGX 2(1.5)1R-WK TCMT 16 T3 08-UR TCMT 3(2.5)2-UR TNGN 16 07 12T01020 TNG 353T0320
TCGX 11 02 08-AL TCGX 2(1.5)2-AL TCMT 16 T3 12-KM TCMT 3(2.5)3-KM TNGN 22 04 08T01020 TNG 432T-0320
TCGX 11 03 02-AL TCGX 220-AL TCMT 16 T3 12-KR TCMT 3(2.5)3-KR TNGN 22 04 12FD TNG 433FD
TCGX 11 03 04-AL TCGX 221-AL TCMT 16 T3 12-MM TCMT 3(2.5)3-MM TNGN 22 07 12701020 TNG 453T0320
TCGX 11 03 04L-WK TCGX 221L-WK TCMT 16 T3 12-MR TCMT 3(2.5)3-MR TNGN 220408 E TNG 432 A
TCGX 11 03 04R-WK TCGX 221R-WK TCMT 16 T3 12-PM TCMT 3(2.5)3-PM TNMA 16 04 04-KR TNMA 331-KR
TCGX 11 03 08-AL TCGX 220-AL TCMT 16 T3 12-PR TCMT 3(2.5)3-PR TNMA 16 04 04S01020E TNMA 331S0320E
TCGX 16 T3 04-AL TCGX 3(2.5)1-AL TCMT 22 04 08-KM TCMT 432-KM TNMA 16 04 08-KR TNMA 332-KR
TCGX 16 T3 08-AL TCGX 3(2.5)2-AL TCMT 22 04 08-KR TCMT 432-KR TNMA 16 04 08S01020E TNMA 332S0320E
TCMT 06 T1 02-KF TCMT 1.2(1.2)0-KF TCMT 22 04 08-KR TCMT 432-KR TNMA 16 04 12-KR TNMA 333-KR
TCMT 06 T1 02-MF TCMT 1.2(1.2)0-MF TCMT 22 04 08-MM TCMT 432-MM TNMA 16 04 12S01020E TNMA 333S0320E
TCMT 06 T1 02-PF TCMT 1.2(1.2)0-PF TCMT 22 04 08-MR TCMT 432-MR TNMA 16 04 16-KR TNMA 334-KR
TCMT 06 T1 02-UF TCMT 1.2(1.2)0-UF TCMT 22 04 08-PM TCMT 432-PM TNMA 22 04 04-KR TNMA 431-KR
TCMT 06 T1 04-KF TCMT 1.2(1.2)1-KF TCMT 22 04 08-PR TCMT 432-PR TNMA 22 04 08-KR TNMA 432-KR
TCMT 06 T1 04-KF TCMT 1.2(1.2)1-KF TCMT 22 04 08-UM TCMT 432-UM TNMA 22 04 08S01020E TNMA 432S0320E
TCMT 06 T1 04-MF TCMT 1.2(1.2)1-MF TCMT 22 04 12-56 TCMT 433-56 TNMA 22 04 12-KR TNMA 433-KR
TCMT 06 T1 04-PF TCMT 1.2(1.2)1-PF TCMT 22 04 12-KR TCMT 433-KR TNMA 22 04 12S01020E TNMA 433S0320E
TCMT 06 T1 04-UF TCMT 1.2(1.2)1-UF TCMT 22 04 12-KR TCMT 433-KR TNMA 22 04 16-KR TNMA 434-KR
TCMT 06 T1 08-KF TCMT 1.2(1.2)2-KF TCMT 22 04 12-MR TCMT 433-MR TNMA 27 06 16-KR TNMA 544-KR
TCMT 06 T1 08-MF TCMT 1.2(1.2)2-MF TCMT 22 04 12-PR TCMT 433-PR TNMG 11 03 02-MF TNMG 220-MF
TCMT 06 T1 08-PF TCMT 1.2(1.2)2-PF TCMT 22 04 12-UR TCMT 433-UR TNMG 11 03 04-MF TNMG 221-MF
TCMT 09 02 02-KF TCMT 1.8(1.5)0-KF TCMW 09 02 04FP TCMW 1.8(1.5)1FP TNMG 11 03 04-QM TNMG 221-QM
TCMT 09 02 02-MF TCMT 1.8(1.5)0-MF TCMW 09 02 04S01020E TCMW 1.8(1.5)1S0320E |[TNMG 11 03 08-MF TNMG 222-MF
TCMT 09 02 02-PF TCMT 1.8(1.5)0-PF TCMW 11 02 04 TCMW 2(1.5)1 TNMG 11 03 08-QM TNMG 222-QM
TCMT 09 02 02-PF TCMT 1.8(1.5)0-PF TCMW 11 02 04FP TCMW 2(1.5)1FP TNMG 11 03 12-MF TNMG 223-MF
TCMT 09 02 04-KF TCMT 1.8(1.5)1-KF TCMW 11 02 04S01020 TCMW 2(1.5)1 S0320 TNMG 16 03 04-QM TNMG 321-QM
TCMT 09 02 04-KM TCMT 1.8(1.5)1-KM TCMW 11 02 08FP TCMW 2(1.5)2FP TNMG 16 03 08-QF TNMG 322-QF
TCMT 09 02 04-MF TCMT 1.8(1.5)1-MF TCMW 11 02 08S01020E TCMW 2(1.5)2 S0320E TNMG 16 04 04-23 TNMG 331-23
TCMT 09 02 04-MM TCMT 1.8(1.5)1-MM TCMW 11 03 04 TCMW 221 TNMG 16 04 04-KF TNMG 331-KF
TCMT 09 02 04-PF TCMT 1.8(1.5)1-PF TCMW 110204S01020E TCMW 2(1.5)1 S0320E TNMG 16 04 04L-K TNMG 331L-K
TCMT 09 02 04-PF TCMT 1.8(1.5)1-PF TCMW 110304FP TCMW 221FP TNMG 16 04 04-MF TNMG 331-MF
TCMT 09 02 04-PM TCMT 1.8(1.5)1-PM TCMW 110304S01020E TCMW 221 S0320E TNMG 16 04 04-PF TNMG 331-PF
TCMT 09 02 04-UF TCMT 1.8(1.5)1-UF TCMW 110308FP TCMW 222FP TNMG 16 04 04-PM TNMG 331-PM
TCMT 09 02 04-UM TCMT 1.8(1.5)1-UM TCMW 110308S01020E TCMW 222 S0320E TNMG 16 04 04-QF TNMG 331-QF
TCMT 09 02 08-KM TCMT 1.8(1.5)2-KM TCMW 16 T3 04 TCMW 3(2.5)1 TNMG 16 04 04-QF TNMG 331-QF
TCMT 09 02 08-MM TCMT 1.8(1.5)2-MM TCMW 16 T3 04FLP TCMW 3(2.5)1FLP TNMG 16 04 04-QM TNMG 331-QM
TCMT 09 02 08-PM TCMT 1.8(1.5)2-PM TCMW 16 T3 04FP TCMW 3(2.5)1FP TNMG 16 04 04R-K TNMG 331R-K
TCMT 11 02 02-UF TCMT 2(1.5)0-UF TCMW 16 T3 04FRP TCMW 3(2.5)1FRP TNMG 16 04 04-SM TNMG 331-SM
TCMT 11 02 04-UF TCMT 2(1.5)1-UF TCMW 16 T3 08 TCMW 3(2.5)2 TNMG 16 04 08-23 TNMG 332-23
TCMT 11 02 04-UM TCMT 2(1.5)1-UM TCMW 16 T3 08FP TCMW 3(2.5)2FP TNMG 16 04 08-KF TNMG 332-KF
TCMT 11 02 04-UR TCMT 2(1.5)1-UR TCMX 09 02 04-WF TCMX 1.8(1.5)1-WF TNMG 16 04 08-KM TNMG 332-KM
TCMT 11 02 08-UF TCMT 2(1.5)2-UF TCMX 09 02 08-WF TCMX 1.8(1.5)2-WF TNMG 16 04 08-KR TNMG 332-KR
TCMT 11 02 08-UM TCMT 2(1.5)2-UM TCMX 11 03 04-WF TCMX 221-WF TNMG 16 04 08L-K TNMG 332L-K
TCMT 11 02 08-UR TCMT 2(1.5)2-UR TCMX 11 03 04-WM TCMX 221-WM TNMG 16 04 08-MF TNMG 332-MF
TCMT 11 03 02-KF TCMT 220-KF TCMX 11 03 08-WF TCMX 222-WF TNMG 16 04 08-MM TNMG 332-MM
TCMT 11 03 02-MF TCMT 220-MF TCMX 11 03 08-WM TCMX 222-WM TNMG 16 04 08-MR TNMG 332-MR
TCMT 11 03 02-PF TCMT 220-PF TCMX 16 T3 04-WF TCMX 3(2.5)1-WF TNMG 16 04 08-PF TNMG 332-PF
TCMT 11 03 04-KF TCMT 221-KF TCMX 16 T3 08-WF TCMX 3(2.5)2-WF TNMG 16 04 08-PM TNMG 332-PM
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ISO/ANSI - Cross reference list

ISO ANSI ISO ANSI ISO ANSI

TNMG 16 04 08-PR TNMG 332-PR TNMM 22 04 16-PR TNMM 434-PR VBMT 11 03 12-PF VBMT 223-PF
TNMG 16 04 08-PR TNMG 332-PR TNMM 22 04 16-QR TNMM 434-QR VBMT 16 04 02-KF VBMT 330-KF
TNMG 16 04 08-QF TNMG 332-QF TNMM 27 06 12-MR TNMM 543-MR VBMT 16 04 02-MF VBMT 330-MF
TNMG 16 04 08-QM TNMG 332-QM TNMM 27 06 12-QR TNMM 543-QR VBMT 16 04 02-PF VBMT 330-PF
TNMG 16 04 08R-K TNMG 332R-K TNMM 27 06 16-HR TNMM 544-HR VBMT 16 04 04-KF VBMT 331-KF
TNMG 16 04 08-SM TNMG 332-SM TNMM 27 06 16-MR TNMM 544-MR VBMT 16 04 04-KM VBMT 331-KM
TNMG 16 04 12-23 TNMG 333-23 TNMM 27 06 16-QR TNMM 544-QR VBMT 16 04 04-MF VBMT 331-MF
TNMG 16 04 12-KM TNMG 333-KM TNMM 27 06 24-HR TNMM 546-HR VBMT 16 04 04-MM VBMT 331-MM
TNMG 16 04 12-KR TNMG 333-KR TNMM 27 06 24-MR TNMM 546-MR VBMT 16 04 04-PF VBMT 331-PF
TNMG 16 04 12-MF TNMG 333-MF TNMX 16 04 04-WF TNMX 331-WF VBMT 16 04 04-PM VBMT 331-PM
TNMG 16 04 12-MM TNMG 333-MM TNMX 16 04 08-WF TNMX 332-WF VBMT 16 04 04-UM VBMT 331-UM
TNMG 16 04 12-MR TNMG 333-MR TNMX 16 04 08-WM TNMX 332-WM VBMT 16 04 04-UR VBMT 331-UR
TNMG 16 04 12-PF TNMG 333-PF TNMX 16 04 12-WM TNMX 333-WM VBMT 16 04 08-KF VBMT 332-KF
TNMG 16 04 12-PM TNMG 333-PM TNMX 22 04 12-WR TNMX 433-WR VBMT 16 04 08-KM VBMT 332-KM
TNMG 16 04 12-PR TNMG 333-PR TNMX 22 04 16-WR TNMX 434-WR VBMT 16 04 08-KR VBMT 332-KR
TNMG 16 04 12-QF TNMG 333-QF TPGN 11 03 04T01020 TPG 22170320 VBMT 16 04 08-MF VBMT 332-MF
TNMG 16 04 12-QF TNMG 333-QF TPGN 11 03 08T01020 TPG 22270320 VBMT 16 04 08-MM VBMT 332-MM
TNMG 16 04 12-QM TNMG 333-QM TPGN 16 03 04T01020 TPG 32170320 VBMT 16 04 08-MR VBMT 332-MR
TNMG 16 04 12-SM TNMG 333-SM TPGN 16 03 08E TPG 322A VBMT 16 04 08-PF VBMT 332-PF
TNMG 16 04 16-KR TNMG 334-KR TPGN 16 03 08T01020 TPG 32270320 VBMT 16 04 08-PM VBMT 332-PM
TNMG 16 04 16-MF TNMG 334-MF TPGN 16 03 12T01020 TPG 32370320 VBMT 16 04 08-PR VBMT 332-PR
TNMG 22 04 04-MF TNMG 431-MF TPMT 06 T1 02-MF TPMT 1.2(1.2)0-MF VBMT 16 04 08-UM VBMT 332-UM
TNMG 22 04 04-PM TNMG 431-PM TPMT 06 T1 02-PF TPMT 1.2(1.2)0-PF VBMT 16 04 08-UR VBMT 332-UR
TNMG 22 04 04-QF TNMG 431-QF TPMT 06 T1 04-KF TPMT 1.21.21-KF VBMT 16 04 12-KM VBMT 333-KM
TNMG 22 04 04-QM TNMG 431-QM TPMT 06 T1 04-MF TPMT 1.2(1.2)1-MF VBMT 16 04 12-KR VBMT 333-KR
TNMG 22 04 08-23 TNMG 432-23 TPMT 06 T1 04-PF TPMT 1.2(1.2)1-PF VBMT 16 04 12-KR VBMT 333-KR
TNMG 22 04 08-KM TNMG 432-KM TPMT 09 02 02-MF TPMT 1.8(1.5)0-MF VBMT 16 04 12-MF VBMT 333-MF
TNMG 22 04 08-KR TNMG 432-KR TPMT 09 02 02-PF TPMT 1.8(1.5)0-PF VBMT 16 04 12-MM VBMT 333-MM
TNMG 22 04 08-MF TNMG 432-MF TPMT 09 02 04-KF TPMT 1.81.51-KF VBMT 16 04 12-MR VBMT 333-MR
TNMG 22 04 08-MM TNMG 432-MM TPMT 09 02 04-KM TPMT 1.8(1.5)1-KM VBMT 16 04 12-PF VBMT 333-PF
TNMG 22 04 08-MR TNMG 432-MR TPMT 09 02 04-MF TPMT 1.8(1.5)1-MF VBMT 16 04 12-PM VBMT 333-PM
TNMG 22 04 08-PF TNMG 432-PF TPMT 09 02 04-MM TPMT 1.8(1.5)1-MM VBMT 16 04 12-PR VBMT 333-PR
TNMG 22 04 08-PM TNMG 432-PM TPMT 09 02 04-PF TPMT 1.8(1.5)1-PF VBMT 16 04 12-UR VBMT 333-UR
TNMG 22 04 08-PR TNMG 432-PR TPMT 09 02 04-PM TPMT 1.8(1.5)1-PM VBMW 16 04 04 VBMW 331

TNMG 22 04 08-QF TNMG 432-QF TPMT 09 02 08-KM TPMT 1.8(1.5)2-KM VBMW 16 04 04S01020E ~ VBMW 331S0320E
TNMG 22 04 08-QM TNMG 432-QM TPMT 09 02 08-PM TPMT 1.8(1.5)2-PM VBMW 16 04 08S01020E ~ VBMW 332S0320E
TNMG 22 04 08-SM TNMG 432-SM TPMT 11 03 02-MF TPMT 220-MF VCEX 11 03 00L-F VCEX 2200L-F
TNMG 22 04 12-23 TNMG 433-23 TPMT 11 03 02-PF TPMT 220-PF VCEX 11 03 00R-F VCEX 2200R-F
TNMG 22 04 12-KM TNMG 433-KM TPMT 11 03 04-KF TPMT 221-KF VCEX 11 03 O1L-F VCEX 2203L-F
TNMG 22 04 12-KR TNMG 433-KR TPMT 11 03 04-KF TPMT 221-KF VCEX 11 03 01R-F VCEX 2203R-F
TNMG 22 04 12-MF TNMG 433-MF TPMT 11 03 04-KM TPMT 221-KM VCGT 11 03 01-UM VCGT 22(03)-UM
TNMG 22 04 12-MM TNMG 433-MM TPMT 11 03 04-MF TPMT 221-MF VCGT 11 03 02-UM VCGT 220-UM
TNMG 22 04 12-MR TNMG 433-MR TPMT 11 03 04-MM TPMT 221-MM VCGT 11 03 04-UM VCGT 221-UM
TNMG 22 04 12-PF TNMG 433-PF TPMT 11 03 04-PF TPMT 221-PF VCGX 11 02 02-AL VCGX 2(1.5)0-AL
TNMG 22 04 12-PM TNMG 433-PM TPMT 11 03 04-PM TPMT 221-PM VCGX 11 02 04-AL VCGX 2(1.5)1-AL
TNMG 22 04 12-PR TNMG 433-PR TPMT 11 03 08-KM TPMT 222-KM VCGX 11 03 02-AL VCGX 220-AL
TNMG 22 04 12-QM TNMG 433-QM TPMT 11 03 08-MM TPMT 222-MM VCGX 11 03 04-AL VCGX 221-AL
TNMG 22 04 12-QM TNMG 433-QM TPMT 11 03 08-PM TPMT 222-PM VCGX 16 04 04-AL VCGX 331-AL
TNMG 22 04 12-SM TNMG 433-SM TPMT 16 T3 04-KF TPMT 32.51-KF VCGX 16 04 08-AL VCGX 332-AL
TNMG 22 04 16-KM TNMG 434-KM TPMT 16 T3 04-KM TPMT 3(2.5)1-KM VCGX 16 04 12-AL VCGX 333-AL
TNMG 22 04 16-KR TNMG 434-KR TPMT 16 T3 04-MF TPMT 3(2.5)1-MF VCGX 22 05 20-AL

TNMG 22 04 16-MM TNMG 434-MM TPMT 16 T3 04-MM TPMT 3(2.5)1-MM VCGX 22 05 30-AL

TNMG 22 04 16-MR TNMG 434-MR TPMT 16 T3 04-PF TPMT 3(2.5)1-PF VCMT 11 03 02-MF VCMT 220-MF
TNMG 22 04 16-PM TNMG 434-PM TPMT 16 T3 04-PM TPMT 3(2.5)1-PM VCMT 11 03 02-PF VCMT 220-PF
TNMG 22 04 16-PR TNMG 434-PR TPMT 16 T3 04-UM TPMT 3(2.5)1-UM VCMT 11 03 04-KF VCMT 221-KF
TNMG 22 04 16-QM TNMG 434-QM TPMT 16 T3 08-KM TPMT 3(2.5)2-KM VCMT 11 03 04-KM VCMT 221-KM
TNMG 27 06 08-MR TNMG 542-MR TPMT 16 T3 08-MM TPMT 3(2.5)2-MM VCMT 11 03 04-MF VCMT 221-MF
TNMG 27 06 08-PR TNMG 542-PR TPMT 16 T3 08-PM TPMT 3(2.5)2-PM VCMT 11 03 04-MM VCMT 221-MM
TNMG 27 06 08-QM TNMG 542-QM TPMT 16 T3 08-UM TPMT 3(2.5)2-UM VCMT 11 03 04-PF VCMT 221-PF
TNMG 27 06 12-MR TNMG 543-MR TPMT 16 T3 12-KM TPMT 32.53-KM VCMT 11 03 04-PM VCMT 221-PM
TNMG 27 06 12-PR TNMG 543-PR TPUN 11 03 04FP TPU 221FP VCMT 11 03 08-KM VCMT 222-KM
TNMG 27 06 12-QM TNMG 543-QM TPUN 16 03 04FLP TPU 321FLP VCMT 11 03 08-MM VCMT 222-MM
TNMG 27 06 16-KR TNMG 544-KR TPUN 16 03 04FP TPU 321FP VCMT 11 03 08-PM VCMT 222-PM
TNMG 27 06 16-MR TNMG 544-MR TPUN 16 03 04FRP TPU 321FRP VCMW 11 02 04FP VCMW 2(1.5)1FP
TNMG 27 06 16-PR TNMG 544-PR VBGT 16 04 01-UM VBGT 33(03)-UM VCMW 110304FP VCMW 221FP
TNMG 33 07 16-PR TNMG 654-PR VBGT 16 04 02-UM VBGT 330-UM VCMW 16 04 04FP VCMW 331FP
TNMG 33 09 24-PR TNMG 666-PR VBGT 16 04 04-UM VBGT 331-UM VCMW 16 04 08FP VCMW 332FP
TNMM 16 04 08-MR TNMM 332-MR VBGT 16 04 08-UM VBGT 332-UM VCMW 16 04 12FP VCMW 333FP
TNMM 16 04 08-PR TNMM 332-PR VBMT 11 02 02-UF VBMT 2(1.5)0-UF WNGA 060404S01020A WNGA 331S0320A
TNMM 16 04 08-QR TNMM 332-QR VBMT 11 02 04-UF VBMT 2(1.5)1-UF WNGA 060404T01020A WNGA 331T0320A
TNMM 16 04 12-MR TNMM 333-MR VBMT 11 02 08-UF VBMT 2(1.5)2-UF WNGA 060404T01020AWG WNGA 331T0320AWG
TNMM 16 04 12-PR TNMM 333-PR VBMT 11 03 02-KF VBMT 220-KF WNGA 060404T01020AWH WNGA 331T0320AWH
TNMM 16 04 12-QR TNMM 333-QR VBMT 11 03 02-MF VBMT 220-MF WNGA 060408S01020A WNGA 332S0320A
TNMM 22 04 08-MR TNMM 432-MR VBMT 11 03 02-PF VBMT 220-PF WNGA 060408T01020A WNGA 332T0320A
TNMM 22 04 08-PR TNMM 432-PR VBMT 11 03 04-KF VBMT 221-KF WNGA 060408T01020AWG  WNGA 332T0320AWG
TNMM 22 04 08-QR TNMM 432-QR VBMT 11 03 04-MF VBMT 221-MF WNGA 060408T01020AWH WNGA 332T0320AWH
TNMM 22 04 12-MR TNMM 433-MR VBMT 11 03 04-PF VBMT 221-PF WNGA 08 04 04S01020A  WNGA 431S0320A
TNMM 22 04 12-PR TNMM 433-PR VBMT 11 03 08-KF VBMT 222-KF WNGA 08 04 04T01020A WNGA 431T0320A
TNMM 22 04 12-QR TNMM 433-QR VBMT 11 03 08-MF VBMT 222-MF WNGA 08 04 08S01020A  WNGA 432S0320A
TNMM 22 04 16-MR TNMM 434-MR VBMT 11 03 08-PF VBMT 222-PF WNGA 08 04 08T01020A WNGA 432T0320A
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GENERAL INFORMATION

ISO ANSI ISO ANSI

WNGA 08 04 08T02520 WNGA 43270820 WNMG 08 04 12-PF WNMG 433-PF
WNGA 08 04 12S01020A  WNGA 433S0320A WNMG 08 04 12-PM WNMG 433-PM
WNGA 08 04 12T01020A WNGA 433T0320A WNMG 08 04 12-PR WNMG 433-PR
WNGA 08 04 12T02520 WNGA 43370820 WNMG 08 04 12-PR WNMG 433-PR
WNGA 08 04 16T02520 WNGA 434T0820 WNMG 08 04 12-QM WNMG 433-QM
WNGA 080404501525 WNGA 43150625 WNMG 08 04 12-SM WNMG 433-SM
WNGA 080404S01525WH ~ WNGA 431S0625WH (WNMG 08 04 12-WF WNMG 433-WF
WNGA 080404T01020AWG WNGA 431 TO320AWG|(WNMG 08 04 12-WM WNMG 433-WM
WNGA 080404T01020AWH WNGA 431 TO320AWH|WNMG 08 04 16-KM WNMG 434-KM
WNGA 080408S01525 WNGA 43250625 WNMG 08 04 16-MR WNMG 434-MR
WNGA 080408S01525WH ~ WNGA 432S0625WH WNMG 08 04 16-PM WNMG 434-PM
WNGA 080408T01020AWG  WNGA 432 TO320AWG|(WNMG 08 04 16-PR WNMG 434-PR
WNGA 080408T01020AWH WNGA 432 TO320AWH|(WNMG 08 04 16-QM WNMG 434-QM
WNGA 080408T01525 WNGA 43270625 VNMG 16 04 04-23 VNMG 331-23
WNGA 080408T01525WH ~ WNGA 432T0625WH [VNMG 16 04 04-MF VNMG 331-MF
WNGA 080412 TO1020WG  WNGA 433 T0320WG (VNMG 16 04 04-PF VNMG 331-PF
WNGA 080416 TO1020WG ~ WNGA 434 T0320WG [VNMG 16 04 04-QM VNMG 331-QM
VNGA 160404501525 VNGA 33150625 VNMG 16 04 04-QM VNMG 331-QM
VNGA 160408501525 VNGA 33250625 VNMG 16 04 08-23 VNMG 332-23
VNGA 160408T01525 VNGA 33270625 VNMG 16 04 08-KM VNMG 332-KM
VNGA 160412501525 VNGA 33350625 VNMG 16 04 08-MF VNMG 332-MF
VNGP 16 04 08 VNGP 332-DS VNMG 16 04 08-MM VNMG 332-MM
WNMA 06 04 08-KR WNMA 332-KR VNMG 16 04 08-PF VNMG 332-PF
WNMA 06 04 12-KR WNMA 333-KR VNMG 16 04 08-PM VNMG 332-PM
WNMA 08 04 08-KR WNMA 432-KR VNMG 16 04 08-QM VNMG 332-QM
WNMA 08 04 12-KR WNMA 433-KR VNMG 16 04 08-QM VNMG 332-QM
WNMA 08 04 16-KR WNMA 434-KR VNMG 16 04 12-KM VNMG 333-KM
WNMG 06 04 04-23 WNMG 331-23 VNMG 16 04 12-MF VNMG 333-MF
WNMG 06 04 04-KF WNMG 331-KF VNMG 16 04 12-PM VNMG 333-PM
WNMG 06 04 04-MF WNMG 331-MF VNMG 16 04 12-QM VNMG 333-QM
WNMG 06 04 04-PF WNMG 331-PF WNMM 08 04 08-MR WNMM 432-MR
WNMG 06 04 04-WF WNMG 331-WF WNMM 08 04 12-MR WNMM 433-MR
WNMG 06 04 08-23 WNMG 332-23 WNMM 08 04 16-MR WNMM 434-MR
WNMG 06 04 08-KM WNMG 332-KM WPMT 02 01 02-MF WPMT 1.2(1)0-MF
WNMG 06 04 08-KR WNMG 332-KR WPMT 02 01 02-PF WPMT 1.2(1)0-PF
WNMG 06 04 08-MF WNMG 332-MF WPMT 02 01 04-MF WPMT 1.2(1)1-MF
WNMG 06 04 08-MM WNMG 332-MM WPMT 02 01 04-PF WPMT 1.2(1)1-PF
WNMG 06 04 08-MR WNMG 332-MR WPMT 04 02 02-MF WPMT 2(1.5)0-MF
WNMG 06 04 08-PF WNMG 332-PF WPMT 04 02 02-PF WPMT 2(1.5)0-PF
WNMG 06 04 08-PM WNMG 332-PM WPMT 04 02 04-KF WPMT 2(1.5)1-KF
WNMG 06 04 08-PR WNMG 332-PR WPMT 04 02 04-KM WPMT 2(1.5)1-KM
WNMG 06 04 08-QM WNMG 332-QM WPMT 04 02 04-MF WPMT 2(1.5)1-MF
WNMG 06 04 08-WF WNMG 332-WF WPMT 04 02 04-MM WPMT 2(1.5)1-MM
WNMG 06 04 08-WM WNMG 332-WM WPMT 04 02 04-PF WPMT 2(1.5)1-PF
WNMG 06 04 12-KM WNMG 333-KM WPMT 04 02 04-PM WPMT 2(1.5)1-PM
WNMG 06 04 12-KR WNMG 333-KR WPMT 04 02 08-KM WPMT 2(1.5)2-KM
WNMG 06 04 12-MM WNMG 333-MM WPMT 04 02 08-MM WPMT 2(1.5)2-MM
WNMG 06 04 12-MR WNMG 333-MR WPMT 04 02 08-PM WPMT 2(1.5)2-PM
WNMG 06 04 12-PF WNMG 333-PF

WNMG 06 04 12-PM WNMG 333-PM

WNMG 06 04 12-PR WNMG 333-PR

WNMG 06 04 12-QM WNMG 333-QM

WNMG 06 04 12-WM WNMG 333-WM

WNMG 08 04 04-23 WNMG 431-23

WNMG 08 04 04-KF WNMG 431-KF

WNMG 08 04 04-MF WNMG 431-MF

WNMG 08 04 04-PF WNMG 431-PF

WNMG 08 04 04-QM WNMG 431-QM

WNMG 08 04 04-WF WNMG 431-WF

WNMG 08 04 08-23 WNMG 432-23

WNMG 08 04 08-KF WNMG 432-KF

WNMG 08 04 08-KM WNMG 432-KM

WNMG 08 04 08-KR WNMG 432-KR

WNMG 08 04 08-MF WNMG 432-MF

WNMG 08 04 08-MM WNMG 432-MM

WNMG 08 04 08-MR WNMG 432-MR

WNMG 08 04 08-PF WNMG 432-PF

WNMG 08 04 08-PM WNMG 432-PM

WNMG 08 04 08-PR WNMG 432-PR

WNMG 08 04 08-QM WNMG 432-QM

WNMG 08 04 08-QM WNMG 432-QM

WNMG 08 04 08-SM WNMG 432-SM

WNMG 08 04 08-WF WNMG 432-WF

WNMG 08 04 08-WM WNMG 432-WM

WNMG 08 04 12-23 WNMG 433-23

WNMG 08 04 12-KF WNMG 433-KF

WNMG 08 04 12-KM WNMG 433-KM

WNMG 08 04 12-KR WNMG 433-KR

WNMG 08 04 12-MM WNMG 433-MM

WNMG 08 04 12-MR WNMG 433-MR
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A CNMM-PR A22
A331.91 D130 | |CNMM-QR A23- A24
A393.SGS G94 CNMM-WR A22
APMT D50 CNMX-SM A22
Axx-R825x F27- F28 CPMT-KF A54
Axxx-DCLNR/L A169 | |CPMT-KM A54
Axxx-DDUNR/L A169 | |CPMT-MF A54
Axxx-DSKNR/L A170 | [CPMT-MM A54
Axxx-DTFNR/L A170 | |CPMT-PF A54
Axxx-MWNLR/L A174 | |CPMT-PM A54
Axxx-SCLPR/L A190 | [CRDCN A147
Axxx-SDUCR/L A184 | |CRDCR/L A147
Axxx-SDUPR/L A191- A192 CRDNN A148
Axxx-SDXPR/L A191- A192 CRSNR/L A148
Axxx-STFCR/L A187 | |CSBNR/L A145
Axxx-STFPR/L A193- A194 | |CSDNN A145
Axxx-SWLPR/L A197 | |CSKNR/L A145
Axxx-SVQBR/L A189 | |CSRNR/L A145
Axxx-SVQCR/L A195- A196 | |CSSNR/L A145
Axxx-SVUBR/L A153, A189 CS-XXX-XXX A241
Axxx-SVUCR/L A196 | |[CTGNR/L A146
B C-TK-0x G89
BT-TK-02 G89 Cx.390.272 G27
(o] Cx.390.369 G29
C8x-NC5010 G18 Cx.391.50 G44
CCBNR/L Al41 Cx.391.50HD G44
CCGT-UM A43 Cx.391.69 F16
CCGX-AL Ad44 Cx.R/LC2090 G13
CCLNR/L Al41 Cx-131 G20
CCMT-KF A42 Cx-131 H22
CCMT-KM A43 Cx-191.14 G38
CCMT-KR A43 Cx-390.00 G30
CCMT-MF A42 Cx-390.00 G88
CCMT-MM A42 Cx-390.140 G24
CCMT-MR A43 Cx-390.14004 G25
CCMT-PF A42 Cx-390.34704 G31
CCMT-PM A42 Cx-390.34705 G31
CCMT-PR A43 Cx-390.410 G29
CCMT-UF A42 Cx-390.540 G26
CCMT-UM A43 Cx-390.55 G28
CCMT-UR A43 Cx-390.58 G28
CCMT-WF A42 Cx-391.01 G32
CCMT-WM A42 Cx-391.02 G33
CCMW A43 Cx-391.0204 G34
CCMW A70 Cx-391.04 G34
CDJNR/L A143 | |Cx-391.05 F38- F39
CDNNN A143 | |Cx-391.05 G35
CDNNR/L A143 | |Cx-391.05HD F37
C-HP-01 G96 Cx-391.06 F18
CKJNR/L A116 | |Cx-391.06 F35
CNGA ABO, AB2 Cx-391.06 G36
CNGA-AWG AB2 Cx-391.10 G37
CNGA-AWH A62 Cx-391.19 G39
CNGA-WG AB0 Cx-391.20 G40
CNGA-WH AB0 Cx-391.21 G41
CNGN AB0 Cx-391.25 G43
CNGP AB0 Cx-391.27 G42
CNGQ AB0 Cx-391.277 E70
CNGQ-WG AB0 Cx-391.31 G44
CNMA AB2 Cx-391.37A F30
CNMA-KR A23 Cx-391.37B F31
CNMG-23 A20 Cx-391.39A F33
CNMG-KF A20 Cx-391.60A G48
CNMG-KM A21 Cx-391.60B G49
CNMG-KR A23 Cx-391.61 G45
CNMG-MF A20 Cx-391.68 F14
CNMG-MM A21 Cx-391.B F29
CNMG-MR A23- A24 Cx-391.CGA G69
CNMG-PF A20 Cx-391.CGB G70
CNMG-PM A21 Cx-391.HMD G64
CNMG-PR A22 Cx-391.T G74
CNMG-QF A20 Cx-391.TD G74
CNMG-QM A21 Cx-391-60 G45
CNMG-SM A22 Cx-570 H17
CNMG-SR A24 Cx-570-2C A219, A221
CNMG-WF A20 Cx-570-3C A48
CNMG-WM A21 Cx-570-NG B73
CNMM-HR A24 Cx-570-R/LF B73
CNMM-MR A23- A24 Cx-570-R/LG B73
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Cx-570-R/LX B73 Cx-PTFNL A166
Cx-570-RX B73 Cx-PTFNR A166
Cx-820 F8- F9 Cx-PTFNR/L A166
Cx-AL-01 G92 Cx-R/L166.0KFZ Cc37
Cx-APBA B29 Cx-R/L166.4FG C31, (€33
Cx-APBR/L B29 Cx-R/L166.4FGZ C31, C33
Cx-ASHA H19 Cx-R/L166.4KF C36, C38
Cx-ASHR/L H19 Cx-R/L166.4KFZ Cc37
Cx-ASHR/L45 H20 Cx-R/L166.5FG C32
Cx-ASHS H19 Cx-R/L166.5FGZ C32
Cx-AT2000 G88 Cx-R/L2080 G12
Cx-C-4000 GoI1 Cx-R/LC2030 G16
Cx-C-5000 GoI1 Cx-R/LC2035 G13
Cx-C-6000 G91 Cx-R/LC2040 G16
Cx-CCLNR/L A134 | |Cx-R/LC2045 G13
Cx-CCRNR/L A134 | |Cx-R/LC2050 G16
Cx-CDJNR/L A135 | |Cx-R/LC2055 G13
Cx-CP-01 G90 Cx-R/LC2060 G16
Cx-CPA-01 G91 Cx-R/LC2065 G13
Cx-CRDCN A139 | |Cx-R/LC2085 G11
Cx-CRSCR/L A139 | |Cx-R/LF123 B25
Cx-CRSNR/L A139 | |Cx-R/LF151.22 B51
Cx-CSDNN A137 | |Cx-R/LF151.23 B51
Cx-CSKNR/L A137 | |Cx-R/LS151.22 B52
Cx-CSRNR/L A137 | |Cx-R/L-xx A236
Cx-CSSNR/L A137 | |Cx-R391.B F20
Cx-CTGNR/L A138 Cx-R825 F25, F29
Cx-DCBNR/L A140 | |Cx-RF123 B41
Cx-DCKNR/L A85 Cx-RF151.22 B51
Cx-DCLNR/L A85, A133, A140 | |Cx-RF151.23 B51
Cx-DCMNN H13 CXS A244- A256
Cx-DCRNR/L A133 | |Cx-SCLCR A178
Cx-DDHNR/L A85 Cx-SCLCR/L A118, A178
Cx-DDJNR/L A86, A135 | |Cx-SCMCN H15
Cx-DDMNL H14 Cx-SDJCR/L A118
Cx-DDNNN A86 Cx-SDNCN A118
Cx-DDUNR/L A86 Cx-SDUCR/L A179
Cx-DRSNR/L A87 Cx-SRDCM H12
Cx-DSDNN A89, A136 | |Cx-SRDCN A119
Cx-DSKNR/L A88, A136 | |Cx-SRSCR/L A120
Cx-DSRNR/L A88, A136 | |Cx-SSKCR A180
Cx-DSSNR/L A89, A136 | |Cx-SSKCR/L A180
Cx-DTFNR/L A90 Cx-SSRCR/L A121
Cx-DTGNR/L A90, A146 | |Cx-STFCR/L A181
Cx-DTGNR/L A138 | |Cx-STGCR/L A122
Cx-DTJNR/L A90 Cx-STJCR/L A122
Cx-DTTNR/L A90 Cx-SVHBR/L A123
Cx-DVJNR/L A91 Cx-SVJBR/L A123
Cx-DWLNR/L A92 Cx-SVMBL H16
Cx-DVVNN A91 Cx-SVQBR A182
Cx-LF123 B41 Cx-SVQBR/L A182
Cx-MAS-01 G97 Cx-SVVBN A123
Cx-MAS-11 G97 Cx-T H10
Cx-MSSNR/L A96 Cx-T-DCL H11
Cx-MTJNR/L A96 Cx-WTD G90
Cx-MWLNR/L A97, A167 CxX-390.140 G24
Cx-MVUNL A168 | |CxX-391.02 G33
Cx-MVUNR A168 | |CxX-391.05 G35
Cx-MVUNR/L A168 | |CxX-391.10 G37
Cx-NC2000 G11 CxX-ASHA H19
Cx-NC3000 G12 CxX-ASHR/L H20
Cx-NC5010 G18 D
Cx-NC5110 G19 DCBNR/L A98
Cx-NC5210 G18 DCGT-UM A45-  A46
Cx-NF123 B25 DCGX-AL A46
Cx-NR G20 DCKNR/L A98
Cx-PCLNR/L A93, A163 DCLNR/L A98, A261
Cx-PCRNR/L A93 DCMT-KF A45
Cx-PDUNR/L A164 DCMT-KM A45
Cx-PL-01 G92 DCMT-KR A46
Cx-PMU G96 DCMT-MF A45
Cx-PRDCN A94 DCMT-MM A45
Cx-PRSCR/L A94 DCMT-MR A46
Cx-PSDNN A95 DCMT-PF A45
Cx-PSKNL A165 DCMT-PM A45
Cx-PSKNR/L A95, A165 DCMT-PR A46
Cx-PSRNR/L A95 DCMT-UF A45
Cx-PSSNR/L A95 DCMT-UM A46
Cx-PTFNL A166 DCMT-UR A46
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DCMW A46 L166.0G C10- C29
DCMX-WF A45 L166.0L C10- C29
DCMX-WM A45 L430.5 F22
DDHNR/L A99 L441.31 F20, F22
DDJNR/L A99, A142 LCMX E68
DDNNN A99  A142 LF123 B42
DDNNR/L A142 LNCX D125
DNGA A63 M

DNGN AB3 M-32Cx H5
DNGP A25 M-40Cx H5
DNGQ AB3 MABR B82
DNMA AB3 MABR/L B82
DNMA-KR A27 MACR/L B80
DNMG-23 A25 MAFR/L B82
DNMG-KF A25 MATR/L B82
DNMG-KM A26 MAXR/L B83
DNMG-KR A27 MB-xx B91- B92
DNMG-L-K A25 MB-xxR B90- B92
DNMG-MF A25- A26 MB-xxR/L B87- B90
DNMG-MM A26 MSSNR/L A113
DNMG-MR A27 MTENN Al114
DNMG-PF A25 MTGNR/L Al114
DNMG-PM A26 MTJNR/L Al114
DNMG-PR A27 MWLNL A266
DNMG-QF A25 MWLNR A167
DNMG-QM A26- A27 MWLNR/L A115, A266
DNMG-R/L-K A25 N

DNMG-R-K A25 N123 B26
DNMG-SM A27 N123-AM B21
DNMM-MR A27 N123-BG B40
DNMM-PR A27 N123-CF B16
DNMM-QR A27 N123-CM B16, B39
DNMX-WF A25 N123-CR B16
DNMX-WM A26 N123-CS B39
DPMT-KF A55 N123-GE B20
DPMT-KM A55 N123-GF B18
DPMT-MF A55 N123-GM B19
DPMT-MM A55 N123-RE B22
DPMT-PF A55 N123-RM B20
DPMT-PM A55 N123-RO B20
DRSNR/L A100 | [N123-RS B21
DSBNR/L A101, A144 | |N123-TF B22
DSDNN A102 N123-TM B22
DSKNR/L A101, A144, A261 N151.2 B44- B50
DSRNR/L A144 | |N151.2 D118
DSSNR/L A101, A144 | |[N151.3 B58- B60
DTFNR/L A103, A262 N176.39 A108
DTGNR/L A103 | |N260.8 D137
DTJINR/L A103 | [N311.32 D66, D68
DTTNR/L A103 N331 D74- D75
DVJUNR/L A104 | [N331.35 D73
DWLNR/L A204, A262 N331.52 D72
DVPNR/L A104 NF123 B33
DVVNN A104 | |P

E PCBNR/L A106
Exxx-SCLPR/L A190 PCFNR/L A263
Exxx-SDUCR/L A184 | |PCGNR/L A263
Exxx-SDUPR/L A191 PCLNR/L A106, A263
Exxx-STFCR/L A187 | |PDJNR/L A107
Exxx-STFPR/L A193 | |PRGCR/L A108
Exxx-SWLPR/L A197 | |PRGNR/L A108
Exxx-SVQCR/L A195 | |PSBNR/L A109
F PSDNN A110
Fxxx-SDUCR/L A184 | |PSKNR/L A109, A264
Fxxx-SDUPR/L A191 PSRNL F20, F22
Fxxx-STFCR/L A187 | |PSRNR/L A264
Fxxx-STFPR/L A193 | |PSSNR/L A110, A264
H PTDNR/L A112
HAxx-R825x F26 PTFNR/L A111
HCx E43 PTFNR/L A265
Hxxx-R820 F8- F9 PTGNL F20, F22
K PTGNR/L A111, A265
KNMX A40 PTSNR/L A265
KNUX A40 PTTNR/L A112, A265
L PTWNR/L A265
L123-CR B16 R

L123-CS B39 R/L 148C F42
L154.0G B75 R/L123-CF B16
L166.0G C10- C29 R/L123-CM B16
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R/L123-CM B16 R216 D49, D50
R/L123-CR B16 R216.12 D107
R/L123-CS B17 R216.13 D107- D108
R/L140.0 A273 R216.2 D126, D99
R/L141.0 A273 R216.22 D97- D98
R/L142.0 A273 R216.23 D82, D84
R/L151.2 B44- B45 R216.24 D82- D84, D97- D98
R/L151.2 D118 | |R216.25 D84
R/L151.20 B54 R216.32 D87, D99, D112
R/L151.21 B54 R216.33 D82, D84- D85, D88- D89,
R/L154.0G B75 D110
R/L166.4FA C34 R216.34 D82, D84- D86, D90- D92
R/L166.5FA C35 R216.35 D92
R/L170.5 A116 R216.42 D100- D102, D104, D111
R/L171.35 A107 R216.44 D101, D104
R/L176.9 A147 R216.62 D103
R/L177.3 A111 R216.64 D103
R/L260.22 D120 | |R216.T4 D109
R/L260.3 D133 | |R216F D53, D54
R/L260.31 D133 | |R217 D114- D116
R/L260.8 D136 | |R245 D16
R/L260.82 D136 | |R260.7 D124
R/L262.4 D139 | |R282 D121
R/L262.42 D139 | |R285.1 D120
R/L331 D74 R285.2 D120
R/L331.52 D70- D72 R290 D25, D26
R/L466.4KF C41- C42 R300 D56- D57, D58
R/L566.0KFC C40 R331.32 D66, D68
R/L566.4KFC C40 R331.35 D73
R/L570 A218 R331.52 D66- D68
R/L571.31C A208 R331.91 D130, D128
R/L571.35C A208 R390 D31- D35, D36- D38
R/L590 D22 R391.B F20, F22, F36
R/LAF151.37 B62 R411.5 E38- E43
R/LAG123 B36 R416.2 E54- E64
R/LAG150.23 B77 XxxxXAS5-31 E62
R/LAG151.22 B57 XXXXAS5-41 E63
R/LAG151.32 B61 XxxxCx-31 E57- E59
R/LAX123 B37 xxxxCx-41 E60- E61
R/LF123 B16, B27, B30- B32, B34- XxxXLxx-31 E55

B35 XXXXLxx-41 E56
R/LF150.23 B77 XXXXLxx-21 E54
R/LF151.22 B55 XxxXxWxx-31 E64
R/LF151.23 B55 R416.21 E65
R/LF151.37 B60 R416.22 E65
R/LG123 B34- B35 R429.90 F32
R/LG123-BG B23 R429.91 F32
R/LG151.37 B60 R429U F32
R/LS151.22 B56 R466.3KW C48
R/LX123 B33 R566.0KFC A232
R123-CS B39 R566.0KFC C40
R154.0KF C39 R566.39KF C46
R154.4KF C39 R590 D20
R166.0FG C33 R790 D41, D42
R166.0G C10- C29 R820 F8- F9
R166.0KF C38 R825 F25- F28
R166.0L C10- C29 R840 E7- E24
R166.39KF C44, C47 R841 E25
R166.4KF C38 R842 E26- E29
R200 D61 R850 E31- E36
R210 D45, D46 RA200 D61
R215.03 D106 | |RA210 D45
R215.04 D106 | |RA245 D14
R215.24 D95 RA290 D25
R215.26 D95 RA390 D33
R215.28 D95 RA590 D20
R215.34 D93, D95 RCEW D140
R215.35 D93 RCGX AT
R215.36 D93- D96 RCGX-AL A47
R215.38 D93, D95- D96 RCHT D62, D74
R215.3A D96 RCKT D62, D75
R215.3C D96 RCMN D149
R215.3E D96 RCMT A4T7
R215.3G D96 RCMT-SM A4T7
R215.64 D128 | |RCMW D140
R215.84 D105 | |RCMX A28
R215.85 D105 | |RDHN D149
R215.86 D105 | |RF123 B42
R215.94 D105 | |RNGA AB4
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Index

Code Page| |Code Page
RNGN A64 STJCR/L A122, A128, A151, A294
RNMG A28 STSCR/L A270
RPGN A71 STTCR/L A129, A270
RPGX ATA1 STWCR/L A270
RX123 B34 SVABR/L A152
S SVHBR/L A123, A130, A296
SBEN D140 | |SVHCR/L A130
SBEX D140 | |SVJBR/L A130, A152
SCACR/L A124, A149 | |SVVBN A131, A182
SCEW A150 | |Sxx-R825x F28
SCFCL A268 | |Sxxx-CKUNR/L A176
SCFCR/L A268 | |Sxxx-CRSPR/L A198
SCGX-AL A48 Sxxx-MVUNR/L A175
SCLCR/L A124, A149 | |Sxxx-PCNLR/L A171
SCMT-KM A48 Sxxx-PDUNR/L A172
SCMT-KR A48 Sxxx-PSKNR/L A172
SCMT-MF A48 Sxxx-PTFNR/L A173
SCMT-MM A48 Sxxx-SCLCR/L A183
SCMT-MR A48 Sxxx-SDUCR/L A185
SCMT-PF A48 Sxxx-SRSNR/L A198
SCMT-PM A48 Sxxx-SSKCR/L A186
SCMT-PR A48 Sxxx-STFCR/L A188
SCMT-UM A48 Sxxx-SVQBR/L A189
SCMT-UR A48 Sxxx-SVUBR/L A189
SCMW A48 T

SDACR/L A150 | |TCEW D150
SDJCR/L A125, A150 | |TCGT-L-K A49
SDKX D143 | |TCGT-R/L-K A49
SDMX D143 | |TCGT-R-K A49
SDNCN A118, A125, A150 | |[TCGT-UM A50
SEER D146 | |TCGX-AL A51
SEHN D146 | |TCGX-R/L-WK A49
SEKN D146 | |TCMT-KF A49
SEKR D146 | |TCMT-KM A50
SEMN D146 | [TCMT-KR A51
SMALR/L B83 TCMT-MF A49
SNGA AB5- AB6 TCMT-MM A50
SNGN AB5- AB6 TCMT-MR A51
SNGQ AB5 TCMT-PF A49
SNMA A66 TCMT-PM A50
SNMA-KR A31 TCMT-PR A51
SNMG-23 A29 TCMT-UF A50
SNMG-KM A29- A30 TCMT-UM A51
SNMG-KR A31 TCMT-UR A51
SNMG-MF A29 TCMW A51, AT72
SNMG-MM A29 TCMX-WF A49
SNMG-MR A30, A32 TCMX-WM A50
SNMG-PF A29 TNGA A67
SNMG-PM A29 TNGN AB7
SNMG-PR A30 TNMA A67
SNMG-QF A29 TNMA-KR A35
SNMG-QM A30 TNMG-23 A33
SNMG-SM A30 TNMG-KF A33
SNMG-SR A32 TNMG-KM A34
SNMM-HR A32 TNMG-KR A35
SNMM-MR A31 TNMG-MF A33
SNMM-PR A30 TNMG-MM A34
SNMM-QR A31 TNMG-MR A35- A36
SPEW D150 | |TNMG-PF A33
SPEX D147 | |TNMG-PM A34
SPGN ATA1 TNMG-PR A35- A36
SPKN D147 | |TNMG-QF A33
SPKR D147 | |TNMG-QM A34
SPMN D149 | |TNMG-R/L-K A33
SPMT D70 TNMG-SM A34
SPUN A71 TNMM-HR A36
SR/L245 D15 TNMM-MR A35
S-R/L590 D21 TNMM-PR A35
SRDCN A126 | [TNMM-QR A36
SRDCR/L A126 | |TNMX-WF A33
SRSCR/L A126 A268 | |[TNMX-WM A34
SSBCR/L A127 | |[TNMX-WR A35
SSDCN A127 | |TPGN A72
SSDCR/L A127 | |TPKN D122, D149
SSKCR/L A127, A269 | |TPKR D122, D149
SSSCR/L A269 | |TPMN D149
STDCR/L A128 | |TPMT-KF A56
STFCR/L A128- A128, A270 | |TPMT-KM A56
STGCR/L A128, A270 | |TPMT-MF A56

120




Index GENERAL INFORMATION

Code Page| |Code Page
TPMT-MF A6 | |2

TPMT-MM A56 | |2020-R/L-xxx A237
TPMT-PF A56 | |2525-R/L-xxx A237
TPMT-PM A56 | |260 D144
TPUN A72 | |3

TW-xx-01 G58 | |3232-R/L-xxx A237
v 330.20 D117- D118
VBGT-UM A52 | |331.91 D131
VBMT-KF A52 | |39.41006 F35
VBMT-KM A52 | [391.01T G78
VBMT-KR A53 | |391.02T G78
VBMT-MF A52 | [391.200 G87
VBMT-MM A52 | |391.38A F33- F34, F36, F38, F40
VBMT-MR A53 | |391.38B F33- F34, F36, F38, F40
VBMT-PF A52 | |391.38K F33- F34, F36, F38, F40
VBMT-PM A52 | |391.38L F33- F34, F36, F38, F40
VBMT-PR A53 | |391.38U F33- F34, F36, F38, F40
VBMT-UF A52 | |391.39A F34
VBMT-UM A53 | |391.510 G86
VBMT-UR A53 | [391.540 G86
VBMW A53 | |391.60A G48, Gé1
VBMW A73 | |391.68 F11, F14, F16, F18
VCEX-R/L-F A52 | |391.B F38- F39
VCGT-UM A52 391.BPUMP G67
VCGX-AL A53 | |391.HANDLE G67
VCMT-KF A57 | |391.HPUMP G67
VCMT-KM A57 | |391.PPUMP G67
VCMT-MF A57 | |392.0005 G51
VCMT-MM A57 | |392.0027 G56
VCMT-PF A57 | |392.14005 G51- G52
VCMT-PM A57 | |392.14008 G52
VCMW A73 | |392.14014 G53
VNGP A39 | |392.14020 G54
VNMG-23 A37 | |392.14027 G55- G56
VNMG-KM A37 | |392.140277 E70
VNMG-MF A37 | |392.140CG GT71
VNMG-MM A37 | |392.140HMS G66
VNMG-PF A37 | [392.140T G77
VNMG-PM A37 | |392.27220 G54- G55
VNMG-QM A37 | |392.27227 G56
w 392272277 E70
WCMX E68 392.272CG GT71
WNGA A68 | [392.272HMD G66
WNGA-AWG A68 | |392.369HMD G66
WNGA-AWH A68 | |392.41037A F30
WNGA-WG A68 | |392.41037B F31
WNGA-WH A68 | |392.41005 G58
WNMA-KR A38 | |392.41006 F18
WNMG-23 A38 | |392.41006 G58
WNMG-KF A38 | |392.41014 G59
WNMG-KM A38 | |392.41020 G59
WNMG-KR A39 | |392.41021 G60
WNMG-MF A38 | |392.41027 G60
WNMG-MM A38 | |392.410277 E71
WNMG-MR A39 | |392.41050 G62
WNMG-PF A38 | |392.41060 G61
WNMG-PM A38 | |392.410CGA G72
WNMG-PR A39 | |392.410CGB G73
WNMG-QM A39 | |392.410HMD G65
WNMG-SM A39 | |392.410T G76
WNMG-WF A38 | |392.410TD G76
WNMG-WM A38 | [392.417HMD G76
WNMM-MR A39 | |392.5505 G51- G52
WPMT-KF A58 | |392.5508 G52
WPMT-KM A58 | |392.5514 G53
WPMT-MF A58 | |392.5520 G54- G55
WPMT-MM A58 | |392.5527 G56
WPMT-PF A58 | |392.55277 E70
WPMT-PM A58 | |392.55CG G71
(] 392.55HMD G66
009140 D150 | [392.55HMS G66
009370 D150 | |392.55T G77
1 392.58277 E70
131 A239 | |393.03-SE G47
132 A239- A240 | |393.03-SES G46
150.23 B76 | (393.14 G96
151.2 B28, B53 | [393.14-xx G53
194.1 D150 | [393.277 E72
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Technical Information

General Information

Sl Unit Conversion Table / Cutting Symbol R2
Surface Roughness R3
Heat Treatment and Hardness Expression R4
Vickers Hardness Conversion Chart R5
Material List (J1S) R6
Material Cross Reference Table R7

Various Cross Reference Tables R16~R23

Insert Cross Reference Table R16
Molded Chipbreaker Cross Reference Table R21
Milling Insert Description Cross Reference Table R22
Trouble shooting R24~R27
Cutting Edge Figuration and Countermeasures R24
Turning R25
Milling R26
Drilling R27
Terms and Angles of Toolholder R28~R29
Terms and Angles of Turning Toolholder R28
Terms and Angles of Milling Cutter R29
Basic Formulas R30~R33
Basic Formulas (Turning) R30
Basic Formulas (Milling / Drilling) R32
Tooling Examples of Small Tools R34~R40
Tooling Examples R34
Automatic Lathe List by Manufacturer R36
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Sl Unit Conversion Table / Cutting Symbol

B SI Derived Units Conversion Chart

(Bold lined units are the ones by S| Derived Unit.) (Extracted from JIS Handbook “Steel”)
@ Force
N kgf dyn
1 1.019 72x10™" 1x10°
9.806 65 1 9.806 65x10°
1x107° 1.019 72x107° 1
@ Stress 1Pa=1N/m? 1MPa=1N/mm?
Pa or N/m? MPa or N/mm?* kgf/mm? kgf/cm? kgf/m?
1 1x1078 1.019 72x1077 1.019 72x107° 1.019 72x107"
1x10° 1 1.019 72x10™" 1.019 72x10 1.019 72x10°
9.806 65x10° 9.806 65 1 1x10? 1x10°
9.806 65x10* 9.806 65x10™° 1x1072 1 1x10*
9.806 65 9.806 65x10° 1x107® 11074 1
@ Pressure 1Pa=1N/m?

Pa kPa Mpa bar kgf/cm?

1 11072 1x107° 1x107° 1.019 72x10~°
1x10° 1 1x1072 1x1072 1.019 72x1072
1x10° 1x10° 1 1x10 1.019 72x10
1x10° 1x10° 1x107" 1 1.019 72

9.806 65x10* 9.806 65x10 9.806 65x10™° 9.806 65x10™" 1

B Symbols of cutting conditions

@ Cutting conditions below are indicated by the new symbols listed in 2nd column.

1) Turning 3) Drilling
Cutting Condition New symbol | (Previous symbol) Unit Cutting Condition New symbol | (Previous symbol) Unit
Cutting speed Ve \% m/min Cutting speed Ve \% m/min
Feed rate f f mm/rev Feed speed Vf F mm/min
Depth of cut ap d mm Feed rate f f mm/rev
Edge width w w mm Drill diameter Dc D (Ds) mm
Workpiece diameter Dm D mm Power required at spindle Pc Pkw kW
Power required at spindle Pc Pkw kW Specific cutting resistance ke Ks MPa
Specific cutting resistance ke Ks MPa Depth of hole H d mm
Theoretical surface roughness h Rz um Revolution n N min~"
Corner radius re R mm
Revolution n N min~"

Note: 're' is read as 'r epsilon'

/ﬁ% 2) Milling
Cutting Condition New symbol | (Previous symbol) Unit
_ S Cutting speed Ve \% m/min
[SR=
E g Feed speed Vf F mm/min
S
3 o Feed per tooth fz f mm/t
= £
Feed rate f f mm/rev
— Number of inserts z z teeth
Depth of cut ap d mm
Width of cut ae w mm
Pick feed Pf Pf mm
Power required at spindle Pc Pkw kW
Specific cutting resistance ke Ks MPa
Metal Removal Rate Q Q cm3/min
Revolution n N min~"

R2
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Heat Treatment and Hardness Expression

M Heat Treatment

One of the ways to determine the hardness of steel is the heat treatment and it is classified to 3 types.

Heat Treatment

‘@Quenching (Tempering)‘ ‘@Normalizing‘ ‘ (®Annealing ‘

- Quenching| After heating to over 727°C, cool rapidly Quenching makes steel hard because it cools down red-hot
(Tempering) | down to 550°C in water or oil. steel very rapidly in water or oil, but it may promote internal
g stress. In order to remove such internal stress, tempering is
g used.
§ (After cooled down once, reheat it to 200°C~600°C)
‘ - Normalizing| After heating to over 727°C, cool down rapidly to | It miniaturizes the crystals. (Steel is also composed of small
600°C and then to normal temperature. cells.) It is used to improve the mechanical character or
machinability.
- Annealing | After heating to over 727°C, cool down very It miniaturizes the crystals like the process of normalizing, but
slowly to 600°C, then to normal temperature. the crystal size is bigger than that of normalizing.

Heat Treatment Method It targets machinability improvement and distortion correction.

B Hardness Value

Hardness Reference Standard Example Explanation of Example
250HB Hardness Value : 250, Hardness Symbol : HB
Brinell Hardness JIS Z 2243 © 1992
200~250HB When the hardness has the range
Vickers Hardness JIS Z 2244 1998 640HV Hardness Value : 640, Hardness Symbol : HV
Rockwell Hardness JIS Z 2245 © 1992 60HRC Hardness Value : 60, Hardness Symbol : HRC
Shore Hardness JIS Z 2246 : 1992 50HS Hardness Value : 50, Hardness Symbol : HS

[E]
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Vickers Hardness Conversion Chart

E Brinell Hardness a acu E Brinell Hardness a Eg
. T o : 2 T

1 10mm Dia. Ball Rockwell Hardness” =| s 1 10mm Dia. Ball Rockwell Hardness” =| =

»n Load: 3000kgf ol = »n Load: 3000kgf @ IS

g (HB) | B = (HB) ol @

°|_ 2| & o _ S o

@ = A Scale B Scale C Scale < = @ = A Scale B Scale C Scale < =

T < Tungsten |-0ad: 60kgf|Load: 100kgf|Load: 150kgf| T | ¢) T < Tungsten |-0ad: 60kgf |Load: 100kgf|Load: 150kgf| T N

0 3 Ungsten -y mond 1.6mm Diamond | © | @ @ 3 Ungsten 1 iomond | 1.6mm Diamond | © D

) =] Carbide . ; X = = [ =] Carbide X A . = »

3 8 Ball Point Dia. Ball Point _8 2 3 8 Ball Point Dia. Ball Point E 8

=~ n (HRA) (HRB) (HRC) w| 2 S n (HRA) (HRB) (HRC) ) @

940 | - - 85.6 - 68.0 97 320 | 303 303 66.4 (107.0) 32.2 45 | 1005

920 | - - 85.3 - 67.5 96 310 | 294 294 65.8 - 31.0 - | 980

900 | - - 85.0 - 67.0 95 300 | 284 284 65.2 (105.5) 29.8 42 | 950

880 | - (767) 84.7 - 66.4 93 295 | 280 280 64.8 - 29.2 - | 935

860 | - (757) 84.4 - 65.9 92 290 | 275 275 64.5 (104.5) 28.5 41| 915

840 | - (745) 84.1 - 65.3 91 285 | 270 270 64.2 - 27.8 - | 905

820 | - (733) 83.8 - 64.7 90 280 | 265 265 63.8 (103.5) 271 40 | 890

800 | - (722) 83.4 - 64.0 88 275 | 261 261 63.5 - 26.4 - | 875

780 | - (710) 83.0 - 63.3 87 270 | 256 256 63.1 (102.0) 25.6 38 | 855

760 | - (698) 82.6 - 62.5 86 265 | 252 252 62.7 - 24.8 - | 840

740 | - (684) 82.2 - 61.8 84 260 | 247 247 62.4 (101.0) 24.0 37 | 825

720 | - (670) 81.8 - 61.0 83 255 | 243 243 62.0 - 23.1 - | 805

700 | - (656) 81.3 - 60.1 81 250 | 238 238 61.6 99.5 22.2 36 | 795

690 | - (647) 81.1 - 59.7 - 245 | 233 233 61.2 - 21.3 - | 780

680 | - (638) 80.8 - 59.2 80 240 | 228 228 60.7 98.1 20.3 34 | 765

670 | - 630 80.6 - 58.8 - 230 | 219 219 - 96.7 (18.0) |33 | 730

660 | - 620 80.3 - 58.3 79 220 | 209 209 - 95.0 (15.7) |32 | 695

650 | - 611 80.0 - 57.8 - 210 | 200 200 - 93.4 (13.4) |30 | 670

640 | - 601 79.8 - 57.3 77 200 | 190 190 - 91.5 (11.0) |29 | 635

630 | - 591 79.5 - 56.8 - 190 | 181 181 - 89.5 (85) |28 | 605

620 | - 582 79.2 - 56.3 75 180 | 171 171 - 87.1 (6.0) 26 | 580

610 | - 573 78.9 - 55.7 - 170 | 162 162 - 85.0 (3.0) |25 | 545

600 | - 564 78.6 - 55.2 74 160 | 152 152 - 81.7 (0.0) 24 | 515

590 | - 554 78.4 - 54.7 - | 2055 150 | 143 143 - 78.7 - 22 | 490

580 | - 545 78.0 - 54.1 72 | 2020 140 | 133 133 - 75.0 - 21 | 455

570 | - 535 77.8 - 53.6 - | 1985 130 | 124 124 - 71.2 - 20 | 425

560 | - 525 77.4 - 53.0 71 | 1950 120 | 114 114 - 66.7 - - | 39

550 | 505 517 77.0 - 52.3 - | 1905 110 | 105 105 - 62.3 - - -

540 | 496 507 76.7 - 51.7 69 | 1860 100 | 95 95 - 56.2 - - -

530 | 488 497 76.4 - 51.1 - | 1825 95 | 90 90 - 52.0 - - -

520 | 480 488 76.1 - 50.5 67 | 1795 90 | 86 86 - 48.0 - - -

510 | 473 479 75.7 - 49.8 - | 1750 85 | 81 81 - 41.0 - - -

500 | 465 471 75.3 - 49.1 66 1705 -Extracted from JIS Handbook “Iron & Steel” (SAE J 417)

| %8 460 74.9 N 48.4 § 1660 note ((2 :\L/'Z:E: ; %';Ulrsanozt in practical use, but reference only

480 | 448 452 74.5 - 47.7 64 | 1620 '

470 | 441 442 74.1 - 46.9 - | 1570

460 | 433 433 73.6 - 46.1 62 | 1530 /gﬂ

450 | 425 425 73.3 - 453 - | 1495 <

440 | 415 415 72.8 - 445 59 | 1460 8=

430 | 405 405 72.3 - 43.6 - | 1410 E £
o O
O e

420 | 397 397 71.8 - 427 57 | 1370 ==

410 | 388 388 71.4 - 418 - | 1330

400 | 379 379 70.8 - 40.8 |55 | 1290 I

390 | 369 369 70.3 - 39.8 - | 1240

380 | 360 360 69.8 (110.0) 38.8 52 | 1205

370 | 350 350 69.2 - 37.7 - | 1170

360 | 341 341 68.7 (109.0) 36.6 50 | 1130

350 | 331 331 68.1 - 355 - | 1095

340 | 322 322 67.6 (108.0) 34.4 47 | 1070

330 | 313 313 67.0 - 33.3 - | 1035

R5



[

Technical
Information

R6

Material List (JIS)

M Metal M Non-ferrous Metal
Classification Name of JIS Standard Symbol Classification Name of JIS Standard Symbol
Rolled Steel for Welded Structure SM Copper and Copper Alloy Sheet / CxxxxP
Structural Re-Rolled Steel SRB Strip CxxxxPP
Steel Rplled Steel for General Structure SS Copper CxxxxR
Light Guage Steel for General Structure SSC Copper and Copper Alloy Rod and CxxxxBD
Hot-Rolled Steel Plate, Sheet and Strip for Automobile Structural Use | SAPH Bar CxxxxBDS
Steel | Cold-Rolled Steel Plate, Sheet and Strip | SPC CxxxXBE
Sheet | Hot-Rolled Soft Steel Plate, Sheet and Strip | SPH Aluminum and Al. Alloy AXXXXP
Carbon Steel Pipe for Ordinary Piping SGP Sheet / Strip AxxxxPC
Carbon Steel Pipe for Boiler / Heat Exchanger| STB Aluminum AXXXXBE
Seamless Steel Pipe for High Pressure Gas Cylinder | STH Alloy AxxxxBES
Carbon Steel Pipe for General Structural Use| STK and Aluminum and Al. Alloy AXXXXBD
Carbon Steel Pipe for Machine Structural Use| STKM Aluminum | Rod, Bar, and Wire AxxxxBDS
Stee| | Alloy Steel Pipe for Structural Use STKS Alloy AXXXXW
Pipe Stainless Steel Pipe for Machine Structural Use | SUS-TK EXpan(_jed AXXXXWS
Steel Square Pipe for General Structural Use | STKR Material Aluminum and Al. Alloy Extruded Shape | AXxxxS
Alloy Steel Pipg for Ordinary Piping . STPA Aluminum and Al. Alloy Forging AxxxxFD
Carbon Steel Pipe for Pressure Service STPG AXXxxFH
Carbon Steel Pipe for High-Temperature Service | STPT Magnesium Alloy | Magnesium Alloy Sheet and Plate MP
Carbon Steel Pipe for High-Pressure Service | STS Expanded Material | Magnesium Alloy Rod and Bar MB
Stainless Steel Pipe for Ordinary Piping SUS-TP . Nickel Copper Alloy Sheet and Plate | NCuP
Carbon Steel for Machine Structural Use | SxxC, SxxCK Nickel Alloy Nickel Copper Alloy Rod and Bar NCuB
Steel for AIumin.ium Chromium Molybdenum Steel | SACM Titanium " | Titanium Rod and Bar B
Machine Chromium Molybdenum Steel SCM Expanded Material
Structural Chromium Steel SCr Brass Casting CAC20x
Use Nickel Chromium Steel SNC High Strength Brass Casting CAC30x
Nickel Chromium Molybdenum Steel SNCM Bronze Casting CAC40x
Manganese Steel and Manganese Chromium Steel for Machine Structural Use| SMin, SMInC Phosphoric Bronze Casting CAC50x
© | Carbon Tool Steel SK Aluminum Bronze Casting CAC70x
% Hollow Drill Steel SKC Casting Aluminum Alloy Casting AC
S | Alloy Tool Steel SKS, SKD, SKT Magnesium Alloy Casting MC
= High Speed Tool Steel SKH Zinc Alloy Die Casting ZDCx
5 © < Free Cutting Carbon Steel SUM Aluminum Alloy Die Casting ADC
Q ® Qo High Carbon Chromium Bearing Steel SuUJ Magnesium Alloy Die Casting MD
2 (% @ Spring Steel SUP White Metal WJ
-8 2 % Stainless Steel Bar SUS-B
:,3)_ % Q| Hot-Rolled Stainless Steel Plate, Sheet and Strip| SUS-HP, SUS-HS
0 1 Cold-Rolled Stainless Steel Plate, Sheet and Strip| SUS-CP, SUS-CS
5 £ g| Heat-Resisting Steel Bar SUH-B, SUH-CB
T & 9| Heat-Resisting Steel Plate and Sheet SUH-HP, SUH-CP
§ | Corrosion-Resisting and Heat-Resisting Superalloy Bar| NCF-B
@ < | Corosion-Resisting and Heat-Resisting Superalloy Plate and Shest| NCF-P
Forged Carbor? Steel Forging _ SF
Steel Chromium Molybdenum Steel Forging SFCM
Nickel Chromium Molybdenum Steel Forging | SFNCM
Gray Cast Iron FC
Cast Spheroidal Graphite Cast Iron FCD
Iron Blackheart Malleable Cast Iron FCMB
Whiteheart Malleable Cast Iron FCMW
Pearlitic Malleable Cast Iron FCMP
Carbon Cast Steel SC
High Tensile Strength Carbon Cast Steel & Low Alloy Cast Steel | SCC
Cast | Stainless Cast Steel sScs
Steel | Heat-Resisting Cast Steel SCH
High Manganese Cast Steel SCMnH
Cast Steel for High Temperature and High Pressure Service| SCPH




Material Cross Reference Table

@ Steel
Chssfl  Germany UK France Russia USA Japan China
cafon DIN BS NF T'OCT AlSI / SAE JIS GB
040A10
C10E 08
045A10 XC10 1010 s10C
C10R 10
045M10
040A12 XC12 1012 s12C
C15E
055M15 1015 S15C 15
C15R
XC18 1017 s17C
070M20
c22 c22
Cc22
C22E C22E 1020 S20C 20
C22E
C22R C22R
C22R
1023 s22C
C25 C25 C25
C25E C25E C25E 1025 S25C 25
C25R C22R C25R
251 1029 S28C
080A30
C30 080M30 C30
C30E C30 C30E 30r 1030 S30C 30
C30R C30E C30R
® C30R
-]
= 30r S33C
= C35 C35 C35
§ C35E C35E C35E 350 1035 S35C 35
2 C35R C35R C35R
:g 350 1038 S38C
3 080M40
= C40 C40
= C40 1039
ke C40E C40E 40T S40C 40
- C40E 1040
2 C40R C40R
&3 C40R
5 1042
g 080A42 40T S43C
= 1043
o c45 c45 c45
1045
C45E C45E C45E 4517 1046 S45C 45
C45R C45R C45R
080A47 4517 S48C
080M50
C50 C50
C50
C50E C50E 50I 1049 S50C 50
C50E
C50R C50R
C50R
1050
50r S53C
1053
070M55
C55 C55
C55
C55E C55E 1055 S55C 55
C55E
C55R C55R
C55R
C60 C60 C60
1059
C60E C60E C60E 60r 1060 S58C 60
C60R C60R C60R
045A10
C10E XC10 S09CK
045M10
C15E XC12 S15CK 15F
XC18 S20CK
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Material Cross Reference Table

@ Steel
Classifi-| ~ Germany UK France Russia USA Japan China
cation DIN BS NF IoCT AISI / SAE JIS GB
E 40XH SNC236
_m SNC415
=
S S 30XH3A SNC631
=2 R
E 15NiCr13 655M13 SNC815
G SNC836
805A20 8615
20NiCrMo2 805M20 8617
) 20NCD 2 SNCM220
- 20NiCrMoS2 805A22 8620
% 805M22 8622
£ 8637
= SNCM240
= 8640
§ SNCM415
S 20XH2M
= 4320 SNCM420
c (20XHM)
é’ SNCM431
:__3 4340 SNCM439
O SNCM447
(0]
3 SNCM616
Z SNCM625
SNCM630
SNCM815
17Cr3 15X 15Cr
SCra15
17CrS3 15XA 15CrA
20X 5120 SCr420 20Cr
% 34Cr4 34Cr4 34Cr4 5130
o 30X SCr430 30Cr
& 34Crs4 34Crs4 34Crs4 5132
e 37Cr4 37Cr4 37Cr4
3 35X 5132 SCr435 35Cr
g 37Crs4 37Crs4 37Crs4
o
< 530M40
O 41Cr4 41Cr4
41Cr4 40X 5140 SCra40 40Cr
41Crs4 41Crs4
41Crs4
45Cr
45X SCr445
50Cr
15CrMo4 SCM415 15CrMo
18CrMo4
20XM SCM418 20CrMo
18CrMoS4
20CrMo4 708M20 20XM SCM420
gj, SCM421
@ 30XM 30CrMo
£ 4131 SCM430
3 30XMA 30CrMoA
§ SCM432
% 34CrMo4 34CrMo4 34CrMo4
2 35XM 4137 SCM435 35CrMo
= 34CrMoS4 34CrMoS4 34CrMoS4
= 708M40
CE, 42CrMo4 709M40 42CrMo4 4140
E SCM440 42CrMo
) 42CrMoS4 42CrMo4 42CrMoS4 4142
42CrMoS4
4145
SCM445
4147
SCM822




@ Steel

Classifi-| ~ Germany UK France Russia USA Japan China
cation DIN BS NF TOCT AISI / SAE JIS GB
@ 150M19 1522 SMn420 20Mn2
n 3012 30Mn2
£ 150M36 1534 SMn433
5 9 3512 35Mn2
g 2 3512
e @ 150M36 1541 SMn438 40Mn2
O c
2 35 4012
@2 1541 SMn443 45Mn2
c 8 4512
c =
= SMnC420
]
= SMnC443
1522H SMn420H
SMn433H
1541H SMn438H
1541H SMn443H
SMNnC420H
SMnC443H
= 17Cr3
© 15X SCr415H
Q 17CrS3
(9]
0 20X 5120H SCr420H
= 34Cr4 34Cr4 34Cr4 5130H
7] 30X SCr430H
i 34CrS3 34Crs4 34CrS4 5132H
= 37Cr4 37Cr4 37Cr4
c 35X 5135H SCr435H
= 34CrS4 37Crs4 37Crs4
2 41Cr4 41Cr4 41Cr4
= 40X 5140H SCr440H
g 41Crs4 41CrS4 41CrS4
5 SCN415H
Ic
[ 18CrMo4
T SCM418H
8 18CrMoS4
= 708H20 SCM420H
8 34CrMo4 34CrMo4 34CrMo4 4135H
N SCM435H
< 34CrMoS4 34CrMoS4 34CrMoS4 4137H
= 42CrMo4 42CrMo4 42CrMo4 4140H
o) SCM440H
Q 42CrMoS4 42CrMoS4 42CrMoS4 4142H
n
¢ 4145H
o SCM445H
= 4147H
(&)
2 SCM822H
@ SNC415H
SNC631H
15NiCr13 655H13 SNC815H
805H17 8617H
805H20 20NCD 2 8620H SNCM220H
805H22 8622H
4320H SNCM420H
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Material Cross Reference Table

@ Steel
Chssfil  Germany UK France Russia USA Japan China
cafon DIN BS NF rocCTt UNS AlSI JS GB
Z12CMN17-07Az S20100 | 201 SUS 201 1Cr17Mn6Ni5N
284516 12X17I'9AH4 | S20200 | 202 SUS 202 1Cr18Mn8Ni5N
X12CrNil7 7 301S21 Z11CN17-08 07X16H6 S30100 301 SUS 301 1Cr181\llcni(;ﬁiiiMo3N
X2CrNiN18-7 SUS 301L
X12CrNil7 7 SUS 301J1
3025825 Z12CN18-09 12X18H9 $30200 302 SUS 302 1Cr18Ni9
S30215 | 302B SUS 302B
X10CrNiS18 9 303S21 Z8CNF18-09 S30300 303 SUS 303 Y1Cr18Ni9
303541 12X18HI0E | S30323 | 303Se SUS 303Se Y1Cr18Ni9Se
X5CrNi18 10 304531 Z7CN18-09 08X18H10 S30400 | 304 SUS 304 OCr18Ni9
X2CrNi19 11 304511 Z3CN19-11 03X18H11 S30403 | 304L SUS 304L 00Cr18Nil10
Z6CN19-09Az S30451 | 304N SUS 304N1 OCr18Ni9N
S30452 SUS 304N2 OCr19Ni10NbN
X2CrNiN18 10 Z3CN18-10Az S30453 | 304LN SUS 304LN 00Cr18Nil0N
SUS 304J1
SUS 304J2
S30431 | S30431 SUS 304J3
X5CrNil18 12 305S19 Z8CN18-12 06X18H11 S30500 305 SUS 305 1Cr18Ni12
SUS 305J1
Z10CN24-13 S30908 | 309S SUS 309S 0Cr23Ni13
310S31 Z8CN25-20 10X23H18 S31008 | 310S SUS 310S 0Cr25Ni20
© | X5CrNiMo17 12 2 316S31 Z7CND17-12-02 S31600 316 SUS 316 0Cr17Ni12Mo2
% X5CrNiMo17 13 3 Z6CND18-12-03
§ X2CrNiMo17 13 2 316511 Z3CND17-12-02 S31603 | 316L SUS 316L 00Cr17Ni14Mo2
£ | X2CrNiMo17 14 3 Z3CND17-13-03 03X17H14M3
2 S31651 | 316N SUS 316N 0Cr17Nil2Mo2N
X2CrNiMoN17 12 2 Z3CND17-11Az S31653 | 316LN SUS 316LN | 00Cr17Nil3Mo2N
X2CrNiMoN17 13 3 Z3CND17-12Az
X6CrNiMoTI17 12 2 Z6CNDT17-12 08X17H13M2T | S31635 SUS 316Ti
SUS 316J1 0Cr18Ni12Mo2Cu2
SUS 316J1L | 00Cri8Ni14Mo2Cu2
317516 S31700 | 317 SUS 317 0Cr19Ni13Mo3
X2CrNiMo18 16 4 317512 Z3CND19-15-04 S31703 | 317L SUS 317L 00Cr19Ni13Mo3
Z3CND19-14Az S31753 SUS 317LN
SUS 31731 0Cr18Ni16Mo5
SUS 31732
SUS 317J3L
N08367 SUS 836L
904S14 Z2NCDU25-20 N08904 | N08904 SUS 890L
X6CrNiTi18 10 321831 Z6CNT18-10 08X18H10T | S32100 | 321 SUS 321 1cr18Ni9Ti_
OCr18Ni10Ti
X6CrNiNb18 10 347531 Z6CNNb18-10 08X18H12B S34700 | 347 SUS 347 OCr18Ni11Nb
Z6CN18-16 S38400 384 SUS 384
394817 Z2CNU18-10 S30430 | 304Cu SUS XM7 O0Cr18Ni9Cu3
Z15CNS20-12 S38100 SUS XM15J1 0Cr18Ni13Si4
S32900 329 SUS 329J1 0Cr26Ni5Mo2
Z3CNDU22-05Az | 08X21H6M2T $39240 | S31803 SUS 329J3L
Z3CNDU25-07Az $39275 | S31260 SUS 329J4L




@ Steel

Chssfil  Germany UK France Russia USA Japan China
cation DIN BS NF I'oCT UNS AISI JIS GB
0Cr13Al
X6CrAI13 405517 Z8CA12 S40500 | 405 SUS 405 0Cr13
Z3C14 SUS 410L 00Cr12
S42900 | 429 SUS 429
X6Cr17 430S17 z8C17 12X17 S43000 | 430 SUS 430 1Cr17
X7CrMoS18 Z8CF17 $43020 | 430F SUS 430F Y1Crl7
X6CrTil7 ZACT17 S43035 SUS 430LX
X6CrNb17
Z4CNb17 SUS 430J1L
X6CrMo17 1 434517 Z8CD17-01 S43400 | 434 SUS 434 1Cr17Mo
S43600 | 436 SUS 436L
SUS 436J1L
Z3CDT18-02 S44400 | 444 SUS 444
S44700 SUS 447J1 00Cr30Mo2
Z1CD26-01 S44627 SUS XM27 00Cr27Mo
S40300 | 403 SUS 403 1Cr12
g X10Cr13 410S21 Z13C13 S41000 | 410 SUS 410 1Crl3
n X6Cr13 403817 Z8C12 08X13 S41008 | 410S SUS 4108
7 SUS 410F2
2 1Cr13Mo
= S41025 SUS 410J1
7 1Cr12Mo
416521 Z11CF13 S41600 | 416 SUS 416 Y1Cr13
X20Cr13 420S29 Z20C13 20X13 S42000 | 420 SUS 420J1 2Cr13
X30Cr13 420S37 Z33C13 30X13 S42000 | 420 SUS 420J2 3Cr13
Z30CF13 S42020 | 420F SUS 420F Y3Crl3
SUS 420F2
SUS 4291
X20CrNil7 2 431529 Z15CN16-02 20X17H2 S43100 | 431 SUS 431 1Cr17Ni2
Z70C15 S44002 | 440A SUS 440A 7Cr17
S44003 | 440B SUS 440B 8Cr17
9Cr18
Z100CD17 95X18 S44004 | 440C SUS 440C 11Cr17
9Cr18Mo
$44020 | S44020 SUS 440F Y11Cr17
Z6CNU17-04 S17400 | S17400 SUS 630 0Cr17Ni4CuNb
X7CiNIAIL7 7 Z9CNA17-07 09X17H710 | S17700 | S17700 SUS 631 OCr17Ni7Al
SUS 632J1

@ Representative Classification of Stainless Steel

® Stainless Steel (Austenitic related)

JIS
SUS201 SUS309S
SUS202 SUS310S
SUS301 SUS316
SUS302 SUS316L
SUS302B SUS316N
SUS303 SUS317
SUS303Se | SUS317L
SUS304 SUS321
SUS304L SUS347
SUS304N1 | SUS384
SUS304N2 | SUSXM7
SUS305 SUSXM15J1
SUS308

JIS

SUS405

SUS429

SUS430

SUS430F

SUS434

SUSXM27

JIs

SUS403

SUS410

SUS410S

SUS416

SUS420J1

SUS420F

SUS431

SUS440A

SUS440B

SUS440C

SUS440F

JIs

SUS630

SUS631

® Stainless Steel (Martensitic related)

® Stainless Steel (Ferritic related) ® Stainless Steel: (Precipitation Hardening related)
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Material Cross Reference Table

@ Steel
Chssfil  Germany UK France Russia USA Japan China
cafon DIN BS NF I'oCT UNS AISI JIS GB
331542 Z35CNWS14-14 45X14H14B2M SUH 31
349552 Z52CMN21-09Az SUH 35
X53CrMnNi21 9 349554 Z55CMN21-09Az 55X20 " 9AH4 | S63008 SUH 36 5Cr21Mn9Ni4N
381534 $63017 SUH 37 2Cr21Ni12N
SUH 38
309524 Z15CN24-13 S30900 | 309 SUH 309 2Cr23Ni13
CrNi2520 310824 Z15CN25-20 20X25H20C2 | S31000 | 310 SUH 310 2Cr25Ni20
2 Z12NCS35-16 N08330 | NO08330 SUH 330 1Cr16Ni35
(Z), Z6NCTV25-20 S66286 SUH 660 0Cr15Ni25Ti2MoAVB
= R30155 SUH 661
o CrAl1205 SUH 21
% X6CrTi12 409519 Z6CT12 $40900 | 409 SUH 409
L Z3CT12 SUH 409L
712C25 15X28 S44600 | 446 SUH 446 2Cr25N
X45Crsio 3 401545 Z45CS9 S65007 SUH 1 4Cr9si2
Z40CSD10 40X10C2M SUH 3 4Cr10Si2Mo
443365 ZBOCSN20-02 SUH 4 8Cr20Si2Ni
40X 9C2 SUH 11
20X12BHMBOP SUH 600 2Cr12MoVNbN
$42200 SUH 616 2Cr12NiMoWV

@ Representative Classification of Heat Resisting Steell

e Heat Resisting Steel
(Austenitic related)

JIS

SUH31

SUH35

SUH36

SUH37

SUH38

SUH309

SUH310

SUH330

SUH660

SUH661

® Heat Resisting Steel
(Ferritic related)

JIS

SUH21

SUH409

SUH446

® Heat Resisting Steel
(Martensitic related)

JIs

SUH1

SUH3

SUH4

SUH11

SUH600

SUH616




@ Steel

Chssfil  Germany UK France Russia USA Japan China
caton DIN BS NF I'oCT AISI /ASTM JIS GB
SK140
C140E3U Y13 T13
(SK1)
SK120
C120E3U Y12 W1-11%/, T12
B (SK2)
o SK105
) C105W1 C105E2U Y11 W1-10 T11
@ (SK3)
g SK95
= C90E2U Y10 W1-9 T10
c (SK4)
8 C90E2U Y8r SK85 T8Mn
= csow1 W1-8
S C80E2U Y9 (SK5) T9
C80E2U SK75
C8ow1 Y8 T8
C70E2U (SK6)
SK65
C70W2 C70E2U Y7 T7
(SK7)
BT1 HS18-0-1 P18 T1 SKH2 W18Crav
S18-1-2-5 BT4 HS18-1-1-5 P18K5(®2 T4 SKH3 W18Cr4VCo5
BT5 HS18-0-2-9 P18K5® T5 SKH4 W18Cr4V2Co8
= S12-1-4-5 BT15 HS12-1-5-5 T15 SKH10 W12Cr4V5Co5
Q S6-5-2 BM2 HS6-5-2 P6M5 M2 SKH51 W6M05Crav2
@ CW6Mo5Crav2
5 PEM5®3 M3-1 SKH52
= W6Mo5Cr4Vv3
3 S6-5-3 HS6-5-3 P6M5(D3 M3-2 SKH53 CW6MO05Crav3
o BM4 HS6-5-4 M4 SKH54
) M35 W6Mo5CraV2Co5
< $6-5-2-5 BM35 HS6-5-2-5HC PEM5K5 SKH55
k=] M41 W7Mo5CraV2Co5
T M36 SKH56
$10-4-3-10 BT42 HS10-4-3-10 SKH57
HS2-9-2 M7 SKH58 W2Mo9Crav2
$2-10-1-8 BM42 HS2-9-1-8 M42 SKH59 W2Mo9CraVCo8
XB4 F2 SKsS11
105WCr6 105WCr5 XBI SKS2
SKS21 w
SKS5
L6 SKS51
SKS7
C140E3UCr4 13X SKS8 Cro6
6XB2C 5CrW2Si
s1 SKS4 _
5XB2CD 6CIW2Si
4XB2C S1 SKS41 4CTW2Si
BW2 100V2 W2-9, SKS43
w2-8 SKS44
E 9XBI SKS3 9CrWMn
& 105WCr6 105WCr5 XBI' SKS31 CrwMn
E SKS93
= SKS94
3 SKS95 8MnSi
< X210Cr12 BD3 X200Cr12 X12 D3 SKD1 Cr12
X12M® D2 SKD10 Cri2Molv1
BD2 X160CrMoV12 D2 SKD11 Cri2MoV
BA2 X100CrMoV5 A2 SKD12 Cr5Mo1V
X32WCrV3 SKD4
BH21 X30WCrvo H21 SKD5 3Cr2wsv
X38CrMoV51 BH11 X38CrMoV5 4X5MdC H11 SKD6 4Cr5MoSiV
X40CrMoV51 BH13 X40CrMoV5 4X5M®1C H13 SKD61 4Cr5MoSiV1
BH12 X35CrWMoV5 3X3M30 H12 SKD62
X32CrMoV33 BH10 32CrMoV12-18 H10 SKD7 4Cr3Mo3SiV
BH19 H19 SKD8
55CrNiMoV4 SKT3
55NiCrMoV6 BH224 /5 55NiCrMoV7 5XHM SKT4 5CrNiMo
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Material Cross Reference Table

@ Stcel
o Germany UK France Russia USA Japan China
Classfication
DIN BS NF rocT AISI / ASTM JIS GB
75
1075
80 SUP3
1078
85
_ 60Si7 60C2 SUP6
()
Q 60Si7 60C2r 9260 SUP7
n
o 55Cr3 55Cr3 5155 SUP9
(=
= 60Cr3 5160 SUP9A
@ 50Crv4 735A51, 735H51 51Crv4 XDAS0XT DA 6150 SUP10
50XTP 51B60 SUP11A
54SiCr6 685A57, 685H57 54SiCr6 9254 SUP12
705A60, 705H60 60CrMo4 4161 SUP13
1110 SUM11
1108 SUM12 Y12
1212 Sum21
9SMn28 (230M07) S250 1213 SUM22 Y15
g 9SMnPb28 S250Pb 12113 SUM22L Y12Pb
) 1215 SuM23
=
-8 SUM23L
8 9SMnPb28 S250Pb 12L14 SUM24L Y15Pb
= 9SMn36 S300 SUM25
§ 15510 1117 SUM31
o SUM31L
[ 210M15, 210A15 (13MF4) SUM32 Y20
Y30
(35MF6) 1137 SuUm41
Y35
(45MF6.1) 1141 SUM42 Y40Mn
(226M44) (45MF6.3) 1144 SUM43
£ 51100 SuJ1
5 —
IE 100Cr6 100Cr6 1[X15 52100 SuJ2 cr2
O -
£a ASTM A 485
o2 SuJ3
c S Grade 1
o
% & suJ4
O SuUJ5

[E]
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@ Cast Iron

Chssfl  Germany UK France Russia USA Japan China
cafon DIN BS NF roCT AISI/ SAE JIS GB
100 Cv10 NO.20 FC100 HT100
= GG15 150 FGL150 CV15 NO.30 FC150 HT150
= GG20 200 FGL200 Cvy20 NO.35 FC200 HT200
§ GG25 250 FGL250 Cy25 NO.45 FC250 HT250
= GG30 300 FGL300 CVY30 NO.50 FC300 HT300
O GG35 350 FGL350 CV35 NO.60 FC350 HT350
GG40 FGL400 Cv40
GGG40 400/ 17 FGS370-17 BY40 60-40-18 FCD400 QT400-18
§ 420/ 12 FGS400-12 BY45 65-45-12 FCD450 QT450-10
% GGG50 500/ 7 FGS500-7 BY50 70-50-05 FCD500 QT500-7
O GGG60 600/ 7 FGS600-2 BY60 80-60-03 FCD600 QT600-3
% GGG70 700/2 FGS700-2 BY70 100-70-03 FCD700 QT700-2
-§ GGG80 800/2 FGS800-2 BY80 120-90-02 FCD800 QT800-2
900/ 2 BY100 QT900-2

@ Non-ferrous Metal

Chssfl  Germany UK France Russia USA Japan China
calion DIN BS NF I'oCT ASTM JIS GB
A199.99R A99 1199 1A99
A199.98R A97 1A97
A95 1A95
A199.90 1080(1A) 1080A A8 A1080 1A80
A199.50 1050(1B) 1050A A5 1050 A1050 1A50
AIMg2.5 NS4 5052 Amg 5052 A5052 5A02
2 NS5 AMg3 5A03
< AIMg5 NB6 AMg5V 5056 A5056 5A05
g NG61 5957 5456 AB556 5A30
€| ACu2.5Mg0.5 2117 D18 2036 A2117 2A01
= AICuMg1 HF15 2017S D1 A2017 2A11
AICuMg2 2024 D16AVTV 2124 A2024 2A12
2319 2B16
AK4 A2NO1 2A80
AK2 2218 A2018 2A90
AlCuSiMn 2014 AK8 2014 A2014 2A14
AIZnMgCu1.5 7075 VO5P 7175 A7075 7A09
o G-AISITMg LM25 356.2 AC4C ZAISi7Mn
= G-Al12 LM6 A-S12-Y4 AL2 413.2 AC3A ZAISi12
§ AL5 355.2 ZAISi5Cu1Mg @Hj
2| a2y 413.0 ACB8A ZAISi2Cu2Mg1 c
é AL19 ZAICUSMn 3 2
E 201.0 ZAICUSMNCAVA | £ =
E G-AIMg10 LM10 AG11 AL8 520.2 ZAIMg10 Q=
< |  G-AMgsS AL13 ZAIMg5Si
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Insert Cross Reference Table

. CVD CO atEd Car b | d e (TU rni ng) + This table is Kyocera's own estimation based on publications and is not authorized by companies mentioned in it.

Classification
) . Kennametal| . o - :
Kyocera Hitachi Iscar Mitsubishi NTK Sandvik Seco | Sumitomo | Tungaloy
Class | Symbol WIDIA
HC5000 1C9015 GC4005 | TP1000
P01 A KC91 E AC7 T
0 CASS05 HG3305 | 1C9150 €910 UEG005 GC4205 TX100 700G 9005
GM10 UcC6010
CA5505 GM20 1C9015 KC9010 | UE6005 CP2 GC4015 | TP1000 | AC700G T9005
P10 CA5515 GM8015 1C9150 KC9110 | UE6010 CP5 GC3115 TP100 AC2000 T9015
HGBO10 1C9250 UE6020 GC4215 TX150 AC820P
[ CA5515 GM20 1C9015 KC8050 UC6010 CP2 6C4020 AC2000
Q 1C9025 UE6110 GC4025 TP200 T9015
n P20 CA5525 GM8020 KC9025 CP5 AC3000
-~ CR9025 HGB025 1C9250 KC9125 UE6020 cP7 GC4215 CP250 AC820P T9025
e 1C9350 F7030 GC4225
CAb5525 Gfﬂl\g(z)gs 1C635 KC5025 | UE6035 222222 TP200 AC3000 T9025
P30 CA5535 HGB025 1C9025 KC9040 | UH6400 GCA4230 CP300 AC630M T9035
CR9025 HGB035 1C9350 KC9140 F7030 GCA4235 AC830P T3130
KC9045 | UE6035 GC4235 TP40 AC630M
P40 CASS35 GX30 1C635 KC9240 | UH6400 GC4240 TP300 AC830P T9035
KC5010
1C9250 KC9010 CP2
M10 CA6515 GM10 1C9350 KC9110 USs7020 cP5 GC2015 TP100 AC610M T9015
’T:,: KC9215
o Iconzs | KC80%0
(%] GM8020 KC9025 | UC7020 CP2 GC2025 AC610M T6020
7]
Q M20 CAB525 HG8025 1C9250 KC9125 F7030 CP5 GC2030 TP200 AC630M T9025
= 1C9350
= KC9225
2 GM25 KC9040 USs735 GC2040 T6030
=
M30 GM8035 1C4050 KC9240 F7030 GC2135 TP300 AC630M T3130
HG8035
GX30 KC9045
M40 GF30 KC9245 TPao
CA4010 HC5000 1C428 KC5410
K01 CA4505 GM3005 1C9007 KC9315 822822 gggggg TX100 AC300G 12328
CA5505 HG3305 | 1C9150 KC910
CA4010 GM10 IC418 T5105
< CAALS | cuianis | cazg | (o0010 | UCSOLS 1, ] GC3205 AC700G | T5115
o° K10 CA4505 KC7310 | UC5115 GC3210 TX150
= CA4515 HG8010 | 1C9015 KC9010 | UE6010 CP5 GC3215 AC410K T5010
§ CA5505 | HG3315 | 1C9150 T1015
~ KC8050
N4 CA4115 IC418 GC3020 T5115
K20 CA4120 ﬁggggg 1C9015 Eggigg UE6010 CP5 GC3215 I)P(;gg ﬁggggg T5125
CA4515 1C9150 K20W T5020
KC9325
K30 GC3040 TP200 T5125

[E]
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. PVD CO ated Car b | d e (TU rni ng) « This table is Kyocera’s own estimation based on publications and is not authorized by companies mentioned in it.

Classification Kennametal
Kyocera Hitachi Iscar Mitsubishi NTK Sandvik Seco | Sumitomo | Tungaloy
Class | Symbol WIDIA
PR915
PO1 PR1005 ACZ150
PR915
PR930 CY15 KC5010
P10 PR1005 CY150 :ggg; KC5510 | VP10MF GC1025 | CP200 ﬁgi;ig AH710
PR1025 IP2000 KU10T
PR1115
KC5025
= IC507 QM1
o PR930 CY150 IC570 KC5525 | VP15TF VML GC1020 ACZ310 AH710
& | P20 PR1025 1P2000 1907 KC7215 | VP20MF TAL GC1025 | CP250 | ACZ330 AH730
E’ PR1115 KC7315 | UP20M GC4125 AC520U
IC908 TAS
KU25T
C?\:(QZOSZOO IC328 Eg;g;g VP15TF ZM3 ACZ330 | GH330
P30 HC844 1C928 KC7235 VP20MF QM3 CP500 | ACZzZ350 | AH120
1P3000 1C3028 KU25T UP20M TAS AC530U | AH740
KC7030 ZM3
P40 Eégig II(§:3302288 KC7040 QM3 ggiig CP500 | ACZ350 | AH140
KC7140 TAS
KC5010
EH510Z
PR915 IC507 KC5510 GC1005
M10 PR1025 IP50S 1C907 KC6005 VP10MF GC1025 CP200 2252,11(?8 AH710
KC6015
D PR915 :2283 KC5025 VP15TE QM1 EH520Z | AH730
% M20 PR930 1P100S 1C907 KC5525 VP2OME VM1 GC2030 | CP200 | ACZ150 | GH330
n PR1025 1C908 KC7020 UP20M TA1 GC4125 | CP500 | ACZ310 | GH730
3 PR1125 KC7025 TAS AC520U | SH730
= 1C3028
<
) GF30 IIC?1900088 KC7030 VP15TF ZM3 GC1020 ACZ330
= | M30 PR1125 CY250 1C1028 | KC7225 VP20MF QM3 GC1120 | CP500 | ACZ350 | AH120
CY9020 UP20M TAS GC2035 AC530U
1C3028
ZM3
M40 1C928 QM3 GC2145 ACZ350 | AH140
TAS
K01 EH10Z AH110
EH10Z
= CY100H IC507 KC5010 GH110
c
S K10 PR905 CY10H 1C908 KC7210 VPO5RT GC1010 | CP200 | EH510Z AH110
= AC510U
§ GF30 IC507 KC7015 VP10RT QM1 GC1020 | CP200 EH20Z
; K20 PR90S CY9020 1C908 KC7215 VP15TF TAl GC1120 | CP250 | ACZ310 AH120
KC7315
K30 1C508 KC7225 | VP15TF QM3 GC4125 | CP500 | ACZ310
1C3028 TA3 /

Technical
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Insert Cross Reference Table

. Cer m et (TU rni ng) - This table is Kyocera’s own estimation based on publications and is not authorized by companies mentioned in it.
Classification
Kyocera Hitachi Iscar CEIEEE] Mitsubishi NTK Sandvik Seco | Sumitomo | Tungaloy
Cl Symbol WIDIA
ass | Symbo
TN30
NS520
PV30 IC20N KT125 T3N
P01 TN6010 CH350 IC520N HTX NX1010 T15 T110A gﬁ%g
PV7010
s IC20N | 1315 NS520
P10 TN6020 CH350 IC520N KT175 NX2525 T15 CT5015 cM T2000Z AT530
. PV7010 Cz25 IC530N HT2 AP25N C7z2 CT525 T1200A GT720
] IC75T GT730
Q PV7020
2 IC20N NX2525 NS530
e TN9O CH550 IC520N NX3035 C7X CT530 T1200A NS730
P20 TN6020 CH7030 | IC530N PS5 AP25N 77 GC1525 T2000Z AT530
PV7020 CZ1025 IC75T UP35N T3000Z GT530
IC30N GT730
NS530
P30 IC75T NX4545 N40 T250A NS540
IC30N VP45N C7X T3000Z NS730
NS740
NS520
TN60 T15
KT315 NX2525 CT5015 AT530
— M10 TN6020 CH350 KT125 AP25N C7X CT525 CM T110A GT530
© PV7020 C7z
a GT730
n
@ TN90 CH550 KT175 NX2525 C7X CT530 T1200A NS530
% M20 TN6020 CH7030 HT2 NX3035 72 GC1525 T2000Z NS730
3 PV7020 Cz1025 PS5 AP25N
2
= T250A NS540
D NX4545 T3000Z | NS730
TN30 NS520
Kol | PV30 NX1010 | 138 Ti0A | 41250
= PV7005
5 GT720
% TN60 T15 NS530
© TN6010 KT315 NX2525 T1200A NS730
© | KI0 | py7gp5 | CH350 HTX | Ap2sN | &PX | CTS015 T2000Z | GT530
X PV7010 GT730
NX2525
K20 AP25N
- Boldface grade shows PVD Coated Cermet.
M Carbide
Classification . . Kennametal | . .. o . ;
Class| Symbol Kyocera Hitachi Iscar WIDIA Mitsubishi NTK Sandvik Seco | Sumitomo | Tungaloy
P10 WS10 IC70 K2885 STil0T S1P ST10P TX10S
IC70 ) TX20
= P20 EX35 IC50M K125M STi20 SMA S10M ST20E TX25
Q
= A30N
0 EX35 IC50M TX30
by P30 PW30 EX40 1C54 KMF SM30 S25M A30 UX30
ST30E
/ P40 EX45 IC54 PVA S6 S60M ST40E TX40
WHO02 K68 ] H2
< K01 WHO5 1C04 K313 HTiO5T H1P H1 THO3
EE- = H1P GI1F
Lo ® c KW10 KMI ) EH10
c £ o K10 WH10 IC20 HTi10 H10 TH10
< .§ % GW15 K8735 HM EH510 H10T
fE | § 120 _ 883 GIOE | G2F
- K20 GW25 WH20 1610 KMF HTi20T KM1 H13A 890 EH20 G2
—— HX EH520 KS20
K30 129 KM3 G3 G3
« V40 WH50 GTi30 G5 D40
8 =~
» 8 GTi35
o =1 vs0 VW50 WH60 GTi40 G6 D50
3 GTi30S
0
[CIR7]
s V60 WB60 GTi40S G7 D60
> GTi50S G8
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HTH - This table is Kyocera’s own estimation based on publications and is not authorized by companies mentioned in it.
M Coated (Milling)

Classification . X Kennametal| . . . . P
Kyocera Hitachi Iscar Mitsubishi NTK Sandvik Seco | Sumitomo | Tungaloy
Class |Symbol WIDIA
PR730
P10 PR830 JX1020 KC715M GC1025 ACP100
PR1025
GC1030
PR730 CY150 IC250 T250M
P20 PR830 TB6020 | 1C520M Eggggm Sggg& ggjggg T25M | ACP200
PR1025 JX1015 IC950 T20M
= GC4030
(0]
) cc\;(9205200 IC328 | KCI9AM | 05 T250M GTHS32§0
o IC635 | KC725M GC4040 | T25M AC230
P30 PR660 HC844 VP15TF AH120
IC908 | KC792M GC4230 | F25M | ACP300
TB6045 1co28 | KCs30Mm | VP3ORT E30M AH330
JX1045 AH740
CY250
IC635 AC230
P40 HC844 IC928 | KC735M GC4040 | T6OM | 7335 | AH120
TB606O | |~ och GC4240 | T25M | \oons
JX1060
PR730 CY9020 GC1025
M0 | pRrig2s | Jx1020 KC522M GC1030 EH10Z
fg‘ T250M
7 PR660 | CY150 | |~q55 | kc730m | F7030 T25M 1 \cp200 | GH330
» | M20 PR730 TB6020 16928 | Kesosy | UP20M GC2030 | F20M En20z | AH330
8 PR1025 JX1015 VP30RT F25M
£ F30M
o CY250 T250M
S | M30| PR660 | TB6045 | IC328 Eg?ggm VFP71053'I(')F GC2040 | T25M ﬁggggg AH120
JX1045 F40M
M40 ACZ350 | AH140
K01 TB6005 | 1C4100 AH110
CY10H | 1C4010 T1015
T | K10 | PR905S | CYI00H | IC910 | KC915M V';51%1ST GC3220 111550,\';" AC211 | T1020
=2 CY9020 | DT7150 AH110
@
4 CY150 KC920M T150M | EH20Z
© | k20| PR9O5S | TB6020 Klgiggo KC925 | F5020 ggéggg T250M | ACZ310 | AH120
< JX1015 KC992M T25M | ACK300
GC3040 | T250M
K30 IC328 KC930 Ge1040 | T25M
. Cer m et (MI | | | n g) - This table is Kyocera’s own estimation based on publications and is not authorized by companies mentioned in it.
Classification
Kyocera Hitachi Iscar CEIEIEEL Mitsubishi NTK Sandvik Seco | Sumitomo | Tungaloy
Class | Symbol WIDIA
KT530M NS530
P10 TN60 KT195M | NX2525 C15M NS730
= CH550 HT7
8 | P20 TL’;‘SSM CH570 IC30N | KT530M | NX2525 (C:;)é CT530 C15M T250A Hg?gg
2 CH7030 KT605M
o
P30 IC30N NX4545 NS540 /
~ | M10 TN60 NX2525 C15M <
= —
g CH550 KT7 8=
‘{,’, M20 T;TSSM CH570 KT530M | NX2525 CT530 C15M T250A NNS3%380 S E
& CH7030 KT605M c o
< L E
8
\;l M30 NX4545 C15M NS530 ——
'g KO1
@ | K10 IC30N NX2525
¢)
¥ | K20 NX2525
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Insert Cross Reference Table

. Ceram | C - This table is Kyocera’s own estimation based on publications and is not authorized by companies mentioned in it.
Classification Kennamtal |, .. . .. . )
Kyocera Iscar Mitsubishi NTK Sandvik Seco | Sumitomo | Tungaloy
Class |Symbol WIDIA
HC1
KA30
A65 KW80 HC2 CC620 NB90S LX11
K01 KT66 KY1615 HC5 CC650 NB9OM LX21
- PTE00M AC5 HC6 WX120
S HW?2
= AB5 WAL
1%} KB90 CC690
S | ko | KIG6 KBOOX SXL 1 090 WX120 1 e300
= AB6N KY3000 SP2 GC1690 NS260C
X PT600M SX9
KY1310 SX1 CC690
K20 KS6000 KY3400 SX8 CC6090 NNSSZZG g é: ?)((]7'22
KY3500 SP2 GC1690
5 So1
o =
bl KY4300
S @©| S10 CF1 KY1525 WAL cce70 WX120 WG300
L ® SX9 CC6080
E S KY1540
a
N S20
A65
HC4
KT66 CC650
e)
g ,_“; HO1 AG6N ggz CC670 NB100C LX11
S = PT600M
i g AB5
KT66 ZC4
T
H10 AB6N KY4300 WAL
PT600M
- Boldface grade shows PVD Coated Ceramic.
M CBN
Classification . : Kennametal| , ,. . : ;
Kyocera Hitachi Iscar Mitsubishi NTK Sandvik Seco | Sumitomo | Tungaloy
Class |Symbol WIDIA
BX930
KD120 B20 CB50
= K01 KBN60OM 1B85 PB100 MB710 B22 CB7050 CBNO050C BN500 BX950
g BX90S
%) KBN60M MB710 CBN20 BN600 BX950
©
) LY KBN900 BH200 KB9610 MB730 B22 CBN300 BN700 BXC90
N
MB730
K20 KBN900 BH250 KB9640 MBS140 CBN350 BNS800
KBN510
~ KBN10C KDO050 MBCO010 B20 CB20 CBN10 BNX10 BXA30
8 HO1 KBNO5M KDO081 MB810 B24 CB7020 CBN100 BNC80 BX310
o CBN100P | BNC160 BXC30
= KBN10M
= KD050 | MBCO020 BNX20 BXA40
° KBN525 CBN150
9} KD120 MB820 CB50 BN250 BX330
é H10 &gsggl\c/l BH200 1B50 KB1615 MB825 B24 CB7050 (.SBBN'\I;O%OP BN300 BX360
] KB9610 MB8025 BNC200 BXC50
= KBN30M KB1340 MBC020 BNX25 BX380
T H20 KBN35M BH250 IB55 KB5625 MB835 B26 CBN350 BN350 BXC50
/ KBN900 KB9640 MB8025 BNC300
c é = KBN65B BN700
=S 22| ° KBNGSM BN7500
S%E |& KBN70M
E é - Boldface grade shows PVD Coated CBN.
S8
[
== [ PCD
— Classification . . Kennametal| , ,. - : ;
Kyocera Hitachi Iscar Mitsubishi NTK Sandvik Seco | Sumitomo | Tungaloy
Class |Symbol WIDIA
—~ DA90
<
5 NO1 KPDO01 55114%05 MD205 PD1 PD10 DA1000 Biigg
g DA2200
(%] KPDO001 KD100 DA150
5 N10 KPDO010 ID5 KD1415 MD220 CD10 PD20 DA1000 DX140
_.q“_; KPD230 DA2200
g KPDO001 DA200
Z N20 KPDO010 MD230 PD30 DA1000 DX120
P KPD230 DA2200
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. M 0 I d ed Ch | p b reaker Cro S S Referen C e Ta.b I e - This table is Kyocera’s own estimation based on publications and is

not authorized by companies mentioned in it.
@ Negative Inserts

Kyocera
Cutti G I TChinbreakerf . . Kennametal| , ,. . . .
utting Range eneral | Lhipdreaker for| - Hitachi Iscar WIDIA Mitsubishi| NTK | Sandvik | Seco [Sumitomo| Tungaloy
Chip- | Sticky Material /
breaker | Soft Steel
Finishing
(With Wiper Edge) WP FW sSwW WF MF2 LUW AFW
Finishing - Medium
(With Wiper Edge) WQ WG MW MW WM M3 GUwW ASW
DP F FH SU FP | TF 01
Finishing S N R TE | FsEy | UM 9F FFL | SPFA | AS
g VF PK FL LU TSF
) . H AB B SH C EX GU | TS NS
Finishing - Q wWv SK SJ | NM CB
>
. C X CE NF FN SA MV M MF2
2 Medium C? Q cT sy WR Q SX UU | 11 17
< uJ 27 ZF
© GS
o Medium - cs AE MA 75 SM M3 UA DM
0 . XS DE TF MN ™
- Roughmg HS AH MH ZW1 PM MF3 UG 7M
S PS
8 |Medium-Roughing|  PT AR M5 MU | TH 32Y
S ) GT NR P GH GS MR
High Feed Rate HT AY MR5 Ux 32 37
; Standard PR MG MT Standard MC MU | 31 33
Roughing PH RE GN RN |Standard| °© 23 MR7 | ux Uz | FK
Roughing px L W RH | HV HX QR PR | RERS | HG HP | TU
One Side / High Feed Rate UE RM | HZ HXD HR RP MP 57 65
T A GU BH FS SH
% Finishing MQ MP FP £J ZF1 MF SuU SS
3 MS MA
[%] g
% Medium - l':/I/IS QE TF MP MJ ZP WS MM MF1 MF3| EXMU | SM SA
= Roughing TK iy PP ES MH MR A3 A5 uP S
n GH GJ
S f © AH VA KF GZ UX | Standard
2 Medium | 5iandard VY Standard KM Ul | 33CF
[ . GC cM
©
8 Roughing 7S UN GH KR uz CH
e 58| i . GP
S 2 g |Medium - Roughing|  AH PP AL 95 AG P
83> MS
@ Positive Inserts
Kyocera
i i ; . Kennametal |, .. . . . )
Cutting Range General |Chipbreaker or| - jieachi | Iscar Mitsubishi| NTK | Sandvik | Seco |Sumitomo| Tungalo
g ~ang Chip- | Stcky Mateil/ WIDIA galoy
breaker | Soft Steel
§ Minute ap CF 01
n
> Fm ] DP GP PF 11 GF FV SQ AZ3 PF FC FK PF
2 Finishing VF AP SM UF | SVSMG| AZ7 UF FFL | FpLU 23
= . . PM SF PS
% Finishing - Medium @) HQ XQ JE 14 LF MQ MV AF1 UM F1 suU 24
I . No PF
< Finishing - Medium ®|  GK JQ indication| QP PM
o]
= ; GM PR UR MU
8 Medium Standard J Standard MR Standard| AM3 KM F2 sSC PM
2
g4 e FW PF )
.§ & Finishing MQ WF MW FV MF LU ss H@
- — . AF AG =
gfs Finishing - Medium AH AS HP AZ AL AW AL = -8
O ®
® Positive Inserts (Automatic Lathe) % %
Kennametal & =
Cutting Range Kyocera Hitachi Iscar erT)l Ae A Mitsubishi| NTK | Sandvik | Seco |Sumitomo Tungaloy -
= : —_—
& Minute ap CE 01
>
=2 AT CK JQ PF 11 FV AZ7
= Finishing GF MP SM UF |svsma| ZR PF FF1 FC PF
[<5}
& |Finishing - Medium GQ JE 14 LF "y AM3 PM F1 su PS
o
o
g Medium GK J Standard MF Standard QD PR F2 SC PM
é 8 Finishing MQ WF FW FV MF LU PF
g0 MW
L | - AF AG
ggs Finishing - Medium AH AS HP AZ AL AW AL
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Insert Cross Reference Table

- This table is Kyocera’s own estimation based on publications and is
not authorized by companies mentioned in it.

I Milling Insert Description Cross Reference Table

R22

Kyocera Class CAEE’UPJ'n Hitachi Iscar Mitsubishi Sandvik Sumitomo Tungaloy
SDMRL203AETN-MJ
SDKR1203AESR-MJ
SDMR1203AUER-H M SDKR1203AUTR-HS SDMR1203AEEN | SDKR1203AETN-MJ
SDKR1203AUEN-S | K SDKR42TN SDKR1203AUN-76 | SDNRI203AEEN-JS SDMRI1203AETN |SDKR1203AEPN-MS
SDKR42ZSR-MJ
SDKR42ZPN-MS
Steel SDCN1203AETN-12
SDCN42ZTN
SDCN1203AUTN c SDC42TN-C9 DN AAETNGR)
(SDEN42ZTNCR)
SDKN1203AEN
SDKN1203AUTN K SDK42TN-C9 SDKN1203AETN | SDKN1203AETN (SSEE)KNNl\?lzz’\g;AETN) iyl
(SDNN1203AETN1)
Cast SDKN42M SDKN1203AEFN-12
lron |SPK42FN-C9 (SDNN1203AEEN) |SDKN42ZFN
SDKN1203AUFN K
Non-ferrous (SDCN1203AEFN-D)
Vet SDKN42M (SDCN42ZFN-DIA)
SDCN1504AETN
SDCN1504AUTN c SDC53TN-C9 ey
Steel
SDKN1504AEN SDKN1504AETN
SDKN1504AUTN K SDK53TN-C9 SDKN1504AETN  |SDRIIS0PAEN SDKN53MT s cady
SEKRI203AFTRHS SEMRI203AFTN-MJ
SEMRI203AFER-H | M SEKR1203AFR-HS SEKR1203AZ-WM |SEMR1203AFEN  |SEKR1203AFSR-MJ
SEKR1203AFEN-S K SEKRA42TN SEKR1203AFN-76  |(SEERI203AFEN-IS) | G ER1503A7-WL) [(SEER1203AFEN) |SEKRI203AFTN-MJ
SEKR1203AFN-42 SEKR1203AFPN-MS
_ (SEKR1204AFTR-HS) SEKR1204AZ-WM |SEMR1204AFEN
SEMRI204AFER-H | M | (SEKN1204AFTN) (SEER1204AZ-WL) |(SEER1204AFEN)
SEEN1203AFTN E SEE42TN-C9 SEEN1203AFTNL1 SEEN42MT SEEN1203AFTNCR-14
SEKN1203AFTN
SEKN1203AFTN1 |SEKN1203AZ SEKN42MT SEKN1203AFTN-16
SINIATIAFTIY K SEK42TN-C9 (SENN1203AFTN1) |(SEMN1203AZ)  |(SENNL203AFTN) |SEKN42AFTN
SEKN42AFTN16
Cast SEKN1203AZ SEKN42M SEKN1203AFFN
SIENIATIANAAN K| Jron |SEKA42FN-C9 (SEEN1203AFFNL) | gEMN1I203AZ)  |(SENNL203AFEN) |SEKN42AFEN
SEEN1203AFFN E |eost (SECN1203AFFR1)
SEKN1203EFTR
SECN1203EFTR
SEKN1203EFTR K | Steel | SEK42TR-G3 SEKN1203EFTR1 |(SECN1203EER) SEEN1203EFTR
SECN42EFTRCR
SEEN42EFTRCR
SPEN42EFSR1
Cast SPEN1203EESRL
SPEN1203EESR E | O3 (sPKa2FR-A3E) PN OB
(SPNN1203EEER1)
SPMR1203EDER-H | M SPKRI203EDRT6 |coreronocroo o |SPKNI203EDR- SPKR1203EDSR-M)
SPKR1203EDER-S | K SPKR1203EDTR-HS WH SPKRA42SSR-MJ
SPCN1203EDTR
SPCN1203EDTR C | Steel SPAN1203EDR  |SPCH42TR-R e
SPKN1203EDTR
SPKN1203EDTR (SPCH42TR) SPKN42STR
SPKN1203EDTR K SPK42TR-A3 SPKNIooaEDTRa4z |SPKNI203EDR  |spknizoseDr  |(SECHATR - REEIERIR
/ (SPEN42STR)
c Cast SPKN1203EDFR
= % SPKN1203EDFR K | C3 |spKazFr-A3 SPKN1203EDFR SPKN1203EDR  |(SPCH42R) e
(&)
g8
£ = SPKN1504EDTR
gL SPKN53STR
[ - -
@ E  |SPKN1504EDTR K | Steel |SPK53TR-A3 SPKNISO4EDTR |SPKNISO4EDR |SPKNISOEDR  |(SPCHSSTRR) | dplCsift o
(SPCN53STR)
Cast (SPCH53R-R) SPKN1504EDFR
SPKN1504EDFR K | $25' |sPs3Fr-A3 SPKN1504EDFR SPohoaTr Yy | arKNSISFR)

Notel. Tolerance is different for descriptionin ().
2. Since edge shape of Milling insert is slightly different by each maker, please adjust edges (Z axis direction) during operation.




I Milling Insert Description Cross Reference Table

- This table is Kyocera’s own estimation based on publications and is

not authorized by companies mentioned in it.

Appli- . . . o . .
Kyocera Class capt?on Hitachi Iscar Mitsubishi Sandvik Sumitomo Tungaloy
SPCN1203XPTR c SPC42TR-A5 SPCN12032PTR
SPCN42ZTR
SPKN1203XPTR K SPK42TR-A5 (SPEN1203ZPTR)
(SPEN42ZTR)
PKN1203ZPFR
SPKN1203XPFR | K |2 |spkazFRr-as S 03
Iron SPKN42ZFR
SPKN1504XETR K |Steel SPK53C2SR
TPMR1603PDER-H | M (TPKR1603PPTR-HS) | TPER1603PPER-JS |TPKN1603PPR-WH
TPKN1603PDTR K Steel| TPK32TR-E0 TPKN1603PPTR  |TPKN1603PPR TPKN1603PPR TPKN32TR
TPK32TR-GO
TPKN1603PDFR K | Castlron TPKN1603PPFR TPKN1603PPR TPKN32R
TPMR2204PDER-H M TPKR2204PDTR-HS TPMR2204PDSR-M.)
TPKR2204PDER-S | K TPKR2204PDR-76 TPER2204PDER-JS |TPKN2204PDR-WH TPKR2204PDSR-MJ
TPKR43ZSR-MJ
Steel TPKN2204PPTR
TPK43TR-EO TPKN2204PDTR TPKN43ZTR
TPKN2204PDTR K TPKN2204PDR TPKN2204PDR (TPCH43TR)
TPK43TR-GO TPKN2204PDTR-42 (TPCN2204PPTR)
(TPCN43ZTR)
TPKN2204PPFR
TPKN43ZFR
Cast (TPCN2204PPFR)
TPKN2204PDFR K TPK43FR-E0 TPKN2204PDFR TPKN2204PDR (TPCH43R)
Iron (TPCN43ZFR)
(TPEN2204PPTR-16)
(TPEN43ZTR)
TEMR1603PTER-H | M TEER1603PEER-JS TEKR1603PEPR-MS
(TECN1603PETR)
Steel | TEK32TR-GO (TEEN1603PETR)
TEKN1603PTTR K TEEN1603PETR1 TEKN32TR
(TEE32TR-GO) ( ) (TECN32ZTR)
(TEEN32ZTR)
TEKN1603PTFR K Cast | TEK32FR-GO (TEEN1603PEFR1) TEKN32R (TEEN1603PEFR)
Iron |(TEE32FR-GO) (TEEN32ZFR)
Non- TECN1603PEFR-D
TEEN1603PTFR E |ferrous (TECN1603PEFR1) TEEN32R ( )
Metal (TECN32ZFR-DIA)
TEMR2204PTER-H | M TEER2204PEER-JS TEKR2204PEPR-
TEKR2204PTER-S | K MS
TEEN2204PETR
(TECN2204PETR)
TEEN2204PTTR E TEK43TR-GOE TEEN2204PETR1 TEEN43TR
TEEN43ZTR
Steel (TECN43ZTR)
(TEEN2204PETR)
(TECN2204PETR)
TEKN2204PTTR K TEK43TR-GOE TEKN2204PETR1 TEKN43TR
TEEN43ZTR
(TECN43ZTR)
Cast (TEEN2204PEFR)
TEK43FR-GOE TEEN2204PEFR1 TEKN43R
Iron ( ) (TEEN43ZFR)
TEKN2204PTFR K (TECNz20 )
on- TECN2204PEFR-D
f
erous (TECN2204PEFR1) (TEEN43R) (TECN43ZFR-DIA)
SNCN1204ZNTN
NCN1204XNTN NC43TN-D NC43B2 N43MT
SNC 0 C SNC43 5 SNC43B2S (CSN43MT) (SNCN43ZTN)
Stee SNKN1204ZNTN
SNKN1204XNTN K SNK43TN-D5 SNK43B2S CSN43MT
( ) (SNKN43ZTN)
SNCN1204ENTN C |Steel (SNKN1204EN) (SNKN1204ENN)
(SNKF1204ZNTN)
SNMF1204XNTN M | Steel (SNKF43TN-D5) (SNKF43B2S) (CSNB43MT) (SNKF43ZFN)

Notel. Tolerance is different for descriptionin ().
2. Since edge shape of Milling insert is slightly different by each maker, please adjust edges (Z axis direction) during operation.
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Troubleshooting

v

M Cutting Edges Figuration

and Countermeasures

Typical Cutting Edge Figuration

Nose Wear

Notching

Observation

Causes

Countermeasures

« Deterioration of surface
roughness and dimen-
sional accuracy

* Too high Vc
« End of tool life

* Reduce Vc
« Change to higher wear resistant
grade

* Burr formation
« Cutting force increase

« Too high fand Vc

« Sharper cutting performance

* Reduce Vc

« Change to higher heat resistant
grade

Crater Wear

* Chip control deterioration
« Surface finish deteriora-
tion (peeled surface)

* Too high Vc

* Reduce Vc
« Change to high speed type like
Cermet or Alz0s coated insert

Plastic
Deformation

» Workpiece dimension’s
change
* Crack at nose

« Too high cutting load
« Inappropriate tool grade

« Change to harder grade
* Reduce fand ap

Crack from Wear

Chipping

Crack from
Welding
or
Built-up Edge

Mechanical
Fracture

Fracture from
Thermal Crack

Flaking

rioration

« Lack of insert toughness

« Surface finish’s sudden | « Too high Vc * Reduce the pre-set tool life
deterioration « Change to higher wear resistant
» Workpiece dimension grade
« Cutting force increase * Too high f * Reduce fand ap
| * Surface roughness dete- | « Chattering » Change to more rigid toolholder

« Change to tougher grade

« Surface finish deterioration
« Cutting force increase

e Too low V¢

« Increase Vc
« Improve sharp cutting perform-
ance (rake angle, chamfer)

* Sudden cracking
 Unstable tool life

* Too high f and ap
* Chattering

» Change to tougher grade

« Enlarge chamfer

« Enlarge Corner-R(re)

» Change to more rigid toolholder

« Cracking by heat cycle
* Possible in interrupted
cutting and milling

« Too high Vc and f

* Reduce f
¢ Reduce Vc
« Change to dry cutting

|  Possible in high-hard-

ness material cutting
* Possible in machining
with chattering

« Lack of insert toughness
« Lack of toolholder’s rigid-

ity

* Change to harder grade
(TiC-base ceramic to CBN.)

« Change to more rigid toolholder

» Change edge preparation




B Turning
Check Item Insert Grade Cutting Conditions Tool Geometry Setting |wechie
(] —~
K Coolant o | ©
% 5} |1 c
o | $|2 | E ~lel 5|2 2
Measures Bl g | & gggg’Imac_u
G| O 8o @ 2 L2 T |2 E| 8] s =
5| 8|58 &g |- |al% s <|T|s|B g 3|2 2%
| c |2 5l o > c | Q r e | ¢|s| |2 g|=|3|5
3| SIF 2 £ o s S| /S| 8|le Els| 2|8
T | 2|0 g B < 2le|l3|lg|la|lls|le|? -
F 58 < © © |l g o | =2 S| @
2l o227 = a || |9 <8l s|e|lol<c|?
v | o o d 2 5|2 |0|<L kel ]‘—? % o| ©| 3
2| 5|2 8 IS} 2 w S| 2 2| a
s S o = = = o 2 o | O
c |2 o O - <
S5l | = 5 S
[}
Trouble S % Higher (Larger) 1 Larger 1 g =
Trouble Item 5 |Lower (Smaller)] Smaller | 5
'5 Unstable Workpiece Unsuitable Insert Tolerance [ ]
D | : -
c |Dimension Tool and Workpiece
g Evacuation ® 00,0, o o o o
[a) Flank Wear Increase [ ] [ A
)
E Freguent Qﬁset gnsgi_tl_abm Cutting o, 0
@ |during Cutting onditions
c
D Built-up Edge ® 0
Poor Cutting by Tool Wear | @ e 0, [ ] o010 o, O
0
%) ..
o Chipping o [ JAK N (] [ X [ X ® oo
=
[=) ) h
g Poor Surface Welding, Built-up Edge [ B X () e 0 " VAN )
X |g - -
oughness Unsuitable Cutting
8 Conditions .T .l .l L4
©
= Unsuitable Tool Geometry ( ] [ [ AN )
()]
*
Vibration, Chattering [ ] [ N} o, [ N} ® 00,0, 0, [ BN BN BN J
.. |Deterioration of Unsuitable Cutting
@ . Conditions .l .l .l L4
@ |Accuracy or Tool Life
T by Cutting Heat Unsuitable Tool Geometry | @ ® 0 [ N
Unsuitable Cutting
B Conditions e, 0 e o
urr
> Unsuitable Tool Geometry | @ ® 00, 0,0,
c
a Unsuitable Cutting
2 . . Conditions e, 0, 0
6 Workpiece Chip Off
- Unsuitable Tool Geometry | @ ® 001070 [ BN NN BN J
=]
om Unsuitable Cutting *2
. Conditions o1 [ X} L4
Scuffing
Unsuitable Tool Geometry | @ [ ] [ B X [ N}
Wear Increase at Relief | 2"k Wear ® o) [ ] ® 010 o)
Face, Rake Face Rake Face Wear (] o, 0,0 ® LA o
o Notching Notching [ B N [ ]
©
g Chipping Vibration, Chattering [ ] o0, o [ XaK [ BN BN BN J
o
g Crack Unsuitable Tool Geometry ® o o0 [ ] [ oK RN N [ BN BN BN )}
S
L Work Hardness, Unsuitable
Thermal Crack Cutting Conditions [ ] o0 0, o 0 0 Q|
: Edge Nose Deformation at
Edge Nose Deformation Interrupted Cutting [ ] o, 00 ® 0000
. Work Hardness, Unsuitable
Built-up Edge Cutting Conditions ® 010 (] ® O [ JAN J
Unsuitable Cutting *3
— . . Conditions () e 0@ o
© [Long, Tangling Chips
= .
5 Unsuitable Tool Geometry o @ 0]
] - -
Unsuitable Cutting
(=%
= ) . Conditions e, 0, ®
© |Chips scattering
Unsuitable Tool Geometry (] o1 @

*1) To prevent chattering, the higher f may be suitable.

*2) To prevent scuffing, the higher f may be suitable.
*3) When using X-chipbreaker insert for soft steel and low carbon steel, the higher Vc cuts chips short.
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Troubleshooting Vs

M Milling

Check Item Tool Grade Cutting Conditions Tool Geometry Setting Ve
L %}
=
Il =}
S| s z Coolant o z
] 2 1S 2 c
e | 8| 8|2 3 o 5| . 3 S
Measures Blc|2|¢s x lo|l2 T3 8 %% B
6lO| & B S| 2 S| D 2= |E|S| 2| @ B €| =
Sl x| 2 S |2 ol S| g|s|S5|o|lo|lc|2|B| 2|2
50| B3| X|lo|nlalS|S s | < T |5 o |l c|O0O|s|lc| 5|3
|5/ 2|l2|>|% | 3|28|x -93w55~<5'a_3'5
= 2 < = = — K= = L2
sl3l®ls £lc|s Glglslz /8 8 3 g8 2t
I8l Els R =|lx|8|9|2l=|T |5 5|%|5]|s%
2l o|lg| S S|la|o|2|= o | = xlx| (S| ¢
=120 O|Z|eo|la|s =) S| 5|18/%| 3
gl o | E| 2 |1 | o ° o | £ o| @| B
2l ol 2|2 S| S| & = fin} Sl |O|l2| 2|a
s c s | = alF ) o S jal o | O
1812 |¢ = =) 2 o | £ <
Trouble |0 s 8[ g B More|Larger g’_ §
2 | g |Higher (Larger) 1 8 Larger 1 |1 1 s
Trouble Item & |G |Lower (Smaller)] Smaller | Il_ess Smaller
Unsuitable Cutting
Conditions .l (]
Flank Wear Increase
Unsuitable Tool Geometry | @ ([ N [ N [ )
Unsuitable Cutting
Rake Face Wear  |Conditions e, 0,0 [ ]
) Increase Unsuitable Tool Geometry | @ 01010
=)
© N N
Unsuitable Cutting
% - . Conditions o,0,0 0
A |Chipping, Cracking
g Unsuitable Tool Geometry [ ) Q0101 [ BN BN BN BN BN J
kel
L Unsuitable Cutting
Edge Breakage by |Conditions 00,0, L
Thermal Shock Unsuitable Tool Geometry [ ] ([ N [ N
Unsuitable Cutting
. Conditions .T .T ®
Built-up Edge
Unsuitable Tool Geometry (] @1 [ )
Unsuitable Cutting
. Conditions .T .l .l ®
Poor Surface Finish
Unsuitable Tool Geometry | @ [ ] .0, [ BN ] [ AN BN J
>
3 - -
@ Unsuitable Cutting
5 Conditions o 0,0, 0 0
o |Burr
é(’ Unsuitable Tool Geometry 100, [ ]
=)
< Unsuitable Cutting
£ . . Conditions ®,0, L4
5 |Workpiece Chip Off
g Unsuitable Tool Geometry 01101001 [ )
Poor Planeness / Tool and Workpiece *5
! o0 o 010,0,0 [ BN BN NN BN BN J
Parallelness Evacuation Lo ([ J 1@H®He!
Heavy Chattering,  |unsuitable Cutting *1 | *2 *4
L o ’ o ([ J ® 010,00 [ BN BN BN J
0 Vibration Conditions, Installation ! .0, [ ) T ! ! !
[0}
< Unsuitable Cutting *3 *6
(@] . . Conditions o ([ N L4 (] ®
Damaging Chips
Unsuitable Tool Geometry ® 0 [ 2O J

*1) To prevent chattering, the higher fz may be suitable.

*2) To prevent chattering, the larger ap may be suitable.

*3) Higher fz may be suitable.

*4) Down-cut method is recommended for Helical Endmilling.
*5) If the surface is warped by cutting heat.

*6) Compressed air is recommended.
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Drilling

Trouble

Check Item

Grade Selection

Cutting Conditions

Tool Geometry

Setting

Machine

Measures

Trouble Iltem

Changfe to Harder Grade
Change to Tougher Grade

'
f

Coolant Discharge Condition

Higher (Larger)t
Lower (Smaller)|

Chipbreaker Review

Inner Edge’s Center Height
Check (Core Dia. Check)

Larger 1
Smaller |

Tool Rigidity Improvement (Short Type)

Workpiece / Tool Installation

Insert Installation
Offset Check

Adjustable Sleeve Usage

Power, Rigidity

Edge Damage

Unusual Wear

Unsuitable Cutting Speed
(too high)

o,

Unsuitable Cutting Speed
(too low)

L

Unsuitable Coolant
Discharge

Poor Rigidity of Machine /
Workpiece

Small Hole Dia.

Unsuitable Tool Grade

Inner Edge Cracking

No core, Too Small Core

L2

Poor Rigidity of Machine /
Workpiece

Unstable Drilling Start

o,

High Hardness Workpiece

o, | O

Clogged Chips

L

L2

Unstable Insert Installation

Outer Edge Cracking

Poor Rigidity of Machine /
Workpiece

Unstable Drilling Start

o,

High Hardness Workpiece

e, | O

Poor Chip Control

L

Unstable Insert Installation

Toolholder, Others

Scratches on Tool
Body

Poor Rigidity of Machine /
Workpiece

Inaccurate Tool
Installment

Clogged Chips

o | @)

Unstable Drilling Start

o,

Poor Hole Dia.
Accuracy / Surface
Finish

Poor Rigidity of Machine /
Workpiece

Poor Rigidity of Toolholder

Inaccurate Tool
Installment

Clogged Chips

o1 | @

L2

Large Core Dia.

L2

Unstable Drilling Start

o,

Unsuitable Coolant
Discharge

Large Chattering / Vibration

Unsuitable Cutting
Conditions, Installation

o | O

Long Chips

Unsuitable Cutting
Conditions

L

Unsuitable Chipbreaker

Machine Failure

Lack of Machine Power

o, O

*1) For lathe operation
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Turning Toolholder

Terms and Angles of Toolholder -

B Terms and Angles of Turning Toolholder

Side Rake Angle

—
Side Relief Angle | Total Length |
‘ Minor Cutting Edge Angle
N
A
© .
\ Shank Widtl

] Y

‘4/4 Approach Angle
Cutting Edge Angle

y

v

Corner Radius

Cutting Edge Height
Inclination Angle

Shank Height

Front Relief Angle

M Function of Tool Angle

Tool Angle Name Function Effect

Side Rake Angle « If it is positive (+) angle, sharper cutting performance is obtained.
(less cutting resistance, less edge strength)

« Positive (+) angle is recommended for easy to machine workpieces or
thin workpieces.

* Smaller rake angle or negative (-) angle is recommended when a
stronger edge is required like scale cutting or interrupted cutting.

« Affects cutting force, cutting
Rake Angle heat, chip evacuation and
Inclination Angle | tool life.

« Prevents the tool’s contact

Front Relief Angle * When it is small, the cutting edge becomes strong, but the wear at relief

Relief Angle Side Relief Angle to the workplege surface, faces may shorten the tool life.
except the cutting edge.
Cutting Edge « Affects chip control and the * When it is large, chip thickness becomes thick and chip control
Angle direction of cutting force. improves.
Cuting Edge « Affects chip control and the * When |t' is large, _ch|p thickness becomes thin angl chip control worsens,
Approach Angle L . but cutting force is dispersed and edge strength improves.
Angle direction of cutting force.

« When it is small, chip control ability improves.

Minor Cutting « Prevents friction between cut-

Edge Angle ting edge and work surface. * When it is large, edge strength deteriorates.

M Toolholder Rigidity

1. Flexure of Toolholder 2. Flexure of Boring Bar
Symbol Name Measure Symbol Name Measure
/Eg 5 _ 4>< F@: 4>< kX dX f@ & (Delta) Deflection mm 5 (Delta) Deflection mm
R Ex bi i ) Exbxl’ b Shank Width | mm D Shank Dia. mm
h Shank Height mm 5 64x F @ 64x kxdx f G E Young ratio N/mm2
c n = < =
Incorrect pa———— E Young ratio N/mm? @ @ d ap mm
— O
8 g | d ap mm 3xXExT IXEXTX f Feed rate mm/rev
'E E f Feed rate mm/rev k Specific Cutting Resistance | N/mm?2
% B k Specifc Cutting Resistance| N/mm2 L Over hang mm
O E L Over hang mm F Cutting force N
& E (

Clamp Screw
F Cutting force N F=kxd xf)
Over hang // (F=kxdxf)

Cutting force F

The flexure of toolholder will decrease by increasing of shank height by third root 1 | 1‘ ; M IE[ m ] Load /
1

and will decrease of reducing over hang by third root. Minimizing toolholder shank L/j
over hang as much as possible is important as well as shank's sectional square -

Supportin g
measure. ot _L AN

i

U

Over hang L Sleeve . Amount

o
displacement

R28




Milling

B Terms and Angles of Milling Cutter - Lead Angle and Chip Thickness
A: Axial Rake Angle fz
(+) Insert 45°
| —7 B gl
I : /, | £
! / \ 2 C: Approach Angle Chip's Thickn‘—‘%
\ I3 (Corner Angle) 0.7xfz
) pe——
2 © Cutting Edge Angle iz 750
I . o
i T: True Rake Angle I: Inclination Angl Insert
Cutter Diameter nclinatio gle
(Diameter at Edge Point) \_j %1
i AL
Chip’s Thickness
0.97xfz
fz
90°
Insert o
©
1.00xfz
Chip’s Thickness
M Function of Tool Angle
Symbol Name Function Effect
A Axial Rake Angle: AR. Con_trols chip flow direction and When it is positive --- qud cutt.lng performance and less
cutting force chip welding
R Radial Rake Angle: R.R. Con_trols chip flow direction and When it is negative--- Good chip evacuation
cutting force
c Approach Angle Contrqls c_h|p thickness and chip When itis large  --- Thinner c_hlp thickness
flow direction Less cutting load
When it is positive --- Good cutting performance and less
T True Rake Angle

Actual rake angle

chip welding, but lower edge strength
When it is negative--- Higher edge strength but easier to weld

Inclination Angle

Controls chip flow direction

When it is positive --- Good chip evacuation
Less cutting resistance
Lower edge strength at corner part

tanT = tanR x cosC + tanA x sinC
tan | = tanA x cosC — tanR x sinC
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Basic Formulas

M Turning
® Cutting Speed

TXDm Xn
1000

Vec=

Vc : Cutting Speed [m/min]

. $Dm

Dm : Workpiece Diameter [mm]

n : Spindle Revolution [min?]

® Power Requirement

Ksx V¢ xap x f Pc : Power Requirement [kW] 6 [FRUTE
Pc = _ Low Carbon Steel 190
6120 % n Pwr : Power Requirement (Horse Power) [HP] Medium Carbon Steel 210
Vc : Cutting Speed [m/min] High Carbon Steel 240
Ksx Vc x apx f ap : Depth Of Cut [mm] Low Alloy Steel 190
Pp=—""""" .
" 4500 x n f . Feed Rate [mm/rev] High Alloy Steel 245
- . ) Cast Iron 93
Ks : Specific Cutting Resistance [kgf/mm?]
Malleable Cast Iron 120
n : Mechanical Efficiency (0.7 ~ 0.8) Bronze, Brass 70

® Surface Roughness

2 Rz=h: Theoretical Surface Roughness [um]
Rz=h= 8 x R(re) x 1000 f : Feed Rate [mm/rev]
R(re) : Corner Radius of Insert [mm]

® Chip Removal Volume
Q : Chip Removal Volume [cm?/min]

Q=Vc xap xf Vc : Cutting Speed [m/min]

ap : Depth Of Cut [mm]

f :Feed Rate [mm/rev]

® Edge position Compensation

a o AZ a
Icos(7+ (,6—90)) B
= —R')X —_
29 AX= (R—R") l. sin R (re)
2
c . a o
=8 Ism(7+ (B—90°)) I AX
2 £ Az= (R—R")x | o — /
£ = - , ,
S8 2 R’ (re")
=
AX: X-axis Direction Edge Position Toolholder Type | Insert Comer Angle a | Cutting Edge Angle 8 AX Az
Compensation [mm] PCLN 80° 95° 0.100x (R-R’) | 0.100x (R-R")
Az z-axis Direction Edge Position PTGN 60° 91° 0.714x (R-R’) | 0.030x (R-R')
_ PDJIN 55° 93° 0.866x (R-R’) | 0.099x (R-R’)
Compensation [mm] ; ;
PDHN 55° 107.5° 0.531x (R-R’) | 0.531x (R-R")
R : Corner-R before Change [mm] PVLN 35° 95° 2.072x (R-R) | 0.273x (R-R)
R’: Corner-R after Change [mm] PVPN 35° 117.5° 1.351x (R-R’) | 1.351x (R-R")
a : Insert Corer Angle [° ] PSBN 90° 75° 0.225x (R-R") |-0.293x (R-R')
B : Toolholder's Cutting Edge Angle [° ] Example: Compensation when changing corner-R from 0.8 to 0.4, using PCLN type toolholder,

R30

AX=0.100 % (0.8-0.4)=0.04(mm)
/7=0.100 x(0.8-0.4)=0.04(mm)




] Turning (Cutting Time)
® Cutting Time (External Turning Case 1: 1 Pass machining)

N L
« At Constant Revoluation T : Cutting Time [second] ‘ =
60 x L L : Cutting Length [mm] «“
= f :Feed Rate [mm/rev]
fxn _ o =
n : Spindle Revolution [min-] a
* At Constant Cutting Speed Dm : Workpiece Diameter [mm)] ©
_ 60xmxLxDm Vc : Cutting Speed [m/min]
1000 xfxVc
® Cutting Time (External Turning Case 2: Multi-Pass machining)
T : Cutting Time [second] L
« At Constant Revoluation L : Cutting Length per Pass [mm] =T
60 %L ap: Depth Of Cut per Pass [mm] L
=—xN f :Feed Rate [mm/rev] Al Aa
fxn n : Spindle Revolution [min?] S ©

D: : Min. Diameter of Workpiece [mm]

* At Constant Cutting Speed D: : Max. Diameter of Workpiece [mm] :7
60 xTxLx (D:+D2) N :

X
2x1000xfx Ve Vc: Cutting Speed [m/min]
N : Number of Passes = (D - D)/ap/2 (if it is indivisible, obtain integer by rounding up
one place of decimals.)

o CUtting Time (FaCing) T : Cutting Time [second]
T: : Machining Time before reaching Max. ’_é.
* At Constant Revoluation Spindle Revolution [second] i‘
60 x (D:—D2) L : Cutting Length [mm]
T = X N . 1] —
2xfxn ap : Depth Of Cut per Pass [mm] [m) )
f :Feed Rate [mm/rev] © ©

At Constant Cutting Speed

n : Spindle Revolution [min?] ; B
60 x 11X (D1+D2) x (D:1—D>) [

T.= x N D: : Max. Diameter of Workpiece [mm]
4000 xfx Ve D: : Min. Diameter of Workpiece [mm]
Vc: Cutting Speed [m/min]

N : Number of Passes = L/ap (if it is indivisible, obtain integer by rounding up one place

of decimals.)
® Cuttlng Time (Groovmg) T : Cutting Time [second] .
T. : Machining Time before reaching Max. || -
* At Constant Revoluation Spindle Revolution [second]
— 60 % (D:—D2) L : Cutting Length [mm] Dg g
2xfxn f :Feed Rate [mm/rev]
« At Constant Cutting Speed n : Spindle Revolution [min?] _._;7
60 x 1T X (Di4D2) X (D:i—D») D. : Max. Diameter of Workpiece [mm]
1= D : Min. Diameter of Workpiece [mm] /;Ejﬂ/
4000 xfx Ve Vc: Cutting Speed [m/min] -
g8
. . € E
o Cutting Time (CUI_Oﬁ) T : Cutting Time [second] i E ..E
T. : Machining Time before reaching Max. — -
* At Constant Revoluation Spindle Revolution [second] a —
— 60 %D Ts : Machining Time when reaching — 8 Aa
2xfxn Max. Spindle Revolution [second] —1 s
« At Constant Cutting Speed f : Feed Rate [mm/rev] e
60 x 1T X (D14+Ds) X (D:i—Ds) n : Spindle Revolution [min-] -
1= nmax : Max. Spindle Revolution [min?]
4000 xfx Ve D:. : Max. Diameter of Workpiece [mm]
T:=T.+ 60 x D5 Ds : Diameter when reaching Max. Spindle Revolution [mm]
2 X X Nimax Vc: Cutting Speed [m/min]
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Basic Formulas
v

B Milling .
@ Cutting Speed

V¢ : Cutting Speed [m/min]
mXDs Xn .
Ve=——_—_——" Ds : Cutter Diameter [mm]

1000

n : Spindle Revolution [min™']

Cutter Diameter (Diameter at Edge Point) Cutter Diameter (Diameter at Edge Point)

® Table Feed & Feed per Tooth
fz : Feed per Tooth [mm/t]

\%i Vf

o : Table Feed [mm/min]
ZXn 7

fz=

: Number of Inserts

n : Spindle Revolution [min-']

® Power Requirement
Pc : Power Requirement [kW]

Pc — KsXQ _ KsXaeXVf Xap Pue: Power Requirement (Horse Power) [HP] Ke Figure
61207 61200001 ae: Width of Cut [mm] Low Carbon Steel 190
_ KsXaeXf;XZ XnXap Vf: Table Feed [mm/min] Medium Carbon Steel | 210
6120000 Xn f, : Feed per Tooth [mm/] High Carbon Steel 240
Z : Number of Inserts Low Alloy Steel 190
High Alloy Steel 245
6120 n : Spindle Revolution [min™"] Cast Iron 93
Phe :m X Pc ap: Depth Of Cut [mm] Malleable Cast Iron 120
Ks: Specific Cutting Resistance [kgf/mm?] Bronze, Brass 70

1 : Mechanical Efficiency (0.7 ~ 0.8)

@ Chip Removal Volume

Q : Chip Removal Volume [cm?min]
_aeXVfXap aexXf:XZXnXap ae: Width of Cut [mm]
1000 1000 Vf

: Table Feed [mm/min]

fz : Feed per Tooth [mm/t]

Z : Number of Inserts

13

: Spindle Revolution [min']

ap: Depth Of Cut [mm]

Technical
Information

® Cutting Time T : Cutting Time [second]

L" : Total Table Transfer Length [mm]

60XL’ 60XL’
T = - (=L + DS + 20)
VFf f2XZXn

L : Work Length [mm]
Ds: Cutter Diameter [mm]
a :ldling Distance [mm]
Vf : Table Feed [mm/min]
fz : Feed per Tooth [mm/t]
Z : Number of Inserts

n : Spindle Revolution [min-']
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@ True Rake Angle

i
tanT = tanR X cosC+tanAXsinC }

@ Inclination Angle

tanl = tanAXcosC—tanR XsinC

A('*')/" I~
: Axial Rake Angle A.R. [°](-90° < A <90°) h

: Radial Rake Angle R.R. [*](-90° <R < 90°) \

: Approch Angle [°] (0° < C < 90°)

- o = >

: True Rake Angle [° ] (-90° < T <90°)

—

. Inclination Angle [° ] (-90° <1 < 90°)

@ Ball-Nose Endmill Cutting & Revolution f

1000XVa
n =
2xmX+a(2re-ap)

n : Revolution [min-1] |

g
re : Radius of Ball-Nose Endmill (Ball Part’s redius [mm]) (€ ‘
ap : Depth Of Cut [mm] e %
Va : Cutting Speed at Point “a” [m/min] /T a .
%—»
| Q
M Drilling
@ Cutting Speed
Vc: Cutting Speed [m/min
1 XDexn g Speed [ ] —
c=——"—" . .
1000 Dc: Drill Diameter [mm] } L N
n : Spindle Revolution [min-']
@)
@ Feed Rate (Milling) De
Vi— f2XZXn Vf: Table Feed [mm/min]
fz : Feed per Tooth [mm/t] /\J
Z : Number of Insert (Number of Insert = 1)
n : Spindle Revolution [min-"]
@ Cutting Time ® Power Requirement (Reference Value) c
T : Cutting Time [second] =2
o ®
60XL  60XmXDexL L : Driling Depth [mm Dc Ve 2.5xf EE
T= = ¢ epth fmm] Pc =—— X ——x|1+ §5
fXn 1000XVeXf ¢ . Feed Rate [mmirev] 20 100 0.1 IS
n : Spindle Revolution [min] Pc : Power Requirement [kw] —_—
Dc: Drill Diameter [mm] Dc : Drill Diameter [mm]
Ve : Cutting Speed [m/min] Vc : Cutting Speed [m/min]

f : Feed Rate [mm/rev]
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Tooling Examples of Small Tools

M Tooling Example (D CNC Automatic Lathe (Gang Type)

D
ni
7

Turning

W
128

dou i
\

Cut-off Back Grooving External  Threadioing Boring

il
-

-

M Tooling Example @ CNC Automatic Lathe (turret Type)

Y
Chd

Turning

Cut-off ~ Back External Grooving Threadioing

1T By

©

Eg
&




M Tooling Example 3 CNC Automatic Lathe (opposed Gang Type)

M External / Facing

Dilimsnpzee

M External / Copying
Hilhwoz=e
iz

M Grooving

o

Wil
LD

g

,,,,,

vi\:! L

-

H

]
|.

|
H© ©

B I=io ©
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Automatic Lathe List by Manufacturer

M Citizen Machinery

Toolholder Dimensions | Number | Toolholder Dimensions | Number . |Number ng.
Model Sleeve Dia. Cutting |Remarks
(Gang-Type) of tools (Turret-Type) of tools of tools Dia.

Al2 10x10x100 5 219.05/ 220 212
Al6 10x10x100 5 219.05 / 20 216
A20 12(13)x12(13)x120*1 7 225.4 220
B12 10%x10x100 5 219.05/ 220 212
B20 12(13)x12(13)x120 6 219.05 / 220 220
BL12 10%x10x60~120 5 220(219.05) 212
BL20 12(13)x12(13)x120 4~7 220(219.05) 220
BL25 12(13)x12(13)x120 4~7 220(219.05) 225
Ci12 10x10x120 6 219.05 212
Ci16 10%10x120 6 219.05 216
C32 16x16x130 5 225.4 232
E16 10x10x60 20 219.05 216
E20 16x16x90 20 225.4 220
E25 16%x16x%90 20 225.4 225
E32 16(19)x16(13)x90 20 225.4 232
F10 10x10x60 10 219.05 210
F12 10x10x60 10 219.05 212
F16 10x10x60 10 219.05 216
F20 16(19)x16(13)x90 10 |@25.4 220
F25 16(19)x16(13)x90 10 225.4 225
FL25 16x16x90 12 216 225
FL42 16%16x90 12 216 242
G32 16(19)x16(19)x90 10 - 232
K12 12x12x100 6 219.05/ 220 212
K16 12x12x100 6 219.05 / 220 216
L10 8x8x100~130 5 215.875 210
L16 12(10)x12(10)x130 5 219.05 216
L20 12x12x130 5 219.05 220
L25 16x16x130 5 225.4 225
L32 16%16x130 5 925.4 232
M212, M312 10x10x%120 5 10x10x60 10 219.05 212
M216, M316 10%10x120 5 10%x10x60 10 219.05 216
M220, M320 16x16x130 5 16x16x90 10 225.4 220
M232, M332 16x16x130 5 16%x16x%90 10 225.4 232
M20 13(12)x13(12)x130 5 10x10%60 10 219.05 220
MSL12 10x10x%120 - 212
R0O4 8x8x120 5 215.875 24

RO7 8x8x120 5 215.875 a7

RLO1 10(8)x10(8)x90 216(220) 210
RLO2 16x16x90 220 220
RL21 10(12)x10(12)x90 219.05 235

- This table is approved by machine manufacturers.
+ Manufacturers are in no particular order.




M Star Micronics

Toolholder Dimensions | Number | Toolholder Dimensions | Number . |Number ng.
Model Sleeve Dia. Cutting |Remarks
(Gang-Type) of tools (Turret-Type) of tools of tools Dia.
ECAS-12 10x10%95~150 6 - - 222 213
12x12x80~150 - -
ECAS-20 16x16x80~144 6 - - 222 220
16x16x60~78 St.10
ECAS-32T 16x16x80~120 4 16x16<80-88 SL10 @22 | @32 @32
JNC-10 8x8x80~120 5 222 210
JNC-16 10x10%x80~120 5 @22 216
JNC-25/32 10x10x78~120 1xSt.10 (@22
KJR-16B / 25B
KNC-16 /20
KNC-2511 /321
RNC-10/16
RNC-16/16B I
SA-16R
12x12x95~130 5 - - @22 | (822) 4
SB-16 TYPEA/C/D 12(10)x12(10)x95~130 6 - - |e22/022 4/4
12x12x95~130 5 - - 4
SC20 12(10)x12(10)x95~130 6 - - p22 4/4
SE-12/12B+16/16B
SH-7
SH-12/16
SI-12/12C
SR-10J 8x8x67~110 6 216 4
SR-16 /20
SR-20RTI 12x12x100~135 6 922
SR-20RII / 20J |12x12x95~135 6 géggrh%?g‘;f:ghﬁnzgje' 4/4 ?;204)”30
SR-25J / 32J 16x16x95~155
SR-32
12x12x95~135 5 12x12x70~78
SV-12/20 16x16x95~135 4 16x16x65~70 St8  |p22/ 832
SV-32 16x16x95~135 4 16x16x60~70 / 80~88 St.8  |@22/ 832
SV-32) /32J0 |16x16%x95~135 4 16x16x65~70 St.8 |@22/@32

SW-7

VNC-12

VNC-20

VNC-32

+ This table is approved by machine manufacturers.
+ Manufacturers are in no particular order.
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Automatic Lathe List by Manufacturer

M Tsugami
Model Toolholder Dimensions | Number | Toolholder Dimensions | Number Sleeve Dia. Number C'\L/llgixn.g Remarks
(Gang-Type) of tools (Turret-Type) of tools of tools Dia.
7x7%x85
B00O7-1I (8)x(8)x(85) 8 @25 a7
(10)x(10)x(85)
BO12-M / V 12x12x85 9 220 212
B018-II 12x12x85 9 220 218
B020-V 12x12x85 9 220 220
BA20 12x12x%85 6 225 220
BA26 12(16)x12(16)x85 6 @25 226
BC18 12x12x85 10 225/ 910 218
BC25 12x12x85 10 210/ 825 @25
BE12 12x12x85 9 220 212
BE18 12x12x85 9 220 218
BH20 12x12x85 4 12x12x90 St.12 |@25/ @32 220
16x16x90
BH38 16x16x100 7 20x20%125 St12 |825/ 832 238.1
BMO7 8x8x85 9 220 a7
BM16 12x12x85 9 220 216
BM16E 12x12x85 9 220 216
BN12 12x12%85 7 220 @12
BN20 12(16)x12(16)x85 7 220 220
BS12-II 12x12x85 7or10 214 | 825 212
BS12-V 12x12x85 8orl12 220/ 25 212
BS18-II 12x12x85 7or10 214 | 825 218
BS20-II 16x16x100 7 or 10 216/ 825 220
BS20-V 12x12x%85 8ori12 220 / 225 220
BS26-II 16x16x100 7 or 10 216 | 925 226
BS32-I 16x16x100 6 216/ 825 232
BU12 12x12x85 4 12x12x80 St.8 220 @51
BU20 12x12x85 4 12x12x80 St.8 (820 220
BU26 16x16x100 7 20%20%90 St.8  [820/ @32 226
BU38 16x16x100 7 20%x20%90 St.8 [220/ @32 238
BWO7 12x12x85 7 220 a7
BW12 12x12x85 7 220 @12
BW20 12(16)x12(16)x85 7 220 220
Co004-II /I 12x12x60~100 6~8 - 2100
Ci15 10x10x60~100 10~-14 - a75
C150 12x12x60~100 4~6 - 275
C220 12x12x60~100 6~8 - 2100
C300 16x16x100~130 6~10 - 2150
M34J - - 20x20%125 St.12 |220/ 232 234
@ﬂ/ M42J - - 20%20%x125 St.12 |@25/ @32 242
M42SD - - 20%x20x125 St.12 @25/ 232 242
c M50 - - 20%20%100 St12 |@32 @51
T2 [M50) - - |20x20x100 St12 |g20/ 932 251
'E g MB35 - - 20%x20x90 2xSt.8 920/ @32 235
é g MB38 - - 20%x20%90 2xSt.8 920/ 832 238
MB50 - - 20%x20%90 2xSt.8 920/ @32 250
—_— | MU26 - - 20x20%90 2xSt.8 |@20/ @32 226
MU38 - - 20%x20%90 2xSt.8 |20/ @32 238
NU50 - - 20%x20x100 St.12 |g20/ 232 251
TMAS-II 20%20x100~125 1 225 | 332 265
TMU1 20x20x100~125 1 20%x20x125 St.16 |@25/ 232 238

- This table is approved by machine manufacturers.
+ Manufacturers are in no particular order.
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M Nomura VTC

Model Toolholder Dimensions | Number | Toolholder Dimensions | Number Sleeve Dia. Number C'\Statlixn.g Remarks
(Gang-Type) of tools (Turret-Type) of tools of tools Dia.

NN-10C 10x10x130 6 gl7 210
NN-10CS 10x10x%130 5 217 210
NN-10SB5 10%x10x130 5 223 210
NN-10S I 10x10x%130 5 223 210
NN-10T 10x10x130 7 223 210
NN-16SB5 10x10x130 5 @23 216
NN-16HTII 12x12x130 6 223 216
NN-16UB5 12x12x130 5 223 216
NN-16UII 12x12x130 5 223 216
NN-16J 12x12x130 6 223 216
NN-20HII 12x12x130 6 223 220
NN-20UB5 12x12x130 5 223 220
NN-20UB7 12x12x130 6 223 220
NN-20U I 12x12x130 5 223 220
NN-20YB 12x12x130 8 223 220
NN-25YB / 32YB |16x16x130 8 223/ 832 225
NS-P1053A 9.5x9.5x130 5 - 210
NN-20J 12x12x130 6 223 220
NN-16SB6 12x12x130 5 @22 216
M Miyano

Model Toolholder Dimensions | Number | Toolholder Dimensions | Number Sleeve Dia. Number C'\S'E’jtlixn.g Remarks

(Gang-Type) of tools (Turret-Type) of tools of tools Dia.

ABX-51TH3 20%x20%x125 St.36 |825 72 @51
ABX-64TH3 20%20x125 St.36 |@25 72 264
ABX-51SY 20%x20x125 St.24 @25 48 251
ABX-64SY 20%x20x125 St.24  |@25 48 264
BNC-34C; 20%20x125 St.8 @25 16 234
BNC-42C, 20x20x125 St.8 |@25 16 242
BND-34C; 20%x20x125 St.12 @25 24 234
BND-34S, 20%x20x125 St.12 @25 24 234
BND-42C, 20x20x125 St.12 |@25 24 242
BND-42S, 20%20x125 St.12 @25 24 242
BND-51S, 20x20x125 St.12 |@25 24 |@51
BND-51SY2 20%x20x125 St.12 @25 24 251
BNE-34S5 20%x20x125 St.24 |@25 48 234
BNE-34SY5 20%x20x125 St.24 @25 48 234
BNE-51S5 20%20x125 St.24 |@25 48 251
BNE-51SY5 20x20x125 St.24 @25 48 @51
BNJ-34S 20%x20x125 St.18 @25 30 234
BNJ-34SY 20%20x125 St.18 @25 30 234
BNJ-42S 20%x20x125 St.18 @25 30 242
BNJ-42SY 20%20x125 St.18 @25 30 242
BNJ-51SY2 20%20%x125 St.18 |@25 30 @51
BX-20S 16x16x120 9 220 8 220
BX-26S 16x16x120 9 220 8 226
B6-16 12x12x80 6 12x12x80(Cross Slide) St.6 (238 216
G6-26 6 13x13x120(Cross Slide) St.6 |@41.275 @26 Mult-Spindle
F6-26 6 13x13x120(Cross Slide) St.6 |@41.275 @26 Automatic
MZ-32 6 13x13x120(Cross Slide) St.6 |@41.275 232 Lathe
E6-C62 6 13%13x120(Cross Slide) St.6  |@41.275 262

- This table is approved by machine manufacturers.

+ Manufacturers are in no particular order.
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Automatic Lathe List by Manufacturer

M Eguro

Toolholder Dimensions | Number | Toolholder Dimensions | Number . |Number Ma_x.

Model Sleeve Dia. Cutting |Remarks
(Gang-Type) of tools (Turret-Type) of tools of tools Dia.

SANAX-6 12x12 5 (Max.) 5 216 @15

16x16 5 (Max.) 5 225/ 330 220
SANAX-8 12x12 7 (Max.) 5 925/ 230 220
SANAX-10 16x16 5 (Max.) 5 225/ 230 225.5
EBN-10EX 12x12 6 (Max.) 220 225.5
NUCBOY-8EX |12x12 6 (Max.) @20 @20
NUCLET-10EX |16x16 10 (Max.) 220 225.5
NUCPAL-10EX [16x16 10 (Max.) 220 225.5
B Amada Wasino

Toolholder Dimensions | Number | Toolholder Dimensions | Number . |Number Ma_x.

Model Sleeve Dia. Cutting |Remarks
(Gang-Type) of tools (Turret-Type) of tools of tools Dia.

GO05 16x16 220 250%40
GO06 16x16 220 @60x60
GO07 16x16 220 2100x100
GO7M 16x16 220 ©100%x100
GO7F 20%20 220 @120x120
GG5 16x16 220 250%40
GS04 16x16 220 230x%20
J1 20%20 8 225 9120x120
J3 25%x25 8 232 2170
J5 25x25 8 232 2240
JJ1 20%x20 8 225 25050
JJ3 25%25 8 232 ©100%100
JJI3M 25%25 12 232 2100x100
Ai8 20%x20 8 225 250%50
Al2 12 225 250x80
A18S 18 225 250%80
AD12 9 225 250x80
AD18S 15 225 250x80
AAl 20%20 8 225 250%50

[E]
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« This table is approved by machine manufacturers.
- Manufacturers are in no particular order.




‘ 1 - Free Cutting Steel

China Russia Japan USA British Germany France ISO
ASTM A297-93
GB 8731-88 | GOST 1414-75 | JIS G4804-83 | ASTM A108-95 | BS 970 port1-96 | DIN 1651-88  NF A35-562-92  683-988
. sumi12 | 1108
Y12 A12 210M15 10520 13MF4 10520
. sum21 | 1211
| 10SPb20
Y12Pb - SUM 22L 12113 - 10SPb20 -
| 11SMnPb28
| 1213
Y15 - SuM 22 230Mo7 10520 S2508i 11SMn28
| G12130
. sum24L | 12113 | 11SMnPb28
Y15Pb - - 9SMnPb28 S300Pb
. sum22L | 12114 12SMnPb35
| 1117 | 210M15
Y20 A20 SUM 32 c22 c22 -
. Gluzo | c22
Y30 A30 | | 1132 | 30 30 30 | 35520
| 1137
Y35 A35 SUM 41 35 35 35 35520
| G11370
| 1144
Y40Mn A40G SUM 43 226M44 - 45MF6-3 445Mn28
| G11440
| v4sca | - | | 1145 | c45 | c45 c45 -
| EURONORM | UNI | W.NR. | DIN | AFNOR | BS | ASTM | AISISAE | ISO | NOTE
| 12SMnPb35 | 9SMnPb36 | 1.0737 | 9SMnPb36 | S300Pb | - | 12L14 | - [ - | -
| 11SMnPb28 | 9SMnPb28 | 1.0718 | 9SMnPb28 | S250Pb | - | 12L13 | - [ - ] -
| - - - 7rr - °r-&r- @r-1r - 1T -/ -
| - - - 7rr - °r-&r- @r-1r - 1T -/ -
| 18NiCrMo5 | - | 1.6587 | - | 18NCD6 | 815M17 | - | - [ - -
| 20NiCrMo2 | - | 1.6523 | 2INiCrMo2 | - | 805H20 | - | 9820  |683-11 |
| 39NiCrMo3 | - | 1.6511 | 36CrNiMo4 | 40NCD3 | 816M40 | - | 9840 | - | -
| 36NiCrMo16 | - | - | - . - | s83M30 | - | - o -
| 36NiCrMo4 | - |- - [ - | - | - | - | - |pur sost.39NiCrMo




2 - Cold Rolled Steel Sheets/Coil/Strip '

| Analysis % [ Physical properties
Countr |Standar | Steel i Yield Tensile Hard
d d (o Si 'mp | P S Other | strengt |strengt - Test |=_" | Bend |Deoxy
y graae max. Max| o, Mmax max N max. s h h Elongation % |direc e test =
3 : . N/mm? N/mm? - tion HB 180° |dation
0.17 .
0.05- 0.35- 0.04 Min.
08 1012 | 2. |o0.65 0 200 | 339 £
0.37 = 131
0.05- 0.25- Min.
08F il 'o.11 003 050 0.03 180 | 3p9 =
. GB699- 0.05- | " |0.25- [0.03| 5 Al :
China | ~"gg~ | 087l |g12 0.65 5 - 0.02 | - - I -
o 002 171035 0.04 1o | Min. o
0.14 0.37 0.65 0 340
. . 137
0.07- 0.25- 0.03 Min.
10F |57 0.07 |58 5 190 | 33
0.0 0.02 |0.02 250-
08YU 2 0.35 0 5 195 350 - - - - -
Gost 0.03
. 19904- 0.05- 0.25- |0.03 |0.04
Russia | 54 Gost | 08KP | g 12 050 | 5 | 0 - -
1050-88 0.05 - - - - - - -
08PS 005- |7" "7 0.35- |0.04 |0.05
0.11 0.17 0.65 0 0
Not |
usually
Class 1 0.1 0.50 0.04 |0.04 applied 39/3 Depe
SPCC 2 0 5) L 2
for |2 n- Refer| close | Not
JISG } } } Not Class 1 |cr dent to o
Japan 3141 g specified 50 on long. 1S contac |specifie
ass 2 0.03 /0.03 m (41/3 |, t d
SPCD 0.10 0.45 5 5 . thick table
Min. |m | 4 | oo
Class 3 0.03 /0.03 275 43/3
opeg | 0-08 0.40 V0% %5 p
SAE 0-0 0.4 0.03
1006 S g > o
usa AE " Jo10  ~ [050 O';B - - - ) - | I - -
1008 S : :
AE 1010 0.08-
0.13 0.60 |0.30
0.1 0.05 |1.02
CR4 b 0.60 0 0 -
(140) | (280) | | =
BS 1449 - 0.04 [0.04 - 50 - - | -0t -
CR3 |0.10 0.50 %0 %5 e I EYY)
British CR2 | 0.08 0.45 003003 140 | 280 36
seoy | 040° |0.08- EEL
10 0.13 -
Part 1 0.409:30- 1 65 10.05 - ; ; - - - ; ;
0.50
% oage12 |0-10- |
0.15
Not
St 12 nﬁgg 28 specifie
0.;)0 . No d
250 bend Rimme
DIN Ust 13 Not max. L= 32 Refer| test | d
German | 1623, 0.10 | - ; ) ; solve 80 |trans | to | but
y Part 1 ’ dN 240 V. DIN |cuppin
(2.83) 2 max. 21 | 270 to | mm table | g test
0.02 | 0 max. | 370 require | Full
RREE 28 - Al'min| (225 34 d | killed
fort>=1
.5 mm

[Remarks: (): For reference - t: Thickness - L: Length - f: Diameter




| 3 - Cold Heading Steels

China Russia Japan USA British Germany France ISO
GB/T | GOST 10702-78 ASTM NFA35-564-83
6478-86 | GOST 1050-88 | JIS G 357-91 | A29M-93a  BS3111-1-87 | DIN1654-2-89 | NFA35-053-84 | 4954-93(E)
SWRCH 8R
MLO8 08KP SWRCH 10R 1010 0/1 QST34-3 XC6,FB8,FR8 CC8X(A2R)
SWRCH 10R XC10,FB10,
ML10 10KP SWRCH 12R 1012 0/2 QST36-2 FR10 CC11X(A3R)
SWRCH 15R XC18,FB18
ML15 15PS N 1015 0/3 QsT38 FR18.FR15 CC15X
. ML20 20PS SWRCH 17R 1020 0/4 - XC18,FR20 | CC21A(A5AO)
. ML25 25 SWRCH 25K 1025 - - XC25,FR28 | CE28E4(C2)
SWRCH 30K
ML30 30 e 1030 - - XC32,FR32 CE28E4(C2)
SWRCH 35K
ML35 35 piepe 1034 - cQ3s XC38H1,FR36 CE28E4(C3)
SWRCH 38K
ML40 40 SWRCH 40K 1040 - - XC38H1,FR38 CE40E4
SWRCH 45K
ML45 45 SWRCH 48K 1044 - cQ45 - CD45E4(C6)
SWRCH 30K
ML25Mn - SWRCH 33K 1030 1/1 - 1C32 CD28E4(C2)
SWRCH 35K
ML35Mn - SWRCH 38K 1034 - cQ3s 1C38 CD35E4(C3)
40G SWRCH 40K
ML40Mn GOST4543-71 SWRCH 43K 1040 - - XC38H1,FR38 CE40E4
SWRCH 45K BS1506-90 CE45E4
ML45Mn 45G SWRCH 48K 1045 172 cQ4s5 - (o)
| ML15Cr 15KH - 5115 - 17Cr3 - | 20CrE4(B10)
| ML20Cr 20KH - 5120 - - - | 20CrE4(B10)
| ML40Cr 40KH - 5140 3/2 37Cr4 41Cr4 | 41CrE4(16)
JISG3508-91
ML15MnB - SWRCHB620 1518 - - - CE20 BG2 (E2)
34CrMo4 34CrMo4
ML30CrMo 30KHMA - 4130 34CrMo4 34CrMo4 ppliyd (C31)
34CrMo4 34CrMo4
ML35CrMo - - 4135 34CrMo4 34CrMo4 ppliyd (C31)
42CrMo4 42CrMo4
ML42CrMo - - 4140 42CrMo4 4CrMo4 oyl (C32)




4 - Alloy structural steel '

China Russia Japan usAa British Germany France Iso
GB/T GOST JIs ASTM BS DIN NF
3077-88 4543-71 G4160-79 |A29-93a EN10028-2-92 EN10028-2-92 EN10028-2-92 | 6g>.1-87(E)
[ 20mMn2 | - | smn420 | 1524 | P355GH [ P355GH | P355GH | 22Mn6
| 30Mn2 | 30G2 | sMn433 | 1330 | 28Mn6 [ 28Mn6 | 28Mn6 | 28Mn6
[ 35Mn2 | 35G2 | smn438 | 1335 | 150M36 [ - | - | 36Mn6
| 40Mn2 |  40G2 | SMn443 | 1340 | 150M36 [ - | - | 42Mne6
[ asmn2 | 45G2 | sMn443 | 1345 | - | - | - | 42Mn6
| s50Mn2 | 50G2 [ - | 1345 | - [ - | - | -
| 40B I - I - | 1040B | - I - I - I -
| 45B I = I - | 10458 | = I = I - I -
[ so0B I - I - | 1050B | - I = I = I =
[ a0MnB | S [ = | 1541B | 39MnCr-B6-2 | 39MnCcr-B6-2 | 39MnCr-B6-2 | =
| 4s5MnB | - [ - | 1547B | - [ - | - | -
[ 15Cr | 15KH | scrais | 5115 | 527A17 [ 17Cr3 | = | =
| 15CrA |  15KHA | SCr415 | 5115 | 527A17 [ 17Cr3 | - | -
[ 20Cr | 20KH | scra20 | 5120 | BS970 Part1-96 | DIN17210-86 | = | 20Cr4
‘ i ‘ i ‘ i i | 590H17 >0Cra ] ]
| 590M17
| 30Cr | 30KkH | scra30 | 5130 | BSEN10083-1-91 | DIN EN100831-91 | NF EN10083-1-91 | 34Cr4
[ = | S [ = | = | 34Cr4 [ 34Cr4 | 34Cr4 |
| 35Cr | 35KkH | scra3s | 5135 | 34Cr4 [ 34Cr4 | 34Cr4 | 37Cr4
[ 40Cr | 40KkH | scra40 | 5140 | 41Cr4 [ 41Cr4 | 41Cr4 | 41Cr4
[ 45Cr | 45kH | scra4s | 5145 | - [ - | - | 41Cra
| 38crsi | 38KHS | - | - | - [ - | - | -
| 15crMo | 15kKHM | - | - | - [ - | - | -
| | | | | BS970 Part1 | | |
‘ 20CrMo ‘ 20KHM ‘ SCM420 ‘ = | 708H20 25CrMo4 25CrMo4 18CrMo4
| 708M20
| 30CcrMo | 30KHM | SCM430 | 4130 | 25CrMo4 [ 25CrMo4 | 25CrMo4 | 25CrMo4
| 30CrMoA | 30KHMA | SCM430 | 4130 | 34CrMo4 [ 34CrMo4 | 34CrMo4 | 34CrMo4
| 35CrMo | 35kHM | SCM435 | 4137 | 34CrMo4 [ 34CrMo4 | 34CrMo4 | 34CrMo4
| 42crMo | 38KHM | SCM440 | 4140 | 42CrMo4 [ 42CrMo4 | 42CrMo4 | 42CrMo4
| 38CrMoAl | 38KH2MYUA | SACM645 | - | BS970Part1-96 905M39 | - | - | 41CrAIMo74
| 4o0crv | 40KHF | - | - | - [ - | - | -
| 315 G4801-84
50CrVA 50KHF T <o | 6150 51Crv4 51CrB4 51Crv4 51Crv4
| DIN17210-86 | DIN17210-86 | NF A35-551-86
20CrMn 18KHG - - 20MnCr5
| 20MnCr5 | 20MnCr5 | 20MCS
| a0crMn | - [ - | - | 41Cr4 [ 41Cr4 | 41Cr4 | 41Cr4
| 20CrMnSi | 20KHGSA | - | - | - [ - | - | -
| 25CrMnSi | 25KHGSA | = | = | S [ S | = | =
| 30CrMnSi | 30KHGS | - | - | - | - | - | -
| 30CrMnSiA | 30KHGSA | = | = | S [ S | = | =
| 35CrMnSiA | 35KHGS | - | - | - | - | - | -
| | | JIS G4102179 | | | | NFA35-551-86 |
20CrMnMo - - - - -
| | [ scm421 | | | | 18CD4 |
| 40CrMnMo | S [ = | 4140 | 42CrMo4 [ 42CrMo4 | 42CrMo4 | 42crMo4
| 20CrMnTi | 18KHGT | - | - | - [ - | - | -
| 30CrMnTi | 30KHGT | = | = | S [ S | = | =
| 20crNi | 20KHH | - | - | 637H17 [ - | - | -
| 40crNi | 40KHH |  SNC236 | = | S [ S | = | =
| 45CrNi | 45KHH | - | - | - [ - | - | -
| socrNi | S50KHH | - | - | - [ - | - | -
| c2crNi | 12KHH2 | - | - | - [ - | - | -
| 12CcrNi3 | 12KHH3A | SNC815 | - | 655M13 | - | 14NC11 | 15Nicr13




| 20CrNi3 | 20KHH3A |

| 30CrNi3 | 30KHH3A | SNC631
| 12CrNi4 | 12KH2H4A |

| 20CrNi4 | 20KH2H4A |
I

NF A35-551-86
20NCD2

BS970 Part3-91
805 M20

|

|

|

| -
| 11SG4103-79 | BS970 Part3-91
[ snem220 | 805 M20
40CrNiMoA | 40KHH2MA | - | -
| 45CrNiMoVA | 45KHH2MFA | |
| 18Cr2Ni4WA | 18KH2H4MA | |
|

| 25Cr2Ni4WA | 25KH2H4MA |

8615 20NiCrMo2

20CrNiMo ‘

\ 5 - Alloy Tool Steel

‘ China ‘ Russia ‘ Japan ‘ USA ‘ British ‘ Germany ‘ France ‘ ISO
GB1299-85 | GOST 5950-73 | JIS G4401-83 | ASTM 681-94 | BS 4659-89 = DIN 17350-80 | NF A35-590-92 4957

. osicr | 9KHS | | | . 90Crsis | |

. 8Mnsi | | | . BWIA | c75W | |

. croe | KHO5 | SKS8 | | | 140Cr3 | 130Cr3 |

| | | | | BL | 100Cr6 | |

| cr2 | KH | SuJ2 | L3 | | | 100Cr6 | 100Cr2

. o9cr2 | 9KH1 | | | BL3 | 90Cr3 | |

| w | V1 | ~SKs21 | F1 | BFL | 120W4 | 1oowcio |

| 4crw2si | 4KHV2S | ~SKS4l | | . 3swervz | |

| sCcrw2si | 5KHV2S | | s1 . BS1 | 45WCrv7 | 45WCrv8 | 45WCrv2
| 6Crw2si | 6KHV2S | | | | 60WCrv7 | (55WC20) | 60WCrv2
. cri2 | KH12 | SKD1 | D3 | BD3 | Xx210Cr12 | X200Cr12 | 210Cri2
| Cri2MoV | KH12M | skp11 | | | X165CrMovi2 | |

| Cri2Mov | | skp11 | D2 | BD2 | X155CrMovi2-1 | X160CrMov12 | 160CrMovi2
| Cr5Molv | | skp12 | A2 | BA2 | X100CrMoV5-1 |  X100CrMoV5 | 100CrMoV5
. 9Mn2v | | - | 02 | BO2 | 90MnCrv8 | 90Mnv8 | 90MnV2
. crwmn | KHVG | SKs31 | - | - | 105wWCré | 105WCr5 | 105WCrl
| 9CrWMn | 9KHVG | SKS3 | 01 . BOL | 100MnCrw4 |  90MnWCrV5 | 95MnWCrl
| 5CrMaMo | 5KHGM | | | | 40CrMnMo7 | |

| 5CrNiMo | 5KHNM | SKT4 | L6 | BH224/5 | 55NiCrMoVé |  55NiCrMov7 | 55NiCrMov2
| 3Crawsv | 3KH2veF | SKD5 | H21 | BH2L | X30WCrv9-3 | X30WCrV9 | 30WCrV9
oso3 | sKkH3 | | | | | |

| 4Cr3Mo3SiV | 3KH3M3F | | H10 | BHIO | X32CrMoVv3-3 | 32CrMovi2-28 |

| 4Cr5MoSIV | 4KHSMFS | SKD6 | H11 | BHI1 | X38CrMoV5-1 |  X38CrMoV5 | 35CrMoVs
| 4Cr5MoSiV1 | 4KHSMF1S | SKD61 | H13 | BHI3 | X40CrMoV5-1 |  X40CrMoV5 | 40CrMoVs
| 4CrSW2VSi | 4KHS5V2FS | | | | | |

| 3Cr2Mo | | | P20 | BP20 | 35CrMo4 |  35CrMo8 | 35CrMo2
| | | | | | Xx210Crwi2 | 210Crwi2-1 | 210Crwi2
| | | SKD4 | | | X30WCrvs-3 | X32WCrvs | 30WCrV5
| | | skpe2 | H12 | BHI12 | X37CrMow5-1 | X35CrWMovs |




| 6 - Carbon Tool Steel

China Russia Japan USA British Germany France ISO
GB 1298-86 = GOST 1435-90 | JIS G4401-83 | ASTM A686-92 | BS 970-96 | DIN 17350-80 | NF A35-590-92 | 4957-80
060A67
| 7 | u7 | SK7 | - | | c70w2 | C70E2U | TC70
| | | | 060A72 | | |
| | | | | osoazs | | |
SK5 c8ow1
| T8 | us | | W1A-8 060A81 | | C80E2U | TC8o
| | | SK6 | L d> | ?/td> | |
. T8Mn | UsG | SK5 | W1A-8 | 060A81 | c85W | X75 [ -
SK4
| 9 | u9 | | W1A-9 | - | - | C90E2U | TC90
| | Cosks | | | |
\ \ | SK3 | . 1407 | ciloswi | |
| T10 | u10 | | W1A-9 | | | C105E2U | TC105
SK4 - -
LT | u11 | SK3 | WiA-10 | 1407 | cC1oswi | Cl05E2U | TC105
L T2 | u12 | sK2 L wiAll | 1407 | c125w2 | C120E3U | TC120
. T3 | u13 | SK1 | - | - | ci3ow2 | C140E3U | TC140
| 7 - Carbon Structural Steel
China Russia Japan USA British Germany France ISO
ASTM A283-93 | BJ 970 Part 1-96 DIN 17100
GB 700-88 < GOST 380-94 | JIS G3101-95 | ASTM A573-93 | BS EN 10025-93 | DIN EN 10025-94 | NF EN 10025-93 | 630-95
SS300
ST1KP
Q195 ST1SP 5 G3131-96 o2 0d0ns0 5185 S185 -
ST1PS oPHD '
ST2KP-2 SS330
Q215A ST2PS-2 SPHC o 040A12 b’ - -
ST2SP-2 SPHD '
ST2KP-3 SS300
Q2158 ST2PS-3 SPHC Gr. 58 040A12 - - -
ST2SP-3 SPHD
ST3KP-2 SS400
Q235A ST3PS-2 JIS G3106-95 Gr. D 080A15 - - E2358
ST3SP-2 SM 400A
ST3KP-3 5400 P S2351R S2351R
Q2358 ST3pS-3 CMA00A Gr. D Sr35R61 S235IRG1 S235JRG1 E2358
ST3SP-3 o33IRCa S235JRG2 S235]RG2
ST3KP-4
SM400A Gr. D 080A15
Q235C STaPS-4 oM4008 o es 523570 $23510 523510 E235C
ST4KP-2
Q255A ST4PS-2 SN - - - - -
ST4SP-2 s
ST4KP-3
Q2558 ST4PS-3 oo - - - - -
ST4SP-3
ST5PS-2
Q275 oTecha SS490 - - - - E275A




| 8 - Cast Iron

| China | Russia | Japan | USA | British | Germany | France

| GB1348 | GOST7293 | JISG5502 | ASTMAS36 |  BS2789 | DIN1693 |  NFA32-201

| QT400-18 | VT38-17 | FCD40 | 60-40-18 | Cr370-17 | GGG40 | FGS370-17

| Qras0-10 | VT42-12 | | 65-45-12 | cr420-12 | | FGS400-12

. QTs00-7 | VT50-7 | FCDA45 | 80-55-06 | Crs00-7 | GGG50 | FGS500-7

| | VT50-2 | FCD50 | | | |

| QTe00-3 | VT60-2 | FCD60 | 80-55-06 | Cr600-3 | GGG60 | FGS600-3

. Qr700-2 | VT70-2 | FCD70 | 100-70-03 | Cr700-2 |  GGG70 | FGS700-2

. Qm800-2 | VT80-2 | | 120-90-02 |  Cr.800-2 |  GGG8O | FGS800-2

‘ Norminal | China ‘ Russia ‘ Ja USA | British | Germany ‘ France | ISO

‘Thickness GB ‘ GOST ‘ 1S Go883-86 ‘ ASTM ‘ ‘ BSEN ‘ DIN ‘ NF EN ‘ IEC
(mm) | 2521-96 21427.1-83 AB76M-92 | gao018.7 | 10i09.06  EN10107-96 | 10107-96 | 329-71

‘ | 27QG100 | 3414 |  27P100 | | | M103-27P | M103-27P | M103-27P |

| | 27QG110 | 3408 |  27P110 | 27P146M | | M103-27P | M103-27P | M103-27P |

| 027 |27QG120 | 3407 | 27G120 | 27H163M | | | | |

| | 27QG130 | 3406 | 27G130 | 27H163M | 130-275 | M130-275 | M130-27S | M130-27S | C-Core

| | 27QG140 | 3405 | 27G140 | | 089-27N5 | M089-27N | MO089-27N | M089-27N |

\ 130QG110 | 3408 |  30P110 | 30P154M | | M111-30P | M111-30P | M111-30P |

| 130QG120 | 3408 |  30P120 | 30P154M | | M117-30P | Mi117-30P | M117-30P | -

| 1 30QG130 | 3405 | - | 30H183M | - | | | - | C-Core

| 03 | 30Qi30 | 3406 | 30G130 | 30H183M | - [ - | | NFC-28-920 | C-Core

| | | | | | | | | FEM140-30-3 |

| | 30Q140 | 3405 |  30G140 | 30H183M | 140-30S5 | M140-30S | M140-30S | M140-30S | C-Core

| | 30Q150 | 3404 |  30G150 | | 097-30-N5 | M098-30N | M097-30N | M097-30N |

‘ | 35QG125 | 3408 |  35P125 | | | | | | C-Core

| | 35QG135 | 3407 |  35P135 | | | | | | C-Core

| | 35Q135 | 3407 | | | | | | | C-Core

| 0:35 | 35Q145 | 3406 |  35G145 | | | M15035S | M150-35S | M150-355 |

| | 35Q155 | 3405 |  35G155 | 35H207M | | M15035S | M150-35S | M150-355 |

| | 35Q165 | 3404 |  35G165 | | 111-35-N5 | M111-35N | M111-35N | M111-35N |

10 - Gray Cast Iron

| China | Russia | Japan | USA | British | Germany | France

| GB9439 |  GOST1412 |  JISG5501 |  ASTMA48 | BS1452 | DIN1491 |  NFA32-101
| HT150 | ST15-32 | FC15 | 208 . criso | GG15 | FGL150

| HT200 | ST18-36 | FC20 | 258 . criso | GG20 | FGL200

| | ST21-40 | | 308 . cr220 | |

| HT250 | ST24-44 | FC25 | 358 | | GG25 | FGL250

| | ST28-48 | | 408 . cr260 | |

| HT300 | ST32-52 | FC30 | 45B/508B . cr300 | GG30 | FGL300

| HT350 | ST36-56 | FC35 | 558 . cr3s0 | GG35 | FGL350

| | ST40-60 | | 608 . cr400 | GG40 | FGLA400




| 11 - Hot Rolled Steel Sheet/Coil/Strip/Plate

‘ ‘ | | Analysis % | Physical properties
c . Stand. tYieldt Tfnsil(-i Radiu
ountr anda ; strengt | streng ; ;
Steel grade C Si | Mn P S 5 Directi s
y rd ma | ma | ma |max |max Otger h h Elorr:go/atlo - on | bend
x. | x | x Ty |y ° of test | Tests
in in 180°
0.06 0.25 0.04
Q195 - |0.30| - '5 0.05 195 315-390 | - - - - -
0.12 0.50
GB 0.14 |0.12 |0.30
China 700-88 Q235 - - - - 235 375-406 | 24 21 Trans 1.5t
0.22 0-30 0-65 0.04 0.05
0.18 040 5 | O
Q255 - 0.30 - 255 410-510 | 22 19 - 2.0t
0.28 0.70
0.30
3KP 0.05 | - 2.0t
0.60
0.14 [0.05 —
3PS - - - - 22
0.22 |0.15 |0.40
0.15 |0.65
- Gost 0.04 | 0.05 ?/td
Russia 3SP - - - -
380-88 0.30 0 0 >
0.05
5PS - 285
0.28 |0.15 | 0.50
- - 490-630 | 20 3.0t
0.37 |0.15 |0.80
5SP - 295
0.30
Thickness (t)
_ 333 to
t<=16 mm 206 431 26 21 0.5t
Class 1SS 330 | - . |0.050.05 Depende
B Y e ——— o o Lo
- - thickness | Long.
3101 |Class 2 SS 400 205 | 210 o1 |17 G teet 9 15t
piece —
Class 3 SS 490 284 | 40t |49 | g5
Japan 608
2.0t
Class 4 SS 540 |0.30 160 00 1094 402 539 | 16 | 13
SPH 0.05 |0.05
c - 0.15 0.60 0 0
In
ws - - 09410041 . - 270 | - | - - rolling | -
0.10 0.50 direction
SPH ) 0.03 |0.03
E 0 5
Grad 25/2 1 19/1
e 30 210 340 1 P X
- t
Grad 23/1 118/1
230 360
e 33 | Thickne 0.90 0.20 8 6 | Depende
T~ _ | ss(bht : Cu nt on
USsA ASTMA | Grad | ™ _7 " [g 55| . 0.04 10.05 | \hen | 250 365 221 | 17/1 lickness | Long. | 1.5t
570 e 36 0 0 e 7 5
' 5.8mm specifi and test
Grad | max. ed 21/1 |16/1 | piece
o 40 280 380 ° a2
g - — y y 2t
Gra 19/1 | 14/1
e 45 1.35 310 410 3 5




[ Sl [ e e PR [ e
‘ ‘ | HR34/20 \0.15‘ | | ‘ ‘ | 200 | 340 |29 | 21 ‘ | |20t
e | S5, [ waym o - 1m0 O0 08 - [ am w0l m | - | - 0
| | | HR43/25 |o25| | | | | | 250 | 430 |25 | 16 | | 3.0t
t<=16 mm 340 t
(o]
s 0.17 e 0'85 0'85 0.009 | 235 Aol | 24 1t
G DIN
e:;na 17100 St442  0.21 Nmax | s 4;350 20 L=st Transv. | oy
0.04 |0.04 [0.02 Al 490 t
st523 0.20 [0.55 1.60 |V |00 902 355 AR

12 - Low Carbon Structural Steel

China Russia Japan USA British German France ISO
GB 699-88  GOST 1050/88 | JIS G3131/96 A ASTM A29M/93 | BS 970 port1-96 y NF A35-511/86 683-11/87
SPHD 1008
08F 08KP oPHE 1010 040A10 - - -
SPHD 1008
10F 10KP oPHE 1010 040A10 - - -
15F 15KP - 1015 - - - -
1008
08 08 SPHE 1010 040A10 - - -
10 10 IS G4051/79 1010 040A12 - XC10 cio1
s10C
S15C BS970 Part 3
15 15 oloc 1015 080M Y - XC12 C15E4
20 -0 S20C 1020 BS EN10083-2/96 | DIN EN100832/96 | NF EN10083-2/97 ]
s22¢C 1C22 c22 c22
S25C
25 25 ov8c 1025 1C25 c25 c25 C25E4
\ 13 - Seamless Steel Pipe for High Pressure Gas Cylinder
China Russia Japan U.S.A. British Germany France
150
GB 13447-92 | GOST 4543-71 | JIS G3429-88 | ASTM A372M-95 | BS EN10083:1 = DIN EN10083-1-96 | NF A36-211-90
| 40Mn2 | 40G2 . STH1L | Gr.C | - | - | - |-
| 40Mn2A | 40G2A . sTH12 | cr.D | - | - | - |-
| 34Mn2v | - | STH11,12 | - | - | - | - |-
| 30CrMo | 30KHM | STH21 | - | 30CrMo4 | 30CrMo4 | 30GrMo4 | -




\ 14 - Seamless Steel Tube for High Pressure Boilers

China Russia Japan U.S.A France ISO
British Germany
GB 5310-95 GOST 1050-88 |  JIS G3461-88 | ASTM A192M-91 NF49-215-81 | 260412-75
. 206 | 20 | STB410 | A192M | - | - . Tu42c | TS9, TS9H
20MnG 20G JIS G3416-88 STB510 B9 3059 part- - NFAS 2281 | Ts9, TsoH
| 25MnG | 25G | JIS G3461-88 STB410 | - | - | - | - |
BS3059 Part- | DIN1715-79 | NF A36-602-88
15CrMoG 2243 15Mo3 15D3 Ts26
ASTM A209M-95
20MoG - JIS G3462-88 STBA13 G1Tis
ASTM A213M-95 NF A36-602-88
12CrMoG - JIS G3462-88 STBA20 b - - 150D2,05
|10Cr9Mo1VND | - | - | T91 | - | - | - |
Lcrignig | GOST 5632-72 JIST G3463-94 ASTM A213M-95 | oo o) NF A49-117-85 | ISO 2604/2-
12KHN9 | SUS304HTB SUS304TB | TP304H TP304 TU6CN18-09 75 7S48
| 1Cr19NiliNb | O08KH18N12 |SUS347HTB SUS347TB | TP347H TP347 | 347S51 | - | - | TS50 TS56

| 15 - Spring Steel

China Russia Japan USA British Germany France ISO
GB1222-84 | GOST 14959-79 | JIS G 4801-84 | ASTM A29-93 | BS 1429-80 DIN 17222-79 | NF A35-057-79  8458-3-92
65 65 Sup2 1064 060A67 Ciﬁé s gg Type DC
‘ o | o ‘ ‘ 1070 | 070A72 | c67 | FMR70 ‘ Tvoe DC
| | | | | | ez |7
.85 | 85 | Sup3 | 1080 | 060A86 | CK85 | FMR86 | Type DC
. esMn | 65G | | 1066 | 080A67 | | | Type DC
css: o css2c ‘ Sup6 ‘ Aégwgs ‘ Piff;_gé ‘ 60SiCr7 ‘ NF A35571/96 ‘ IS0 683-14/92
| | . Sup7 | H92600 | 251H60 | | elsicr7 | 5esicr7
| 60Si2Mn | 60S2A | Supé ‘ | 251H60 | 60SiCr7 | | e
60Si2MnA Sup? | remew 61siCr7 52?3(3;1/1955
12Mn 6052G up ‘ ‘ - ‘ ) ‘ ‘
| 60Si2CrA | 60S2HA | Sup12 | - | e8sH57 | e0sicr7 | 60SC7 | 55SiCr63
\ | \ | H51550 | 525A58 | 55Cr3 | \
55CrMnA Sup9 55Cr3 55Cr3
| | | | Gstsso | | | |
\ | \ | H51600 | 527A60 |  55Cr3 | \
60CrMnA Sup9A 55Cr3 55Cr3
| | | | Gsteoo | | | |
H41610 705H60 51CrMov4
60CrMnMoA Sup13 60CrMo4 60CrMo33
| | | | Gets0 | | | |
| 50CrVA | 50HFA | Sup10 | wewsoo | 7asast | socve | 50Crv4 | 51Crv4
| ' | | o | G61500 | 735h51 | | ' | '
| 60CrMnBA | 55XGP | SupilA |  H51601 | | 58CrMnB4 | | 60CrB3




| 16 - Stainless Steel

British Germany
China Russia Japan usa BS970Part1 DIN17400-96 France 150
GB 1220-92  GOST 5632-72 JISG4303- | ASTM | porNi0088-1- | DINEN1008s-1- [NFA35-578-91 | 683/13-86
91 A276-96 o5 Py NFEN10088-1-95  TR4956/84
X12CrMnNiN X12CrMnNiN
1Cr17Mn6NiSN - SUS201 201 X12CrMnNiN 17-7-5 A-2
17-7-5 17-7-5
X12CrMnNiN X12CrMnNiN
1Cri8Mn8NISN | 12KH17G9AH4 |  SUS202 202 X12CrMnNiN 18-9-5 A-3
18-9-5 18-9-5
. BS970Part1-96 NFA35-574-95
1Cr17Ni7 - sus301 301 01951 - 715N 07 14
. DIN17440-96
1Cri8Ni9 12KH18H9 SUS302 302 302531 X12CrNILE-S Z10CN18.09 12
| ovicrisNi9 | - | SUS303 | 303 | 30331 | X12CrNiS18-9 | Z10CNF18.09 | 17
| Y1Cri8Ni9Se | 12KH18HIOE | SUS303Se | 303Se | 303542 | - | - . 17a
| 0Cri8Ni9 | O08KH18H1O | SUS304 | 304 |  304S31 |  X5CrNilg-10 | Z7CN18.09 | 11
| 00Cri9Nill | O03KH18H1l | SUS304L | 304L |  304S11 |  X2CrNi19-11 |  X2CrNil9-11 | 10
| OCrionioN | - | SUS304N1 | 304N | - | - | - | -
| OCri9NilONbN | - | SUS304N2 | XM21 | - | - | - | -
| 00Cri8NilON | - | SUS304LN | - | X2CrNiN18-10 | X2CrNiN18-10 | X2CrNiN18-10 | 10N
| 1Cri8Ni12 | 12KH18H12T | SUS305 | 305 | X4CrNil8-12 |  X4CrNil8-12 |  X4CrNI1g-12 | 13
. NFA35-578-91
0Cr23ni13 - SUS309S | 309S - - 7 150N 313 15
| 0Cr25Ni20 | - | suUs310S | 310S |  310S31 | - | Z8CN25-20 | 16
20
0Cri7Ni12Mo2 | 08KH17H13M2T | SUS316 316 316531 X5CrNiMo17-12-2 | Z7CND17-12-2
20a
OCri8Ni12Mo2Ti | OBKHI7HI3M2T | SUS316TI | 3ol 32031 X6CrNiMoTi17-12-2 | X6CrNiMoTi17-12-2 21
19
00Cr17Ni14Mo2 | 03KH17H14M2 | SUS316L | 316l 316513 X2CrNiMo18-14-3 | X2CrNiMo17-12-2
19a
0Cr17Ni12Mo2N - SUS316N | 316N |X5CrNiMo17-12-2 | X5CrNiMo17-12-2 | X5CrNiMo17-12-2 -
19N
00Cr17Ni13Mo2N - SUS316LN | 316LN |X2CrNiMo17-11-2 | X2CrNiMoN17-11-2 | X2CrNiMo17-11-2
19aN
| 0Cri8Ni12Mo2Cu2 | - | sus3ienr | - | - | - | - | -
|00Cr18Ni14Mo2Cu2 | - | sus3tedL | - | - | - | - | -
| OCri9Ni13Mo3 | 08KH17H15M3T | SUS317 | 317 |  316S33 | X5CrNiMo17-13-3 | - | -
| 00Cri9Ni13Mo3 | O03KH16H15M3 | SUS317L | 317L | Part-4317S12 | X2CrNiMol18-15-4 | X2CrNiMol18-15-4 | 24
| 0Cri8Ni16Mo5 | - | sus3izit | - | - | - | - | -
| 1Cri8Ni9Ti | 12KH18H10T | - | 321 | 321S31 | X6CrNitIl8-10 | X6CrNilg-10 | 11
| OCri8NilOTi | O08KH18H1OT | SUS321 | 321 |  321S31 | X6CrNiTil8-10 |  X6CrNiTilg-10 | 15
| OCri8NilINb | O08KH18H12B | SUS347 | 347 | 347531 | X6CrNiNb18-10 | X6CrNiNb18-10 | 16
| oCrisniocu3 | - | SUSXM7 | XM7 | X3CrNiCul8-9-4 | X3CrNiCu18-9-4 | X3CrNiCul8-9-4 | -
| 0Cri8Nii3si4 | - | SUSXM15]1 | XM15 | - | - | - | -
| 0Cr26NisMo2 | - | sus32oit | - | - | - | - | -
| 1Cri8Nil1Si4AITi |15KH18H12G4TYU | - - - | - | - | -
| 0Cri3Al | - | SUS405 | 405 | 405531 |  X6CrAli3 | X6CrAi13 | 5




| 00Cr12 | | sus4toL | | | | z3CT12 |
| 1cr17 | 12kH17 | sus430 | 430 |  430S17 | X6Cr17 | X6Cr17 | 8
| YCri7 | | SUS430F | | | X6CrMoS17 | | 8a
| 1Cri7Mo | | susaz4 | | X6CrMo17-1 |  X6CrMol7-1 |  X6CrMol7-1 |  9c
| 00Cr3oMo2 | | sus44711 | | | | |
| 00Cr27Mo | | susxm27 | xM27 | | | |
| 1cr12 | | SUs403 | 403 | 410521 | X6Cr13 | X6Cr13 | 3
| 1Cr13 | 12KH13 | sSus410 | 410 |  410s21 | X12Cri3 | | 3
| oCri3Ae | | sUs405 | 405 | 403517 | X6Cr13 | X6Cr13 | 1
| Yicri3 | | sus416 | | 416521 | | x12crsi13 | 7
| 1Cri3Mo | | sus41031 | | | | | X12CrM126
| 2cr13 | 20KH13 | Sus42011 | 420 | 420537 | X20Cr13 | X20Cr13 | 4
| 3cri3 | 30KkH13 | SUS42012 | 420 |  420S37 |  X30Cri3 | X30Cr13 | 5
| Y3Cri3 | | SUS420F | | | | |
| 4Cr13 | 40KH13 | | | X46Cri3 | X46Cr13 | X46Cr13 |
| 1Cr17Ni2 | 14KH17H2 | SUS431 | 431 | 431529 | X17CrNil6-2 | X17CrNile-2 | 96
| 7Cri7 | | SUS440A | | | | |
| 8cri7 | | SUS4408B | | | | |
| 9cr17 | 95kH18 | susadoC | | | | |
| 11Cr17 | | sus440C | | | | |
. oviicr1y | | SUS440F | | | | |
| 9CrigMo | | sus440C | 440C | | | |
| oCrigMov | | | | X90CrMov18 |  X90CrMovi8 |  X90CrMovig |
1SO683/16-
0Cr17Ni4Cu4Nb SUS630 ASTM A564M-95 S17400 7
1
0Cri7Ni7Al 09KH17H7YU SUS631 17700 | X7CrNiAL17-7 X7CrNiAl17-7 X7CrNiAl17-7 2




\ 17 - Steel Bars for Concrete Reinforcement (Deformed Bars and Plain Bars)

‘ ‘ | Analysis (product analysis) % | Physical properties |S rf
urface
Countr |Standar | Steel Cc Yield Tensile s
; conditio
y d grade | ,ax  Mn o = Si Others strength | strength Bl f CE iz
0, : 0 n
max. | max. N/mm? N/mm? on % dia./180
Gost 3SP/PS 440 550 16
5781-82 |
. Class o deforme
Russia A400S 0.22 |1.60 | 0.05 0.05 |0.09 = 90°%a=3d d
3SP/PS 500 600 14
Class
A500S
0.40
20MnSi = 335 510 16
0.17- DL
1025 |1 29 0.20
China | CBL499 | 200nS! - 10.045 |0.045 | - | V:0.04-0.12 a=3g | deforme
1.60 0.80
G 400 570 14
2smnsi | 420 -
’ 1.00
| | 40 0.050 | 4| |
3% 300 500 1277 |Y
(=equi (0.06 5
V. d
ASTM A . 2) Depende
615-96 | Metric) | | I ) L=200m nt on degoorTe
hot m nominal p
| rolled L| 0.050 | | 4 dia. plain
(equiv, | 400 | * . d
usa | R Cequi (.06 400 600 %7 |
standard v. 2) d
ASTM A | Metric)
615 M- I
96) 75 J | | |
520
(=equi : - - 520 - : : - -
V.
Metric)
SR235 382
ER 2% 235 | to 20 (24) 3d
= Type 520
1
C + Mn/6 .
— - S max. Plain
SR295 480
SR 30 294 to 16 (20) 4d
= Type 618
2
NS G | S L=8d
Japan | 3112 | 700 1027 (160 - - - 0.50 343 [490 |OR(L= | 18 (20) | 4d/5d*
(1975 |~ JP 4d)
SD390
SD40 deforme
= Type 0.29 /1.80 0.55 392 559 16 (18) 5d d
4
SD490 90°
f%?ge 0.32 1.80 0.60 490 618 12 (14)
5 5d/6 d*
BS 4449 0.060 | 0.060 11
- (1988) 250to | 5x |L=5.65L .
British 250 0.25 = (0.06 | (0.06 = = 425 Re So 22 2d plain
Hot 8) 8) H




Rolled 460 12
0.050 | 0.050 CE max (dE%Gm (EERRE)
460/42 0.40 ' 3d deforme
5 ' (0.05 | (0.05 14 d
8) 8) 0.51 425 (@t
(dEQ16m
m)
oot 1022 0.050 | 0.050 0.12 ‘ _ 420|500 plain or
DIN 488 ( ( ( ( N't?ge L=10d 10 deforme
BSt |(0.24 0.05 | (0.05 0.13 d
0 | 5 5 : ‘ 500  |550
St 37-2 0-17
Ge;'"a fEQ16 N 235
y mm (021 0.050 | 0.050
DIN ) 340 || _s 6511
17100 0.009 - to _S'O 26 plain
(1980) 0.20 (05-?6 (05-?6 470
f>16 (0.010) 225
mm | (0.25
)

\ 18 - Steel Wire Rods

| Analysis %

‘ Country | Standard | Steel grade
| | | | C max. | Mn |Pmax. |Smax. |Nmax. |Si: max.
| | | Q195 | 0.06-0.12 | 0.25-0.50 | | | |
| China | GB 701-88 | Q215 | 0.09-0.15 | 0.25-0.55 | 0.045 | 0.050 | | 0.30
Q235 0.14-0.22 | 0.30-0.65
| | | | | | | | |
| | | 1KP | 0.06-0.12 | 0.25-0.50 | | | |
| Russia | GOST 380-88 | 2KP | 0.09-0.15 | 0.25-0.50 | 0.040 | 0.050 | |
| | | 3KP | 0.14-0.22 | 0.30-0.60 | | | |
‘ | | SWRM 6 | 0.08 | ‘ | | |
0.60 max.
| | | SWRM 8 | o010 | | | | |
| | | SWRM 10 | 0.08-0.13 | | | | |
| | | SWRM 12 | 0.10-0.15 | | | | |
Japan JIS G 3505-1980 0.045 | 0.045
| | | SWRM 15 | 0.13-0.18 | 0.50-0.60 | | | |
| | | SWRM 17 | 0.15-0.20 | | | | |
| | | SWRM 20 | 0.18-0.23 | | | | |
| | | SWRM 22 | 0.20-0.25 | | | | |
‘ | | SAE/AISINo.1005 | 006 | 035 | | | |
| | | 1006 | 008 | 025040 | | | |
| | SAE J 403 | 1010 | 0.08-0.13 | 0.30-0.50 | 0.040 | 0.050 | |
USA
| | identical with ASTM A 510-82 | 1008 | 010 | 0.30-0.50 | | | |
| | | | 0.08-0.13 | 0.30-0.60 | | | |
SAE/AISI No. 1010 G 1010
| | | | (0.06-0.15) | (0.27-0.63) | (0.048) | (0.058) | |
0.17 0.050 | 0.050 | 0.009
Germany DIN 17100 St 37.2EQ16mm
(0.21) 0.065 | (0.065) | (0.010)




EN 10088 - 1
Steel names

X2 CrTi12

X6 Cr 17
X3CrTi17

X6 Cr Mo 17-1
X6 Cr Mo S17
X2 CrTiNb 18
X2 Cr Mo Ti 18-2

EN 10088-1
Steel names

X10 Cr Ni 18-8
X8 Cr Ni 18-9

X5 Cr Ni 18-10
X2 Cr Ni 19-11
X2 Cr Ni 18-9

X6 Cr Ni Ti 18-10

EN 10088-1
Steel names
X12Cr13
X20Cr13
X30Cr13
X17CrNi 16.2
X29CrS13

EN 10088-1

Steel names

X5CrNiMo 17-12-2
X3CrNiMo 17-13-3
X2CrNiMo 17-12-2
X2CrNiMo 17-12-3
X6CrNiMo 17-12-2

‘Numerical
|1.4512
1.4016
|1.4510
|1.4113
|1.4105
|1.4500
|1.4521

‘ Numerical
|1.4310
|1.4305
|1.4301
|1.4306
|1.4307
|1.4541

‘ Numerical
|1.4006
|1.4021
|1.4028
|1.4057
11.4029

‘ Numerical
|1.4401
|1.4436
|1.4404
|1.4432
|1.4571

AlSI

409
430
430Ti
434
430 F
441
444

AlSI

301
303
304
304L
304L
321

AlSI

410
420
420
431
420 F

AlSI

316
316
316L
316L
316Ti

Stainless steel

FERRITIC
NF A 35-573**
NF A 35-574**
Z3CT12
Z28C17
Z4CT17
Z8CD 17.01
Z8 CF 17
Z3CTNb18
Z3CDT18-02

NF A 35-573**
NF A 35-574**
Z11CN 18.08
Z 8 CNF 18.09
Z7CN 18.09
Z3CN 19.11
Z 3 CN 19.09
Z 6 CNT 18.10

MARTENSITIC

NF A 35-573**
NF A 35-574**
Z10C 13
Z220C13
Z33C13

Z 15 CN 16.02
Z29CF 13

NF A 35-573**
NF A 35-574**
Z7CND17.11.2
Z7 CND 18.12.03
Z7 CND 17.12.02
Z 3 CND 17.13.03
Z6 CNDT 17.12

} UNE 36016** DIN 17440*

- | X2CrTit2 |

X8Cr17 X6Cr17

| | |

X8CrTi17 X3CrTi7

| | |

- | X6CrMo17-1 |

- | X4CrMos 18 |
|
|

AUSTENTIC CHROMIUM-NICKEL

UNE 36016**

| X2CrMoTi18-2

DIN 17440**

| X12 Cr Ni 17-07

| X140 CrNis 18-09
| X6 CrNi 19-10

| X2 CrNi 19-10

-

| X6 CrNiTi 18-11

-

| X10 CrNis 18-9
| X5 CrNi 18-10

| X2 CrNi 19-11
|-

| X6 CrNiTi 18-10

AUSTENITIQUES CHROMIUM-NICKEL MOLYBDENUM

} UNE 36016** } DIN 17440** }
- |X10Cr13 |
| Xx20Cr13 | X20Cr13 |
| X30Cr13 | X30Cr13 |
- | X20CrNi17-2 |
- - |
| UNE 36016** } DIN 17440**

| X6CrNiMo 17-12-03
| X6CrNiMo 17-12-03
| X2CrNiMo 17-12-03

| X6CrNiMo 17-12-03

| X5CrNiMo 17-12-2
| X5CrNiMo 17-12-3
| X2CrNiMo 17-13-2
| X2CrNiMo 17-12-2
| X6CrNiMo 17-12-2



X2CrNiMo 18-15-4
X1NiCrMoCu 25-20-5

14438 317L
14539  904L

Z 3 CND 19.15.04 - | X2CrNiMo 17-16-4 |
Z 2 NCDU 25.20 - - |

EN 10088-1 NF A 35-573** [

|Stee| names ‘ Numerical . NF A 35-574** ‘ OiN

X2CrNiMoN23-4 |1.4362 | |23 CN23.04 Az -

X2CrNiMON22-5-3 | 1.4462 | |Z3 CND 22.05 Az -

X2CrNiMoN257-4 |1.4410 R |23 CND 25.06 Az |-

I I - - | I - - I I
heat-resisting steels

I I - - I I - - I I

B0 e NF A 35-578** AISI DIN**

|Stee| names ‘ Numerical

X8CrNi 25-21 |1.4845 |28 CN 25.20 3108 X12CrNi 25-21

X12CrNi 23-13 |1.4843 |Z15CN 23.13 309S X7CrNi 23-14

X15CrNiSi 20-12 |1.4828 |Z17 CNS 20.12 X15CrNiSi 20-12

X15CINiSi 25-21 |1.4841 |Z 15 CNS 25.20 314 X15CrNiSi 25-20




CIUIA B s ®
CHI' AISI, T'epmanus Snonus Kuraii crkobpuTa Wranus A%?]Iglg
FOCT | ASTM, DIN JIS GB g“s" UNI NE
ASME >
316L 00Cr17Nil4M X2CrNiMo 18-
03XI7HIAM | SA- | X2CrNiMol8- |qiiq s 02 316813 14-3 73 CND
3 240TP31 14-3 00Cr17Nil4M | LW22  |X2CrNiMol713 | 17-12-03
6L 03 KG
Z1CN
18-12
304811 ZIEN
LW 20 18-10
304 L LWCE20 | X2CNi 1811 | Z3 CN
SA- | X2CrNil1911 X3 CrNi18 11 | 19-10M
03X18HIL |, 401p30 |GX2 Cr Ni 19-11 |SUS304 L . S5 GX2CNi 19 | Z3CN
304 C12 (LT
4L 10 18-10
o1 Z3CN
3058 11 1011
Z3CN
19-11FF
°3XHT28MH | X3NiCrCuMoTi2 ] ) ) ) )
06X28M/IT e
SUS 305 .
305 . 305817 | X7CiNil8 10 | Z5CN
OOXISHLL 1 3905 | X4CMIS12 1 BUS - 305519 | X8 CrNi 1910 | 18-11FF
sl Z11CN
A 167
301 301 S21 =18
X12CrNil7-7 X10CrNil8-8 | Z 11 CN
O7TXI6H6 1 A 240 1y 5cnirg-g | SUS 301 - 01522 1 ¥ 15Ceil7-07 | 18-08
301 CrNi 17/7
Z12CN
A 666 1809
301
BS 1449
08kn A 622 St 50-2 SPHE . | HR - 3C
403
409 76 C13
SUS 403
osx13 | 4108 X6Cri3 gy aios ] 403817 sGEnle | 29E
429 X7 Cr 14 SUSA29 78
SA-240 C13FF
TP 4108
316 Ti
A 167
316Ti
08X17HI3M | A 213 | X6CrNiMoTi 12 OCrI8NiI2Mo | 5o ¢ 13 76
2T F316H 122 SuUs 3Ti NN X 6 CrNiMoTi | 0
10X17HI3M | A240 | X 10 CrNiMoTi | 316Ti | 1Cr18Nil2Mo 17/13/2‘ 1/2 T 1713 G
2T 316Ti 18-12 3Ti ! :
A 368
316Ti
SA-240




TP 316Ti
SA-479
316Ti
osx17r | 430Ti | X6CiTilr SUS ] ] X3CrTil7 | Z4CT
439 X3CrTil7 | 430LX X 6 CrTi 17 17
304811 e
19-10 FF
304515
304 Z5CN
304 0 SREE 17-06
08X18HI0 X5CrNi1810 | SUS 304 ] 304817 |XscrNiisio|, 17"
SA-240 Z6CNIS.
304831
TP 304 09
LW21 .
LWCEF 21 o
347
A 167 347820
347 347831
A240 | X6 CrNiNb 18 0CrI8NilINb | ANC 3 Grade . Z6
0SX1SHI2E | 347 10 SUS 347 | 1Cr18Nil INb B K Crﬁlm’ 181 cNNb
A313 | X6CINiNbI8-10 1Cr19Nil INb |Cr Ni 18/9/Nb 18-10
347 CiNi 18/9
A 580 0.10C/Nb
347
L 02 DC 04 / FeP
LD LltR- 21 04 DC 04/
0SIOA | A620 | FeP04/St14 | SPCE ] DC 04/FeP 04
HR 1 FeP 04
St 14 S
St4
A 516-55
A 516-60
0912C | A 516-65 ] Sé\g‘lf ] ] ] ]
A 561
Gr70
X7 CeNiAl 177 . Z9CNA
09X17HTIO | - Lo 7T SUs 631 | 0Cri7NiTAL | 301581 ] v
C1010
A 108
1010
A29 040 A 10 1o
M1010 C10 S10C 045 M 10 re leiorr
10 A 510 CIOE S9CK 10 En2A e o
1010 Ck 10 SACM 1 En32A 10
A 575 HS 10
M1010
SA-29
M1010
A268 | XI0CrAll3 Z13C
10X13CI0 | 1psos | X10CrAISil3 - - - RADERIE | =
10X23H18 | SA-240
20X23H18 | TP 310S . : . . ) .
A 201 Gr
12K o ASt 35 ] ] ; ] ;




12X13
15X13J1

410
430
A 183 F6
A 193 B6
A 479
410

X10Cr13
X12 Cr13
GX 12Cr12

SUS 410

410C21
410821
ANC 1A

X 10 Crl3
X 12 Cr13

Z10C13
Z12C13

12X17

430
A182F
430
A 240
430
SA-182
Grade F
430
SA-240
Type 430

X6Crl7

SUS 430

1Cr15
1Cr17
MLI1Cr17

17Cr
430S17
430S18

X6Crl17
X8Cr17

Z8C17

12X18H10T
06X18H10T
08X18H10T
09X18H10T

321
A213
TP321H
SA-240
TP 321

X6 CrNiTil8
10
X10 CrNi Ti 189

SUS 321

321812

76 CNT
18.10

12XM

A 182
grade
F12
A213
Grade
T12
A 335
Grade
P12
A
387A,B,
C

13CrMo-44

12X2M

A 182
Grade
F22
A335
Grade
P22
387
Grade D

10CrMo910

12X1MD

14MoV 63

1412

A414 Gr
F.G
A 515
Gr70
A516
Gr70

17 Mn4

SB 46
SB 49
SGV 46
SGV 49
SPV 32

A 48CP

15

C1015
A 108
1015
A 512
1015
A 576

C15
CI15E
Ck 15

S15C
S 15 CK

15
HI5A
ZG200-400
(ZG 15)

C 18 RR
XC 15
XC 18




1015 |

A 621 FS
Type A
Iskn | 3D Eg DD 11 (StW22) | SPHD - . - 1C
Type B
SWRCHI
A 29 5A
15mc 1015 QSt 38-3 SWRCHI MLI15 . CB 15 -
6R
15H2M
15HM ol i - i - - -
15X . 15Cr3 - - - - _
A 182
Grade F5
15XsM |08 - - - - - -
Grade B5
15X25T | A 268
15X28 TP446 B . - . . .
15X® 6117 | - - - - - -
A 182
grade
F12
A213
15XM Grade 13CrMo-44 - - - - -
T12
A 335
Grade
P12
SG 295
SG 30
siy | SMS3B
Adl4 SM 53 C Fe 410 KW
A (R s 22N SPV 315 - P265GH | 'po¢scH -
ASt41
P 265 GH SIBy 2
SPV 355
SPV 36
S$355J2G3 / Fe
gig?; sl a2l A lfie L0 $3557)2
177C . Stora SM 520 C 16Mn . Fe E 420 o3
3551903 SM 53 C S355J2G3
St52-3 G
SA-29 15CIMn 527M 17 16 MC 5
18XT Grade 16 MnCr 5 - 0CMA 590 H 17 16 MnCr5 | 16 MnCr
5115 590 M 17 5RR
C1020 c22 040A20
A 105 C 22N 070 M 20 C20
20 Grl C223 sszz(;)c% - 070 M 26 c21 chzé)s
A 106 Ck 22 1C22 c22
GrA R S35 R 2




A 659 CS

Type
1020

A 794 CS

Type
1020

St45.8

En3A
En3B
En3C
En3D

20K

A 283-C
A 285-
AB,c
A 414

Grade E

A 515-5

A 515-60

A 515-70

HII
P 265 GH

SG 295
SG 30
SM 53 B
SM 53 C
SPV 315
SPV 32
SPV 355
SPV 36

P 265 GH

Fe 410 KW
P 265 GH

20rmc

A 29
1020

SWRCH1
7R

ML20

0/4

20H2M
20HM

4621

20X |

5120

20X |

6120

22CrV4

20X13

420
A 276
420
A 580
420

X20Cr13

SUS
420J1

2Crl3

420 S 37
En56C

X20Cr13

Z220C
13

20X17H2

431
A 493
431
A 580
431
SA-479
Type 431

X17CrNil6-2
X17CrNil6-2 (X
20 CrNi 17 2)

SUS 431

1Cr17Ni2
ML1Cr17Ni2

431S29
En57

X 16 CrNi 1

Z15CN

16-02

Z15CN
16.02 CI

20X25H20C
2

310
314

X15CrNiSi25-20

X15CrNiSi25-21

SUS Y
310

2Cr25Ni20

X 16 CrNiSi 25
20

Z15

CNS 25-

20

20XM

4130
SA-29
Grade

4130

25 CrMo 4
GS-25 CrMo 4

SCM 420
SCM 430

ML30CrMo
ML30CrMoA

25 CtMo 4

25 CrMo 4

25 CrMo

20XH

| 3120

22K

1022
1518

S Mn C
420

120M19

25

| C1025

25T

1025
A 108
1025
A 510
1025
A 512

GS-Ck 25

S25C

25
257
7G230-450
(ZG 25)

070 M 26
080 A 25




1025
A513
1025
A576
1025
A 193
Bl4
25XIM® | S0 | 24CiMovss - - - . -
B21
Y SWRCH3
30 1030 : OK | ME25Mn 11 : .
SWRCH3 | ML30
SA-29 3K
1030
30X 5130 - - - - - )
4130
A302Gr
30XM B 25CrMo4 = - - - -
A304
z30cC
sUs 420845 | GX30Cr13 | 13
30X13 | 420F X30Cr13 o 3Cr13 EhseD e |z
13
SCM 435
34 CrMo 4 34 CrMo
30XM - | esnieama | S08GS| stun || SiGed | sdRl 7
3012 - 36 Mn 5 - Enl5 - 40M5
SMn 438
Enl5A
H
C1035 35
35 C1034 s S 35C - 080M36 - XC 38
A107
X | 5132 34Cr4 - - - - 2
XM | - 34CtMod - - - - -
40 080A40
40 1040 o S 40C - 060A40 - XC 42
530A40
40X 5140 41Cr4 S Gr 440 - 30040 - 42C4
z38C
13M
z40C
X38Crl3 13
40X13 - X39Cr13 oo - 420845 Xloay | zaoc
X46Cr13 14
za4C
14

7.50 C




14

40X2H2MA

4340
SA-29
Grade

4340

40 NiCrMo 6

SNCM
439
STPT 38

40CrNiMoA
ML40CrNiMo
A

818 M 40

40XH

3135
3140

40Ni Cr 6

640M40

40XH2MA

9840

36 CrNiMo 4

36 CrNiMo 4

36 CrNiMo 4

36
CrNiMo
4
40 NCD
3

45

1045
A 107
A 29
1044
SA-29
1044

C45
Ck 45
Cq 45

S 45C
SWRCH4
5K

MLA45

080M
080M46

XC48

45T

1045
A 108
1045
A29
1045
A311
1045
A 576
1045
SA-29
1045
SA-311
1045

C45E
Ck 45
GS-Ck 45

S45C
S48C

45
7G310-570
(ZG 45)

C45E

C45E

C45E
XC 45

45X

5145

50

C1050
A 108
1050
A 29
1050
A 311
1050
A 510
1050
A 576
1050
SA-29
1050
SA-311
1050

C50E
Ck 50

50

080 M 50
C50E

C50E

C50E
XC 50

50X

5147

55

C1055
A29
1055

A 576

C55
Ck 53

S55C
S 55C-
CSP

070 M 55
C55
En9
FEnOK

C55

AF 70
C54
C55




1055
SA-29
1055
C1060
A 29 $58C 060 A 62
60 1060 S 60 C- 60
A 576 C 60 CSP : C 60 C 60
60T CS 60
1060 S 65 C- 1S €0
SA-29 CSP
1060
Q195
C10 A283 | S185/Fe310-0 Q195-F
Sl | Gk A St33 kL (TS el 1 S 1 -
Q195-b
A53 Gr Q215B
Cr2mc A Q215B-F
Cr2en | A192 Gr St ee - Q215B-Z SR - -
A Q215B-b
A 107 A3
A 283 USt 37-2 Q235A
Cr3xkm Grade C USt37-2 G - Q235A-F - - -
SA-283 RS$37-2 Q235A-Z
C Q235A-b
A 414 523%%)(]})31/ I HS 37/23 $23572
Crden | Oade A St37-3 SS34 : 523312G3 | g23552G63 | 63
A 570 S 373G 40C E 24-
Grade 36 | 0o 3 ) BS4360 2NE
A 570
Crsen | oo St 50-2 SS 50 ; ; ; A 50-2
Crérc A5T72 E33SSf gg_;%-z SM 570 ) 55¢C E 335 £ 335
Créen | Grade 65 | (oot SM 58 E 335 Fe 590
MCTOYHUK: gOStS.Org
| Mapka crajm ‘ Amnajioru B ctranaaprax CLIA
| Ctpansl CHI' TOCT | EBpoHOpMBI
| 10 . CIOE 11121 | 1010
| 10XTHI | 10XTHI 15805 ]
| 14XH3M |14 NiCrMol -3-4 | 1.6657 | 9310
| 15 | CISE |Ll141 | 1015
| 15T | CI6E L1148 1016
| 16 XT | 16MnCr5 | 17131 5115
| 16XTP | 16MnCiBS | 17160 | ;
| 16 XTH | I6NiCrd 15714 -
| 17T1C | S23512G4 10117 -




| 17 XH3 | ISNiCr13 15752 E3310
| 18 XITM | 18CrMod | 17243 4120
| I8X2H2M | I8CrNiMo7-6 | 1.6587

| 20 | C2E  |L1S5L 1020
| 20 XM | 20MoCr3 17320 | 4118
| 20XTHM | 20MoCr22 | 1.6523 | 8617
| 25 | C25E |L1Is8 | 1025
| 25 XM | 25CMod | 17218 | 4130
| 28T | 28Mn6 L1170 1330
| 30 | CE LT 1030
| 34X | 34cd (17033 5130
| 34X2H2M | 34CrNiMo6 | 16582 | 4340
| 35 | C3E[L1I8L| 1035
| 36 XHM | 36CrNiMo4 | 16511 | 9840
| 36X2H4MA | 36NiCrMol6 |1.6773 |

| 40 | C40E L1186 1040
| 42 XM | 42CiMod  [1.7225 | 4140
| 45 | C45E L1191 1045
| 46 X | 46Cr2 17006 5045
| 50 | CS50E|1.1206 1050
| 50 XTI | 50Ctv4 18159 6150

McToyHuk: metaltrade.ru

Mapka crajm ‘ Amnajioru B cranaaprax CLIA

Crpansl CHI' TOCT ‘ EBpoHopMBI

10X2 M | 10CMo9-10 | 17380 F22
13 XM | 13CiMod4 | 17335 | F12

14 XM® | 14MoV63 17715 |
15M | I5Mo3 15415 F1

17T | 17Mn4 10481

20 228 10460

20T . 20Mn5 L1133

20X1IMHO | X20CrMoV12-1 | 1.4922

McTouHuk: metaltrade.ru

Cranb KOHCTPYKUMUOHHaA yrnepoaunctTas

Crtpansl CHI™ (TOCT 1050-88) 3apyOeKHBIC aHATIOTH




Tepmatus (DIN) | CILLIA (ASTM)
10 1.0301 | C 10/Cx 10 1010
15 1.0401 | C15/Cx 15 1015
20 1.0402 |C 22/Ck 22 1020
30 - - 1030
35 1.0501 |C 35/Ck 35 1035
40 1.0511 |C 40/Cx 40 1040
45 1.0503 |C 45/Ck 45 1045
50 1.0540 |C 50/Cx 50 1050
55 1.0535 |C 55/Cx 55 1055
60 1.0601 |C 60/Cx 60 1060

McToununk: metallopt.ru

Cranb KOHCTPYKUMWOHHaA nermpoBaHHas

Crpasst CHI (FOCT, TV) 3apyOeKHBIC aHAIOTH
T'epmanus (DIN) | CILA (AISI)
12XH3A 1.5732 | 14NiCrl0 -
12X2H4A E3310
15XM 1.7335 | 13CrMo44 -
17T1C 1.0570 St52-3 -
18XT 1.7131 16MnCr5 5120
20XM 1.7218 | 25CrMo4 4130
27XTP 1.5526 | 30MnB4 -
30X3MD 1.8519 | 31CtMoV9V -
30X2H2M 1.6580 | 30CrNiMo8V -
34X2HMIO 1.8550 | 34CrAINi7V -
38X2H2MA 1.6582 | 34CrNiMo6 4330
40X 1.7045 42Cr4 5140
40XT'M 1.7225 | 42CrMo4 4140
40XH2MA 1.6565 | 40NiCrMo6 4340
40XT'HM 1.6546 | 40NiCrMo22 8640
45T 1.0912 46Mn7 -

McToununk: metallopt.ru

Cranb KOHCTPYKLMOHHasA noglmMnHUKoBas

‘ Mapxka craamn | Amnajioru B crangaprax CLHIA

‘CTpaHLI CHI TOCT ‘ EBpoHOpMBI

| 1IX4 | 100Cr2 | 13501 | 50100




| IIX15 | 100Cr6 | 1.3505 | 52100
| mXIscr | 100CTMn6 | 1.3520 | A 485 (2)

| 11IX20 M |100CrMo7 | 1.3537 | A 485 (3)
McTouHuk: metaltrade.ru

CTanb KOHCTPYKLIMOHHaA peCcCOPHO-NPYKMHHasI

| Mapka crajm | AmnaJjioru B crangaprax CLIA
| Ctpansl CHI' TOCT | EBpoHOpMBI

| 38C2A | 38Si7 15023 | -

| 50 XTOA | 50Crv4 | 1.8159 | 6150

| S2XIMOA  51CrMoV4 | 17701 | -

| S5XC2A | s4sICr6 | 1.7102 | -

| 55 XTA | s5C3 17176 | 5147

| 60C2XTA | 60SiCR7 |1.7108 | 9262

McTouHuk: metaltrade.ru

Crpamst CHT (TOCT, TV) 3apyOeKHBIC aHATIOTH
T'epmanust (DIN) | CIIA (AISI)

70 1.1231 | Ck 67 1070

75 1.0605 | C75 1074

85 1.1269 | Ck 85 1086

50XDA 1.8159 | 50Crv4 6150
55C2 1.5026 | 55Si7 -

60r 1.0601 | C60 1060

60C2 1.5027 | 60Si7 9260

60C2I'X 1.5092 | 60SiCr7 9262
70C2XA 1.5029 | 71Si7 -

McToununk: metallopt.ru

Cranb UHCTPpYMEeHTaribHasa yrnepoaucTas

3apyOeKHBIC aHATIOTH
Crtpansl CHI" (TOCT,TY)
Tepmanust (DIN) | CIIA (AISI/ASTM)

v7 1.1620 | C 70W2 -
V7A 1.1520 | C 70W1 -
V8 1.1625 | C 80W2 -
V 8A 1.1525 | C 80W1 W 108
Y10 1.1645 |C 105W2 -




Y 10A 1.1545 |C 105W1 W 110
V11 1.1654 | C 110W =
vi13 1.1663 | C 125W W 112

McToununk: metallopt.ru

Cranb UHCTPYMEeHTalnbHasA nermpoBaHHas

3apyOeKHBIC aHATIOTH
Crpansl CHI" (I'OCT, TY)
I'epmanus (DIN/BOHLER) | CIIIA (AISI/ASTM)
X12 1.2080 X210Cr12 D3
X12B 1.2436 X210CrW12 -
X12MD* 1.2379 | X155CrVMol2-1 D2
X12M®4-MIT - K190PM -
95XD 1.2210 115CrV 3 L2
9X1d 1.2067 102Cr 6 L3
2o 1.2842 90MnCrV 8 02
95XI'BD 1.2510 |  100MnCrW 4 O1
3X3B9D 1.2581 | X30WCrVv9-3 H21
95X5I'M 1.2363 | X100CrMoV5-1 A2
95XM 1.2303 100CrMo 5 L7
95X18 1.4125 | X105CrMol7 A473 (440C)
SXHM 1.2713 | 55NiCrMoV 6 L6
5XB2CO 1.2550 60WCrV 7 S1
5X3M2D - - S7
SXH2M® 1.2714 | 56NiCrMoV 7 -
3X3M3d 1.2365 | X32CrMoV3 3 H10
4X5MaC 1.2343 | X38CrMoV5-1 H11
4X5Mo1C 1.2344 | X40CrMoV5-1 H13

*BO3MOXXHO MPOU3BOACTBO METOAOM MOPOLLKOBOM METanmyprum

McTounmk: metallopt.ru

Cranb UHCTPYMeHTanbHasn 6b|CTpope>Kyu.|a;|

Mapxka ctaamn

|AHaJ10m B cranaaprax CIIIA

Ctpansl CHI' TOCT | EBponopMbI |

POM2COlO-MI | - | - | All
| S2-92 13348 | M7

P2MIOKS-MIT | S2-10-1-8 |1.3247 | M42
POMS-MIT | S65-2 | 1.3343 | M2

|
|
|
. P2Mo-MII
|
|
| P6MS K5-MII

| $6-52-5 13243 |




| POMSO3MI | S6-5-3 | 1.3344 | M3
. PeMso4MIT | - | - | M4
| PEMS®3KEMIT | - | - | M36
| P10 M4 ®3 K10-MIT | $10-4-3-10 | 1.3207 | -

| PEMS®3KO-MIT | - | - | M48
. P2Me®sSMIT | - | - | M6l
| PI2O4KSMI | SI12-1-4-5 | 1.3202 | -

. PR2OSKSMO | - | - | TI5
| P18-MIT - | - Tl

McTouHuk: metaltrade.ru

Crpamst CHT (TOCT, TV) 3apyOeKHbIC aHATIOTH
I'epmanust (DIN) | BOHLER (D-016) | CIIIA (AISI/ASTM)
P18* 1.3355 S 200 T1
PO6MS5* 1.3343 S600/S601 M2
P6M5KS5* 1.3243 S 705 -
P6M5®3 - MII 1.3342/1.3344 S 790PM M3
PO6MS5d4 - MIT - S 690PM M4
P6MS5®3K8 - MIT - S 590PM M 36
P10M2®5KS8-MIT - S 390PM -
P10M3®4KS8-MIT - - -
P12®3 1.3318 - -
P12M®4 - MP - S 207PM -
P12K5®4 - MII - S 308PM -
P12M6®5 - MII - - M 61
P12M®5KS5 - MIT 1.3202 - T15
POM2C®10 - MIT - CPM 10V All

*BO3MOXHO MPOM3BOACTBO METOAOM MOPOLLKOBOW METaNMyprum
McTounmk: metallopt.ru

Ctpansl CHI' ('OCT) AHajor Ctpana, CTangapt
20T°J1 A352 Gr LCC |CLIA, ASTM A352
20771 A757 Gr A2Q |CIIA, ASTM A757
20771 A216 Gr WCC |CILIA, ASTM A216
30ICJI A304(1330H) |CILIA, ASTM A304
30ICJI A322 (1330) |CILIA, ASTM A322
20J1 A732 (1A) CIIA, ASTM A732
25J1 A352 Gr LCA |CHIA, ASTM A352




2571 A732 (2A) CIIA, ASTM A732
2571 A216 Gr WCB |CIIA, ASTM A216
30J1 A352 Gr LCB |CIIA, ASTM A352
30J1 A216 Gr WCB |CIIA, ASTM A216
35]1 A356 Grl CIIA, ASTM A356
40J1 A732 (3A) CIIA, ASTM A732
WNcTounnk: www.td-ksz.com
Ctpanbl CHI' (T'OCT) Anajor Crpana, Ctangapt
2001 1.1120 |T'epmanus, DIN 17182
30I'CJ1 1.1165 |T'epmanus, DIN 17205
15J1 1.0420 T'epmanms, DIN 1681
20J1 1.0619 |T'epmanus, DIN EN 10213-2
2571 1.0446 |T'epmanus, DIN 1681
35J1 1.0552 |T'epmanusi, DIN 1681
4571 1.0558 |T'epmanusi, DIN 1681
NcTouHmk: www.td-ksz.com

Ctpansl CHI' ('OCT) AHaJsor Ctpana, Ctanaapt

30I'CJ1 AO35 MnSi5 |Benrpus, MSZ 8272

30I'CJ1 30 GSL Bosrapust, BDS 6550

30I'CJ1 T30 Si Mn12 |Pymbaus, STAS 1773

15J1 15LIT Bosrapust, BDS3492

15J1 AM1 BenukooOpuranus, B.S.3100 (91)

15J1 Ao 400 FK Benrpust, MSZ 8276

15]1 L 11400 Tlonsmra, PN/H 83152

15J1 OT 400-3 Pymbaus, STAS 600

15J1 422630 Yexwust, CioBakus, CSN 422630

2571 161 grade 430 |BemuxoOpuranus, B.S. 1504 (76)

2571 25 L1 Bosrapust, BDS 3492

2571 Ao 450 FK Benrpust, MSZ 8276

25]1 OT 450-3 Pymeiaus, STAS 600

2511 25L1 Bosrapust, BDS 3492

25]1 422640 Yexwus, Cnosakust, CSN 422640

2571 L 450 Tonpira, PN/H 83152

30J1 1505 [IBerus, SS

35J1 35L10 Bosrapust, BDS 3492

3571 A2 BenukooOpuranus, B.S.3100 (91)

3571 Ao 500 FK Benrpust, MSZ 8276

3571 L500 TTonpmia, PN/HS 3152

3511 OT 500-1 Pymeiaus, STAS 600

35J1 35L1 Bosrapust, BDS3492

35J1 422650 Yexwust, CnoBaxusi, CSH 422650

3571 G-30-57 Ounnsuaaus, SFS 350




3511 SCC SImonus, JIS G5111 (91)

40J1 35LI Bonrapus, BDS 3492

40J1 OT 550-1 Pymbinus, STAS 600

40J1 CLAL1 grade C |Benuko6putanus, B.S. 3146 Part 1(74)
40J1 CLAS grade C |Benukoopuranus, B.S. 3146 Part 1(74)
40J1 G-30-57 Ouunsaus, SFS 350

45J1 4511 Bosrapust, BDS 3492

4511 A3 Bemuko6puranus, B.S.3100 (91)

45]1 Ao0550FK Benrpus, MSZ 8276

McTouHumk: www.td-ksz.com

Espomna (EN) I'epmanust (DIN) |CIIA (AISI) AAnonus (JIS) CHI" (GOST)
1.4713 X10CrAl7 10X17CIO
1.4724 X10CrAll3 405 10X13CIO
1.4742 X10CrAll8 442

1.4762 X10CrAI24 446

1.4878 X12CrNiTi18-9 321 H 12X18H10T
1.4828 X15CrNiSi20-12 309 20X20H14C2
1.4845 X12CNi25-21 310°S 20X23H18
1.4841 X15CNiSi25-20 314 | 20X25H20C2

McToyHMK: www.uvis.ua

Espomna (EN) I'epmanus (DIN) CIIA (AISI) [SImonus (JIS) |CHI (GOST)
1.4003 X2CrNil2

1.4512 X2CrTil2 409 SUH 409

1.4000 X6Crl3 4108 SUS410S |08X13
1.4002 X6CrAll3 405 SUS 405

1.4006 X12CrN13 410 SUS 410 12X13
1.4024 X15Cr13 (410) SUS 410 J1

1.4021 X20Cr13 |(420) |SUS 42071 |20X13
1.4028 X30Cr13 (420) SUS 420 J2 |30X13
1.4031 X39Cr13 SUS 420 J2 |40X13
1.4034 X46Cr13 (420) 40X13
1.4016 X6Crl7 430 SUS 430 12X17
1.4520 X2CrTil7

1.4510 X3CrTil7 439 SUS 430 LX |08X17T
1.4113 X6CrMol7-1 434 SUS 434

1.4509 X2CrTiNb18 441

1.4521 X2CrMoTil8-2 444 SUS 444

1.4589 X5CrNiMoTil5-2

1.4310 X10CrNil18-8 (301) SUS 301

1.4318 X2CrNiN18-7 301 LN SUS 301 LN




1.4301 X5CrNI18-10 304 SUS 304  |08XI8HI10
1.4303 XA4CrNi18-12 (305) SUS305  |12X18HI2
1.4306 X2CrNil9-11 304 L SUS304L |03X18HI1
1.4541 X6CINiTi18-10 321 SUS 321  |08XI8HIOT
1.4550 X6CrNiNb18-10 347 SUS 347

1.4401 X5CrNiMo17-12-2 316 SUS 316

1.4404 X2CrNiMo17-12-2 316 L SUS 316 L

1.4571 X6CrNiMoTi17-12-2 316 Ti SUS316 Ti |10X17HI3M2T
1.4561 X1CrNiMoTi18-13-2

1.4435 X2CrNiMo18-14-3 316 L SUS316L 03X17H14M2
1.4439 X2CrNiMoN17-13-5 S31726  SUS317

1.4539 XINiCtMoCu25-20-5 N 08904 | |

1.4565 X3CrNiMnMoNbN 23-17-5-3 |S 34565

1.4462 X2CrNiMoN22-5-3 S31803  |SUS329J3L

[Eepona (EN) epmanns (DIN)

(CIUA (AISI) SInormst (JIS) |CHT (GOST)

McToyHmk: www.uvis.ua

| CHI (TOCT) | Esponopwbr (EN) | Tepwanns (DIN) | CLIA (AISD)
| 03XITHI3M2 | 1.4404 | X2CNiMo 17-122 | 316L
| 03XITHI4MS | 1.4435 | X2CrNiMo 18-4-3 | ;

| O3XIBHIL | 1.4306 O OX2CNi 1911 | 304L
03XIBHIOT-Y | 14541-MOD | - | ;

| 06 XH28 MAIT | 1.4503 X3 NiCrCuMoTi 27-23 | ]

| 06XISHII | 1.4303 | X4CWNilg-11 | 305L
| 08XI2TL | 1.4512 . X6QTi 12 409
C8X13 | 1.4000 | X6 Cr 13 | 4108
| 08XI7HI3M2 | 1.4436 | XSCNiMo 17-133 | 316
(08 X17HI3M2T | 1.4571 | X6 CiNiMoTi 17-122 | 316Ti
| 8XI7TT | 1.4510  X6QTi LT | 430Ti
| 08XISHIO | 1.4301 . OXSCNiIg-10 | 304

| 08XISHI2T | 1.4541 | X6CINITi18-10 | 321

| 10X23HI8 | 1.4842 | XI2CNi2520 | 3108
o 10x13 | 1.4006 | X10 Crl3 )

| 12XISHIOT | 1.4878 | XI2CINITi 189 | -

| I2XI8H9 | - | - 1V
CISXSM | 1.7362 . XI2GMos | 501

| 15X25T | 1.4746 | X8CiTi2s | ;

| 20XI13 | 1.4021 | X20 Cr 13 40

| 20X17H2 | 1.4057 | X20CmNil72 | 431

| 20X23HI3 | 1.4833 | X7TCNi2-14 | 309




| 20X23HIS | 1.4843 | XI6CNi2520 | 310

| 20X25H20C2 | 1.4841 | X56CiNiSi2520 | 314

| 03XI8AHII | 1.4311 | X2CiNiN18-10 | 304LN
| 03XI9HI3M3 | 1.4438 | X2 18-5-4 3L
| 03X23H6 | 1.4362 | X2CININ23-4 |

| 02XI8M2BT | 1.4521 | X2CMoTi 182 | 444

02 X28 H30 MJIB | 1.4563 X1 NiCrMoCu 31-27-4 |

103 X17 HI3 AM3 | 1.4429 | X2CrNiMoN 17-13-3 | 316LN
| 03 X22H5 AM2 | 1.4462 | X2CNiMoN 22-5-3 |

|03 X24 HI3T2C | 1.4332 | X2CNi2d-12 | 309L
|08 X16 HI3 M2 B | 1.4580 X1CNiMoNb 17-122 | 316 Cd
| 08XISHI2b | 1.4550 | X6CINiNb18-10 | 347

08 X18 HI4 M2 B | 14583 X10 CrNiMoNb | X10 CrNiMoNb 18-12 | 318

| 08XI9AH9 | | 304N
| 08XI9HI3M3 | 1.4449 | X5CINMo17-13 | 317

| O08X20HI1 | 1.4331 | X20mi21-10 | 308

| 08X20H20TIO | 1.4847 | X8CINiAITI2020 | 334

| 08X25H4M2 | 1.4460 | X3CmlmOn27-52 | 329

| O08X23HI3 | | 3098
| 09XI7HTIO | 1.4568 | XTCNiALLTT | 631

| IXI6HI3M2B | 1.4580 X6 CrNiMoNb 17-122 | 316Cd
| 10X13CI0 | 1.4724 | XI0CrAISi13 | 405

. IXI5 | 1.4001 | X7 Cr 14 a9

Cox17 | 1.4016 | X6 Crl7 430

XM | 1.4113 | X6CMol17-1 | 434

| XITMB | 1.4522 | X2CiMoNb | 436

| 12XI8HIZ | 13955 | GXI2CNiI8-11 | 305

| 12XI7T9 AH4 | 1.4373 | X12 CrMnNiN 18-9-5 | 202

O I5XOM | 1.7386 . XI2CMo9-1 | 504

| 15x12 | | 403

| ISXI3H2 | | B

| ISXI7HT | 1.4310 | XI2emNi177 | 301

McToyHuk: metaltrade.ru

Mapka cniiaBa mo
TI'OCT 1583-93

EBponeiickuii
CTaHAApT

CIIA

SInonust

®pannus | Uranus

Besnko-
OpuTaHUA




ASTM, B179, B26, | JIS, H5202, | NFA57-
LB 17t B85, AA, SAE H2211, H2118 U e 1
AKS ENAB-42100 358.0
(ATI34) (ENAB 356.2 ACAC.1 A-S7G . .
AlSi7Mg0.3) (A03562)
357.0
ENAB-42000 .
AK7 \ 356.1 AC4C.1 - AlSi7Mg -
(ENAB AISi7Mg) (A03561)
356.0
AK74 ENAB-42000 356.1 . .
(ATI9) (ENAB AISi7Mg) (A03561) AC4C.1 A-S7GU3 |AlSi7MgTi LM2
SG70A
ENAB-42100
aKﬂ791f‘1‘) (ENAB ( :3365262) AC4C.2 A-S7G | AlSi7TMg -
AlSi7Mg0.3)
AK12 ENAB-44100 A413.1 A-S12G .
(AJ12) (ENAB AlSi12(b)) (A4131) e agly | GRS LA
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