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General Material Specification Of LONGXING REV Date: 2005-12-31 N=Normalizing

Q+T=Quench+Temper

CHEMICAL COMPOSITION 9% MECHANICAL PROPERTIES =
standard| Material Tensl  |vidd . Hardness| Heat
C S | Mn [P <|S <| Cr | Ni | Mo |Cus| V | B |CE srengnjarenan | ZEH \IECE LT | " [
pa

FELEMAM 2LIBEREWRARREREHN (D CBIRERRS WM (GB700-88)
GB Q195 [0.06-0.12] < 0. 30 |0.25-0.5[0. 045 0.05 | <0. 30| <0. 30 0. 30 33 N
GB | Q215A [0.09-0.15] <<0. 30 |0.25-0.5[0. 045 0.05 [=<<0.30| <0. 30 0. 30 31 N
GB | Q215B ]0.09-0.15] <0. 30 [0.25-0.55[0. 045] 0. 045 [ <0. 30| <0. 30 0. 30
GB | Q235A [0.14-0.22] <0. 30 [0.30-0.65[0.045[ 0.05 [=<0.30]=<0.30 0. 30
GB | Q235B ]0.12-0.20] <0. 30 [0.30-0.70{0. 045] 0. 045 [ <0. 30| <0. 30 0. 36 375406 2 N
GB | Q235C | <<0. 18| <0.30 [0.35-0.80[0. 040( 0. 040 [ <<0. 30| <0. 30 0.
GB | Q235D | <<0.17 | <0.30 [0.35-0.80[0. 035 0. 035 [ <<0. 30| <0. 30 0
GB | Q255A |0.18-0.28] <0. 30 |0.40-0.70]0. 045] 0. 050 | <0. 30| <0. 0. vosio| 255 | o4 N
GB | Q255B [0.18-0.28] <0. 30 [0.40-0.70]0. 045] 0. 045 [ <0. 30| <0. 0.
GB Q275 ]0.28-0.38] <. 35 |0.50-0.80] 0. 045( 0. 050 | <0. 30| <0. ) 490-610] 275 20 N

(2) GBARAEAL Ak =4 (GB699-88)
GB O8F ]0.05-0.11] <. 03 |0.25-0.50]0. 035 0. 035 | <0. ). 295 175 35 60 131 N
GB 10F [0.07-0.14] <0. 07 ]0.25-0.50]0. 035| 0. 035 0. 25 315 185 33 55 137 N
GB 15F [0.12-0.19] <0. 07 ]0.25-0.50]0. 035| 0. 035 0. 25 355 205 29 55 143 N
GB 08 [0.05-0.12{0. 17-0. 37]0.35-0.65[ 0. 035 0. 03 0. 25 325 195 33 60 131 N
GB 08AL ]0.05-0. 12 <<0. 03 [0.25-0.65|0. 035 ( 0.25 N
GB 10 [0.07-0. 14]0. 17-0. 37]0. 35-0. 65 0. 035 0. 25 335 205 31 55 137 N
GB 15 0. 12-0. 19(0. 17-0. 37[0. 35-0. 65| 0. 035 0.25 375 225 27 5b 143 N
GB 20 [0.17-0.24[0. 17-0. 37]0. 35-0. 65 0. 035 0. 25 410 245 25 55 156 N
GB 25 [0.22-0.30[0. 17-0. 37]0. 50-0. 8 035 .25 <0. 25 0. 25 450 275 23 50 71 170 N
GB 30 0.27-0.35[0. 17-0. 37{0. 50-0. 80| 0 .25 <0. 25 0. 25 490 295 21 50 63 179 N
GB 35 0.32-0.40{0. 17-0. 37{0. 50-0. 80| O .25 <0. 25 0. 25 530 315 20 45 55 197 N
GB 40 ]0.37-0. 45]0. 17-0. 37]0. 50-0. 80] 0. .25 <0. 25 0. 25 570 335 19 45 47 217 N
GB 45 ]0.42-0.50[0. 17-0. 37(0. 50-0. 80| 0. 035 0. 035 | <0. 25| <0. 25 0. 25 600 355 16 40 39 229 N
GB 50 ]0.47-0.55]0. 17-0. 37)0. 50-0. 80| 0. 035] 0. 035 | <0. 25| <0. 25 0. 25 630 375 14 40 31 241 N
GB 55 ]0.52-0.60]0. 17-0. 37]0. 50-0. 80| 0. 035] 0. 035 | <0. 25| <0. 25 0. 25 645 380 13 35 255 N
GB 60 ]0.57-0.65/0. 17-0. 37(0. 50-0. 80| 0. 035 0. 035 | <0. 25| <0. 25 0. 25 675 400 12 35 255 N
GB 65 |0.62-0.70[0. 17-0. 37(0. 50-0. 80| 0. 035 0. 035 | <0. 25| <0. 25 0. 25 695 410 10 30 255 N
GB 70 ]0.67-0.75]0. 17-0. 37]0. 50-0. 80| 0. 035] 0. 035 | <0. 25| <0. 25 0. 25 715 420 9 30 269 N




CHEMICAL COMPOSITION % MECHANICAL PROPERTIES =
standard| M aterial Tensl |vied . Hardness| —Heat
C | S | Mn|p <[S <| Cr | Ni | Mo |Cus| V | B [CE srennsrengn [CT5He CEU0R LT05 | 10 remmer
pa pa
GB 75 0. 72-0.80{0. 17-0. 37{0. 50-0. 80[ 0. 035 0. 035 | <0. 25| <0. 25 0.25 1080 | 880 7 30 285 N
GB 80  [0.77-0.90]0.17-0. 37]0. 50-0.80] 0. 035[ 0. 035 | <0. 25| <0. 25 0.25 1080 | 930 6 30 285 N
GB 85  [0.82-0.90]0.17-0. 37]0. 50-0.80] 0. 035[ 0. 035 | <0. 25| <0. 25 0.25 1130 | 980 6 30 302 N
GB 15Mn |0. 12-0. 19]0. 17-0. 37/0. 70-1. 00| 0. 035 0. 035 | <<0. 25| <0. 25 0.25 245 26 55 163 N
GB 20Mn [0.17-0. 24[0. 17-0. 37/0. 70-1.00] 0. 035| 0. 035 | <0. 25| <0. 25 0. 24 50 197 N
GB 25Mn |0. 22-0. 30]0. 17-0. 37/0. 70-1. 00| 0. 035 0. 035 | <0. 25| <0. 25 0. 22 50 71 207 N
GB 30Mn |0.27-0.35]0. 17-0. 37|0. 70-1. 00| 0. 035| 0. 035 | <0. 25| <0. 25 0. 20 45 63 217 N
GB 35Mn |0.32-0.40]0. 17-0. 37]0. 70-1. 00| 0. 035| 0. 035 | <0. 25| <0. 25 0. 18 45 55 229 N
GB 40Mn 0. 37-0. 45|0. 17-0. 37/0. 70-1. 00| 0. 035 0. 035 | <0. 25| <0. 25 0. 17 45 47 229 N
GB 45Mn ]0.42-0.500. 17-0. 37/0. 70-1. 00| 0. 035 0. 035 | <0. 25| <0. 25 0. 15 40 39 241 N
GB 50Mn 0. 48-0.56]0. 17-0. 37|0. 70-1. 00| 0. 035| 0. 035 | <0. 25| <0. 25 0. 13 40 31 255 N
GB 60Mn |0.57-0.65/0. 17-0. 37/0. 70-1. 00| 0. 035 0. 035 | <0. 25| <0. 25 0. 695 11 35 269 N
GB 65Mn |0.62-0. 70/0. 17-0. 37/0. 70-1. 00| 0. 035 0. 035 | <0. 25| <0. 25 0. 735 | 430 9 30 285 N
GB | 701Mn |0.67-0.75/0. 17-0.37[0. 70-1. 00 0. 035] 0. 035 | <<0. 25| <<0. 25 785 [ 450 8 30 285 N
2. 1.2 [KEESFBEN. WENMEFANY (1D BHFHERE
s <0.16) <Z(). 55 10.80-1.50{ 0. 045 02-0.15 390-570f 295 23
6B 0295 . <o.16] <<(), 55 [0.80-1.50[ 0. 040 0.02-0.15 390-570] 295 23 34
g <0.200 <Z(). H5 |1.00-1.60[ 0. 045 0.02-0. 15 470-630| 345 21
. <0.200 <<(), 55 [1.00-1.60[ 0. 040 0.02-0.15 470-630 345 21 34
GB Q345 |##me: <o.20[ < (), 55 [1.00-1.60[ 0. 035 0.02-0.15 470-630 345 22 34
. <o0.18] << (), 55 [1.00-1.60[ 0. 030 0.02-0.15 470-630 345 22 34
e <0.18] (), 55 0.025 0.02-0. 15 470-630] 345 22 27
g <0.200 <Z(). H5 |1.00-1.60[ 0. 045 0. 02-0. 20 490-650] 390 19
s <0200 << (), 55 |1.00-1.60] 0. 040 0.02-0. 20 490-650] 390 19 34
GB Q390 [##c: <o.20) < (. 55 [1.00-1.60[0. 035 0.02-0. 20 490-650] 390 20 34
sggn: <0.20( <Z(). H5H |1.00-1. 60 0.02-0. 20 490-650] 390 20 34
e <0200 <<(), 55 [1.00-1. 60 0. 02-0. 20 490-650[ 390 20 27
g <0.200 <Z(). H5 |1.00-1.70] 0. 0. 02-0. 20 520-680f 420 18
%gB: <0.20f <<(), b5 [1.00-1.70] 0. 0.02-0. 20 520-680| 420 18 34
GB Q420 |##me: <o.20[ < (), 55 [1.00-1. 700, . 0.02-0. 20 520-680] 420 19 34
. <o0.200 <<, 55 [1.00-1.70[ 0. 030] 0. 030 0.02-0. 20 520-680] 420 19 34
e <0200 << (), 55 |1.00-1.70] 0. 025 0. 025 0.02-0. 20 520-680[ 420 19 34
“2rc: <0200 << (), 55 |1.00-1.70] 0. 035 0. 035 0.02-0. 20 550-720[ 460 17 34
GB Q460 [##: <0.20) <0, 55 [1.00-1.70[ 0. 030[ 0. 030 0.02-0. 20 550-720[ 460 17 34
sore: <0200 << (), 55 |1.00-1.70] 0. 025 0. 025 0.02-0. 20 550-720[ 460 17 27




CHEMICAL COMPOSITION % MECHANICAL PROPERTIES =
Standard| M aterial Tensl  Ivied ' Hardness| Heat
C S | Mn |P <|S <| Cr | Ni | Mo |Cus| V CE [srengin |srenge Flongate Reduction |impact | HB | treatment
pa pa

(2) GBIRTEIRA &4 (GB1591-88)
GB | 09MnV | <<0. 12 |0.20-0.55]0.80-1.20(0. 045] 0. 045 0.04-0. 12 430-580] 295 23 27
GB | 09MnNb| <<0. 12 [0.20-0.55[0.80-1.20| 0. 045| 0. 045 o4 o7
GB | 09Mn2 | <<0. 12 [0.20-0.55(1.40-1.80[0. 045| 0. 045 29 o7
GB 12Mn 0. 09-0. 16]0. 20-0. 55|1. 10-1. 50| 0. 045 0. 045 29 o7
GB 18Nb 0. 14-0. 22[0. 17-0. 37{0. 40-0. 80| 0. 045]| 0. 045 20 o7
GB |o9MncuPTi[ <C(. 12 |0.20-0. 55[1. 00-1. 500.05-0.12[ (). 045 29 o7
GB |10MnSiCu| <<0Q. 12 [0.80-1.10[1.25-1.60[0. 045| 0. 045 29 o7
GB | 12MnV | <<0. 15 [0.20-0.55[1.00-1. 40| 0. 045| 0. 045 29 o7
GB | 14MnNb [0. 12-0. 18]0. 20-0. 55[0. 80-1. 20 0. 045 0. 045 21 97
GB 16Mn |0. 12-0. 20{0. 20-0. 55| 1. 20-1. 60| 0. 045 0. 045 510-660] 345 29 o7
GB | 16MnRE|0. 12-0. 20{0. 20-0. 55|1. 20-1. 60| 0. 045 0. 045 510-660| 345 22 27
GB  [10MnPNbRE[ <C(. 14 [0.20-0. 55]0. 80-1. 20f0.06-0. 12 (. 045 510-660| 390 20 27
GB [ 15MnV [0.12-0. 18[0. 20-0. 55|1. 20-1. 60[ 0. 045 0. 045 550-700] 410 19 97
GB | 15MnTi |0. 12-0. 18]0. 20-0. 55]1. 20-1. 60| 0. 045 0. 045 530-680| 390 20 27
GB | 16MnNb [0. 12-0. 20{0. 20-0. 55[1. 00-1. 40[ 0. 045 0. 045 530-680] 390 20 97
GB |14MnVTiRE| <C(Q. 18 |0.20-0.55]1.30-1.60[0. 045 0. 045 0.04-0. 10 550-700| 440 19 27
GB | 15MnVN/[0. 12-0. 20{0. 20-0. 55[1. 30-1. 70 0. 045 0. 045 0.10-0.20 590-740| 440 19 27

2.1.4 LM (1) GBIrtEE &G NI S RALFE R
GB | 20Mn2 |0.17-0.24/0. 17-0. 37|1. 40-1. 80 785 590 10 40 A7 187 O+ T
GB | 30Mn2 |0.27-0.34/0. 17-0. 37| 1. 40-1. 80 785 635 12 45 63 207 Q+T
GB | 35Mn2 |0.32-0.39]0. 17-0. 37| 1. 40-1. 80 335 682 12 45 55 207 Q+T
GB | 40Mn2 |0.37-0.44|0. 17-0. 37|1. 40-1. 80 885 735 12 45 55 217 Q+T
GB | 45Mn2 |0.42-0.49]0. 17-0. 37|1. 40-1. 80 885 735 10 45 A7 217 Q+T
GB | 50Mn2 |0.47-0.55/0. 17-0. 37|1. 40-1. 80 930 | 785 9 40 39 299 Q+T
GB | 20MnV |0.17-0.24/0. 17-0. 37|1. 30-1. 60 0.07-0. 12 785 | 590 10 40 55 187 Q+T
GB  [30Mn2MoW| 0. 27-0. 34{0. 17-0. 37{1. 70-2. 00 <0. 30| <0. 30/0.40-0.50 980 835 12 50 71 269 Q+T
GB [27SiMn|0.24-0.32|1.10-1. 40|1. 10-1. 40 <0. 30| <0. 30 980 | 835 12 40 39 217 QT
GB |35SiMn|0.32-0.40]1. 10-1. 40| 1. 10-1. 40 <0. 30| <0. 30 885 | 735 15 45 47 299 QT
GB [42SiMn|0.39-0.45]|1.10-1. 40|1. 10-1. 40 <0. 30| <0. 30 885 | 735 15 40 47 299 QT
GB  |20siMn240v{0. 17-0. 23] 0. 90-1. 20{2. 20-2. 60 <<0. 30| <0. 30]0.30-0.40 0.05-0. 12 1375 10 45 55 269 Q+T
GB | 255iMn240v{0. 22-0. 28]0. 90-1. 20{2. 20-2. 60 <<0. 30| <0. 30]0.30-0.40 0.05-0. 12 1470 10 40 47 269 Q+T
GB  |37siMn240v] 0. 33-0. 39[0. 60-0. 90[1. 60-1. 90 <<0. 30| <<0. 30]0. 40-0. 50 0.05-0. 12 980 | 835 12 50 63 269 Q+T
GB 40B  [0. 37-0. 44]0. 17-0. 37]0. 60-0. 90 <0. 30| <0. 30 785 | 635 12 45 55 207 Q+T
GB 45B  [0. 42-0. 49]0. 17-0. 37]0. 60-0. 90 <0. 30| <0. 30 835 | 685 12 45 47 217 QT




CHEMICAL COMPOSITION

MECHANICAL PROPERTIES =

. - - Hardness Heat
Standard| M aterial c S Mn e Cr Ni Mo lcu<! v %T;;th %A'fe':gth F;?:(%te Sfe;j:;ec:x len;tp?ct HB  [treatment
pa pa

GB 50B |0.47-0.55(0. 17-0. 37]0. 60-0. 90 <0. 30| <0. 785 | 540 10 45 39 207 Q+T
GB | 40MnB |0.37-0. 44[0. 17-0. 37[1. 10-1. 40 <0. 30| <0. 980 | 785 10 45 47 207 Q+T
GB | 45MnB |0. 42-0. 49(0. 17-0. 37[1. 10-1. 40 <0. 30| <0. 1030 | 835 9 40 39 217 Q+T
GB | 20Mn2B|o. 17-0. 24|0. 17-0. 37[1. 50-1. 80 <0. 30| <0. 785 10 45 55 187 Q+T
GB |20MnMoB|0. 16-0. 22[0. 17-0. 37{0. 90-1. 20 <0. 30| <0. 0. 20-0. 30 10 50 55 207 Q+T
GB | 15MnVB/|o. 12-0. 18]0. 17-0. 37[1. 20-1. 60 <0. 30| <0. 0.07-0. 12 10 45 55 207 Q+T
GB | 20MnVB/|o. 17-0. 23]0. 17-0. 37[1. 20-1. 60 <0. 30| <0. 0.07-0. 12 10 45 55 207 Q+T
GB | 40MnVB/|o. 37-0. 44|0. 17-0. 37[1. 10-1. 40 <0. 30| <0. 0.05-0. 10 10 45 47 207 Q+T
GB [20MnTiB|0. 17-0. 24/0. 17-0. 37| 1. 30-1. 60 <0. 30| <0. 10 45 55 187 Q+T
GB [25MnTiBRE[0. 22-0. 28]0. 20-0. 45[1. 30-1. 60 <0. 30| <0. 10 40 47 229 Q+T
GB |20SiMnVB|0. 17-0. 24[0. 50-0. 80 1. 30-1. 60 <0. 30| <0. 10 45 55 207 Q+T
GB 15Cr [0. 12-0. 18]0. 17-0. 37]0. 40-0. 70 0.70-1. 00[ <. 11 45 55 179 Q+T
GB | 15CrA |0.12-0.17]0. 17-0. 37[0. 40-0. 70 0.70-1. 00[ <. 685 | 490 12 45 55 179 Q+T
GB 20Cr |0. 18-0. 24|0. 17-0. 37]0. 50-0. 80 0.70-1. 00| <0. 835 | 540 10 40 47 179 Q+T
GB 30Cr |0.27-0. 34[0. 17-0. 37{0. 50-0. 80 0.80-1. 10| <0. 885 | 685 11 45 47 187 Q+T
GB 35Cr |0.32-0.39(0. 17-0. 37{0. 50-0. 80 0.80-1. 10| <0. 930 | 735 11 45 47 207 Q+T
GB 40Cr |0. 37-0. 44[0. 17-0. 37]0. 50-0. 80 0.80-1. 10| <0. 980 | 785 9 45 47 207 Q+T
GB 45Cr |0. 42-0. 49{0. 17-0. 37]0. 50-0. 80 0.80-1. 10| <0. 1035 | 835 9 40 39 217 Q+T
GB 50Cr |0.47-0. 54{0. 17-0. 37{0. 50-0. 80 0. 1080 | 930 9 40 39 229 Q+T
GB | 38CrSi|0.35-0.43[1. 00-1. 30{0. 30-0. 60 1. 980 835 12 50 55 225 Q+T
GB | 12CrMo|0. 08-0. 15[0. 17-0. 37{0. 40-0. 70 0. 410 | 265 24 60 110 179 Q+T
GB | 15CrMo|0. 12-0. 18[0. 17-0. 37{0. 40-0. 70 0. 440 | 295 22 60 90 179 Q+T
GB |20CrMo|0. 17-0. 24|0. 17-0. 37[0. 40-0. 70 0.15-0. 25 885 | 685 12 50 78 197 Q+T
GB | 30CrMo|0.26-0.34|0. 17-0. 37[0. 40-0. 70 0.15-0. 25 930 | 785 12 50 63 229 Q+T
GB [30CrMoA|0. 26-0. 33]0. 17-0. 37[0. 40-0. 70 0.15-0. 25 930 | 745 12 50 71 229 Q+T
GB | 35CrMo|0.32-0.40]0. 17-0. 37[0. 40-0. 70 0.15-0. 25 980 | 835 12 45 63 229 Q+T
GB |42CrMo|o. 38-0. 45{0. 17-0. 37{0. 50-0. 80 0.15-0. 25 1080 | 930 12 45 63 217 Q+T
GB [12CrMoV|0. 08-0.15/0. 17-0. 37[0. 40-0. 70 0. 0.25-0. 35 0.15-0. 30 440 | 2925 29 50 78 241 Q+T
GB [35CrMoV|0. 30-0. 38{0. 17-0. 37{0. 40-0. 70 1. 00-1. 30| <C0. 0.20-0. 30 0. 10-0. 20 1080 | 930 10 50 71 241 Q+T
GB |12Cr1Mov|0.08-0.15/0. 17-0. 37[0. 40-0. 70 0.90-1. 20 <. 0.25-0. 35 0.15-0. 30 490 | 245 29 50 71 179 Q+T
GB [25Cr2Mov|0. 22-0. 29/0. 17-0. 37[0. 40-0. 70 1. 50-1. 80| <<0. 0.25-0. 35 0.15-0. 30 930 | 785 14 55 63 241 Q+T
GB [25Cramo1va|0. 22-0. 29]0. 17-0. 37{0. 50-0. 80 2.10-2. 50) <0. 0.90-1. 10 0. 30-0. 50 735 590 16 50 47 241 Q+T
GB |20Cramowva|0. 17-0. 24|0. 17-0. 37{0. 30-0. 60 2.60-3.00[ <<0. 0. 35-0. 50 0.70-0. 90 785 635 14 40 55 229 Q+T
GB [38CrMoAl1|0. 35-0. 42|0. 20-0. 450. 30-0. 60 1.35-1. 65| <<0. 0.15-0. 25 980 | 835 14 50 71 229 Q+T
GB | 20CrV |0.17-0.23]0. 17-0. 37[0. 50-0. 80 0.80-1. 10[ <. 0.10-0. 20 835 | 590 12 45 55 197 Q+T
GB 40CrV 0. 37-0. 44[0. 17-0. 37{0. 50-0. 80 0.80-1. 10| <. 0. 10-0. 20 855 735 10 50 71 241 Q+T




CHEMICAL COMPOSITION % MECHANICAL PROPERTIES =
standard| M aterial Tensl  |vidd . Hardness| Heat
C | S | Mn|p <|s <| cr| Ni |Molcus| Vv CE [arengn srengn E008te \Cttn Ko |8 Jrcamen
pa pa

GB 50CrV [0.47-0. 54]0. 17-0. 37[0. 50-0. 80 0.80-1.10] <<0. 30 0.10-0. 20 1275 | 1130 10 40 255 Q+T
GB | 15CrMn|0. 12-0. 18[0. 17-0. 37[1. 10-1. 40 0. 40-0. 70} <<0. 30 785 | 590 12 50 47 179 Q+T
GB | 20CrMn]|o0. 17-0. 23]0. 17-0. 37]0. 90-1. 20 0.90-1. 20| <<0. 30 930 735 10 45 47 187 Q+T
GB | 40CrMn]|o0. 37-0. 45]0. 17-0. 37]/0. 90-1. 20 0.90-1. 20| <<0. 30 835 9 45 47 299 Q+T
GB |20CrMnSi|0. 17-0. 23[0. 90-1. 200. 80-1. 10 0.80-1. 10} <<0. 30 12 45 55 207 Q+T
GB |25CrMnSi|0. 22-0. 28[0. 90-1. 20{0. 80-1. 10 0.80-1. 10} <<0. 30 10 40 39 217 Q+T
GB |30CrMnSi|0. 27-0. 34[0. 90-1. 200. 80-1. 10 0.80-1. 10} <<0. 30 10 45 39 299 Q+T
GB [30crMnsiaf0. 28-0. 34{0. 90-1. 20{0. 80-1. 10 0.80-1. 10 <<0. 30 10 45 39 229 Q+T
GB [35CrMnSiA|0.32-0. 39| 1. 10-1. 40[0. 80-1. 10 1. 10-1. 40 <<0. 30 1275 9 40 31 241 Q+T
GB  |20CrMnMo|0. 17-0. 23[0. 17-0. 37[0. 90-1. 20 1. 10-1. 40| <<(. 30 0. 20-0. 30 885 10 45 55 217 Q+T
GB  [40CrMnMo|0. 37-0. 45[0. 17-0. 37[0. 90-1. 20 0.90-1. 20f <<0. 30 [0.20-0.30 785 10 45 63 217 Q+T
GB |20CrMnTi|0. 17-0. 23[0. 17-0. 37[0. 80-1. 10 1.00-1. 30| <<0. 30 1080 | 835 10 45 55 217 Q+T
GB |30CrMnTi|0. 24-0. 32[0. 17-0. 37[0. 80-1. 10 1.00-1. 30| <<0. 30 1470 9 40 47 299 Q+T
GB | 20CrNi |0. 17-0. 23[0. 17-0. 37{0. 40-0. 70 0. 1. 00-1. 40 785 | 590 10 50 63 197 Q+T
GB [40CrNi 0. 37-0. 44{0. 17-0. 37{0. 50-0. 80 0. 980 785 10 45 55 241 Q+T
GB | 45CrNi (0. 42-0. 49{0. 17-0. 37{0. 50-0. 80 0. 980 785 10 45 55 255 Q+T
GB | 50CrNi |0. 47-0. 54[0. 17-0. 37[0. 50-0. 80 0. 1080 | 835 8 40 39 255 Q+T
GB [12CrNi2|o0.10-0.17]0. 17-0. 37[0. 30-0. 60 0. 785 590 12 50 63 207 Q+T
GB |12CrNi3]0.10-0.17[0. 17-0. 37{0. 30-0. 60 0. 930 685 11 50 71 217 Q+T
GB |20CrNi3|0. 17-0. 24[0. 17-0. 37[0. 30-0. 60 0. 930 735 11 55 78 241 Q+T
GB |30CrNi3|0.27-0.33[0. 17-0. 37[0. 30-0. 60 0. 980 785 9 45 63 241 Q+T
GB [37CrNi3|0.34-0.41]0. 17-0. 37[0. 30-0. 60 L. 1130 | 980 10 50 47 269 Q+T
GB |12Cr2Ni4|0. 10-0. 16[0. 17-0. 37{0. 30-0. 60 1080 | 835 10 50 71 269 Q+T
GB |20Cr2Ni4|0. 17-0. 23[0. 17-0. 37{0. 30-0. 60 1175 ] 1080 10 45 63 269 Q+T
GB |20CrNiMo|0. 17-0. 23[0. 17-0. 37[0. 60-0. 95 0.20-0. 30 980 | 785 9 40 47 197 Q+T
GB  [40CrNiMoA|0. 37-0. 44[0. 17-0. 37[0. 50-0. 80 .25-1. 65/0. 15-0. 25 980 | 835 12 55 78 269 Q+T
GB  [45CcrNiMoval0. 42-0. 49{0. 17-0. 37{0. 50-0. 80 1. 30-1. 80 0. 20-0. 30 0. 10-0. 20 1470 | 1325 7 35 31 269 Q+T
GB | 1scraniawal0. 13-0. 19[0. 17-0. 37[0. 30-0. 60 4.00-4. 50 11751 835 10 45 78 269 Q+T
GB |25craniawal0. 21-0. 28[0. 17-0. 37[0. 30-0. 60 1. 35-1. 65[4. 00-4. 50 1080 | 930 11 45 71 269 Q+T
(3) GBI &G HMMLE 1R 54 R (GB/T 3079-93) b. B&SAMMMNLKINS KRS FbBE St
GB | 38CrA [0.34-0.42{0. 17-0. 37{0. 50-0. 80[ 0. 025 0. 025 [o.80-1. 10| <0. 40 0. 25 885 785 12 50 Q+T
GB |[3ocrimvorial0. 28-0. 34[0. 17-0. 37[0. 80-1. 10} 0. 025] 0. 025 [1.00-1.30] <<0. 25]0.25-0.30] 0. 25 1520 9 Q+T
GB  |30cxNiz2mova) 0. 26-0. 33[0. 17-0. 37[0. 30-0. 60[ 0. 025| 0. 025 |0. 60-0. 90]2. 00-2. 50]0. 20-0. 30| (), 25 |0.15-0.30 885 10 Q+T
GB  |30simm2mova) 0. 27-0. 33[0. 40-0. 60[1. 60-1. 85[ 0. 025| 0. 025 | <0. 25| <<0. 25]0. 40-0.60| (. 25 |o0.15-0.25 885 10 Q+T
GB  [socrinsinizal 0. 27-0. 34[0. 90-1. 20{1. 00-1. 30[ 0. 025 0. 025 |0. 90-1. 20| 1. 40-1. 80 0.25 1570 9 45 Q+T




CHEMICAL COMPOSITION % MECHANICAL PROPERTIES =
Standard| M aterial . . Tensi| Yidd Elongate |Reduction |Impact Ha:ﬂdg% tregﬁtent
C S Mn (P <|S =<| Cr Ni Mo |Cu<| V | B |CE a;zngth itﬂrsggth N el s

2.1.7 PREMABAS (1) GBARAETRERY (CB 1222-84)

GB 65  [0.62-0.70]0.17-0. 37]0.50-0.80] 0. 035[ 0. 035 | <0. 25| <0. 25 980 | 785 9 35 285 Q+T
GB 70 ]0.62-0. 75{0. 17-0. 37{0. 50-0. 80[ 0. 035 0. 035 | <0. 25| <0. 25 835 8 30 285 Q+T
GB 85  [0.82-0.90]0.17-0. 37]0. 50-0.80] 0. 035[ 0. 035 | <0. 25| <0. 25 6 30 302 Q+T
GB 65Mn |0.62-0. 70/0. 17-0. 37/0. 90-1. 20| 0. 035 0. 035 | <0. 25| <0. 25 8 30 302 Q+T
GB [55S12Mn|0. 52-0. 60 1. 50-2. 00{0. 60-0. 90 0. 035] 0. 035 | <<0. 35| <<0. 35 6 30 302 Q+T
GB |55Si2MnB|0. 52-0. 60[1. 50-2. 00{0. 60-0. 90 0. 035 0. 035 | <0. 35| <<0. 35 6 30 321 Q+T
GB [55SiMnVB|0. 52-0. 60{0. 70-1. 00| 1. 00-1. 30[ 0. 035| 0. 035 | <<0. 35| <€0. 35 0. 08-0. 16 [ oor0.01 5 30 321 Q+T
GB |60S1i2Mn|0. 56-0. 64[1. 50-2. 00{0. 60-0. 90| 0. 035 0. 035 | <0. 35 5 25 321 Q+T
GB |60Si2MnA|0. 56-0. 64 1. 60-2. 00{0. 60-0. 90{ 0. 030| 0. 030 | <<0. 35 5 20 321 Q+T
GB |60Si2CrA|0. 56-0. 64[1. 40-1. 80{0. 40-0. 70 0. 030| 0. 030 |0. 70-1. 00 6 20 321 Q+T
GB |60Si2crVA|0. 56-0. 64[1. 40-1. 80{0. 40-0. 70 0. 030| 0. 030 |0.90-1.20 6 20 321 Q+T
GB |55CrMnA|0. 52-0. 60[0. 17-0. 37{0. 65-0. 95[ 0. 030| 0. 030 |0. 65-0. 95 9 20 321 Q+T
GB |60CTMnA|0. 56-0. 64[0. 17-0. 37{0. 70-1. 00{ 0. 030| 0. 030 |0. 70-1.00 9 20 321 Q+T
GB  |60CrMnMoA|0. 56-0. 64[0. 17-0. 37{0. 70-1. 00 0. 030| 0. 030 |0. 70-1. 00 321 Q+T
GB |50CrVA/[o. 46-0.54{0. 17-0. 37{0. 50-0.80[ 0. 030[ 0. 030 [o.80-1. 10 10 40 321 Q+T
GB |60CrMnBA|0. 56-0. 64[0. 17-0. 37{0. 70-1. 00 0. 030| 0. 030 |0. 70-1. 00 9 20 321 Q+T
GB  [30w4Cr2vA]0. 26-0. 34]0. 17-0. 37| < 0. 40 [0. 030] 0. 030 [2. 00-2.50 0. 50-0. 80 1470 | 1325 7 40 321 Q+T
2.2 fBE 2.2.1 TEABEN () TEARZINHNS RALAR { EN 10025 (1994))

DIN | S185 310-540[185 18

DIN [S235]JR| <0. 20 <1.40 235 26 27

DIN |S235JRG1| <0. 20 <1.40 360-510(235 26 27

DIN |S235JRG2| < 0. 20 <1.40 360-510(235 26 27

DIN [S235]J0| <0.17 <1.40 360-510(235 26 27

DIN |s235J2G3| <<0. 17 <1.40 360-510(235 26 27

DIN |S235J2G4| <0. 17 <1.40 360-510(235 26 27

DIN [S275]JR| <0. 22 <1.50]|0. 430-580(275 22 27

DIN [S275]J0| <0. 20 <1.50]|0. 430-580(275 22 27

DIN |s275J2G3] <<0. 20 <1.50]|0. . 430-580275 22 27

DIN |S275J2G4| < 0. 20 <1.50]0.035[ 0.035 430-580{275 22 27

DIN [S355]JR| <0.24 | <0.55| <1.60]0. 045] 0. 045 510-680(355 22 27

DIN [S355]J0f <0.22 ] <0.55| <1.60]0.040] 0. 040 510-680(355 22 27

DIN [S355J2G3] <0.22 | <0.55 | <1.60]0.035] 0.035 510-680{355 22 27

DIN [S355J2G4] <0.22 | <0.55 | <1.60]0.035] 0.035 510-680{355 22 27

DIN [S355K2G3| <0.22 | <0.55 | <1.60]0.035] 0.035 510-680{355 22 40




CHEMICAL COMPOSITION % MECHANICAL PROPERTIES =
Standard| M aterial Tensil Yied ' Hardness| Heat
C | S | Mn|p <|S <| Cr | Ni |Mo|Cus| V |B |CEseonfsrengn S5t CGigeh [ | no jusmen
pa pa

DIN |S355K2G4[ <0.22 | <0.55 [ <1.60[0.035[ 0.035 510-680{355 22 40
DIN | E295 0.045] 0. 045 490-660(295 20
DIN [ E335 0.045] 0. 045 590-770{335 16
DIN | E360 0. 045] 0. 045 60 11

2.2.4 REBEH (1) DINFFHEBERN (DIN 17210-86)
DIN C10 [0.07-0.30] <0. 40 ]0.30-0.60]0. 045| 0. 045 13 35 69 131 Q+T
DIN Cl15 [0.12-0. 18] <0. 40 ]0.30-0.60]0. 045| 0. 045 12 35 48 143 Q+T
DIN [ckio crom[0.07-0.13] <0. 40 |0.30-0.60] 0. 035] 0. 035 13 40 89 131 Q+T
DIN [ckisccise)[0. 12-0. 18] < 0. 40 |0.30-0.60] 0. 035] 0. 035 12 35 69 143 Q+T
DIN |imicrio@ens |0. 10-0. 17[0. 15-0. 35]0. 40-0. 70{ 0. 035| 0. 035 [0.55-0. 95]2. 25-2. 75 980-1270 9 40 69 205 Q+T
DIN |imicrucons |0. 10-0. 17] <<0. 40 |0. 40-0.70[ 0. 035] 0. 035 |0.60-0.95]3. 00-3. 50 1030-1320f 835 9 40 55 230 Q+T
DIN |imicriseeus |0. 10-0. 17{0. 15-0. 35]0. 40-0. 70[ 0. 035| 0. 035 [0.90-1. 30]4. 25-4. 75 1270-1420]  93() 7 35 41 245 Q+T
DIN |isemviseons|0. 14-0. 191 <<0. 40 |0. 40-0.60[ 0. 035] 0. 035 |1.40-1.70]1.40-1.70 960-1270] 685 8 35 41 217 Q+T
DIN |iserviswenzo | 0. 15-0. 20{0. 15-0. 40]0. 40-0. 60 0. 035| 0. 035 [1.80-2.10]1.80-2. 10 1230-1470[ 835 7 30 41 235 Q+T
DIN [21NicrMo2[0. 17-0. 23] < 0. 40 |0.65-0.95] 0. 035] 0. 035 [0.35-0. 70{o0. 980-1270] 785 9 35 41 197 Q+T
DIN |17¢rNiMos|0. 15-0.20] <<0. 40 |0.50-0.90[ 0. 035] 0. 035 [1.50-1.80]|1. 1180-1420] 830 7 30 41 299 Q+T
DIN |iscr2cso)|0. 10-0. 16{0. 15-0. 35]0. 40-0. 60[ 0. 035| 0. 035 [0.30-0.50 690-930| 685 14 35 48 170 Q+T
DIN |1s5cr3(Ece0)|0. 12-0. 18{0. 15-0. 40]0. 40-0. 60| 0. 035| 0. 035 [0.40-0. 70 780-1030f 510 10 35 41 174 Q+T
DIN |i6mces weso [0. 14-0. 19] < 0. 40 |1.00-1.30] 0. 035] 0. 035 [0.80-1.10 880-1180] 635 9 35 34 207 Q+T
DIN [16MnCrs5{0. 14-0.19] < 0. 40 |1.00-1.30] 0. 035 0. 02-0.040{0. 880-1180] 635 9 35 41 207 Q+T
DIN [someescion [0. 17-0.22] < 0. 40 |1.10-1.40] 0. 035 1080-1370] 735 7 30 34 217 Q+T
DIN [20MnCrs5{0. 17-0.22] <0. 40 |1.10-1.40]0. 035 1080-1370] 735 7 30 27 217 Q+T
DIN | iscemos@enso | 0. 13-0. 17{0. 15-0. 35]0. 80-1. 10{ 0. 035 0. 20-0. 30 880-1180] 635 9 35 41 207 Q+T
DIN |asocnescanion|0. 18-0. 23]0. 15-0. 35/0. 90-1. 20{ 0. 035 0. 20-0. 30 1080-1370| 735 7 30 27 217 Q+T
DIN |23crMoB3-3]0. 20-0. 25(0. 15-0. 35]0. 70-0. 90 0. 035 0. 30-0. 40 1180-1470| 835 7 30 27 217 Q+T
DIN |aocmoz/zcese| 0. 18-0. 23]0. 15-0. 35/0. 60-0. 80[L). s 0. 30-0. 40 880-1180| 635 9 35 41 207 Q+T
DIN [20MoCr4]0.17-0. 23| <<0. 40 [0.70-1.00|0 60 0. 40-0. 50 880-1180] 635 9 35 41 207 Q+T
DIN [20MoCrs4|0.17-0. 23| <<0. 40 [0.70-1.00] 0. 60 0. 40-0. 50 880-1180] 635 9 35 48 207 Q+T
DIN |25MoCr4|0. 23-0. 29{0. 15-0. 40]0. 60-0. 90| 0. ) 60 0. 40-0. 50 1080-1370| 735 7 30 34 217 Q+T
DIN |25MoCrS4[0. 23-0. 29{0. 15-0. 40]0. 60-0. 90 0. 035 |0. 02-0. 035(0. 40-0. 60 0. 40-0. 50 1080-1370| 735 7 30 27 217 Q+T

2.2.5 WREHWHN (1) DINWERRSHIN T KT
DIN C22 [0.17-0.24] <0. 40 ]0.40-0.70]0. 045[ 0. 045 | <0. 40| <0. 40| <0. 10 550-700] 350 20 40 156 Q+T
DIN C25 [0.22-0.29] <0. 40 ]0.40-0.70]0. 045[ 0. 045 | <0. 40| <0. 40| <0. 10 550-700] 370 19 40 156 Q+T
DIN C30 [0.27-0.34] <0. 40 ]0.50-0.80]0. 045[ 0. 045 | <0. 40| <0. 40| <0. 10 600-750] 400 18 35 170 Q+T
DIN C35 [0.32-0.39] <0. 40 ]0.50-0.80]0. 045[ 0. 045 | <0. 40| <0. 40| <0. 10 630-780] 430 17 35 183 Q+T




CHEMICAL COMPOSITION % MECHANICAL PROPERTIES =
Standard| M aterial Tensil Yied ' Har dness Heat
C | s | Mnlp Ni | Mo e arengn |00 [Tty Jpss | KB e
Mpa Mpa
DIN C40 [0.37-0.44] <. 40 ]0.50-0.80] 0. 0. . 40| <0.40|<0. 10 650-800[ 460 16 30 197 Q+T
DIN C45 [0.42-0.50] <0. 40 ]0.50-0.80] 0. 0. . 40| <0.40|<0. 10 700-850] 500 14 30 207 Q+T
DIN C50 [0.47-0.55] <. 40 ]0.60-0.90] 0. 0. .40] <0.40|<0. 10 750-900] 520 13 25 217 Q+T
DIN C55  [0.52-0.60] <. 40 ]0.60-0.90] 0. 0. . 40| <0.40|<0. 10 12 25 229 Q+T
DIN C60 [0.57-0.65] <. 40 ]0.60-0.90] 0. 0. .40] <0.40|<0. 10 11 20 241 Q+T
DIN [C22E/Ck22]0.17-0.24] < 0. 40 [0.40-0.70] (. 0. . 40| <0.40|<0. 10 20 50 hh 156 Q+T
DIN [C25E/Ck25]0.22-0.29] < 0. 40 [0.40-0.70] . 0. .40] <0.40|<0. 10 19 45 50 156 Q+T
DIN [C30E/Ck30]0.27-0.34] < 0. 40 [0.50-0.80] (. 0. . 40| <0.40|<0. 10 18 40 45 170 Q+T
DIN [C35E/Ck35[0.32-0.39] < 0. 40 [0.50-0.80] 0. 0. . 40| <0.40|<0. 10 17 40 40 183 Q+T
DIN [C40E/Ck40]0.37-0.44] < 0. 40 [0.50-0.80] (. 0. . 40| <0.40|<0. 10 16 35 35 197 Q+T
DIN |C45E/Ck45(0. 42-0. 50] <<0. 40 [0.50-0.80[ 0. 0. . 40| <0.40|<0. 10 700-850 14 35 30 207 Q+T
DIN [C50E/Ck50{0.47-0.55] < 0. 40 [0.60-0.90] 0. 0. . 40| <0.40|<0. 10 750-900] 520 13 30 217 Q+T
DIN [C55E/Ck55]0.52-0.60] < 0. 40 [0.60-0.90] 0. 0. . 40| <0.40|<0. 10 800-950[ 550 12 30 229 Q+T
DIN [C60E/Ck60]0.57-0.65] < 0. 40 [0.60-0.90] 0. 0. .40] <0. 40| <0. 850-1000] 580 11 25 247 Q+T
DIN | 40Mn4 |0.36-0. 44]0. 25-0. 50]0. 80-1. 10 880-1080| 635 12 40 34 217 Q+T
DIN | 90Mn4 |0.85-0.95[0. 25-0. 50[0. 90-1. 10 ~1670] 1375 | ~b 350 Q+T
DIN [ 20Mnb5 [0.17-0.23] <0. 60 [1.00-1.50] 0. 540-690] 390 22 50 69 Q+T
DIN | 30Mn5 |0.27-0. 340. 15-0. 40| 1. 20-1. 50| 0. 780-930[ 540 14 45 41 217 Q+T
DIN [ 36Mnb [0.32-0.40] <0.40 [1.20-1.50]0. 930-1080[ 685 9 35 41 217 Q+T
DIN [ 28Mn6 [0.25-0.32] <0.40 [1.30-1.65] 0. 780-930] 590 13 40 40 223 Q+T
DIN |X120Mn12|1.10-1.30{0. 30-0. 5012. 00-13. 00 (), 880-1130] 410 40 40 124 Q+T
DIN |[38MnSi4|0. 34-0. 42{0. 70-0. 90{0. 90-1. 20{ 0. 930-1130[ 785 11 35 21 217 Q+T
DIN |46MnSi4|0.42-0.50{0. 70-0. 90| 1. 10-1. 40 Q. 1030-1230[ 835 11 35 27 217 Q+T
DIN [37MnSi5]0.33-0.40[1. 10-1. 40[0. 90-1. 20| 0. 980-1180| 785 11 35 34 217 Q+T
DIN |50MnSi4{0. 45-0.53]0. 70-1. 10]0. 80-1. 20| 0. 830-980] 620 11 40 34 217 Q+T
DIN [53MnSi4]0.50-0.57[0.80-1. 10f1.60-1.90] 0. 880-1030| 635 12 35 27 217 Q+T
DIN | 42MnV70. 38-0. 45[0. 15-0. 35[0. 40-0. 80 980-1270] 885 10 30 21 217 Q+T
DIN [36NiCr6]0. 32-0. 40|0. 15-0. 35/0. 40-0. 80 0. .70]1.25-1. 75| <<0. 10 980-1180] 785 11 45 48 Q+T
DIN [36NiCr10]0. 32-0. 40[0. 15-0. 35/0. 40-0. 80| 0. 0. . 952. 25-2. 1030-1180] 785 10 45 48 Q+T
DIN [31NiCr14]0.27-0. 35[0. 15-0. 35/0. 40-0. 80| 0. 0. . 95|3. 25-3. 930-1080] 735 11 45 55 Q+T
DIN [35NiCr18]0. 30-0. 40[0. 15-0. 35/0. 50-0. 80] 0. 0. L. . 50| 4. 25-4. 1270-1470] 1030 7 35 34 Q+T
DIN [36CrNiMo4|0. 32-0. 40| <<(Q. 40 ]0. 30-0.60] 0. 0. 0. .20[0.90-1. 20]0. 15-0. 30 1100-1300[ 900 10 45 40 248 Q+T
DIN [28NiCrMo4|0. 24-0. 34[0. 15-0. 40]0. 30-0. 60] 0. 0. 1. .30]1. 00-1. 30 0. 20-0. 30 740-930f 590 13 60 27 217 Q+T
DIN [30CrNiMo8|0. 26-0. 34| <<0. 40 ]0. 30-0.60] 0. 0. 1. .20 1. 80-2. 20]0. 30-0. 50 1250-1450[ 1050 9 40 35 248 Q+T
DIN [34CrNiMo6/0. 30-0. 38| <<(0. 40 |0.50-0.80] 0. 0. 1. . 70| 1. 30-1. 70]0. 15-0. 30 1200-1400[ 1000 9 40 40 248 Q+T
DIN | 32Cr2 ]0.28-0.35] <<(0. 40 [0.50-0.80] 0. 0. 0. . 60 700-850] 450 15 40 40 197 Q+T




CHEMICAL COMPOSITION % MECHANICAL PROPERTIES =
Standard| M aterial Tensl  Ivied ' Hardness| Heat
C S | Mn |p <S <| Cr | Ni | Mo|Cus| V | B |CE|sregh e Flongate Reduction |impact | HB | treatment
pa pa
DIN | 38Cr2 |0.35-0.42) <0.40 [0.50-0.80]0. 035]| 0. 035 [0.40-0.60 800-950| 550 14 35 40 207 Q+T
DIN | 44Cr2 |0.42-0.48) <0.40 [0.50-0.80]0. 025]| 0. 035 [0.40-0.60 0.30 880-1080| 640 12 40 35 255 Q+T
DIN | 46Cr2 |0.42-0.50) <0.40 [0.50-0.80]0. 035]| 0. 035 [0.40-0.60 900-1100] 650 12 35 35 223 Q+T
DIN | 28Cr4 |0.24-0.31] <0. 40 [0.60-0.90[0. 035] 0. 035 [0.90-1.20 12 40 40 217 Q+T
DIN | 34Cr4 ]0.30-0.37] <0. 40 [0.60-0.90[{0. 035] 0. 035 [0.90-1.20 11 35 40 223 Q+T
DIN | 37Cr4 |0.34-0.41] <0. 40 [0.60-0.90[0. 035] 0. 035 [0.90-1.20 11 35 35 235 Q+T
DIN | 41Cr4 |0.38-0.45] <0. 40 |0.60-0.90|0. 035] 0. 035 |0.90-1. 20 10 30 35 241 Q+T
DIN |25CrMo4]0.22-0.29[ << 0. 40 [0.60-0.90] 0. 035[ 0. 035 |0.90-1.20 0. 15-0. 30 12 50 50 219 Q+T
DIN |34CrMo4/0.30-0.37| <<0. 40 |0.60-0.90[0. 035| 0. 035 |0.90-1.20 0. 15-0. 30 11 45 40 293 Q+T
DIN |42CrMo4|0.38-0. 45| <<0. 40 {0.60-0.90]0. 035| 0. 035 |0.90-1.20 0.15-0. 30 10 40 35 241 Q+T
DIN [43CrMo4[0.40-0.46] < 0. 40 |0.60-0.90[0. 025[ 0. 035 ]0.90-1.20 0.15-0.30] 0.3 1080-1270 10 40 35 255 Q+T
DIN |48CrMo4|0.46-0. 52 <<0. 40 [0.50-0.80]0. 035] 0. 035 |0.90-1.20 0.15-0.30{ 0. 3 1080-1270] 880 9 40 35 255 Q+T
DIN |50CrMo4|0. 46-0. 54] <<0. 40 [0.50-0.80]0. 035] 0. 035 |0.90-1.20 0. 15-0. 30 1100-1300] 900 9 40 35 248 Q+T
DIN [32CrMo12]0.28-0.35] <<0. 40 |0.40-0.70]0. 035] 0. 035 |2.80-3.30 1230-1420] 1030 9 35 34 248 Q+T
DIN | 42CrV6]0. 38-0.46[0. 15-0. 35[0. 50-0. 80] 0. 035[ 0. 035 |1.40-1.70 1080-1270| 885 10 40 34 235 Q+T
DIN [30CrMoV9(0.26-0. 34| < 0. 40 |0.40-0.70[0. 035[ 0. 035 |2.30-2.70 1250-1450] 1050 9 35 25 248 Q+T
DIN [14CrMov6-9]0. 11-0.17) < 0. 25 [0.80-1.00]0. 020| 0. 015 [1.25-1.50 1000-1300f 850 10 45 40 110 Q+T
DIN [stervassoerval 0. 47-0. 55 <<0. 40 [0. 70-1.10[ 0. 035 0. 035 |0.90-1.20 0. 10-0. 25 1100-1300f 900 9 40 35 248 Q+T
DIN | 58CrV4]0.55-0.62|0. 15-0. 40/0. 70-1. 10| 0. 035 0. 035 [0.90-1.20 0. 10-0. 20 1320-1570] 1080 7 40 21 235 Q+T
2.2.9 WREMAMAERAN (1D DINFERR S A
DIN [P23sch/il) <0. 16 | <0. 35 |0.40-1.20/0. 030] 0. 025 0.08] 0. 30 |=0.02 350-480[215 25 31 |105-140| Q+T
DIN [pa6sci/ill| <0.20 | <0.40 [0.50-1.40]0.030] 0. Q& 0. 08] 0. 30 |=0.02 410-530|245 23 31 [120-155] Q+T
DIN [P29561/17n4] 0. 08-0. 20] < 0. 40 [0.90-1.50{0. 030] O, 0.08] 0.30 |<0.02 460-580|285 29 31 [130-170] Q+T
DIN |p3ssci/19me]o.100.220 32059 < (). 60 [1. 00-1. 70| 0. 030| 0O 0. 08| 0.30 |<0.02 510-650{335 21 31 [140-185] Q+T
DIN | Ck35 |0.42-0.50] <0.40 [0.50-0.80]0.035] 0. . 0.10 490-590|275 22 55 |145-175] Q+T
DIN | Ck45 |0.17-0.22] <0.40 [0.50-0.80 0 0.40[ <0.40[{<0. 10 590-710|355 18 34 |175-210] Q+T
DIN |mswssionn 0. 12-0. 20{0. 30-0. 60| 1. 00-1. 30 0 30 510-610|315 20 34 |152-180] QT
DIN [16M03/15403] 0. 18-0. 25| < (0. 35 [0.40-0.90] 0. 0 =<0. 30[ <0. 30]0.25-0.35] 0. 30 440-570|265 23 48 |130-170| Q+T
DIN | 22Mo4 |0. 12-0. 20]0. 20-0. 40{0. 40-0. 70 0. =0.30 0. 30-0. 40 490-590{295 20 55 |[145-175| Q+T
DIN | 16Mo5 |0.17-0.20]0. 15-0. 50[0. 50-0. 80| 0. 040| 0. 040 0. 45-0. 65 450-5901265 21 41 Q+T
DIN [21MoV5-3]0. 17-0. 25]0. 15-0. 35/0. 50-0. 80| 0. 035] 0. 035 [0.20-0. 40| <<(0. 30/0.45-0.55 0.25-0. 35 540-690(375 19 48 |160-205] Q+T
DIN |[17MoV8-4|0. 14-0. 22]0. 15-0. 35/0. 50-0.80] 0. 035] 0. 035 ]0.20-0. 40| <<(. 30]0.80-1.00 0. 30-0. 40 690-830(590 17 41 |205-250] Q+T
DIN |14MoV6-3{0. 10-0. 18]0. 10-0. 35/0. 40-0. 70| 0. 035] 0. 035 |0. 30-0. 60 0. 50-0. 70 0.22-0. 32 490-640[345 20 41 |145-640] Q+T
DIN |16CrMo4|0. 13-0. 20[0. 15-0. 35[0. 50-0. 80[ 0. 035| 0. 035 |0.90-1.20] <<(). 40 |0. 20-0. 30 540-690|345 20 41 |160-205| Q+T
DIN |24CrMo5(0.20-0.28] <<0. 40 |0.50-0.80[0. 035[ 0. 035 |0.90-1. 20 <CQ. 60 0. 20-0. 35 590-740|440 18 55 |175-220] Q+T




CHEMICAL COMPOSITION % MECHANICAL PROPERTIES =
Standard| M aterial . . Tensil Yidd Elongate [Reduction |Impact Ha:ﬂdg% tregsﬁtent
C S Mn [P <|S <| Cr NI Mo |Cu<| V CE a;zngth ;r;;lgth N el s
DIN [wewrsoenn)0.08-0. 18] <<0. 35 |0.40-1.00[0. 030| 0. 025 [0.70-1.15 0.40-0.60[ 0. 30 440-590) 270 22 48 |130-175] Q+T
DIN [16CrMo4-4]0. 13-0. 20[0. 15-0. 35/0. 50-0. 80| 0. 035| 0. 035 |0.90-1.20[ <<(. 40 |0. 40-0. 60 540-690| 345 20 41 [160-205] Q+T
DIN [22CrMo4-4|0. 19-0. 26{0. 15-0. 40{0. 50-0. 80[ 0. 035| 0. 035 |0.90-1.20] <. 60 |0. 40-0. 50 640-780[ 490 18 41 [190-236] Q+T
DIN |1ocrMo9-10{0. 08-0.14] <<(. 50 |0.40-0.80]0. 030] 0. 025 |2.00-2. 50 0.90-0.10[ 0. 30 265 20 55 [130-175| Q+T
DIN [28NiCrMo4|0. 24-0. 34|0. 15-0. 40]0. 30-0. 60| 0. 035| 0. 035 |1.00-1. 30[1. 00-1. 30]0. 20-0. 30 17 41 1205-265| Q+T
DIN [40crMov4-7]0. 36-0. 44|0. 15-0. 35[0. 35-0. 85| 0. 030 0. 035 |0.90-1.20 0. 60-0. 75 0.25-0. 35 14 41 1250-295| Q+T
DIN [24CrMov5-5[0. 20-0. 28]0. 15-0. 35/0. 30-0. 60| 0. 035] 0. 025 |1.20-1.50] < 0. 60]0.50-0.60 0. 15-0. 25 17 55 205250 Q+T
DIN [21CrMov5-7[0. 17-0. 25]0. 15-0. 35/0. 35-0. 85| 0. 030] 0. 035 |1.20-1.50 0. 65-0. 80 0.25-0.35 16 069 [205-250f Q+T
DIN |21crMovs-11{0. 17-0. 25]0. 30-0. 60/0. 30-0. 60| 0. 035] 0. 035 |1.20-1.50] <<(. 60| 1.00-1.20 0. 25-0. 16 55 205-250( Q+T
DIN [s20cmmoviz-1]0. 17-0. 23] <<0. 50 | <<1.00 (0. 030| 0. 030 |10.0-12. 5/0. 30-0. 80| 0. 80-1. 20 490 16 41 [205-250 Q+T
DIN |20MnMoNi4-5{0. 17-0. 23] <<(. 40 |1.00-1.50] 0. 035] 0. 035 | <0. 500. 40-0. 80 0. 45-0. 60 570-750f 430 18 41 Q+T
DIN |17mmove-4f <<(. 19 |0.20-0. 50| 1. 40-1.70(0. 035] 0. 035 <<1.00]o0.20-0.50 570-740 410 16 31 Q+T
DIN [15NicuNb5| <<(Q. 17 |0.25-0.50/0.80-1.20] 0. 030] 0. 025 | <0. 30]1.00-1. 30{0. 25-0. 50 590-760] 410 16 41 Q+T
(2) DINKRAEAGIR W
DIN | 20Mn6 |0.17-0.230. 30-0. 60[1. 30-1. 60| 0. 035 0. 035 540-690[ 345 20 5h 96 N
DIN | 14Ni6 | <<0. 18 [0.10-0. 35[0. 30-0.60] 0. 035] 0. 490-640] 275 20 60 103 N
DIN | 24Ni8 |0.20-0.28[0. 15-0. 35[0. 60-0. 80| 0. 035| 0. 590-740[ 410 20 5h 96 N
DIN [rvinnovig] <0, 15 | <€0. 35 [0.30-0.80]0. 020] 0. <0. 05 470-640| 345 20 50 82 N
DIN [wviomianis| <<Q. 15 | <€0. 35 [0.30-0.80]0. 020] 0. <0. 05 510-710] 380 19 50 89 N
DIN [ X8Ni9 [ <0.10 | <0. 35 |0.30-0.80]0. 020] 0. <0.05 640-840 480 18 50 76 N
DIN |26CrMo4]0.22-0.29] <<0. 35 [0.50-0.80]0. 035| 0. 590-740| 440 18 60 82 N
DIN [xecainis-iof <0, 03 | <1.00 | <2.00]0. 045] 0. ¢ 540-740| 255 40 20 103 N
DIN || <0.03 | <1.00 | <2.0010.045| 0 10%8913. 5[ 2. 00-2. 50 590-780| 295 40 50 103 N

2.3 ¥EH 2.3.1 TEMSGHHEREN

e 2= I 5 KA E R (NF EN 10025)

NF | S185

NF_[S235]JR[ <0. 17 1.40

NF_[S235JRG1[ <0. 17 1.40 [0.
NF_[S235JRG2[ <0. 17 1.40 [0.
NF_[5235J0[ <0. 17 1.40 [0.040] 0. 040
NF ]5235J2G3| <<0. 17 1.40 [0.035] 0.035
NF _[5235J264 <0. 17 1.40 [0.035] 0.035
NF_[S275]JR[ <0. 21 1.50 [0.045] 0. 045
NF_[S275]J0[ <0. 18 1.50 [0.040] 0. 040
NF ]5275J2G3| < 0. 18 1.50 [0.035] 0.035




CHEMICAL COMPOSITION % MECHANICAL PROPERTIES =
Standard| M aterial . . Tensl vield Elongate |Reduction [Impact Ha:ﬂdg% tregsﬁtent
C S Mn |P <|S <| Cr Ni Mo |Cu CE '\Sﬂtggth ?Ar;{:gth rate% o areats lteg 3
NF S275J264] <0. 18 1.50 [0.035] 0.035
NF E295 0. 045 0. 045
NF |S355JR| <0.24 | <0.55 [ <1.60[0.045] 0. 045
NF ]1S355J0] <0.20 [ <0.55 [ <1.60[0.040] 0. 040
NF 8355J2G3] <0.20 [ <0.55 [ <1.60[0.035] 0. 035
NF 8355J264] <0.20 [ <0.55 [ <1.60[0.035] 0. 035
NF ]S355K2G3] <<0. 20 [ <0.55 [ =<1.60[0.035] 0. 035
NF ]S355K2G4] <<0. 20 [ <0.55 [ =<1.60[0.035] 0. 035
NF E335 0. 045 0. 045
NF E360 0. 045 0. 045
(2) NFFR#ESSH B RPN S KAFERS (NF A33-101
NF JAF34 C10] <0. 12 [ <0. 30 [0.30-0.60[0. 040]| 0. 040
NF |AF37 C12[0.08-0. 15| <<0. 30 [0.30-0.60] 0. 040| 0. 040
NF |AF42 C20[0. 14-0. 21{0. 10-0. 40{0. 50-0. 80| 0. 040| 0. 040
NF |AF50 €30[0.25-0. 33{0. 10-0. 40{0. 50-0. 80| 0. 040| 0. 040
NF JAF50 S| <0.20 [ <0.55 [ <1.50/0.040] 0. 040
NF |AF55 €35[0. 31-0. 39{0. 10-0. 40{0. 50-0. 80| 0. 040| 0. 040
NF |AF60 C40(0.37-0. 45{0. 10-0. 40{0. 50-0. 80| 0. 040| 0. 040
NF |AF65 C45[0. 43-0.51{0. 10-0. 40{0. 50-0. 80| 0. 040| 0. 040
NF |AF70 C55[0.50-0.58(0. 10-0. 40{0. 50-0. 80| 0. 040| 0. 040
2.3.3 REBILNMFTEHN (1) NFIRHESERS 24y (NF A35-551(84), A35-567 (84))
NF XC10 10.06-0. 12{0. 15-0. 35[0. 30-0. 60
NF XC12 10.10-0. 16[0. 15-0. 35[0. 30-0. 60
NF XC18 ]0.16-0.22[0. 15-0. 35[0. 40-0. 70
NF 16MC5 ]0. 14-0. 19{0. 10-0. 40| 1. 00-1. 30
NF | 20MC5 (0. 17-0. 22{0. 10-0. 40{1. 10-1. 40 L.
NF 18CD4 0. 16-0. 22[0. 10-0. 40[0. 60-0. 90| 0. 0. 0.15-0. 25
NF 10NC6 |0.07-0. 12[0. 10-0. 40[0. 60-0. 90| 0. 0. .50
NF 16NCo [0.12-0. 17]0. 10-0. 40{0. 60-0.90] 0. 035 0. 035 |0.90-1. 20 1. 20-1. 50
NF | 20NC6 |0.16-0. 21]0. 10-0. 400. 60-0. 90| 0. 035] 0. 035 |0.90-1. 20[ 1. 20-1. 50
NF [ 14NC11]0.11-0. 17]0. 10-0. 40]0. 25-0. 60| 0. 035] 0. 035 |0.60-0. 90[2. 50-3. 00
NF [ 20NCD210.17-0. 23{0. 10-0. 40]0. 65-0.95[ 0. 035| 0. 035 0. 40-0. 65]0. 40-0. 70{0. 15-0. 25
NF | 18NCD6|0. 14-0. 20{0. 10-0. 40]0. 60-0. 90[ 0. 035| 0. 035 [0.85-1.15]1.20-1. 60}0. 15-0. 25
NF 21B3 [0.18-0.24]0. 10-0. 40]0. 60-0. 90[ 0. 035] 0. 035




CHEMICAL COMPOSITION % MECHANICAL PROPERTIES =
Standard : - - Hardness Heat
e ] s [ M lpo<|s <| o | Ni | Mo |cus CE [svenah arngn S [mon mpa | vt
pa pa

NF 20MB5 0. 16-0. 22]0. 10-0. 40{1. 10-1. 40| 0. 035 0. 035

NF |19NCDB2|0. 17-0. 23]0. 10-0. 40]0. 65-0. 95| 0. 035] 0. 035 |0. 40-0. 65/0. 40-0. 70{ 0. 15-0. 25

NF 16CNo6 [0. 14-0. 19]0. 15-0. 40(0. 40-0. 60| 0. 035 0. 035 |1.40-1.70f1.40-1. 70

NF |16NCD13[0. 12-0. 17{0. 15-0. 40{0. 30-0. 60 0. 035]| 0. 035 |3. 00-3. 50| 3. 00-3. 50] 0. 15-0. 30| < 0. 35

NF 18CNS8 [0. 15-0. 20]0. 15-0. 40{0. 40-0. 60{ 0. 035 0. 035 1.80-2. 10
(2) NFARAER RS M4 5 R4k 2 i3 (NF EN 10083-1/2/3(91))
Pk = A& 4N

NF C22E 10.17-0.24[ <0. 40 ]0.40-0.70{0. 035| 0. 035 | <0. 40| <0. 40| <0. 10

NF C22R ]0.17-0.24[ <0. 40 ]0.40-0.70{ 0. 035 0-020-0.010) <, 40| <0. 40| <0. 10

NF C25E ]0.22-0.29[ <0. 40 ]0.40-0.70{0. 035| 0. 035 | <0. 40| <0. 40| <0. 10

NF C25R ]0.22-0. 29[ < 0. 40 |0.40-0.70{ 0. 035 0-020-0.010) <, 40| <0. 40| <0. 10

NF C30E ]0.27-0.34[ <0. 40 ]0.50-0.80{0. 035[ 0. 035 | <0. 40| <0. 40| <0. 10

NF C30R ]0.27-0.34[ <0. 40 ]0.50-0.80] 0. 035 0-020-0.010) < (), 40| <0. 40| <0.

NF C35E ]0.32-0.39[ <0. 40 ]0.50-0.80[0. 035| 0. 035 | <0. 40] <0. 40

NF C35R ]0.32-0.39[ <0. 40 |0.50-0.80[ 0. 035 |0-020-0.010] < (), 40| <0. 40

NF CA0E ]0.37-0.44f <0. 40 ]0.50-0.80{0. 035| 0. 035 | <0. 40| <0. 4

NF C40R ]0.37-0. 44| <<0. 40 |0.50-0.80]| 0. 035 [o.020-0.040| <L(), 40

NF C45E ]0.42-0.50[ <<0. 40 |0.50-0.80| 0. 035| 0. 035 | <0. 40

NF C45R ]0.42-0.50[ < 0. 40 ]0.50-0.80{ 0. 035 [0-020-0.010) < (), 40

NF C50E ]0.47-0.55[ <0. 40 ]0.60-0.90] 0. 035| 0. 035 0. 4 .

NF C50R ]0.47-0.55[ < 0. 40 ]0.60-0.90] (. 035 [0-020-0.040 .10

NF C55E ]0.52-0.60] <0. 40 |0.60-0.90] 0. 035 .10

NF C5bR ]0.52-0.60] <0. 40 |0.60-0.90] 0. 03500 <0. 10

NF C60E ]0.57-0.65] <<0. 40 |0.60-0.90] 0. 035 .40]<0. 10

NF C60R ]0.57-0.65] <. 40 |0.60-0.90] 0. 035 |o.02 .40]<0. 10

NF |25CrMo4|0.22-0. 29| <<0. 40 |0.60-0. 90 0.15-0. 30

NF |25CrMoS4(0. 22-0. 29] <<0. 40 ]0.60-0. 90 0. 15-0. 30

NF | 28Mn6 |0.25-0.32[ <0. 40 [1.30-1.65[0. <0.40/<0.10

NF [30CrNiMo8]0. 26-0. 34| <<0. 40 |0. 30-0.60] Q. 1. 1. 80-2. 20]0. 30-0. 50

NF 34Cr4 10.30-0.37] <<0. 40 |0.60-0.90| 0. 0.

NF [34CrMo4]0.30-0. 37| <<0. 40 [0.60-0.90|0. 035 0. 035 |0.90-1.20 0. 15-0. 30

NF |34CrMoS4[0. 30-0. 37| <<0. 40 ]0.60-0.90[ 0. 035 |0.020-0.040{0. 90-1. 20 0. 15-0. 30

NF  |34CrNiMo6[0. 30-0. 38| <<0. 40 [0.50-0.80[0. 035| 0. 035 |1.30-1.70|1. 30~1. 70{0. 15-0. 30

NF |[34CrS410.30-0.37 <<0. 40 |0.60-0.90]0. 035]0.020-0.040{0. 90-1. 20

NF |36CrNiMo4[0. 32-0. 40] <<0. 40 [0.50-0.90[0. 035| 0. 035 |0.90-1.20[0. 90-1. 20] 0. 15-0. 30

NF |36NicrMo16[0. 32-0. 39] <<0. 40 |0.30-0.60[ 0. 030] 0. 025 |1.60-2.00|3. 60-4. 10 0. 25-0. 45




CHEMICAL COMPOSITION % MECHANICAL PROPERTIES =
Standard . - - Hardness Heat
WEEH e | s | Mnle o <s <[ o | Ni | Mo |cu CE [svenah arngn S [mon mpa | vt
pa pa

NF | 37Cr4 ]0.34-0. 41| <<0. 40 [0.60-0.90|0. 035 0. 035 |0.90-1.20

NF [37CrS410.34-0. 41| <<0. 40 |0.60-0.90]0. 035]|0.020-0.040{0. 90-1. 20

NF | 38Cr2 |0.35-0.42| <<(. 40 [0.50-0.80]|0. 035| 0. 035 0. 40-0. 60

NF [38CrS210.35-0.42 <<0. 40 |0.50-0.80]0. 035]0.020-0.040(0. 40-0. 60

NF | 41Cr4 ]0.38-0. 45| <<0. 40 [0.60-0.90|0. 035 0. 035 |0.90-1.20

NF [41CrS410.38-0.45( <<0. 40 |0.60-0.90] 0. 035]|0.020-0.040{0. 90-1. 20

NF [42CrMo4]0. 38-0. 45| <<0. 40 [0.60-0.90|0. 035 0. 035 |0.90-1.20 0. 15-0. 30

NF [42CrMoS4]0. 38-0. 45| <<(0. 40 ]0.60-0.90] 0. 035 0. 020-0.040{0. 90-1. 20 0. 15-0. 30

NF | 46Cr2 [0.42-0.50[ <<0. 40 {0.50-0.80[0. 035| 0. 035 |0.40-0. 60

NF [46CrS210.42-0.50[ <<(0. 40 |0.50-0.80]0. 035]o0.020-0.040(0. 40-0. 60

NF [50CrMo4]0. 46-0. 54| <<0. 40 [0.50-0.80]0. 035 0. 035 |0.90-1.20 0. 15-0. 30

NF |[51CrV4]0.47-0.55] <<0. 40 [0.70-1.10]0. 035 0. 035 |0.90-1.20
TR EMN

NF C22 ]0.17-0.24 <0. 40 [0.40-0.70]0. 045] 0. 045

NF C25 [0.22-0.29] <0. 40 ]0.40-0.70]0. 045[ 0. 045

NF C30 [0.27-0.34] <0. 40 ]0.50-0.80]0. 045[ 0. 045

NF C35 [0.32-0.39] <0. 40 ]0.50-0.80]0. 045[ 0. 045

NF C40 [0.37-0.44] <0. 40 ]0.50-0.80]0. 045[ 0. 045

NF C45  [0.42-0.50] <0. 40 ]0.50-0.80]0. 045[ 0. 045

NF C50 [0.47-0.55] <0. 40 ]0.60-0.90]0. 045[ 0. 045

NF C55  [0.52-0.60] <0. 40 ]0.60-0.90]0. 045[ 0. 045

NF C60 [0.57-0.65] <0.40 ]0.60-0.90]0. 045[ 0. 045
T 4 24

NF | 20MnB5 |0. 17-0. 23| <<0. 40 [1.10-1. 40

NF |27nCrB5-2(0. 24-0. 30| <<(. 40 |1.10-1.40

NF |[30MnB510.27-0.33| <<0. 40 |1.15-1.45

NF  |33wncrBs-2{0. 30-0. 36| <<0. 40 |1.20-1.50

NF | 38MnB5 |0.36-0. 42| <<0. 40 [1.15-1.45

NF  |39wncrBe-2|0. 36-0. 42| <<0. 40 |1.40-1. 70| 0.

2. 3.5 WEFFH AN A4 B A AN

(1) NFia#fEE

RIS i isr (NF A35-556 (84))

NF | 32C4 |o.30-0.35/0.10-0. 40]0. 60-0. 90| 0. 035| 0. 035 |0.90-1.20
NF | 38C4 [0.35-0.40]0.10-0. 40]0. 60-0.90| 0. 035| 0. 035 |0.90-1.20
NF | 42C4 |o.40-0.45]0. 10-0. 400. 60-0. 90| 0. 035] 0. 035 |0.90-1.20
NF | 38B3 |0.34-0.40{0. 10-0. 40]0. 60-0. 90| 0. 035 0. 035

NF | 38CB1 |0.34-0.40]0. 10-0. 40]0. 60-0. 90| 0. 035]| 0. 035 |0.20-0. 40




CHEMICAL COMPOSITION % MECHANICAL PROPERTIES =
Standard| M aterial Tensil Yied ' Hardness Heat
C S | Mn [P <|S <| Cr | Ni | Mo |Cus| V | B |CE srengnjarengn | ZEH \IECE LT | ™ [
pa pa

NF | 20MB5 |[0.16-0.22]0. 10-0. 40| 1. 10-1. 40| 0. 035] 0. 035

NF | 38MB5 |[0.34-0.40]0. 10-0. 40| 1. 10-1. 40| 0. 035] 0. 035

NF | 25CD4 0. 23-0.29]0. 10-0. 40]0. 60-0. 90 0. 035| 0. 035 |0.90-1.20 0.15-0. 25

NF | 30CD4 |o.27-0.33]0. 10-0. 40]0. 60-0. 90 0. 035| 0. 035 |0.90-1.20 0.15-0. 25

NF | 34CD4 0. 31-0. 37]0. 10-0. 40]0. 60-0. 90 0. 035| 0. 035 |0.90-1.20 0.15-0. 25

NF | 38CD4 |0.35-0.41]0. 10-0. 40]0. 60-0. 90 0. 035| 0. 035 |0.90-1.20 0.15-0. 25

NF | 42CD4 0. 39-0. 45]0. 10-0. 40]0. 60-0. 90 0. 035| 0. 035 |0.90-1.20 0.15-0. 25

NF [ 30CND8 0. 26-0. 33{0. 10-0. 40]0. 30-0. 60{ 0. 035| 0. 025 [1.80-2.20]1. 80-2. 20{0. 30-0. 50

NF [ 30NC11]0.27-0.34(0. 10-0. 40]0. 35-0. 60 0. 035| 0. 035 [0.60-0.90]2. 50-3. 00

NF |[35NCD16]0. 32-0. 39/0. 10-0. 40[0. 30-0. 60| 0. 035| 0. 025 |1.60-2.00(3. 60-4. 20]0. 25-0. 45
(2) NFAR#E R iR AR A AW 45 B AL 22 B4 (NF - A35-557 (83))

NF [ XC38H2|0. 35-0. 40{0. 10-0. 35{0. 50-1. 20 0. 035] 0. 035 | <<0. 40| <<0.40]|<<0. 10

NF 38C2 0. 35-0. 40{0. 10-0. 40]0. 60-0.90[ 0. 035| 0. 035 [0. 40-0.60

NF 42C2 0. 40-0. 45[0. 10-0. 40{0. 60-0. 90| 0. 035]| 0. 035 |0.40-0.60

NF 32C4 10.30-0. 35/0. 10-0. 40|0. 60-0. 90| 0. 035| 0. 035 [0.90-1. 20

NF 38C4 10.35-0.40[0. 10-0. 40|0. 60-0. 90| 0. 035| 0. 035 [0.90-1.20

NF 42C4 0. 40-0. 45[0. 10-0. 40{0. 60-0. 90| 0. 035] 0. 035 |0.90-1.20

NF 21B3 [0.18-0.24|0. 10-0. 40]0. 60-0. 90 0. 035 0. 035

NF 28B3 [0.34-0. 40]0. 10-0. 40{0. 60-0. 90 0. 035 0. 035

NF | 38CB1 [0.34-0.40[0. 10-0. 40]0. 60-0. 90[ 0. 035] O.

NF | 20MB5 [0. 16-0. 22[0. 10-0. 40| 1. 10-1. 40[ 0. 035] O.

NF | 38MB5 [0.34-0. 40[0. 10-0. 40| 1. 10-1. 40{ 0. 035] O.

NF [25CD 4]0.23-0.29[0. 10-0. 40{0. 60-0. 90| 0. 035] 0 0.15-0. 25

NE | 30CD4 |0.27-0.33[0. 10-0. 40{0. 60-0. 90| 0. 035] 0O 0.15-0. 25

NE | 34CD4 |0.31-0.37[0. 10-0. 40{0. 60-0. 90| 0. 035] 0. 0.15-0. 25

NF 38CD4 0. 35-0.41]0. 10-0. 40]0. 60-0. 90[0. 035] O. 0. 15-0. 25

NF 42CD4 10.39-0. 45[0. 10-0. 40[0. 60-0. 90| 0.3035] 0. .20 0.15-0. 25

NF | 30CNDS8 (0. 26-0. 33]0. 10-0. 40]0. 30-0. 60| 0. 080 O. . 20| 1. 80-2. 20| 0. 30-0. 50

NF | 30NC11/0.27-0.34]0. 10-0. 40]0. 35-0. 60| 0. 035108 0. 60-0. 90| 2. 50-3. 00

NF |35NCD16/0. 32-0. 39{0. 10-0. 40{0. 30-0. 60[ 0. 030| 0. 025 |1.60-2.00]3. 60-4. 20 0. 25-0. 45
(3) NF W#ERRIBER NN S KRS (NF A35-558(83))

NF |15CD 4.05| <<(. 18 |0. 15-0. 35]0. 40-0. 80| 0. 035] 0. 035 |0.80-1.20] <<(. 300. 40-0. 60

NF [25CD 4]0.23-0.29[0. 10-0. 40[0. 60-0. 90| 0. 035| 0. 035 [0.90-1.20 0.15-0. 25

NF [20cDv5.07]0. 17-0. 24| <<(0. 50 ]0.30-0.60{0. 015] 0. 015 [1.10-1.50] << (. 50 |0.50-0.80 0.15-0. 35

NF [Z15CD5. 05]0. 10-0. 20{0. 15-0. 50]0. 30-0. 60{ 0. 030| 0. 030 [4. 00-6.00 0. 40-0. 65




CHEMICAL COMPOSITION % MECHANICAL PROPERTIES =
Standard| M aterial Tensl |vield . Hardness| Heat
C S | Mn [P <|S <| Cr | Ni | Mo |Cus| V | B |CE srengnjarengn | ZEH \IECE LT | ™ [
pa pa
NF [720cDNbvi1]0. 18-0. 25/0. 10-0. 50[0. 30-0. 60| 0. 025| 0. 015 |10.0-12.0f <<1. 00 0. 50-1. 00 0.10-0. 30
NF [zexcroves.15) <Z(. 08 | <<1. 00 |1.00-2.00{0. 030| 0. 030 |13.5-16.0]24. 0-27. 0f L. 00-1. 50 0. 10-0. 50
(4) NFPr#EliE NS Ak i5r (NF A35-556 (83))
NF XC18 ]0.16-0.22(0. 10-0. 25[0. 40-0. 70| 0. 035| 0. 035
NF XC25 10.23-0.29(0. 10-0. 25[0. 40-0. 70| 0. 035| 0. 035
NF 21B3 0. 18-0. 24|0. 20-0. 35/0. 60-0. 90| 0. 035 0. 035
NF 20M5 0. 16-0. 22]0. 10-0. 35| 1. 10-1. 40| 0. 035 0. 035
NF | 20MB5 (0. 16-0.22{0. 10-0. 35|1. 10-1. 40{ 0. 035] 0. 035 >0_0008
NF 20NC6 |0. 16-0. 21]0. 10-0. 35[0. 60-0. 90| 0. 030 0. 025 |0.90-1. 20 1. 20-1. 50
NF [ 20NCD210.17-0. 23{0. 10-0. 35]0. 65-0.95[ 0. 030| 0. 025 0. 40-0. 65]0. 40-0. 70{0. 15-0. 25
NF [ 22NCD210. 20-0. 25{0. 10-0. 35]0. 65-0.95[ 0. 030| 0. 025 0. 40-0. 65]0. 40-0. 70{0. 15-0. 25
NF |23NCDB2/0. 20-0. 25]0. 10-0. 35]0. 65-0. 95[ 0. 030] 0. 025 |0. 40-0. 65]0. 0.15-0. 25
NF 23D5 0. 20-0. 26/0. 10-0. 35/0. 50-0. 80| 0. 030| 0. 025
NF [23MNCD5]0. 20-0. 26/0. 10-0. 35| 1. 10-1. 40| 0. 030| 0. 025 |0. 40-0. 60|0.
NF [25MNCD6]0. 23-0. 28/0. 10-0. 35| 1. 40-1. 70| 0. 020] 0. 020 |o0. 40-0. 60|0.
NF [25MNDC6]0. 23-0. 28[0. 10-0. 35| 1. 40-1. 70| 0. 020] 0. 020 |o0. 20-0. 40{0.
NF | 25MNCDV5(0. 23-0. 28{0. 10-0. 35{1. 10-1. 40| 0. 020| 0. 020 |o0. 40-0. 60]0.
NF | 25MNCDV6(0. 23-0. 28{0. 10-0. 35{1. 40-1. 70 0. 020| 0. 020 |0. 40-0. 60| 0* 0.15-0. 25
NF | 25MS5 ]0.24-0.30]0. 30-0. 55| 1. 10-1. 60| 0. 035
2.3.7 ARG R EH FHAENFARHESS A AR5 &
NF 8N8 0. 06-0.10] <<0. 35 [0.20-0.50[0. 040 .10
NF 10CDS8 0. 10-0. 15/0. 50-1. 00]0. 30-0. 60] 0. 030 0. 40-0. 70
NF ]10CD8. 10f <<0. 17 ]0. 10-0. 40]0. 40-0. 85| 0. 035 0.90-1.15 <0. 04
NF | 10CND6 0. 09-0. 13]0. 20-0. 40]0. 35-0. 70{ 0. 040 0. 80-1. 20 0. 15-0. 30
NF 10F2 |0.08-0. 14[0. 10-0. 40{0. 50-0. 75}0. 060
NF 10N3 [0.07-0. 13]0. 10-0. 35]0. 20-0. 50 0. 50-0. 90
NF 10N8 10.07-0. 13| <<0. 35 |0.20-0. 50| 0. 1.80-2. 30
NF 10N12 [0.08-0. 15]0. 10-0. 30{0. 30-0. 60| Q. 2.60-3.00
NFE | 10NC1210.08-0. 13/0. 10-0. 35]0. 35-0.60] 0. 030] 0. 025 [0.60-0.90]2. 75-3. 25
NF | 10NCD4 (0. 07-0. 13]0. 10-0. 40]0. 50-0. 90| 0. 040] 0. 035 |0. 40-0. 70| 1. 00~1. 30{ 0. 10-0. 20
NF | 10NCD5|0. 07-0. 13]0. 10-0. 40]0. 50-0. 90] 0. 040] 0. 035 |0. 70-1. 10| 1. 10~1. 50{ 0. 10-0. 20
NF | 10NCD5|0. 07-0. 13]0. 10-0. 40]0. 60-0. 90| 0. 040] 0. 035 |0.85-1. 15| 1. 20-1. 60 0. 15-0. 30
NF [10NCD12]0. 07-0. 12[0. 10-0. 35[0. 20-0. 50| 0. 030| 0. 025 |0. 60-0. 90[2. 80-3. 20| 0. 20-0. 40
NF 10ND4 ]0.07-0. 14[0. 10-0. 35| <<0.451]0. 040] 0. 035 0. 80-1. 20 0. 10-0. 20




CHEMICAL COMPOSITION % MECHANICAL PROPERTIES =
Standard i : - Hardness Heat
T e | s [ mn e o<ls <] o | Ni | Mo |cus| V| B | CEsan e[S [t hrow | e oeanen
pa pa
NF 10NDS8 [0.07-0. 13]0. 10-0. 35{0. 20-0. 50{ 0. 040 0. 035 1. 80-2. 30| 0. 15-0. 30
NF 10Pb2 ]0.05-0.15] < 0. 30 [0.30-0.60] 0. 040| 0. 040
NF | 10PbF2|0.08-0. 14]0. 10-0. 40]0. 50-0. 75| 0. 060 | 0. 12-0. 24
NF 12C3 {0.09-0. 15| <<0. 40 |0.60-0.90[0. 040] 0. 035 |0.60-1.00
NF 12CD4 [0.08-0. 14]0. 14-0. 40{0. 50-0. 80[ 0. 040 0. 035 |0.85-1.15 0. 15-0. 30
NF [12CD1010.10-0. 15 <<0. 50 ]0.30-0.60{0. 030] 0. 025 [1.90-2.70 0.80-1. 20
NF 12M5 0. 10-0. 15| < 0. 40 ]0.90-1.40] 0. 040 0. 035
NF | 12MF4 [0.09-0.15]0. 10-0. 40]0. 90-1. 20| 0. 060 | 0. 12-0. 24
NF 12NC2 [0.09-0. 16]0. 10-0. 40(0. 40-0. 701 0. 040] 0. 035 |0.50-0. 70{0. 50-0. 70
NF ] 12NC12]0.09-0.16[ <0. 50 [ <0. 50 [0. 030]| 0. 025 ]0.50-1.00|3. 00-3. 50
NF [ 12NC15]0.08-0. 15{0. 10-0. 35]0. 35-0. 60 0. 040| 0. 035 (0. 70-1. 10]3. 40-3. 90
NF 12NC16]0. 08-0. 15[0. 10-0. 35{0. 35-0. 60 0. 040 0. 035 3. 70-4. 40]0. 70-1. 20
NF | 14NC1210.11-0. 16{0. 10-0. 35]0. 35-0. 60[ 0. 030| 0. 025 |[0.60-0.90]2. 75-3. 25
NF | 14NCD610. 10-0. 16{0. 10-0. 40]0. 60-0. 90| 0. 040] 0. 035 |0. 85-1. 15| 1. 20-1. 60| 0. 15-0.
NF 15CD2 0. 13-0.20[ <0.30 | <1.00]0.030[ 0. 025 ]0.30-0. 60 0. 30-0. 60
NF |[15CD3. 5]0. 14-0. 18] <<0. 35 [0.30-0.80] 0. 040| 0. 035 |0.85-1.15
NF | 15NCD210. 13-0. 18{0. 10-0. 40]0. 70-0. 90{ 0. 040 0. 035 |0. 40-0. 60]0.
NF 15ND8 ]0. 13-0. 18/0. 10-0. 35[0. 20-0. 50| 0. 040[ 0. 035
NF 15ND1410. 13-0. 180. 10-0. 35[0. 40-0. 60| 0. 040 0. 035
NF 16N6 |0. 13-0. 20{0. 10-0. 40]0. 40-0. 70{ 0. 040] 0. 035
NF 16NC11 0. 12-0. 180. 10-0. 40{0. 35-0. 60[ 0. 040/| O.
NF ] 16NC12]0.12-0.18] <0. 50 [ <0. 50 [0.030] 0.
NF 16NCD4 |0. 12-0. 19{0. 10-0. 40{0. 50-0. 90{ 0. 040/| O.
NF 16NCD5|0. 11-0. 18[0. 10-0. 40{0. 50-0. 90 0. 040( O
NF [16NCD17]0.12-0. 18] <0.50 | <0.501/(0.030/ 0
NF 18C2 ]0.14-0.23] <. 35 [0.40-0.60] 0. 040[ 0.
NF 18C3 ]0.15-0. 21| <<0. 40 |0.60-0.90 0. .00
NF 18C4 0. 16-0. 21{0. 10-0. 40]0. 60-0. 80 0. 15
NF | 18CND6 [0. 13-0. 22]0. 20-0. 40]0. 40-0. 75| 0. 0. 80]0. 80-1. 20/ 0. 15-0. 30
NF 18N3 0. 15-0.22{0. 10-0. 40]0. 40-0. 70| 0. 040 5 0.50-0.90
NF [ 18NC12]0.16-0.20{0. 10-0. 40]0. 35-0. 60 0. 040| 0. 035 0. 65-1.00]3. 00-3. 50
NF ] 18NC13]0.16-0.20[ <0. 50 [ <0. 50 [0. 040]| 0. 035 ]0.50-1.00|3. 00-3. 50
NF 20CD4 0. 17-0. 23]0. 10-0. 40[0. 60-0. 90| 0. 040| 0. 035 |0.85-1.15 0.15-0. 30
NF 20CD8 [0.18-0.22] <<0. 30 |0.45-0.65]0. 030 0. 025 |1.80-2.20 0. 25-0. 50
NF ]120CD12]0.15-0.25[ <0. 80 [ <0.80[0. 030 0. 025 |2.75-3. 30 0. 30-0. 50
NF [20CDV61]0.15-0.25( <<1.00 |0.25-0.75[0. 030] 0. 025 [1.20-1.50 0.50-1. 00 0. 10-0. 30




CHEMICAL COMPOSITION % MECHANICAL PROPERTIES =
Standard| M aterial Tensil Yied ' Har dness Heat
C S | Mn [P <|S <| Cr | Ni | Mo |Cus| V CE [svenan jsrenaen | 200 |0 e o | |
pa pa
NF 20F2 10.15-0.22[0. 10-0. 40]0. 50-0. 80| 0. 060 0. 12-0. 24
NF 20N8 0. 15-0. 23[0. 10-0. 40]0. 35-0. 60| 0. 040] 0. 035 1.80-2. 30
NF 20N12 0. 16-0. 23]0. 10-0. 40{0. 20-0. 50| 0. 040 0. 035 2.70-3. 30
NF 20NC2 |0. 18-0. 23]0. 10-0. 40[0. 40-0. 70| 0. 040| 0. 035 |0.50-0. 70{0. 50-0. 70
NF [20NC11]0.17-0.25(0. 10-0. 40]0. 35-0. 60 0. 040| 0. 035 [0.60-0.90]2. 50-3. 00
NF 20NDS8 [0. 16-0. 23]0. 10-0. 35[0. 20-0. 50| 0. 040 0. 035 1. 80-2. 30| 0. 15-0. 30
NF [20ND1610. 16-0. 23{0. 10-0. 35]0. 35-0. 60{ 0. 040| 0. 035 3. 70-4. 40]0. 70-1. 20
NF 20Pb2 [0. 15-0. 25]0. 10-0. 40[0. 40-0. 70| 0. 040 0. 040
NF 22N8 0. 18-0. 25[0. 10-0. 40]0. 20-0. 50| 0. 040] 0. 035 1.80-2. 30
NF 25NC6 |0. 22-0. 31]0. 10-0. 40[0. 60-0. 90| 0. 040 0. 035 |0.85-1. 15[1. 20-1. 60
NF [ 25NC1110.22-0.30{0. 10-0. 40]0. 35-0. 60 0. 040| 0. 035 [0.60-0.90]2. 50-3. 00
NF [ 25NCD410. 22-0. 28{0. 10-0. 40]0. 50-0. 90{ 0. 040| 0. 035 |0.40-0. 70]1. 00-1. 30{0. 10-0. 20
NF [ 25NCD5 0. 21-0. 29{0. 10-0. 40]0. 60-0. 90{ 0. 040| 0. 035 |0.40-0. 70]1. 10-1. 50 0. 10-0. 20
NF |25NCD15/0. 20-0. 30/0. 10-0. 35]0. 20-0. 50| 0. 030] 0. 025 |1.10-1. 40|3. 70-4. 20| 0. 35-0.
NF [25NCD16]0.20-0.30] <<0.35 | <0.501]0.030| 0. 025 |1.10-1. 40(3. 70-4. 20] 0. 35-0. 60
NF 28C4 [0.25-0.30] <<0. 40 |0.60-0.90[0. 040] 0. 035 |0.85-1.15
NF ] 28CDV5]0.25-0. 30 <0. 60 | <0.80[0. 040 0. 035 |1L.00-1.50
NF [30CAD6. 12]0. 28-0. 35{0. 20-0. 40]0. 50-0. 80[ 0. 035| 0. 035 [1.50-1.80
NF 30N8 10.26-0. 34{0. 10-0. 35]0. 40-0. 70{ 0. 040 0. 035
NF 30NC6 |0. 25-0. 35]0. 10-0. 40[0. 60-0. 90| 0. 040| 0. 035 |0.85-1. 15(1.
NF [ 30NC1210.26-0.33[0. 10-0. 40]0. 35-0. 60 0. 040/{ O.
NF [ 30NC1610.30-0.35(0. 10-0. 40]0. 20-0. 50{ 0. 040/{ O.
NF [ 30NCD210. 30-0. 35{0. 10-0. 40]0. 70-0. 90{ 0. 040/{ O. . 80]0. 15-0. 35
NF | 30NCD8|0. 25-0. 35| <<0. 40 |0.15-0.55[0. 030| 0 40 0. 60-0.80
NF [30NCD11]0.25-0.35] <<0. 40 [0.20-0.50]|0. 040{ 0O 2. 0.25-0. 45
NF |30NCD12(0. 25-0. 35{0. 10-0. 40{0. 15-0. 55( 0. 030] 0. 2. 0. 25-0. 45
NF |30NCD15(0. 28-0. 36{0. 10-0. 30{0. 20-0. 55 0. .50(3. 70-4. 20| 0. 30-0. 60
NF |30NCD16(0. 25-0. 35{0. 10-0. 40{0. 20-0. 55 0. L. 50( 3. 70-4. 30] 0. 40-0. 60
NF 132CDV12(0.30-0.35] <0.50 | <0.701]0. 0. 2. 30 0.80-1. 20 0.15-0. 35
NF [ 32CND810.27-0.39| <<0. 35 |0.40-0.65|0. 040 5 [1.80-2. 20]0. 30-0. 60[ 0. 25-0. 35
NF |32CND11|0. 30-0. 37]0. 20-0. 40]0. 60-1. 00| 0. 030] 0. 025 |2.50-3. 00| 1. 20-1. 60| 0. 20-0. 40
NF 32M5 10.28-0. 35(0. 10-0. 40]1. 00-1. 35[ 0. 040] 0. 035
NF 32NC2 0. 29-0. 35]0. 10-0. 40[0. 60-0. 80| 0. 040 0. 035 |0.50-0. 70{0. 50-0. 70
NF 35C2 10.32-0.38] <<0. 35 ]0.40-0.60[0. 040| 0. 035 [0.30-0.50
NF | 35MF4 [0.32-0.38]0.10-0. 40| 1. 00-1. 30[ 0. 060 0. 12-0. 24
NF 35N3 0. 31-0.39(0. 10-0. 40]0. 40-0. 70{ 0. 040] 0. 035 0.50-0.90




CHEMICAL COMPOSITION % MECHANICAL PROPERTIES =
Standard| M aterial Tensl  |vield . Hardness| —Heat
C S Mn [P <|S =<| Cr Ni | Mo |Cu Vv CE Strengt s engih Flongate Reduction |impact | HB | treatment
pa pa
NF 35NC6 |0. 33-0. 39]0. 10-0. 40[0. 60-0. 90| 0. 035 0. 035 |0.85-1. 15[1. 20-1. 60
NF [ 35NC1110.30-0.38{0. 10-0. 40]0. 35-0. 60 0. 040| 0. 035 [0.60-0.90]2. 50-3. 00
NF [ 35NCD210. 32-0. 40{0. 10-0. 40]0. 70-1. 00{ 0. 040| 0. 035 0. 40-0. 60]0. 40-0. 70{0. 15-0. 30
NF [ 35NCD410. 32-0. 38{0. 10-0. 40]0. 50-0. 90{ 0. 040| 0. 035 |0.40-0. 70]1. 00-1. 30{0. 10-0. 20
NF | 35NCD5 0. 30-0. 38{0. 10-0. 40]0. 50-0. 90 0. 040| 0. 035 |0.40-0. 70]1. 10-1. 50 0. 10-0. 20
NF [35NCD14]0. 30-0. 40/0. 10-0. 40[0. 20-0. 50| 0. 030| 0. 025 |1.20-1.60(3. 20-3. 70]0. 20-0. 40
NF | 35Pb2 [0.30-0.40{0. 10-0. 40{0. 50-0. 80| 0. 040| 0. 040
NF |38CMND8]0. 33-0. 40/0. 50-1. 00| 1. 10-1. 40| 0. 040| 0. 035 |1.80-2.200. 30-0. 60]0. 45-0. 60
NF | 38MS5 |0.35-0.43|1.10-1. 40| 1. 00-1. 40| 0. 040| 0. 035
NF | 40CD4 [0.39-0. 46{0. 20-0. 50{0. 50-0. 80 0. 030| 0. 025 |0.95-1.30 0. 15-0. 30
NF 40M5 0. 36-0. 44|0. 10-0. 40| 1. 00-1. 35| 0. 040| 0. 035
NF 40N3 0. 36-0. 44]0. 10-0. 40]0. 40-0. 70| 0. 040| 0. 035
NF [40NC17]0.37-0.45/0. 10-0. 40]0. 15-0. 55| 0. 040| 0. 035
NF | 40NCD2 (0. 37-0. 44{0. 10-0. 40{0. 60-0. 90{ 0. 040]| 0. 035
NF  |40NCD2TS|0. 38-0. 44{0. 10-0. 40{0. 70-1. 00| 0. 025| 0. 030 0. 15-0. 30
NF | 40NCD3 (0. 36-0. 43]0. 10-0. 40{0. 50-0. 80 0. 035] 0.
NF  [40NCD3TS]0. 38-0. 440. 10-0. 40[0. 70-1. 00| 0. 025| 0.
NF |40NCD18[0. 35-0. 45{0. 10-0. 40{0. 20-0. 55( 0. 030] 0.
NF |40NCD19(0. 35-0. 43{0. 10-0. 35]0. 15-0. 45( 0. 030] 0.
NF 41S7 ]0.38-0. 44|1. 60-2. 00/0. 50-0. 80| 0. 035] O.
NF 45C2 10.40-0.50] <<0. 35 [0.50-0.80| 0. 040( 0.
NF 45C6 0. 42-0. 48]0. 10-0. 40/0. 60-0. 90| 0. 0401 O.
NF  [45CDV4[0.40-0.50[ <0.50 [ =<0.80[0.030] 0. 0. 40-0. 60 0.20-0. 40
NF 45M5 0. 39-0. 48]0. 10-0. 40| 1. 20-1. 50| 0. 040| O
NF | 45NC2 [0.38-0.48{0. 10-0. 40{0. 60-0. 80| 0. 040| O .70
NF 45S8 10.40-0.50|1. 60-2. 10]0. 40-0. 80| 0. 040 0.
NF 50C4 |0.46-0.54]0. 10-0. 40]0. 60-0. 90 0.
NF 50S7 |0.45-0.55]1.50-2. 00]/0. 50-0. 80 0.
NF 55C2 [0.50-0.60] <<0. 35 |0.60-0.90|0. 0.
NF 55M5 0. 50-0.60[0. 10-0. 40| 1. 20-1. 50| 0. 040 5
NF 60S7 ]0.55-0.65|1.50-2.00[0.70-1.00]| 0. 050 0. 050
NF 7TON8 0. 65-0. 75]0. 20-0. 35/0. 30-0. 50{ 0. 050] 0. 025 | <<0. 15(1.19-2.20
NF |100CDV4|1.10-1. 20]0. 20-0. 35]0. 30-0. 45[ 0. 030| 0. 025 [0.50-0.70 0.20-0. 30 0.05-0. 10
NF [105WC20]1.00-1. 10[0. 20-0. 35/0. 30-0. 45| 0. 030| 0. 025 |0.30-0. 40
NF XC6 [0.04-0.09] <0. 10 J0.25-0.45]0. 030[ 0. 030
NF XC15 [0.12-0. 18] <0. 35 ]0.30-0.70]0. 040[ 0. 035




CHEMICAL COMPOSITION % MECHANICAL PROPERTIES =
Standard) M aterial . . Tensl vield Elongate |Reduction [Impact Ha:ﬂdg% tregsﬁtent
C S Mn (P <|S =<| Cr Ni Mo |Cu<| V | B |CE a;zngth ;r;;lgth rate% o areats lteg 3
NF XC35 0. 32-0. 38/0. 10-0. 40]0. 50-0. 80| 0. 040| 0. 035
NF | XC38TS |0. 35-0. 40{0. 10-0. 40{0. 50-0. 80[ 0. 025 0. 030
NF | XC48TS |0. 45-0. 51{0. 10-0. 40{0. 50-0. 80[ 0. 025 0. 030
NF XC65 [0.60-0.69]0. 10-0. 40]0. 50-0. 80| 0. 035 0. 035
NF XC70 [0.68-0.77]0. 10-0. 40]0. 50-0. 80| 0. 035 0. 035
NF XC80 (0. 75-0.85]0. 10-0. 40/0. 50-0. 80| 0. 035| 0. 035 | <0. 12
NF XC85 ]0.80-0.98[0. 20-0. 40{0. 40-0. 70| 0. 040 0. 040
NF | XC130 |1.20-1.35{0.20-0. 35|0. 30-0. 45[ 0. 030| 0. 025 [0.20-0. 50
NF ]72nkD18.8] <<0. 03 [ <0. 10 [ <0. 10 [0. 030] 0. 025 17. 0-19. 0] 4. 60-5. 20
NE | Z12N5 |0.08-0. 14{0. 10-0. 35|0. 35-0. 60[ 0. 040]| 0. 035 4.70-5. 40
NF Z18NbH [0.18-0.20] <<0. 35 |0.35-0.60]0. 040| 0. 035 4.70-5. 40
NF |[zsswiciz.05(0. 50-0. 70| <<0. 50 |4. 50-5.50[ 0. 030] 0. 025 |2.50-3. 00| 11. 5-12. 5] 0. 30-0. 70
NF [Z120M12]1.05-1. 35{0. 20-0. 60[11. 0-14.0[ 0. 045] 0. 035
2.5 A& 2.5.1 TEMERGHAMN (1D JISKHHEEESH HR RN 5 B oY
B 551 B R
JIS | SS330 330-430(205 26
JIS | SS400 400-510{245 21
JIS | SS490 490-605| 280 19
JIS | SS540 | <0. 30 1. 60 540 1400 16
JRREG ) H N
JIS |SM400A| <0. 23 =2.5XC 400-510| 245 23 >97
JIS [SM400B| <0.20 | <0. 35 |0.60-1.00
JIS [SM400C| <0.18 ] <0.35| <1.40
JIS |SM490A| <0.20 | <0.55| <1.60 490-610| 325 22 =27
JIS [SM490B| <0.18 ] <0.55| <1.60
JIS [SM490C| <0.18 ] <0.55 | <1.60 |0.
JIS |SM490YA| <0.20 | <0.55 | <1.60 |0 490-610[ 365 19 =27
JIS |SM490YB| <0.20 | <0.55| <1.60|0.
JIS [SM520B| <0.20 ] <0.55| <1.60]0. €035 520-640 365 19 =27
JIS [SM520C| <0.20 ] <0.55| <1.60]0. 0. 035
JIS [ SM570 | <0.18 ] <0.55 | <1.60]0.035] 0.035 <0.44%|570-720| 460 19 =47

2.5.3 MMM M (JIS G4051(1979))

JIS | S10C ]0.08-0.13]0. 15-0. 35]0. 30-0. 60| 0. 030] 0. 035 | <0. 20| <0. 20 <0. 30 310 1205 33 N

JIS [ S12C ]0.10-0.15]0. 15-0. 35]0. 30-0. 60[ 0. 030] 0. 035 | <0. 20| <0. 20 <0. 30 370 | 235 30

=z




CHEMICAL COMPOSITION % MECHANICAL PROPERTIES =
Standard : - - Hardness Heat
e O - Y cr | Ni | Mo |cus S [arngn £ [Reton fimpec | 15 ecamen
Mpa Mpa

JIS | S15C |0.13-0. 18]0. 15-0. 35]0. 30-0. 60| Q. 0. <. <. .30 N
JIS | S17C ]0.15-0.20]0. 15-0. 35]0. 30-0. 60| 0. 0. <0. <0. .30 400 245 28 N
JIS | S20C |0.18-0.23]0. 15-0. 35]0. 30-0. 60| Q. 0. <. <. .30 N
JIS | S22C |0.20-0.25|0. 15-0. 350. 30-0. 60| Q. 0. <. <. .30 265 27 N
JIS | S25C |0.22-0.28|0. 15-0. 350. 30-0. 60| Q. 0. <. <. .30 N
JIS | S28C |0.25-0.31]0. 15-0. 35]0. 60-0. 90| Q. 0. <. <. .30 25 N
JIS | S30C |0.27-0.33]0. 15-0. 35]0. 60-0. 90| Q. 0. <. <. .30 N
JIS | S33C |0.30-0.36|0. 15-0. 35]0. 60-0. 90| Q. 0. <. <. .30 23 N
JIS | S35C |o0.32-0.38]0. 15-0. 35[0. 60-0. 90| 0. 0. <0. <0. .30 N
JIS | S38C |0.35-0.41]0. 15-0. 35]0. 60-0. 90| Q. 0. <. <. .30 29 N
JIS | S40C |0.37-0.43]0. 15-0. 35]0. 60-0. 90| Q. 0. <. <. N
JIS | S43C |0.40-0. 46|0. 15-0. 35]0. 60-0. 90| Q. 0. <. <. 20 N
JIS | S45C |0.42-0.48]0. 15-0. 35]0. 60-0. 90| Q. 0. <. <. N
JIS | S48C ]0.45-0.51]0. 15-0. 35]0. 60-0. 90| 0. 0. <0. <0. 610 365 18 N
JIS | S50C |0.47-0.53]0. 15-0. 35]0. 60-0. 90| Q. 0. <. <. N
JIS | S53C ]0.50-0.56]0. 15-0. 35]0. 60-0. 90| 0. 0. <0. <0. 650 390 15 N
JIS | S55C |0.52-0.58]0. 15-0. 35]0. 60-0. 90| Q. 0. <. <. N
JIS | S58C ]0.55-0.61]0. 15-0. 35]0. 60-0. 90| (. 0. <0. <0. 650 390 15 N
JIS | S09CK |0.09-0. 12]0. 10-0. 35]0. 30-0. 60| Q. 0. <. .25 390 245 23 55 137 Q+T
JIS | S15CK |0. 13-0. 18]0. 15-0. 35]0. 30-0. 60| Q. 0. <. .25 490 345 20 50 118 Q+T
JIS | S20CK |0. 18-0. 23]0. 15-0. 35]0. 30-0. 60| Q. 0. .25 540 390 18 45 98 Q+T

2.5.4 fRUEEEEEHMN (JIS 64052(1979))
JIS [SMn420H[0. 16-0. 23]0. 15-0. 35| 1. 15-1. 55 .30
JIS [SMn433H[0.29-0. 36]0. 15-0. 35| 1. 15-1. 55 <. .30
JIS [SMn438H|0. 34-0. 41]0. 15-0. 35| 1. 30-1. 70 <. .30
JIS [SMn443H|0. 39-0. 46]0. 15-0. 35| 1. 30-1. 70 ). <. .30
JIS |SMnC420H[0. 16-0. 23]0. 15-0. 35| 1. 15-1. 55 0. 35-0 <. .30
JIS |SMnC443H|[0. 39-0. 46]0. 15-0. 35]1. 30-1. 70{ 0. 0. 35-0 <. .30
JIS |SCr415H]0. 12-0. 18]0. 15-0. 35/0. 55-0. 90| 0. 0.85-1 <0. .30
JIS |SCr420H]0. 17-0. 23]0. 15-0. 35/0. 55-0. 90| 0. 0. 0.85-1 <0. .30
JIS |SCr430H]0. 27-0. 34]0. 15-0. 35/0. 55-0. 90| 0. 0. 0.85-1 <0. .30
JIS |SCr435H]0. 32-0. 39]0. 15-0. 35/0. 55-0. 90| 0. 0. 0.85-1 <0. .30
JIS |SCr440H]0. 37-0. 44]0. 15-0. 35/0. 55-0. 90| 0. 0. 0.85-1 <0. .30
JIS |SCM415H]0. 12-0. 18]0. 15-0. 35/0. 55-0. 90| 0. 0. 0.85-1 <. 0. 15-0. 35 .30
JIS |SCM418H]0. 15-0. 21]0. 15-0. 35/0. 55-0. 90| 0. 0. 0.85-1 <. 0. 15-0. 35 .30




CHEMICAL COMPOSITION % MECHANICAL PROPERTIES =
Standard i ; ; Hardness| Heat
T e | s [ mn e o<ls <] o | Ni | Mo |cus| V| B | CEsan e[S [t hrow | e oeanen
pa pa
JIS [SCM420H[o0. 17-0. 23]0. 15-0. 35]0. 55-0. 90| 0. 030| 0. 030 |[0.85-1.25[ <<(. 25 [0. 15-0. 35| < 0. 30
JIS |SCM435H]0. 32-0. 39]0. 15-0. 35|0. 55-0. 90 0. 030| 0. 030 |0.85-1. 25 <<(. 25]0. 15-0. 35| <0. 30
JIS [SCM440H[o0. 37-0. 44]0. 15-0. 35]0. 55-0. 90| 0. 030| 0. 030 |[0.85-1.25[ <<(. 25 [0. 15-0. 35| <0. 30
JIS [SCM445H(0. 42-0. 49]0. 15-0. 35/0. 55-0. 90| 0. 030| 0. 030 |[0.85-1.25[ <<(. 25 [0. 15-0. 35| <0. 30
JIS [SCM822H[0. 19-0. 25]0. 15-0. 35]0. 55-0. 90| 0. 030| 0. 030 |[0.85-1.25[ <<(. 25 [0. 15-0. 35| <0. 30
JIS [SNC415H[o0. 11-0. 18]0. 15-0. 35]0. 30-0. 70| 0. 030| 0. 030 0. 20-0. 55[1. 95-2. 50 <0. 30
JIS |SNC631H|0. 26-0. 35]0. 15-0. 35|0. 30-0. 70| 0. 030| 0. 030 |0.55-1. 05[2. 45-3. 00 <0. 30
JIS [SNC815H|0. 11-0. 18]0. 15-0. 35]0. 30-0. 70| 0. 030| 0. 030 0. 65-1. 05[2. 95-3. 50 <0. 30
JIS |SNCM220H]0. 17-0. 230. 15-0. 35/0. 60-0. 95/ 0. 030| 0. 030 |0. 35-0. 65|0. 35-0. 75 0. 15-0. 35| < 0. 30
JIS |SNCM420H]0. 17-0. 23]0. 15-0. 35)0. 40-0. 70{ 0. 030] 0. 030 |0. 35-0. 65| 1. 55-2. 00] 0. 15-0. 35| < 0. 30
2.5.5 GEEHM (1) JIShE S SEMWIIN T RUFERD
Ni-Cr4§
JIS | SNC236 0. 32-0. 40]0. 15-0. 35)0. 50-0. 80| 0. 030| 0. 030 |0.50-0. 90f 1. 00-1. 50 740 | 590 29 50 118 |217-277| Q+T
JIS |SNC415H]0. 12-0. 18]0. 15-0. 35/0. 35-0. 65[ 0. 030| 0. 030 |0. 20-0. 50| 2. 00-2. 780 17 45 88 |235-241| Q+T
JIS [SNC631H]0. 27-0. 35]0. 15-0. 35]0. 35-0. 65| 0. 030| 0. 030 |0. 60-1.00|2. 50-3. 830 | 685 18 50 118 [248-302| Q+T
JIS |SNC815H]0. 12-0. 18]0. 15-0. 35/0. 35-0. 65/ 0. 030| 0. 030 |0. 70-1. 00|3. 980 12 45 78 [285-388| Q+T
JIS | SNC836 0. 32-0. 40]0. 15-0. 35/0. 35-0. 65 0. 030| 0. 030 |0. 60-1.00{3. 930 | 785 15 45 78 |269-321] Q+T
Ni-Cr-Mo4¥
JIS |SNCM220H]0. 17-0. 230. 15-0. 35/0. 60-0. 90[ 0. 030| 0. 030 .30 830 17 40 59 [248-341] Q+T
JIS |SNCM240]0. 38-0. 43]0. 15-0. 35/0. 70-1. 00{ 0. 030] 0. 030 |o. <0.30 880 | 785 17 50 69 |255-311] Q+T
JIS |SNCM415]0. 12-0. 18]0. 15-0. 35/0. 40-0. 70{ 0. 030] 0. 1. 60-2. <0.30 880 16 45 69 |255-341| Q+T
JIS [SNCM420H|0. 17-0. 23[0. 15-0. 35[0. 40-0. 70| 0. 030| 0. . 00] 0. <0. 30 980 15 40 69 |293-375| Q+T
JIS [SNCM431]0. 27-0. 35]0. 15-0. 35[0. 60-0.90[ 0. 030] 0 1.80%2. 00/ 0. 15-0. 30) <<0. 30 830 | 685 20 55 98 [248-302| Q+T
JIS [SNCM439{0. 36-0.43]0. 15-0. 35[0. 60-0. 90] 0. 030]| O 1. 60-2. 00[0. 15-0. 30| <<0. 30 980 885 16 45 69 |293-352] Q+T
JIS [SNCM447]0. 44-0.50]0. 15-0. 35]0. 60-0. 90[ 0. 030] 0. 1. 60-2. 00]0. 15-0. 30| < 0. 30 1030 | 930 14 40 59 [302-368| Q+T
JIS [SNCM616)0. 13-0. 20]0. 15-0. 35[0. 80-1. 20|40, 0. 2.80-3.20]0.40-0.60| << 0. 30 1180 14 40 78 |[341-415| Q+T
JIS [SNCM625]0. 20-0. 30]0. 15-0. 35]0. 35-0. 60 0. 50{3. 00-3. 50{ 0. 15-0. 30 < 0. 30 930 | 835 18 18 78 [269-321| Q+T
JIS |SNCM630]0. 25-0. 35]0. 15-0. 35{0. 35-0. 60 ) 0. 2. 50-3. 50| 2. 50-3. 50] 0. 50-0. 70| <0. 30 1080 | 885 15 15 78 [302-352| Q+T
JIS [SNCM815]|0. 12-0. 18]0. 15-0. 35]0. 35-0. 60 0. | 0. 70-1. 00{4. 00-4. 50{ 0. 15-0. 30 <.0. 30 1080 12 12 69 |[311-375| Q+T
Cr M
JIS [SCr415]0. 13-0.180. 15-0. 35{0. 60-0. 85| 0. 030| 0. 030 |0.90-1. 20| <0. 25 <0. 30 780 15 40 59 |[217-302] Q+T
JIS [SCr420]0. 18-0. 23|0. 15-0. 350. 60-0. 85| 0. 030| 0. 030 |0.90-1. 20| <0. 25 <0. 30 830 14 35 49 |[235-321| Q+T
JIS | SCr430]0. 28-0. 33]0. 15-0. 35/0. 60-0.85[ 0. 030| 0. 030 |0.90-1.20] <0. 25 <0. 30 780 | 635 18 55 88 [229-203| Q+T
JIS | SCr435]0. 33-0. 38]0. 15-0. 35/0. 60-0.85( 0. 030| 0. 030 |0.90-1.20] <0. 25 <0. 30 880 | 735 15 50 69 [255-321 Q+T
JIS | SCr440 0. 38-0. 43]0. 15-0. 35/0. 60-0.85( 0. 030] 0. 030 |0.90-1. 20| <0. 25 <0. 30 930 | 785 13 45 59 |[269-331] Q+T




CHEMICAL COMPOSITION % MECHANICAL PROPERTIES =
Standard| M aterial . . Tensl vield Elongate |Reduction [Impact Ha:ﬂdg% tregsﬁtent
C S Mn |P <|S <| Cr Ni Mo |(Cu<| V | B |CE 3;2”““ ;rsggth rate% o areats lteg 3

JIS [SCr445]0. 43-0. 48]0. 15-0. 35/0. 60-0.85[ 0. 030] 0. 030 |0.90-1. 20| <<0. 25 <0. 30 980 835 12 40 49 [285-352] Q+T
Cr-Mo 4N

JIS [SCM415]0. 13-0. 18{0. 15-0. 35[0. 60-0. 85| 0. 030| 0. 030 [0.90-1.20] <<(. 25]0. 15-0.30[ < 0. 30 330 16 40 69 |235-321] Q+T
JIS [SCM418]0. 16-0. 21{0. 15-0. 35[0. 60-0. 85| 0. 030| 0. 030 [0.90-1.20] <<(. 25]0. 15-0.30[ <0. 30 15 40 09 1248-331| Q+T
JIS [SCM420]0. 18-0. 23[0. 15-0. 35{0. 60-0. 85/ 0. 030| 0. 030 [0.90-1.20] << (. 25]0. 15-0.30| <0. 14 40 59 1262-352| Q+T
JIS | SCM421 0. 17-0. 23]0. 15-0. 35|0. 70-1. 00 0. 030| 0. 030 |0.90-1. 20 <<0. 25]0. 15-0. 30| <0. 14 35 59 [285-375] Q+T
JIS | SCM430 0. 28-0. 33]0. 15-0. 35/0. 60-0. 85 0. 030| 0. 030 |0.90-1. 20 <<0. 25]0. 15-0. 30| <0. 18 hh 108 |241-302| Q+T
JIS [SCM432]0.27-0.37]0. 15-0. 35/0. 30-0. 60 0. 030| 0. 030 |1.00-1.50] < (. 25 0. 15-0.30] <0. 16 50 88 [255-321| Q+T
JIS [SCM435]0.33-0. 38]0. 15-0. 35/0. 60-0.85[ 0. 030] 0. 030 ]0.90-1. 20| < (. 25]0. 15-0.30] <0. 15 50 78 1269-3321 Q+T
JIS [SCM440]0. 38-0. 43[0. 15-0. 35{0. 60-0. 85/ 0. 030 0. 030 [0.90-1.20] << (. 25]0.15-0.30| <0. 12 45 59 1285-352| Q+T
JIS [SCM445]0. 43-0. 48]0. 15-0. 35|0. 60-0. 85[ 0. 030] 0. 030 ]0.90-1. 20| < (. 25]0. 15-0.30] <0. 12 40 39 [302-363] Q+T
JIS [SCM822[0.20-0. 25|0. 15-0. 350. 60-0.85{ 0. 030| 0. 030 [0.90-1. 20| < (. 25]0.35-0. 45| <0. 12 30 59 [302-415| Q+T
Mni, CrMnif

JIS | SMn420]0. 17-0. 23]0. 15-0. 35[1. 20-1. 50 0. 030| 0. 030 [ <0. 35 690 14 30 49 [201-311] Q+T
JIS | SMn433]0. 30-0. 36]0. 15-0. 35| 1. 20-1. 50] Q. 0. 030 [ <0. 35 690 | 540 20 55 98 [201-277] Q+T
JIS [SMn438]0.35-0.41]0. 15-0. 35|1. 35-1. 65| 0. 0. 030 |0.35-0. 70 740 [ 590 18 50 78 |212-285[ Q+T
JIS [SMn443]0.40-0.46]0. 15-0. 35|1. 35-1. 65| 0. 0. 030 |0.35-0. 70 780 | 635 17 45 78 229-302[ Q+T
JIS [SMnC420]0. 17-0. 23]0. 15-0. 35|1. 20-1. 50| 0. 0. 830 13 30 49 [235-321] Q+T
JIS [SMnC443]0. 40-0. 46]0. 15-0. 35|1. 35-1. 65| 0. 0. 930 | 785 13 40 49 [269-321| Q+T
Cr-Mo-A140

715 [sacme45]o0. 40-0. 50{0. 15-0. 50] <0. 60 830 | 685 | 15 50 | 98 [241-302] qQ+T
2.8 BEE 2.8.1 THEMEHHKEN (BS EN 10025(1994))

BS | S185

BS [S235JR| <0. 17 1. 40

BS [S235JRG1| <0. 17 1. 40

BS [S235JRG2| <0. 17 1. 40

BS [S235J0| <0. 17 1. 40

BS [S235J2G3| <0. 17 1.40 |0.

BS [S235J2G4| <0. 17 1.40 |0.

BS [S275JR| <0. 21 1.50 [0.045] 0. 045

BS [S275]J0| <0. 18 1.50 [0.040] 0. 040

BS [S275J2G3| <0. 18 1.50 [0.035] 0.035

BS [S275J2G4| <0. 18 1.50 [0.035] 0.035

BS | E295 0.045] 0. 045

BS [S355JR| <0.24 | <0.55 | <1.60[0.045] 0. 045




CHEMICAL COMPOSITION % MECHANICAL PROPERTIES =

Hardness Heat

Standard [ M aterial Tensil  |Yield .
. . Elongate |Reduction [Impact HB treatment
C S Mn (P <|S =<| Cr Ni Mo |Cu<| V | B |CE 3;2”““ ;rsggth rate% o areats lteg 3

BS 15355J0] <0.20 [ <0.55| <1.60]0.040( 0. 040

BS 8355J2G3| <0.20 | <0.55| <1.60]0.035] 0.035
BS 8355J264] <0.20 | <0.55| <1.60]0.035] 0.035
BS 8355K2G3| <0.20 | <0.55| <1.60]0.035] 0. 035
BS S355K264] <0.20 | <0.55 | <1.60]0.035] 0. 035
BS [ E335 0.045] 0. 045
BS [ E360 0.045] 0. 045

(2) BShR#ELE 1 I RN 4N 5 Ak 22 143 (BS 4360 (1990) )

Siv R M

BS_[row:sorox] <0. 16 [0. 10-0.50] <1. 50 0. 040] 0. 030

BS [ | <0. 16 [0. 10-0.50] <1.50]0. 040 0. 030

BS_[50E;50eE| <0. 18 [0.10-0.50] <1.50]0.040] 0. 030

BS | 50F | <0.16]0.10-0.50] =1.50]0.025| 0. 025

BS | 55C | <.22 [ <0.60 | <1.60]0.040] 0.040

BS | 55EE | <0.22 |0.10-0.50] <1.60 0. 040] 0. 030
BS | 55F | <0.16]0.10-0.50] <1.60]0.025| 0. 025
gh¥ 2L LM

BS | 43C [ =<0.21[ <0.50 [ <1.30]0.050] 0. 050

BS | 43D | =<0.20[ <0.50 | <1.30]0.040[ 0. 045

BS | 43EE | <0.18 [ <0.50 | <1.30]0.040][ 0. 045

BS | 50C | <0.20[ <0.50 | <1.50]0.045[ 0. 045
BS | 50D | <0.20 [ <0.50 [ <1.50]0.040] 0.
BS | 50EE | <0.20 [ <0.50 | <1.50]0.040[ 0
BS | 55C | <0.25[ <0.50 | <1.60]0.040] 0
BS | 55EE | <0.25 | <0.50 | <1.60]0.040] 0.
BS | 55F | <0.16] <0.50 | <1.50]@.025] 0.

2.8.3 MEBKERN. HUIHILGHMMN G S5

SPRHER B RSN . B S5 M AN 5 DI HI S5 /4N N5 B Ak 22 il 43 (BS 970 Part1(1991))

. 050

BS |040A04| <<0. 08 |0.10-0. 40]0. 30-0. 50| 0.

BS | 040A100.08-0.13[0. 10-0. 40{0. 30-0. 50| 0. 050 |o. 025-0. 050

BS [040A12]0.10-0. 15[0. 10-0. 40{0. 30-0. 50 050 |o. 025-0. 050

050 (0. 025-0. 050

BS | 045M10[0.07-0. 13]0. 10-0. 40{0. 30-0. 60| 0. 050 |o. 025-0. 050

BS [055M15[ <0. 20 [0.10-0. 40[ <0. 80 050 | 0. 025-0. 050

0
0
0
BS [045A10]0.08-0.13[0. 10-0. 40{0. 30-0. 60
0
0
0

olelelelele

BS [060A62[0.60-0.65[0. 10-0. 40{0. 50-0. 70 0. 050 0. 025-0. 050




CHEMICAL COMPOSITION % MECHANICAL PROPERTIES =
ondove Material C SI Mn P < S < C H Tens vield Elongate |Reduction |Impact Hahdg% treg?:em
= = r NI MO CU V CE ;t:::‘ngth ?Ar;:gth rate % of area % |[testJ

BS | 060A67|0.65-0.70{0. 10-0. 40{0. 50-0. 70{ 0. 050 | 0. 025-0. 050

BS [060A72[0.70-0.75[0. 10-0. 40{0. 50-0. 70[ 0. 050 0. 025-0. 050

BS | 060A78]0.75-0. 82[0. 10-0. 40{0. 50-0. 70{ 0. 050 | 0. 025-0. 050

BS [060A81[0.78-0.85[0. 10-0. 40{0. 50-0. 70| 0. 050 0. 025-0. 050

BS | 070M20 0. 16-0. 24{0. 10-0. 40{0. 50-0. 90[ 0. 050 | 0. 025-0. 050

BS | 070M26 0. 22-0. 30{0. 10-0. 40{0. 50-0. 90{ 0. 050 | 0. 025-0. 050

BS | 070M550.50-0.60[0. 10-0. 40{0. 50-0. 90f 0. 050 | 0. 025-0. 050

BS | 080A15]0. 13-0. 18[0. 10-0. 40{0. 70-0. 90[ 0. 050 | 0. 025-0. 050

BS | 080A20]0. 18-0. 23[0. 10-0. 40{0. 70-0. 90[ 0. 050 | 0. 025-0. 050

BS | 080A67|0.65-0.70{0. 10-0. 40{0. 70-0. 90[ 0. 050 | 0. 025-0. 050

BS | 080M15]0. 12-0. 18[0. 10-0. 40{0. 60-1. 00 0. 050 | 0. 025-0. 050

BS | 080M300. 26-0. 34[0. 10-0. 40{0. 60-1. 00 0. 050 | 0. 025-0. 050

BS | 080M36 0. 32-0. 40{0. 10-0. 40{0. 60-1. 00 0. 050 | 0. 025-0. 050

BS | 080M40 0. 36-0. 44{0. 10-0. 40{0. 60-1. 00 0. 050 | 0. 025-0. 050

BS | 080M46 |0. 42-0. 50{0. 10-0. 40{0. 60-1. 00 0. 050 | 0. 025-0. 050

BS | 080M50 0. 45-0. 55{0. 10-0. 40{0. 60-1. 00 0. 050 | 0. 025-0. 050

BS |125A15]0. 13-0. 18[0. 10-0. 40{1. 10-1. 40{ 0. 050 | 0. 025-0. 050

BS | 130M15]0. 12-0. 18[0. 10-0. 40{1. 10-1. 50{ 0. 050 | 0. 025-0. 050

BS | 150M19]0. 15-0. 23[0. 10-0. 40{1. 30-1. 70{ 0. 050 | 0. 025-0. 050

BS |[170H15 0. 12-0.18]0. 10-0. 40|0. 80-1. 10 0. 060 | 0. 03-0. 06

BS | 170H200. 17-0. 23[0. 10-0. 40{0. 80-1. 10 0. 050 | 0. 025-0. 050

BS | 170H36 0. 32-0. 39{0. 10-0. 40{0. 80-1. 10 0. 050 | 0. 025-0. 050

BS | 170H41 |0. 37-0. 44|0. 10-0. 40{0. 80-1. 10{ 0.

BS | 173H160. 13-0.19{0. 10-0. 40{1. 10-1. 40{ 0.

BS | 174H20 0. 17-0. 23[0. 10-0. 40{1. 20-1. 50{ 0.

BS | 175H230. 20-0. 25{0. 10-0. 40{0. 90-1. 20{ 0.

BS | 185H40 0. 36-0. 43[0. 10-0. 40{1. 30-1. 60 0.08-0. 18

BS [210A15/0.13-0.18{0. 10-0. 40{1. 25-1. 75

BS [210M15 0. 12-0. 18]0. 10-0. 40|0. 90-1. 30 0.

BS |[214A15/(0.13-0.18]0. 10-0. 40| 1. 20-1. 50 0.

BS [214M15 (0. 12-0. 18]0. 10-0. 40| 1. 20-1. 60[ 0. 050|0. 10-0. 18

BS [280MO01 [0.30-0. 55{0. 15-0. 60{0. 60-1. 50[ 0. 050 |0. 045-0. 065 0. 08-0. 20
(2) BSHritE & &SNS K5 (BS 970 Part 1(1983))

BS | 523H15]0.12-0. 18[0. 10-0. 35{0. 30-0. 60[ . 025 |o0.025-0.050{ 0. 30-0. 60

BS |523M15]0.12-0. 18[0. 10-0. 35{0. 30-0. 60[ (. 025 |o0.025-0.050{ 0. 30-0. 60

BS | 527A17]0.14-0.19]0. 10-0. 35{0. 70-0. 90[ (. 025 |o0.025-0.050{ 0. 70-0. 90




CHEMICAL COMPOSITION % MECHANICAL PROPERTIES =
Standard| M aterial Tensil Yied ' Hardness| Heat
C S | Mn [P <|S <| Cr | Ni | Mo |Cus< CE [sirength [srengin [F°198(e |ESCWOOn | mpect | 1B [treatment
Mpa Mpa
BS 527TH1710. 14-0. 20[0. 10-0. 35{0. 70-0. 90| 0. 025 [0. 025-0.050 0. 60-0. 90
BS 527M1710. 14-0. 20[0. 10-0. 35{0. 70-0. 90} 0. 025 [0. 025-0.050| 0. 60-0. 90
BS 530A3010. 28-0. 33]0. 10-0. 35{0. 60-0. 80 0. 025 [0.025-0.050/ 0. 90-1. 20
BS 530A3210. 30-0. 35]0. 10-0. 35{0. 60-0. 80 0. 025 [0.025-0.050/0. 90-1. 20
BS 530A360. 34-0. 39[0. 10-0. 35{0. 60-0. 80 0. 025 [0.025-0.050/ 0. 90-1. 20
BS 530A40(0. 38-0. 43]0. 10-0. 35{0. 60-0. 80 0. 025 [0.025-0.050/ 0. 90-1. 20
BS 530H32 0. 29-0. 35/0. 10-0. 35{0. 50-0. 90| Q. 025 (0. 025-0.050] 0. 80-1. 25
BS 530H36 0. 33-0. 40[0. 10-0. 35{0. 50-0. 90| 0. 025 (0. 025-0.050 0. 80-1. 25
BS 530H40 0. 37-0. 44]0. 10-0. 35{0. 50-0. 90} 0. 025 [0.025-0.050] 0. 80-1. 25
BS 530M40 (0. 36-0. 44|0. 10-0. 35{0. 60-0. 90[ 0. 025 [0.025-0.050/ 0. 90-1. 20
BS 535A99(0. 95-1. 10/0. 10-0. 35{0. 40-0. 70[ Q. 025 [0.025-0.050] 1. 20-1. 60
BS 590A15/(0. 13-0. 18]0. 10-0. 35{0. 90-1. 20[{ 0. 025 0.90-1. 20
BS | 590H17(0.14-0. 20 1.00-1.30[ 0. 025 0.80-1.10
BS | 590M17{0.14-0. 20 1.00-1.30[ 0. 025 0.80-1.10
BS [605A3210.30-0. 35 1.30-1.70] 0. 025 0. 22-0. 32
BS |0605A3710.35-0.40 1.30-1.70[ 0. 025
BS |605H3210.29-0. 35 1.25-1.75[ 0. 025
BS | 605H37]0.34-0.41 1.25-1.75[ 0. 025
BS |605M3610.32-0. 40 1.30-1.70[ 0. 025
BS |606M3610.32-0.40 1.30-1. 70 0. 06010. 15-0. 25
BS [635A14]0.12-0.17 0.70-0. 90
BS |635H15(0.12-0. 18 0. 60-0. 90
BS |635M15(0.12-0. 18 0. 60-0. 90
BS |637A16]0.14-0. 19 0. 70-0. 90 0.90%1. 20/ <<0. 10
BS |0637H17]0.14-0.20]0. 10-0. 35{0. 60-0. 90 0. .25
BS |0637M17]0.14-0. 20/0. 10-0. 35{0. 60-0. 90 0. .25
BS |655H1310.10-0. 16/0. 10-0. 35{0. 35-0. 60 3. .75
BS |655M1310.10-0. 16/0. 10-0. 35{0. 35-0. 60 3. .75
BS [ 665H17(0.14-0. 20{0. 10-0. 35{0. 35-0. 75( Q. L. .00]0. 20-0. 30
BS [665H200.17-0. 23{0. 10-0. 35{0. 35-0. 75( Q. L. .00]0. 20-0. 30
BS [665H2310.20-0.26{0. 10-0. 35{0. 35-0. 75/ . 025 0. 025-0. 050 1. 50-2. 00] 0. 20-0. 30
BS [ 665M17]0.14-0. 20{0. 10-0. 35{0. 35-0. 75/ . 025 0. 025-0. 050 1. 50-2. 00] 0. 20-0. 30
BS [ 665M200.17-0. 23[0. 10-0. 35{0. 35-0. 75/ . 025 0. 025-0. 050 1. 50-2. 00] 0. 20-0. 30
BS [665M2310.20-0.26{0. 10-0. 35{0. 35-0. 75/ . 025 [0. 025-0. 050 1. 50-2. 00] 0. 20-0. 30
BS 7T08A25(0. 23-0. 28/0. 10-0. 35[0. 50-0. 80 0. 025 [0.025-0.050/ 0. 90-1. 20 0. 15-0. 25
BS 708A3010. 28-0. 33]0. 10-0. 35{0. 40-0. 60[ Q. 025 [0.025-0.050/0. 90-1. 20 0. 15-0. 25




CHEMICAL COMPOSITION % MECHANICAL PROPERTIES =
Standard| M aterial ) . Tensil Yied ' Hardness| Heat
C Si Mn [P <|S <| Cr Ni Mo |Cu< CE '\Sﬂtggth ?Ar;{:gth E;f:fe Sfe::’;t';? impact | HB | treatment
BS 7T0O8A37 0. 35-0.40[0. 10-0. 35{0. 70-0. 90} 0. 025 [0.025-0.050/ 0. 90-1. 20 0. 15-0. 25
BS [ 708A40]0.38-0.43[0. 10-0. 35]0. 75-1. 00 Q. 025 |o0. 025-0. 050( 0. 90-1. 20 0.15-0. 25
BS [708A42]0.40-0. 45(0. 10-0. 35]0. 75-1. 00 Q. 025 |o0. 025-0. 050 0. 90-1. 20 0.15-0. 25
BS [708A47]0.45-0.50{0. 10-0. 35]0. 75-1. 00 Q. 025 |o0. 025-0. 050( 0. 90-1. 20 0.15-0. 25
BS 708H20(0. 17-0. 23]0. 10-0. 35{0. 60-0. 90| 0. 025 [0.025-0.0500. 85-1. 15 0. 15-0. 25
BS 7TO8H37 (0. 34-0. 41]0. 10-0. 35{0. 65-1. 05/ 0. 025 [0.025-0.050 0. 80-1. 25 0. 15-0. 25
BS 708H42 (0. 39-0. 46/0. 10-0. 35[0. 65-1. 05/ 0. 025 [0.025-0.050 0. 80-1. 25 0. 15-0. 25
BS 708H45 (0. 42-0. 49]0. 10-0. 35(0. 65-1. 05/ 0. 025 0. 025-0.050 0. 80-1. 25 0. 15-0. 25
BS 708M20(0. 17-0. 23]0. 10-0. 35{0. 60-0. 90| 0. 025 [0.025-0.050 0. 85-1. 15 0. 15-0. 25
BS 708M40 (0. 36-0. 44|0. 10-0. 35{0. 70-1. 00 Q. 025 [0.025-0.050/ 0. 90-1. 20 0. 15-0. 25
BS [709A370.35-0.40{0. 10-0. 35]0. 75-1. 00 Q. 025 |o0. 025-0. 050( 0. 90-1. 20 0. 25-0. 35
BS [709A4010.38-0.43[0. 10-0. 35]0. 75-1. 00 Q. 025 | 0. 025-0. 050( 0. 90-1. 20 0. 25-0. 35
BS [709A4210. 40-0. 45[0. 10-0. 35]0. 75-1. 00 Q. 025 | 0. 025-0. 050( 0. 90-1. 20 0. 25-0. 35
BS 709M40 (0. 36-0. 44|0. 10-0. 35{0. 70-1. 00 Q. 025 0. 025-0.050/ 0. 90-1. 20 0. 25-0.
BS | 720M3210.28-0. 35/0. 10-0. 35{0. 40-0. 70 0. 025 0. 025-0.050] 2. 80-3. 30 0.
BS 722M24 (0. 20-0. 28/0. 10-0. 35{0. 45-0. 70[ Q. 025 0. 025-0.050] 3. 00-3. 50
BS [ 805A1710.15-0.20]0. 10-0. 35{0. 70-0. 90| 0. 025 [0. 025-0.050| 0. 40—0. 60{ 0. 40-0
BS [ 805A2010. 18-0. 23|0. 10-0. 35{0. 70-0. 90[ 0. 025 [0. 025-0.050] 0. 40-0. 60
BS [ 805A2210.20-0. 25/0. 10-0. 35{0. 70-0. 90[ 0. 025 [0. 025-0.050] 0. 40-0. 60
BS [805H17]0.14-0.20[0. 10-0. 35{0. 60-0. 95| (. 025 |0.025-0.050{ 0
BS [ 805H2010. 17-0. 23]0. 10-0. 35{0. 60-0. 95 0. 025 |0.025-0.050| 0 15-0. 25
BS |[805H22(0.19-0.25[0. 10-0. 35[0. 60-0. 95 0. 025 [0.025-0.050| 0 .25
BS | 805M1710.14-0. 20{0. 10-0. 35{0. 60-0. 95 0. 025 0. .25
BS [ 805M201(0. 17-0. 23]0. 10-0. 35{0. 60-0. 95[ 0. 025 0 0. .25
BS [ 805M2210.19-0. 25/0. 10-0. 35{0. 60-0. 95[ 0. 025 0 0. .25
BS | 808H17]0.14-0.20]0. 10-0. 35{0. 70-1. 05 0. 025 0 0. .40
BS [808M17]0.14-0.20{0. 10-0. 35{0. 70-1. 05 . 65]0. 35-0. 75/ 0. 30-0. 40
BS [815H17]0.14-0.20{0. 10-0. 35{0. 60-0. 90 0. 80-1. 20| 1. 20~1. 70| 0. 10-0. 20
BS [815M170.14-0. 20{0. 10-0. 35{0. 60-0. 90 Q. 0. 80-1. 20| 1. 20~1. 70| 0. 10-0. 20
BS [817A370.35-0.40{0. 10-0. 35{0. 45-0. 70{ Q. 1. 00-1. 40] 1. 30-1. 70{0. 20-0. 35
BS [817A42]0.40-0. 45(0. 10-0. 35[0. 45-0. 70{ 0. 025 [o. 025-0. 050[ 1. 00-1. 40| 1. 30-1. 70| 0. 20-0. 35
BS [817M40]0. 36-0. 44{0. 10-0. 35[0. 45-0. 70{ 0. 025 [o. 025-0. 050| 1. 00-1. 40| 1. 30-1. 70| 0. 20-0. 35
BS [820H17]0. 14-0. 20{0. 10-0. 35|0. 60-0. 90 0. 025 |o.025-0.050( 0. 80-1. 20| 1. 50-2. 00} 0. 10-0. 20
BS [ 820M1710.14-0. 20/0. 10-0. 35{0. 60-0. 90[ 0. 025 [o.025-0.050|, 80—1. 2| 1. 50-2. 00| 0. 10-0. 20
BS [822H17]0. 14-0. 20{0. 10-0. 35]0. 40-0. 70{ 0. 025 [o.025-0. 050| 1. 30-1. 70| 1. 75-2. 25| 0. 15-0. 25
BS [822M17]0. 14-0. 20{0. 10-0. 35]0. 40-0. 70{ 0. 025 [o. 025-0. 050| 1. 30-1. 70| 1. 75-2. 25/ 0. 15-0. 25




CHEMICAL COMPOSITION % MECHANICAL PROPERTIES =
Standard i : - Har dness Heat
T e | s [ mn e o<ls <] o | Ni | Mo |cus| V| B | CEsan e[S [t hrow | e oeanen
pa pa
BS [826M31]0.27-0. 35[0. 10-0. 35{0. 45-0. 70{ Q. 025 [ 0. 025-0. 050{ 0. 50-0. 80| 2. 30-2. 80| 0. 45-0. 65
BS [826M40]0. 36-0. 44{0. 10-0. 35{0. 45-0. 70{ Q. 025 [0. 025-0. 050{ 0. 50-0. 80| 2. 30-2. 80| 0. 45-0. 65
BS [832H13]0.10-0.16{0. 10-0. 35{0. 35-0. 60[ Q. 025 [0.025-0.050{0. 70-1. 00| 3. 00-3. 75 0. 10-0. 25
BS [832M13]0.10-0. 16{0. 10-0. 35{0. 35-0. 60[ Q. 025 [0.025-0.050{0. 70-1. 00| 3. 00-3. 75 0. 10-0. 25
BS [826H15/0.12-0. 18{0. 10-0. 35{0. 25-0. 50 Q. 025 [0.025-0. 050 1. 00-1. 40| 3. 90-4. 30{0. 15-0. 30
BS [835M15/0.12-0. 18{0. 10-0. 35{0. 25-0. 50 Q. 025 [0.025-0. 050 1. 00-1. 40| 3. 90-4. 30{0. 15-0. 30
BS [ 835M3010.26-0.34|0. 10-0. 35{0. 45-0. 70{ 0. 025 0. 025 |1.10-1. 40]3. 90-4. 30 0. 20-0. 35
BS [897M39]0. 35-0. 43{0. 10-0. 35]0. 45-0. 70[ 0. 025| 0. 025 [3.00-3.50 0.80-1. 10 0.15-0.25
BS [905M39]0. 35-0. 43]|0. 10-0. 35{0. 40-0. 65[ 0. 025 0. 025 |1.40-1.80 0.15-0. 25
BS [945M38]0. 34-0. 42{0. 10-0. 35[1. 20-1. 60[ Q. 025 [0.025-0. 050{ 0. 40-0. 60| 0. 60-0. 80| 0. 15-0. 25
(3) BSHRHERR [H K5 B (1) G5 0 AN b B4 5 AL Bi5 (BS 970 Part 3(1991))
BS |045A10]0.08-0.13|0. 10-0. 40(0. 30-0. 60| 0. 050| 0. 050
BS |045M10]0.07-0.13|0. 10-0. 40{0. 30-0. 60| 0. 050| 0. 050
BS [070M20]0. 16-0. 24[0. 10-0. 40{0. 50-0. 90| 0. 050| 0. 050
BS |070M55]0.50-0.60[0. 10-0. 40{0. 50-0. 90 0. 050| 0. 050
BS |080A15]0.13-0.180. 10-0. 40[0. 70-0. 90| 0. 050| 0. 050
BS [080A30]0.26-0.34[0. 10-0. 40{0. 70-0. 90| 0. 050| 0. 050
BS |080A42]0.40-0.45/0. 10-0. 40{0. 70-0. 90 0. 050| 0. 050
BS |080A47]0.45-0.50[0. 10-0. 40{0. 70-0. 90 0. 050| 0. 050
BS | 080M15]0. 12-0. 18[0. 10-0. 40{0. 60-1. 00[ 0. 050 0. 050
BS | 080M30]0. 26-0. 34[0. 10-0. 40{0. 60-1. 00[ 0. 050 0. 050
BS [080M40]0.36-0.44|0. 10-0. 40{0. 60-1. 00[ 0. 050{ 0.
BS [ 080M50]0. 45-0. 55[0. 10-0. 40{0. 60-1. 00{ 0. 050| O
BS 150M19]0. 15-0. 23{0. 10-0. 40{1. 30-1. 70{ 0. 050| O
BS 150M36]0. 32-0. 40[0. 10-0. 40{1. 30-1. 70{ 0. 050]{ O.
BS [210M15]0.12-0. 18|0. 10-0. 40{0. 90-1. 30, 0501o.
BS [212A42]0.40-0.45 <<0. 25 [1.00-1.30
BS [216M360.32-0.40[ <<0. 25 |1.30-1.70(0.
BS [226M44]0.40-0.48] <<0. 25 |1.30-1.70|0.
BS [230M07] <0. 15| <0. 05 [0.90-1.30[{0. 090]0.25-0. 35
BS 530M40 (0. 36-0. 44|0. 10-0. 40{0. 60-0. 90 0. 035 0. 040 [0.90-1.20
BS | 605M36]0.32-0.40]0. 10-0. 40{1. 30-1. 70{ 0. 035 0. 040 0. 22-0. 32
BS | 606M36]0.32-0.40]0. 10-0. 40{1. 30-1. 70{ 0. 035/0. 15-0. 25 0. 22-0. 32
BS | 635M15]0.12-0. 180. 10-0. 40{0. 60-0. 90 0. 040 0. 050 [0.40-0.80]0. 70-1. 10
BS [637M17]0.14-0. 20[0. 10-0. 40{0. 60-0. 90 0. 040 0. 050 [0.60-1.00]0. 85-1. 25




CHEMICAL COMPOSITION % MECHANICAL PROPERTIES =
Standard . - - Hardness Heat
WEEH e | s | Mnle o <s <[ o | Ni | Mo |cu CE rmon futagn (o735 [fsusin s |8 e

BS | 655M13]0.10-0. 16/0. 10-0. 40{0. 35-0. 60 0. 040| 0. 050 [0.70-1.00]3. 00-3. 75

BS [665M17]0.14-0. 20{0. 10-0. 40]0. 35-0. 75[ 0. 040| 0. 050 1. 50-2. 00] 0. 20-0. 30

BS 708M40 (0. 36-0. 44|0. 10-0. 40{0. 70-1. 00{ 0. 035 0. 040 [0.90-1.20 0.15-0. 25

BS 709M40 (0. 36-0. 44]|0. 10-0. 40{0. 70-1. 00{ 0. 035 0. 040 [0.90-1.20 0.25-0. 35

BS 722M24 (0. 20-0. 280. 10-0. 40{0. 45-0. 70[ 0. 035 0. 040 [3.00-3. 50 0. 45-0. 65

BS [ 805M1710.14-0. 20]0. 10-0. 40{0. 60-0. 95[ 0. 040 0. 050 |0. 35-0. 65]0. 35-0. 75 0. 15-0. 25

BS [ 805M2010. 17-0. 23|0. 10-0. 40{0. 60-0. 95[ 0. 040 0. 050 [0. 35-0. 65]0. 35-0. 75[0. 15-0. 25

BS [ 815M1710.14-0.20]0. 10-0. 40{0. 60-0.90[ 0. 040 0. 050 |0.80-1.20f1. 20-1. 70| 0. 10-0. 20

BS [ 817M40]0.36-0.44]|0. 10-0. 40{0. 45-0. 70{ 0. 035 0. 040 |1.00-1. 40]1. 30-1. 70{0. 20-0. 35

BS [ 820M1710.14-0. 20/0. 10-0. 40{0. 60-0. 90 0. 040 0. 050 |0.80-1. 20 1. 50-2. 00]0. 10-0. 20

BS [ 822M1710. 14-0. 20/0. 10-0. 40{0. 40-0. 70{ 0. 040 0. 050 |1.30-1.70]1. 75-2. 25[0. 15-0. 25

BS [826M310.27-0.35/0. 10-0. 40{0. 45-0. 70{ 0. 035 0. 040 [0.50-0. 80]2. 30-2. 80| 0. 45-0. 65

BS [826M40]0.36-0. 44|0. 10-0. 40{0. 45-0. 70{ 0. 035 0. 040 [0.50-0. 80]2. 30-2. 80| 0. 45-0. 65

BS [835M15]0.12-0. 180. 10-0. 40{0. 25-0. 50( 0. 040 0. 050 [1.00-1. 40]3. 90-4. 30]0. 15-0.

BS [945M38]0. 34-0. 42|0. 10-0. 40{1. 20-1. 60[ 0. 035 0. 040 [0. 40-0. 60]0. 60-0. 90 0. 15-0. 25

(4) BSHTARE RS MM 5 LA (BS

EN 1083-1/2(1991))

&M EN
BS [25CrMo4|0.22-0.29] <<0. 40 [0.60-0.90]0. 035 0. 035 [0.90-1.20
BS [25CrMoS4]0.22-0. 29 <<0. 40 |0.60-0.90[ (0. 035 |o0.020-0.040(0. 90-1. 20
BS | 28Mn6 [0.25-0.32] <0.40 [1.30-1.65[0. 035
BS [30CrNiMo8|0. 26-0. 34| <<0. 40 |0.30-0.60[0. 035
BS | 34Cr4 |0.30-0.37[ <0. 40 [0.60-0.90]0. 035] 0.
BS | 34CrS40.30-0.37[ <0. 40 [0.60-0.90[0. 035 |0
BS |34CrMo4]0.30-0.37] <<0. 40 |0.60-0.90|0. 035 0. 15-0. 30
BS |34CrMoS4(0. 30-0. 37 <<0. 40 |0.60-0.90[0. 035]o- 0. 15-0. 30
BS [34CrNiMo6]0. 30-0. 38| <<0. 40 |0.50-0.80[0. 035 . 70| 1. 30-1. 70{ 0. 15-0. 30
BS [36CrNiMo4|0. 32-0. 40| <<0. 40 [0.50-0. 80 0. 20/ 0. 90-1. 20| 0. 15-0. 30
BS [36CrNiMo16]0. 32-0. 39| <<0. 40 |0. 30-0.60( Q. 1. 60-2. 00| 3. 60—4. 10| 0. 25-0. 45
BS | 37Cr4 |0.34-0.41] <<0. 40 |0.60-0.90| 0. 0.90-1. 20
BS | 37CrS4]0.34-0.41] <<0. 40 |0.60-0.90|0. 035 0.90-1. 20
BS | 38Cr2 |0.35-0.42] <<0. 40 |0.50-0.80[0. 035 0. 035 [0.40-0. 60
BS [38CrS2]0.35-0.42] <<0. 40 [0.50-0.80[0. 035 [o.020-0.040]0. 40-0. 60
BS | 41Cr4 [0.38-0.45] <<(. 40 |0.60-0.90[0. 035] 0. 035 |0.90-1.20
BS [41CrS410.38-0.45] <<0. 40 [0.60-0.90[0. 035 [o.020-0.040|0. 90-1. 20
BS [42CrMo4|0.38-0. 45| <<0. 40 [0.60-0.90[0. 035 0. 035 [0.90-1.20 0.15-0. 30




CHEMICAL COMPOSITION % MECHANICAL PROPERTIES =
Standard i : . Hardness| Heat
e | s | Mn e s <| cr | Ni | Mo |cus CE [svenah arngn S [mon mpa | vt
pa pa

BS [42CrMoS4|0. 38-0. 45| <<0. 40 [0.60-0.90[ Q. 035 [o.020-0.040|0. 90-1. 20 0. 15-0. 30

BS | 46Cr2 |0.42-0.50] <<0. 40 |0.50-0.80[0. 035] 0. 035 |0.40-0.60

BS [46CrS2]0.42-0.50] <<0. 40 [0.50-0.80[0. 035 [o.020-0.040] 0. 40-0. 60

BS [50CrMo4|0. 46-0. 54| <<0. 40 [0.50-0.80[0. 035 0. 035 [0.90-1.20 0.15-0. 30

BS [ 51CrV4]0.47-0.55] <<0. 40 [0.70-1.10[0. 035 0. 035 |0.90-1.20 0.10-0. 25

BS C22E 10.17-0.24[ <0. 40 ]0.40-0.70{0. 035| 0. 035 | <0. 40| <0. 40| <0. 10

BS C22R ]0.17-0.24[ <0. 40 ]0.40-0.70{ 0. 035 0-020-0.010) <, 40| <0. 40| <0. 10

BS C25E ]0.22-0.29[ <0. 40 ]0.40-0.70{0. 035| 0. 035 | <0. 40| <0. 40| <0. 10

BS C25R ]0.22-0. 29[ < 0. 40 ]0.40-0.70{ 0. 035 [0-020-0.010) <, 40| <0. 40| <0. 10

BS C30E ]0.27-0.34[ <0. 40 ]0.50-0.80{0. 035| 0. 035 | <0. 40| <0. 40| <0. 10

BS C30R ]0.27-0.34[ <0. 40 ]0.50-0.80{ 0. 035 [0-020-0.010) <, 40| <0. 40| <0. 10

BS C35E ]0.32-0.39[ <0. 40 ]0.50-0.80{0. 035| 0. 035 | <0. 40| <0. 40| <0. 10

BS C35R ]0.32-0.39[ <0. 40 ]0.50-0.80[ 0. 035 [0-020-0.010) <, 40| <0. 40| <0. 10

BS CA0E ]0.37-0.44[ <0. 40 ]0.50-0.80{0. 035| 0. 035 | <0. 40| <0. 40| <0.

BS C40R ]0.37-0.44[ <0. 40 [0.50-0.80[ 0. 035]0-020-0.010] < (). 40| <0. <0,

BS CA5E ]0.42-0.50[ <0. 40 [0.50-0.80[0. 035] 0. 035 | <0. 40| <0.

BS C45R ]0.42-0.50[ <0. 40 [0.50-0.80[ 0. 035]0-020-0.010] < (). 40| <0.

BS C50E ]0.47-0.55[ <0. 40 ]0.60-0.90{0. 035| 0. 035 | <0. 40

BS C50R ]0.47-0.55[ < 0. 40 ]0.60-0.90] 0. 035 [0-020-0.010) < (), 40

BS C55E ]0.52-0.60[ < 0. 40 ]0.60-0.90{0. 035| 0. 035 | <0. 40

BS C55R ]0.52-0.60] <<0. 40 |0.60-0.90] 0. 035 0. 020-0. 040 10

BS C60E ]0.57-0.65[ <0. 40 |0.60-0.90]0. 035| 0. 035 . .10

BS C60R ]0.57-0.65] <<0. 40 |0.60-0.90] 0. 035 .40]<0. 10
RN

BS C22 ]0.17-0.24] <0. 40 [0.40-0.70[0. 045 <0.40/<0.10

BS C25 [0.22-0.29] <0. 40 ]0.40-0.70]0. 045 <0.40/<0.10

BS C30 [0.27-0.34] <0. 40 ]0.50-0.80 . <0.40/<0.10

BS C35 [0.32-0.39] <0. 40 ]0.50-0.80 <0. <0.40/<0.10

BS C40 [0.37-0.44] <. 40 ]0.50-0.80] 0. <0.40] <0.40|<0. 10

BS C45  [0.42-0.50] <0. 40 ]0.50-0.80] 0. 04 <0.40] <0.40|<0. 10

BS C50 [0.47-0.55] <0.40 ]0.60-0.90]0. 045[ 0. 045 | <0. 40| <0. 40| <0. 10

BS Ch5  [0.52-0.60] <0.40 ]0.60-0.90]0. 045[ 0. 045 | <0. 40| <0. 40| <0. 10

BS C60 [0.57-0.65] <0.40 ]0.60-0.90]0. 045[ 0. 045 | <0. 40| <0. 40| <0. 10
2.9 E£E (1) ASTMIR#E— B &k R NEM IS KA E5 (ASTM A29/29M-93a)

ASTM | 1005 | <0. 06 |

| <0.35/0.040] 0. 050 |




CHEMICAL COMPOSITION % MECHANICAL PROPERTIES =
Standard| M aterial ) . Tensil Yied ' Har dness Heat
C Si Mn [P <|S <| Cr Ni Mo |Cu<| V | B |CE '\Sﬂtggth ?Ar;{:gth E;f:fe Sfe::’;t';? impact | HB | treatment

ASTM | 1006 [ <0.08 0.25-0.40( 0. 040] 0. 050
ASTM | 1008 | <<0. 10 0.30-0. 50 0. 040] 0. 050
ASTM | 1010 [0.08-0.13 0.30-0.60[ 0. 040{ 0. 050
ASTM| 1011 |0.08-0.13 0. 60-0. 90| 0. 0.
ASTM| 1012 ]0.10-0.15 0. 30-0. 60| 0. 0.
ASTM| 1013 |0.11-0.16 0. 50-0. 80| 0. 0.
ASTM| 1015 ]0.13-0.18 0. 30-0. 60| 0. 0.
ASTM| 1016 |0.13-0.18 0. 60-0. 90| 0. 0.
ASTM| 1017 ]0.15-0.20 0. 30-0. 60| 0. 0.
ASTM| 1018 ]0.15-0.20 0. 60-0. 90| 0. 0.
ASTM| 1019 ]0.15-0.20 0. 70-1. 00 0. 0.
ASTM | 1020 |o0.18-0.23 0. 30-0. 60| 0. 0.
ASTM | 1021 |o0.18-0.23 0. 60-0. 90| 0. 0.
ASTM | 1022 |0.18-0.23 0. 70-1. 00 0. 0.
ASTM | 1023 ]0.20-0.25 0. 30-0. 60| 0. 0.
ASTM | 1025 ]0.22-0.28 0. 30-0. 60| 0. 0.
ASTM | 1026 |0.22-0.28 0. 60-0. 90| 0. 0.
ASTM | 1027 ]0.22-0.29 1. 20-1. 50 0. 0.
ASTM | 1029 ]o0.25-0.31 0. 60-0. 90| 0. 0.
ASTM | 1030 |0.28-0.34 0. 60-0. 90| 0. 0.
ASTM | 1034 0.32-0.39 0. 50-0. 80| 0. 0.
ASTM | 1035 ]0.32-0.38 0. 60-0. 90| 0. 0.
ASTM | 1037 ]0.32-0.38 0. 70-1. 00 0. 0.
ASTM | 1038 ]0.35-0.42 0. 60-0. 90| 0. 0
ASTM | 1039 [0.37-0.44 0. 70-1. 00 0. 0
ASTM | 1040 |0.37-0.44 0. 60-0. 90| 0. 0.
ASTM | 1042 0.40-0.47 0. 60-0. 90 0.
ASTM| 1043 |0.40-0. 47 0.70-1. 00 0.
ASTM | 1044 ]0.43-0.50 0. 30-0. 60| 0. 0.
ASTM | 1045 ]0.43-0.50 0. 60-0. 90 0. 040 0
ASTM | 1046 [0.43-0.50 0.70-1.00[ 0. 040{ 0. 050
ASTM | 1049 [0.46-0.53 0.60-0.90[ 0. 040{ 0. 050
ASTM | 1050 [0.40-0.55 0.60-0.90[ 0. 040{ 0. 050
ASTM | 1053 [0.48-0.55 0.70-1.00[ 0. 040{ 0. 050
ASTM | 1055 [0.50-0.60 0.60-0.90[ 0. 040{ 0. 050
ASTM | 1059 [0.55-0.65 0.50-0.80] 0. 040{ 0. 050




CHEMICAL COMPOSITION % MECHANICAL PROPERTIES =
Standard i : - Hardness Heat
e | s [ Mnle <ls <| cr | Ni | Mo |cus CE [svmun farmgn ([ Rt o | v resmen
pa pa
ASTM | 1060 [0.55-0.65 0.60-0.90] 0. 040] 0. 050
ASTM | 1064 ]0.60-0.70 0.50-0.80[ 0. 040| 0. 050
ASTM | 1065 [0.60-0.70 0.60-0.90] 0. 040] 0. 050
ASTM| 1069 |0.65-0.75 0.40-0.70[ 0. 040| 0. 050
ASTM | 1070 [0.65-0.75 0.60-0.90] 0. 040] 0. 050
ASTM| 1071 ]0.65-0.70 0.75-1.05[ 0. 040{ 0. 050
ASTM | 1074 ]0.70-0.80 0.50-0.80[0. 040| 0. 050
ASTM| 1075 ]0.70-0.80 0.40-0.70[ 0. 040| 0. 050
ASTM | 1078 [0.72-0.85 0. 30-0.60] 0. 040] 0. 050
ASTM | 1080 [0.75-0.88 0.60-0.90] 0. 040] 0. 050
ASTM | 1084 ]0.80-0.93 0.60-0.90[ 0. 040| 0. 050
ASTM | 1086 [0.80-0.93 0. 30-0.50] 0. 040] 0. 050
ASTM | 1090 [0.85-0.98 0.60-0.90] 0. 040] 0. 050
ASTM | 1095 [0.90-1.05 0. 30-0.50] 0. 040] 0. 050
(2) ASTMARHE R & Bk R NEM 4N 5 KA R (ASTM A29/29M-
ASTM | 1513 [0.10-0.16 1.10-1.40[ 0. 040[ 0. 050
ASTM| 1518 ]0.15-0.21 1.10-1.40{ 0. 040] 0. 050
ASTM| 1522 ]0.18-0.24 1.10-1.40{ 0. 040] 0. 050
ASTM | 1524 [0.16-0.25 1.35-1.65[ 0. 040[ 0. 050
ASTM | 1525 [0.23-0.29 0.80-1.10] 0. 040] 0. 050
ASTM| 1526 |0.22-0.29 1.10-1.40{ 0. 040] 0. 050
ASTM [ 1527 ]0.22-0.29 1.20-1.50[ 0. 0401 0.
ASTM [ 1536 ]0.30-0.37 1.20-1.50( 0. 040| O
ASTM | 1541 |0.36-0.44 1.35-1.65[ 0. 040] O
ASTM [ 1547 ]0.43-0.51 1.35-1.65[0. 0401 0.
ASTM [ 1548 ]0.44-0.52 1.10-1. 40l0. 0401 0.
ASTM | 1551 ]0.45-0.56 0.85-1. 15| 0 0.
ASTM | 1552 ]0.47-0.55 1.20-1.50| 0. 048y 0.
ASTM | 1561 |o0.55-0.65 0.75-1.05( 0. 0.0
ASTM | 1566 [0.60-0.71 0.85-1.15/ 0. 040] 0. 050
ASTM | 1572 [0.65-0.76 1.00-1.30[ 0. 040[ 0. 050
(3) ASTMARHERG L5t B S HMAR TGk RNEM N5 KA B (ASTM A29/29M-93a)
ASTM | M1008 | <0. 10 0.25-0.60[ 0.04 | 0.05
ASTM | M1010 [0.07-0. 14 0.25-0.60] 0.04 | 0.05
ASTM | M1012 [0.09-0. 16 0.25-0.60] 0.04 | 0.05




CHEMICAL COMPOSITION % MECHANICAL PROPERTIES = g y
R R aradness eat
Standard| M ater ial c vMn e <ls <| cr Ni Mo |cu<| v CE %E']'gth %A'rgggth F;?:g?te Sfegruec:;? ler;p?ct HB  [treatment
ASTM | M1015 |o.12-0. 19 0.25-0.60] 0.04 | 0.05
ASTM | M1017 |o.14-0.21 0.25-0.60] 0.04 | 0.05
ASTM | M1020 |o0.17-0.24 0.25-0.60] 0.04 | 0.05
ASTM | M1023 |o. 19-0. 27 0.25-0.60] 0.04 | 0.05
ASTM | M1025 |o0.20-0.30 0.25-0.60] 0.04 | 0.05
ASTM | M1031 |o.26-0.36 0.25-0.60] 0.04 | 0.05
ASTM | M1044 |o.40-0.50 0.25-0.60] 0.04 | 0.05
(4) SAEFRUETEMR. BAR. BE. M. REMARENRNS R ZBS (SAE J403-91)
SAE/AISI] 1006 | <0. 08 <0.45[0.040] 0. 050
SAE/AISI] 1008 | <0. 10 <0. 50 [0.040] 0. 050
saE/aIsIf 1009 | <0. 15 <0.60]0.040[ 0. 050
sAE/ATSI[ 1010 ]0.08-0. 13 0.30-0.60] 0. 040 0. 050
SAE/AIST] 1012 [0.10-0. 15 0.30-0.60| 0. 040] 0. 050
SAE/ATSI[ 1015 ]0.12-0. 18 0.30-0.60] 0. 040 0. 050
sAE/ATSI[ 1016 ]0.12-0. 18 0.60-0.90| 0. 040 0. 050
SAE/ATST[ 1017 0. 14-0. 20 0.30-0.60] 0. 040 0. 050
SAE/ATST[ 1018 0. 14-0. 20 0.60-0.90| 0. 040 0. 050
SAE/ATST| 1019 |0. 14-0. 20 0.70-1.00] 0. 040] 0. 050
SAE/ATST[ 1020 ]0.17-0.23 0.30-0.60] 0. 040 0. 050
SAE/AIST] 1021 [0.17-0.23 0.60-0.90| 0. 0401 0. 050
SAE/ATST| 1022 [0.17-0.23 0.70-1.00] 0. 040] 0. 050
SAE/ATSI] 1023 [0.19-0.25 0.30-0.60| 0. 0401 O.
SAE/AISI| 1025 |0.22-0.28 0.30-0.60| 0. 040( 0
SAE/ATSI] 1026 [0.22-0.28 0.60-0.90/ 0. 040] O
SAE/AISI| 1030 [0.27-0.34 0.60-0.90]| 0. 0401 O.
SAE/ATSI] 1033 [0.29-0. 36 0.70-1.00/0. 0401 O.
SAE/ATSI| 1035 [0.31-0.38 0. 60-0. 90 401 0.
SAE/ATSI| 1037 [0.31-0.38 0.70-1.00] 0. 0.
SAE/ATSI] 1038 [0.34-0. 42 0.60-0.90| 0. 04
SAE/ATSI] 1039 [0.36-0. 44 0.70-1.00/ 0. 0401 0.
SAE/ATST[ 1040 |0.36-0. 44 0.60-0.90| 0. 040 0. 050
SAE/AIST] 1042 [0.39-0. 47 0.60-0.90| 0. 040 0. 050
SAE/ATST| 1043 |0.39-0. 47 0.70-1.00] 0. 040] 0. 050
SAE/ATST[ 1045 0. 42-0. 50 0.60-0.90| 0. 040 0. 050
SAE/ATST| 1046 |0.42-0.50 0.70-1.00] 0. 040] 0. 050




CHEMICAL COMPOSITION %

MECHANICAL PROPERTIES =

Standard i . - Hardness| Heat
el e Mn |P <|S <| Cr | Ni | Mo |Cu<| V |B |CE %er:%;th :v;.ggth o |ofaremse o | [T
SAE/ATST[ 1049 0. 45-0. 53 0.60-0.90| 0. 040 0. 050
SAE/ATST[ 1050 0. 47-0. 53 0.60-0.90| 0. 040 0. 050
SAE/ATSI[ 1055 0. 52-0. 60 0.60-0.90| 0. 040 0. 050
SAE/ATST[ 1060 |0. 55-0. 66 0.60-0.90| 0. 040 0. 050
SAE/ATSI[ 1065 ]0.59-0. 70 0.60-0.90| 0. 040 0. 050
SAE/ATST[ 1070 |0.65-0.76 0.60-0.90| 0. 040 0. 050
SAE/ATST[ 1074 0. 69-0. 80 0.50-0.80] 0. 040 0. 050
SAE/ATST| 1075 |0.69-0.80 0.40-0.70] 0. 040] 0. 050
SAE/ATST[ 1078 0. 72-0. 86 0.30-0.60] 0. 040 0. 050
SAE/ATST[ 1080 0. 74-0. 88 0.60-0.90| 0. 040 0. 050
SAE/ATST[ 1084 0. 80-0. 94 0.60-0.90| 0. 040 0. 050
SAE/ATST| 1085 |0.80-0.94 0.70-1.00] 0. 040] 0. 050
SAE/ATST[ 1086 |0.80-0.94 0.30-0.50/ 0. 040 0. 050
SAE/ATST[ 1090 0. 84-0. 98 0.60-0.90| 0. 040 0. 050
SAE/ATST[ 1095 ]0.90-1. 04 0.30-0.50/ 0. 040 0. 050
(5) SAEFRUETEMR. BAR. BE. M2, REMARRESEREW (SAE J403-91)
SaE/ATST| 1524 |0. 18-0. 25 1.30-1.65[0. 040[ 0. 050
saE/ATST| 1527 0. 22-0. 29 1.20-1.55[0. 040[ 0. 050
saE/A1sT| 1536 |0. 30-0. 38 1.20-1.55[0. 040[ 0. 050
SAE/ATST| 1541 [0.36-0.45 1.30-1.65[ 0. 040( 0. 050
SAE/AISI| 1548 |0.43-0.52 1.05-1.40] 0. 040 0. 050
SAE/ATST| 1552 [0.46-0. 55 1.20-1.55[0. 040( 0.0
2.9.2 BRERMIIBIE M (1) ASTMIFHERRE 5 VIR N5 KA RS> (ASTM A29/29M 93a)
ASTM| 1108 ]0.08-0.13 0. 50-0. 80
ASTM| 1109 ]0.08-0.13 0. 60-0. 90
ASTM| 1110 ]0.08-0.13 0. 30-0. 60
ASTM| 1116 |0.14-0.20 1. 10-1. 40[ <.
ASTM| 1117 ]0.14-0.20 1. 00-1. 30[ <.
ASTM| 1118 ]0.14-0.20 1. 30-1. 60[ <0. 040] 0. 08-0. 13
ASTM| 1119 ]0.14-0.20 1. 00-1. 30[ <0. 040] 0. 24-0. 33
ASTM| 1132 ]0.27-0.34 1. 35-1. 65| <<0. 040| 0. 08-0. 13
ASTM | 1137 ]0.32-0.39 1. 35-1. 65[ <0. 040] 0. 08-0. 13
ASTM | 1139 ]0.35-0.43 1. 35-1. 65| <<0. 040 0. 13-0. 20
ASTM | 1140 ]0.37-0.44 0. 70~1. 00[ <0. 040 0. 08-0. 13




CHEMICAL COMPOSITION %

MECHANICAL PROPERTIES =

Standard i : - Har dness Heat
Sl e | s | mnlpo<|s <| cr | Ni | Mo |cus CE %?Z?ém %A'rggm clongate [Reduction impact || HB. | vt
ASTM| 1141 ]0.37-0.45 1. 35-1. 65| <<0. 040 0. 08-0. 13
ASTM| 1144 ]0.40-0.48 1. 35-1. 65| <<0. 040| 0. 24-0. 33
ASTM [ 1145 0. 42-0.49 0. 70-1. 00| <0. 040] 0. 04-0. 07
ASTM | 1146 |0.42-0.49 0. 70-1. 00| <0. 040| 0. 08-0. 13
ASTM| 1151 |0.48-0.55 0. 70~1. 00 <0. 040| 0. 08-0. 13
ASTM | 1211 | <0.13 0. 60-0. 90[0. 07-0. 12| 0. 10-0. 15
ASTM | 1212 | <0.13 0. 70-1. 00[0. 07-0. 12| 0. 16-0. 23
ASTM| 1213 | <0.13 0. 70-1. 00]0.07-0. 12| 0. 24-0. 33
ASTM| 1215 | <0.09 0. 75-1. 05/0. 04-0. 09 0. 26-0. 35
ASTM | 12L13 | <0.13 0. 70-1. 00]0.07-0. 12| 0. 24-0. 33
ASTM | 12114 | <0. 15 0. 85-1. 15/ 0. 04-0. 09| 0. 26-0. 35
ASTM | 12115 | <0. 09 0. 75-1. 05]0. 04-0. 09| 0. 26-0. 35

(2) SAEFRMERKER 5 VIKI SIS B AL £ (SAE J403-91)

SAE/AISI[ 1110 ]0.08-0.13 0. 30-0. 60| <0. 040] 0. 08-0. 13
SAE/AISI| 1117 10.14-0.20 1. 00-1. 30 <0. 040/ 0. 08-0. 13
SAE/AISI[ 1118 10.14-0.20 1. 30-1. 60 <0. 040/ 0. 08-0. 13
SAE/AISI[ 1123 10.20-0.27 1. 20-1. 50 <0. 040/ 0. 06-0. 09
SAE/AISI[ 1137 10.32-0.39 1. 35-1. 65 <0. 040/ 0. 08-0. 13
SAE/AISI[ 1140 10.37-0.44 0. 70-1. 00| <0. 040] 0. 08-0. 13
SAE/AISI| 1141 10.37-0.45 1. 35-1. 65 <0. 040/ 0. 08-0. 13
SAE/AISI| 1144 10.40-0. 48 1. 35-1. 65 <0. 040/ 0. 24-0. 33
SAE/AISI| 1146 ]0.42-0.49 0. 70-1. 00| <0. 040] 0. 08
SAE/AISI[ 1152 10.48-0.55 0. 70-1. 00| <0. 040/ 0. ¢
SAE/ATISI| 1212 0.13 0. 70-1. 00]0.07-0. 12] 0.
SAE/ATIST| 1213 0.13 0. 70-1. 00fo0. 07-0. 12{ 0. 24
SAE/ATISI| 1215 0.09 0. 75-1. 0540,04-0. 09 0. 26-0
SAE/ATST| 12114 0. 15 0. 85-1. 15/0.94%. 09] 0. 26-0. 3
2.9.4 BE&EMH (1) AIST SAER#ESUNS? SRR 5 R AR
AIST | A2317
SAR 9317 0. 15-0. 20{0. 20-0. 35{0. 40-0. 60] 0. 040| 0. 040 3.25-3.75
AIST | A2330
SAR 9330 0. 28-0. 33[0. 20-0. 35{0. 60-0. 80] 0. 040| 0. 040 3.25-3.75
AIST | 2335
SAR 9335 0. 33-0. 38(0. 20-0. 35{0. 60-0. 80] 0. 040| 0. 040 3.25-3.75




CHEMICAL COMPOSITION % MECHANICAL PROPERTIES =
Standard| M aterial Tensl |vied . Hardness| —Heat
C Si Mn [P <|S <| Cr | Ni | Mo |Cu CE [srengi |sreng Elongaie |Reduction impact | HB | treament
AISI | A2340
. 38-0. 43]0. 20-0. 35[0. 70-0. 90 . 25-3.
it T 2340 0.040( 0. 040 25-3.75
AISI | A2345
.43-0. 48]0. 20-0. 35[0. 70-0. 90 . 25-3.
b T o34 0.040( 0. 040 25-3.75
AISI | E2512
. 09-0. 1410. 20-0. 35(0. 45-0. 60 . 75-5.
NCEERE 0.025| 0. 025 75-5.25
AISI | E2515
. 12-0. 1710. 20-0. 35(0. 40-0. 60 . 75-5.
NCEEGE 0.040( 0. 040 75-5. 25
AISI | E2517
. 15-0. 20]0. 20-0. 35[0. 45-0. 60 . 75-5.
NCEEGE: 0.025| 0. 025 75-5.25
ASIASEI %3111155 . 13-0. 18]0. 20-0. 35]0. 40-0. 601 0. 040] 0. 040 |0.55-0. 75[1. 10-1. 40
ASIASEI %3112200 . 17-0. 22]0. 20-0. 35]0. 60-0. 801 0. 040] 0. 040 |0.55-0. 75[1. 10-1. 40
AISI| A3130 . 28-0. 33]0. 20-0. 35[0. 60-0.
SAE | 3130
AISI . 33-0. 38]0. 20-0. 35[0. 60-0.
SAE | 3135
AISI 3140 . 38-0. 43]0. 20-0. 35[0. 70-0.
SAE | 3140
AISI ] A314l . 38-0. 43]0. 20-0. 35[0. 70-0.
SAE [ X3140
AISI | A3145 . 43-0. 48]0. 20-0. 35[0. 70-0.
SAE [ 3145
AISI| A3150 . 48-0. 53]0. 20-0. 35[0. 70-0.
SAE | 3150
AISI . 10-0. 20]0. 20-0. 35[0. 30-0.
SAE [ 3215
AISI . 15-0. 25]0. 20-0. 35 0. 30-0.
SAE | 3220
AISI . 25-0. 35]0. 15-0. 30]0. 30-0. 601 0. 040] 0. 050 ]0.90-1. 25| 1. 50-2. 00
SAE | 3230 '
ASIASEI %3224400 . 35-0. 45]0. 15-0. 30]0. 30-0. 601 0. 040] 0. 040 |0.90-1. 25| 1. 50-2. 00
AISI
. 40-0. 50]0. 15-0. 30]0. 30-0. 601 0. 040] 0. 040 ]0.90-1. 25| 1. 50-2. 00

SAE

3245




CHEMICAL COMPOSITION % MECHANICAL PROPERTIES =
Standard| M aterial Tensl |vied . Hardness| = Heat
C S | Mn |P <|S <| Cr | Ni | Mo [Cu CE [srengi |sreng k7l sl ol R e
AISI . 45-0. 55(0. 15-0. 30{0. 30-0. 60| 0. 040| 0. 040 [0.90-1. 25|1. 50-2. 00
SAE | 3250
ASIASEI E33331100 . 08-0. 13]0. 20-0. 35]0. 45-0. 60 0. 025] 0. 025 |1.40-1. 75|3. 25-3.75
AISI . 08-0. 13{0. 20-0. 35]0. 15-0. 60 0. 025] 0. 025 |1.40-1. 75|3. 25-3.75
SAE | 3312 ) )
ASIASEI E33331166 . 14-0. 19{0. 20-0. 35]0. 45-0. 60 0. 025] 0. 025 1. 40-1. 75|3.25-3.75
AISI . 20-0. 30{0. 15-0. 30{0. 30-0. 50 0. 040| 0. 050 |1.25-1.75|3.25-3.75
SAE | 3325 )
AISI . 30-0. 40{0. 15-0. 30{0. 30-0. 60| 0. 040| 0. 050 |1.25-1.75|3.25-3.75
SAE | 3335
AISI . 35-0. 45(0. 15-0. 30{0. 30-0. 60| 0. 040| 0. 050 |[1.25-1. 75|3.25-3.75
SAE | 3340 )
AISI . 10-0. 20{0. 15-0. 30{0. 30-0. 60| 0. 040| 0. 050 |0. 60-0. 95|2. 75-3. 25
SAE | 3415 ) )
AISI . 30-0. 40{0. 15-0. 30{0. 30-0.
SAE | 3435
AISI . 45-0. 55|0. 15-0. 30{0. 30-0.
SAE | 3450
AISI . 09-0. 14{0. 15-0. 30{0. 75-1.
SAE | 4012
AISI | 4017 . 15-0. 20{0. 25-0. 350. 70-0. 0. 20-0. 30
SAE | 4017
AISI | 4023 . 20-0. 25{0. 15-0. 350. 70-0. 0. 20-0. 30
SAE | 4023
AISI . 20-0. 25{0. 15-0. 30{0. 70-0. 0. 20-0. 30
SAE | 4024
AISI | 4027 . 25-0. 30{0. 15-0. 350. 70-0. 0. 20-0. 30
SAE | 4027
AISI 4028 . 25-0. 30]0. 15-0. 35]0. 70-0. 90] 0. 035 0. 035-0. 050 0.20-0. 30
SAE | 4028
AIST
. 30-0. 35{0. 15-0. 35]0. 70-0. 90 . 20-0.
SAE | 1032 0.035( 0. 040 0.20-0. 30
AIST | 4037
. 35-0. 40{0. 15-0. 35]0. 70-0. 90 . 20-0.
SAE | 4037 0.035( 0. 040 0.20-0. 30




CHEMICAL COMPOSITION % MECHANICAL PROPERTIES =
Standard| M aterial Tensl Yield Elongate |Reduction |Impact Ha:ﬂdg% t Hteat t
- . reatmen
C S Mn (P <|S =<| Cr Ni | Mo [Cu< CE mzngth ?Arsggth rate%  |of area% |testJ

AIST

. 40-0. 45|0. 15-0. 35|0. 70-0. 90 . 20-0.
SAE | 4012 0.035] 0. 040 0.20-0. 30
AIST | 4047

. 45-0. 50{0. 15-0. 35|0. 70-0. 90 . 20-0.
SAE | 4047 0.035] 0. 040 0.20-0. 30
ASIASEI 4053 1, 50-0. 56{0. 20-0. 35]0. 75-1. 00| 0. 040/ 0. 040 0.20-0.30
AIST

. 60-0. 67{0. 20-0. 35|0. 75-1. 00 . 20-0.
SAE | 4063 0.040] 0. 040 0.20-0. 30
ATST [ A4068

. 63-0. 70{0. 20-0. 35|0. 75-1. 00 . 20-0.
SAE | 4068 0.040] 0. 040 0.20-0. 30
ASIASEI 4118 . 18-0. 23|0. 15-0. 35/0. 70-0. 90| 0. 035 0. 040 0. 10-0. 60 0.08-0.15
ASIASEI IZ4111199 . 17-0. 22]0. 15-0. 35/0. 70-0. 90| 0. 040 0. 040 0. 40-0. 60 0.20-0.3
AISTY 4120 o 1 4 930, 15-0. 35]0. 90-1.
SAE | 4120
AISTY 4121 o 14 930, 15-0. 35]0. 75-1.
SAE | 4121
AISTYAIZ5 o s 9]0, 20-0. 35]0. 70-0.
SAE | 4125
AISTY 4130 o g 4, 33)0. 15-0. 350. 40-0.
SAE | 4130
AISTHTSAI304, 950, 33)0. 20-0. 35(0. 45-0. 0.08-0.15
SAE
AISTY 4131 1, 950, 33)0. 15-0. 35(0. 50-0. 0-15-0.25
SAE | 4131
AISTLTSAL324 0 50, 350. 20-0. 350, 45-0. 0.08-0.15
SAE
AIST BA132 | 500, 350. 20-0. 350. 40-0. 0. 18-0.25
SAE
ASIASEI 1135 . 33-0. 38/0. 15-0. 35/0. 70-0. 90| 0. 035 0. 040 {0.80-1.10 0. 15-0. 25
ASIASEI 9413540 33, 38(0. 20-0. 35]0. 75-1. 00] 0. 025 0. 025 [0.90-1.20 0. 08-0.15
AIST Y B4135 1) 330, 350. 20-0. 35(0. 70-0.90] 0. 025 | 0. 025 |0.80-1. 10 0. 1870.25

SAE




CHEMICAL COMPOSITION % MECHANICAL PROPERTIES =
sandara| Material E— Vidd Hardness Heat
. . Elongate |Reduction [Impact HB treatment
C S Mn [P <|S <| Cr NI Mo [Cu< CE mzngth ?Arsggth rate%  lof area% |test 3
ASIASEI iﬂg; . 35-0. 40]0. 15-0. 35]0. 70-0. 901 0. 025] 0. 040 |0.80-1. 10 0.15-0. 25
ASIASEI 154137 . 35-0. 40]0. 20-0. 35]0. 75-1. 001 0. 040] 0. 040 |0.90-1. 20 0.08-0. 15
ASIASEI E4137 . 35-0. 40]0. 20-0. 35]0. 70-0. 901 0. 025] 0. 025 |0.80-1. 10 0.18-0. 25
ASIASEI 4140 . 38-0. 43]0. 15-0. 35]0. 75-1. 001 0. 035] 0. 040 |0.80-1. 10 0.15-0. 25
ASIASEI 154140 . 38-0. 43]0. 20-0. 35]0. 80-1. 05| 0. 040] 0. 040 |0.90-1. 20 0.08-0. 15
ASIASEI 4142 . 40-0. 45]0. 15-0. 35]0. 75-1. 001 0. 035] 0. 040 |0.80-1. 10 0.15-0. 25
ASIASEI 154142 . 40-0. 45]0. 20-0. 35]0. 80-1. 05| 0. 040] 0. 040 |0.90-1. 20 0.08-0. 1
AISL| 4145 . 43-0. 48]0. 15-0. 35(0. 75-1.
SAE | 4145
AISL | TS4145 . 43-0. 48]0. 20-0. 35(0. 80-1.
SAE
AISL| 4147 . 45-0. 50]0. 15-0. 35(0. 75-1.
SAE
AISL | TS4147 . 45-0. 50]0. 20-0. 35(0. 80-1.
SAE
AISL| 4150 . 48-0. 53]0. 15-0. 35(0. 75-1.
SAE | 4150
AISL | T54150 . 48-0. 53]0. 20-0. 35(0. 80-1.
SAE
AISL| 4161 . 56-0. 64]0. 15-0. 35(0. 75-1.
SAE | 4161
AISL | 42B35 . 32-0. 39]0. 20-0. 35(0. 70-1.
SAE
ASIASEI 42B40 . 37-0. 45]0. 20-0. 35]0. 70-1. 00] 0. 040] 0. 040 |o0. 40-0. 65 0.08-0. 15
ASIASEI 42B45 . 42-0. 50]0. 20-0. 35]0. 70-1. 001 0. 040] 0. 040 |o0. 40-0. 65 0.08-0. 15
AISL | 42B50 . 47-0. 55]0. 20-0. 35]0. 75-1. 001 0. 040] 0. 040 |o0. 40-0. 65 0.08-0. 15

SAE




CHEMICAL COMPOSITION % MECHANICAL PROPERTIES =
Standard) Material Tensi vield Elongate |Reduction [Impact Ha:ﬂdg% t Hteat t
. H reatmen
C Si Mn [P <|S <| Cr Ni Mo [Cu<| V | B |CE a;zngth ;r;;lgth rateon lof areate lteg 3
AISI 08-0. 13]0. 20-0. 35|0. 75-1. 00 0. 40-0. 60[ 1. 65-2. 00/ 0. 20-0. 30 0. 03 [ewsom
SAE 1238vi2|” . . . . . . . . . . . .
AISI 0. 10-0. 15{0. 25-0. 35/0. 45-0. 65 0. 40-0. 60f 1. 65-2. 00/ 0. 08-0. 15
SAE |43BV14
AISI . 15-0. 20]0. 20-0. 35]0. 45-0. 65| 0. 040] 0. 040 |0. 40-0. 60| 1. 65-2. 00| 0. 20-0. 30
SAE | 4317 ) )
ASIASEI ig;g . 17-0. 22]0. 15-0. 35]0. 45-0. 651 0. 035] 0. 040 |0. 40-0. 60| 1. 65-2. 00| 0. 20-0. 30
ASIASEI 4337 . 35-0. 40]0. 20-0. 35]0. 60-0. 801 0. 040] 0. 040 |0. 70-0.90[ 1. 65-2. 00| 0. 20-0. 30
ASIASEI E4337 . 35-0. 40]0. 20-0. 35]0. 65-0. 851 0. 025] 0. 025 ]0. 70-0. 90| 1. 65-2. 00| 0. 20-0. 30
ASIASEI igig . 38-0. 43]0. 15-0. 35]0. 60-0. 80] 0. 035] 0. 040 |0. 70-0.90( 1. 65-2. 00| 0. 20-0. 3
AISI | E4340
. 38-0. 43]0. 15-0. 35[0. 65-0. 85 . 70-0. .
SAE | B4340 0. 025] 0. 025 ]0.70-0.90
AISI . 18-0. 23]0. 15-0. 30{0. 45-0.
SAE | 4419
AISI . 20-0. 25]0. 15-0. 35(0. 70-0.
SAE | 4422
AISI . 24-0. 29]0. 15-0. 30{0. 70-0.
SAE | 4427
AISI . 18-0. 23]0. 15-0. 30(0. 45-0. 0. 45-0. 60
SAE | 4520
ASIASEI 1608 .06-0. 11] <0. 025]0. 25-0. . 75]0. 15-0. 25
AISI . 10-0. 15]0. 20-0. 35 0. 45-0. .00[0.20-0.30
SAE | 46B12
AISI 4613 . 10-0. 15]0. 20-0. 35]0. 45-0. .00/ 0.25-0. 35 >0.0005
SAE
AISI . 13-0. 18]0. 15-0. 35]0. 45-0.65] 0. 035] 0. 040 . 65-2. 00[0. 20-0. 30
SAE | 4615 ) )
AISI . 15-0. 20]0. 15-0. 35]0. 45-0.65) 0. 035] 0. 040 . 65-2.00]0. 20-0. 30
SAE | 4617 ) )
AISI | E4617 . 15-0. 20]0. 20-0. 35]0. 45-0.65] 0. 025] 0. 025 . 65-2.00]0. 20-0. 30

SAE




CHEMICAL COMPOSITION % MECHANICAL PROPERTIES =
Standard M aterial ) . Tensil Yield Elongate |Reduction |Impact Ha:ﬂdg% t Hteat t
C S Mn |P <|S <| Cr Ni | Mo |Cu B |[CE arengh [srengt sl il W resimen

ASIASEI 4618 . 15-0. 20]0. 20-0. 35]0. 45-0. 65| 0. 040] 0. 040 . 65-2. 00[0. 25-0. 35
ASIASEI ig;g . 17-0. 22]0. 15-0. 35]0. 45-0. 65/ 0. 035] 0. 040 . 65-2. 00]0. 20-0. 30
AISI . 18-0. 23]0. 20-0. 35]0. 50-0. 70| 0. 040] 0. 040 . 65-2. 00[0. 20-0. 30
SAE | X4620 ) ]
ASIASEI £4620 . 17-0. 22]10. 20-0. 35]0. 45-0.65] 0. 025] 0. 025 . 65-2.00[0. 20-0. 27
ASIASEI o . 18-0. 230. 15-0. 35/0. 70-0. 90[ 0. 035| 0. 040 -65-2.0010.20-0. 30
AISI . 24-0. 29]0. 15-0. 35]0. 45-0.65] 0. 035] 0. 040 . 70-1.00]0. 15-0. 25
SAE | 4626 ) ]
ASIASEI IL\44664400 . 38-0. 43]0. 20-0. 35]0. 60-0. 80] 0. 040] 0. 040 .65-2.00(0.20-0.3
ASIASEI E4640 1 38-0. 43]0. 20-0. 35]0. 60-0. 80 0. 025] 0. 025 - 6572,
AIST | 4715

. 13-0. 18{0. 15-0. 35]0. 70-0. 90 0. 45-0. 65/0.
SAE | 4715 0.035( 0. 046 5-0. 65
AISI .16-0. 21 .70-0. 90 0. 35-0. 55/0.
SAE | 4718
AISL| 4720 . 17-0. 22{0. 20-0. 35/0. 50-0.
SAE | 4720
AISI . 10-0. 15{0. 20-0. 35/0. 40-0. 0. 20-0. 30
SAE | 4812
AISTL 4815 1, 130, 150, 15-0. 35(0. 40-0. - 75[0.20-0. 30
SAE | 4815
AISI . 15-0. 20{0. 15-0. 35{0. 40-0. . 75]0.20-0. 30
SAE | 4817
AISI | 4820 . 18-0. 23]0. 15-0. 35/0. 50-0. . 75(0. 20-0. 30
SAE | 4820
AIST

. 12-0. 17{0. 15-0. 30]{0. 30-0. 50 0. 30-0. 50
SAE | 501 0. 035( 0. 040 5
ASIA?EI 50B15 . 12-0. 18]0. 20-0. 35]0. 70-1. 00[ 0. 040]| 0. 040 [o0. 35-0. 60 20.0005
AISL | 50B20 . 17-0. 23]0. 20-0. 35]0. 70-1. 00[ 0. 040]| 0. 040 [0. 35-0. 60 20.0005

SAE




CHEMICAL COMPOSITION %

MECHANICAL PROPERTIES =

Standard| Material . . Tensi vield Elongate |Reduction [Impact Ha:ﬂdg% tregsﬁtent
C S Mn [P <|S <| Cr NI Mo [Cu< B |CE a;zngth ;r;;lgth rateon lof areate lteg 3
ASIASEI 50B30 . 27-0. 34/0. 20-0. 35/0. 70-1. 00| 0. 040| 0. 040 |o. 35-0. 60 0. 0005
ASIASEI 50B35 . 32-0. 39/0. 20-0. 35/0. 70-1. 00| 0. 040| 0. 040 |o. 35-0. 60 0. 0005
AISI
. 38-0. 430. 15-0. 35/0. 75-1. 00] 0. .
SAE | 50B40 0.0351 0. 040
AISI
. 43-0. 48/0. 15-0. 35/0. 70-1. 00] 0. .
SAE | 50B44 0.035] 0.040
AISI
. 43-0. 48/0. 20-0. 35/0. 70-0. 90] 0. .
SAE | 5045 0.040] 0. 040
AISI
. 43-0. 48/0. 15-0. 35/0. 75-1. 00] 0. .
SAE | 5046 0.035] 0.040
AIST | 50B46
. 44-0. 49]0. 15-0. 35/0. 75-1. 00] 0. .
SAE | 50B46 0.0351 0. 010
AISI
. 48-0. 530. 15-0. 35/0. 75-1. 00] 0. .
SAE | 50850 0.035] 0.040
AISI 1T550850 . 48-0. 53]0. 20-0. 35/0. 75-1. 00| 0. 040| 0. 040 00009
SAE
ALSI . 56-0. 64/0. 15-0. 35/0. 75-1.
SAE | 50B60
ALSI 1T550860 . 55-0. 65]0. 20-0. 35|0. 75-1. 00009
SAE
ALSI . 56-0. 64/0. 15-0. 35/0. 75-1.
SAE | 5060
ALSI . 13-0. 18/0. 15-0. 35/0. 70-0.
SAE | 5115
ALSI . 15-0. 20[0. 20-0. 35/0. 70-0.
SAE | 5117
ALSL | 5120 . 17-0. 22]0. 15-0. 35/0. 70-0.
SAE | 5120
AISI| 5130
. 28-0. 330. 15-0. 35/0. 70-0. 90] 0. . 0.80-1. 10
SAE | 5130 0.035] 0.040
AIST| 5132
. 30-0. 35/0. 15-0. 35/0. 60-0. 80] 0. . 0. 75-1. 00
SAE | 5139 0.035] 0.040
ALSI . 33-0. 38/0. 15-0. 35/0. 60-0. 80| 0. 035| 0. 040 [0.80-1.05

SAE

5135




CHEMICAL COMPOSITION %

MECHANICAL PROPERTIES =

Standard| Material . . Tensi vield Elongate |Reduction [Impact Ha:ﬂdg% tregﬁtent
C S Mn [P <|S <| Cr Ni Mo |[Cu<| V | B |CE a;zngth itﬂrsggth rateon lof areate lteg 3
AIST | 5140
. 38-0. 43]0. 15-0. 35]0. 70-0. 90| O. . 0.70-0.90
SAE 5140 0.035] 0.040
AIST
. 43-0. 49]0. 15-0. 30]0. 70-0. 90| O. . 0.70-0.90
SAE 5145 0.035] 0.040
AIST
. 46-0. 51]0. 15-0. 35]0. 70—-0. 95| 0. . 0.85-1.15
SAE 5147 0.035] 0.040
AIST | 5150
. 48-0. 53]0. 15-0. 35]0. 70-0. 90| O. . 040 [0.70-0.90
SAE 5150 0.035/ 0
AIST
. 48-0. 55]0. 20-0. 35]0. 70-0. 90| O. . 0.90-1. 20
SAE 5152 0.040] 0. 040
AIST
. 51-0. 59]0. 15-0. 35]0. 70-0. 90| O. . 0.70-0.90
SAE 5152 0.035] 0.040
AISI| 5160
. 56-0. 64]0. 15-0. 35]0. 75—-1. 00| O. . 040 [0.70-0.90
SAE | 5160 0.035] 0
AISI | 51B60
. 56-0. 64]0. 15-0. 35[0. 75-1. 00] O. . 0.70-0.90 >0.0005
SAE | 51860 0.035] 0.040
AISI] 5195 16901 03l0. 15-0. 35]0. 75-1. 00 -70-0.90| <0. 95| <0.
SAE 5195
AISI . 10-0. 20]0. 15-0. 30]0. 30-0. 60 .80-1. 10 =0. 15
SAE | 6115
AISI . 15-0. 20]0. 20-0. 35]0. 70-0. 90 .7 =0. 10
SAE | 6117
AISI . 16-0. 21]0. 15-0. 35[0. 50-0. 70 . 5050070 20.10-0. 15
SAE | 6118
AISI . 17-0. 22]0. 20-0. 35]0. 70-0. 90 . 70-0. =0. 10
SAE | 6120
AISI . 20-0. 30]0. 15-0. 30]0. 60-0.9 .80-1. 10 =0. 15
SAE | 6125
AISI . 25-0. 35]0. 15-0. 30]0. 60—-0. 90 .10 =0. 15
SAE | 6130
ASIASEI 6135 14 30-0. 40{0. 15-0. 30[0. 60-0. 90| 0. 040{ 0. 050 [o. 50-1. 10 =0. 15
AIST
. 35-0. 45]0. 15-0. 30]0. 60-0. 90] O. . 0.80-1. 10 =0.15
SAE | 6140 0. 0401 0. 050
AISI . 43-0. 48]0. 20-0. 35[0. 70-0. 90| 0. 040 0. 050 |0.80-1.10 =0. 15
SAE | 6145




CHEMICAL COMPOSITION % MECHANICAL PROPERTIES =
Standard| M aterial Tensil  fYield Elongate |Reduction [Impact Ha:ﬁdBn% t Hteat t
. . reatmen
C S Mn |P <|S <| Cr Ni Mo |(Cu<| V | B |CE mzngth itﬂrsggth rate%  |of area% |test J

AISI| 6150

. 48-0. 53[0. 15-0. 35{0. 70-0. 90 0. 80-1. =0.
SAE | 6150 0.035( 0. 040 1.10 0.15
ASIASEI 6152 . 48-0. 55[0. 20-0. 35[0. 70-0. 90| 0. 040| 0. 040 [o.80-1. 10 =0.10
AISI

.90-1. 05[0. 15-0. 30{0. 20-0. 45 0.80-1. 10
SAE | 6159 0.030( 0.035 1.1
ALSI 50-0. 70|0. 15-0. 30| <<0. 30 | 0. 035 0. 040 0. 50-1. 00
SAE 7260 . . . . -~ . . . N *
ASIASEI 80820 . 17-0. 23]0. 20-0. 35|0. 45-0. 70| 0. 040 0. 040 |0. 15-0. 35/0. 20-0. 40| 0. 08-0. 15
ASIASEI 80B25 . 21-0. 28/0. 20-0. 350. 50-0. 75| 0. 040 0. 040 |0. 15-0. 35/0. 20-0. 40 0. 08-0.
ASIASEI 80830 . 27-0. 34{0. 20-0. 35|0. 55-0. 80| 0. 040 0. 040 |0. 15-0. 35/0. 20-0. 40| 0. 08-0.
ASIASEI 80B35 . 32-0. 39[0. 20-0. 35[0. 65-0. 95 0. 040[ 0. 040 |o. 20.0005
ASIASEI 80B37 . 35-0. 40[0. 20-0. 35[0. 75-1. 00 0. 040[ 0. 040 |o. >0.0005
ASIASEI 80B40 . 37-0. 45[0. 20-0. 35[0. 70-1. 00 0. 040[ 0. 040 |o. 20.0005
ASIASEI TS80B40 . 37-0. 45[0. 20-0. 35[0. 70-1. 00[ 0. 040[ 0. 040 |o. 20.0005
AISI | 80B45 . 42-0. 50/0. 20-0. 35/0. 70-1. 00 =0.0005
SAE
AISI |T580B45 . 43-0. 48]0. 20-0. 35]0. 70-1. 00 00009
SAE
AISI | 80B50 . 47-0. 550. 20-0. 35/0. 70-1. 0 =0.0005
SAE
AISI | 80B55 . 50-0. 60[0. 20-0. 35/0. 70-1. 00 =0.0005
SAE
ASIASEI 80B60 . 55-0. 65]0. 20-0. 35/0. 70-1. 00| 0. 040 0. 040 [0. 30-0. 55]0. 20-0. 40{0. 08-0. 15 >0.0005
ALSI . 13-0. 18]0. 15-0. 35/0. 70-0. 90| 0. 035 0. 040 |0. 30-0. 50{0. 20-0. 40]0. 08-0. 15
SAE | 8115 ' '
ASIASEI SEZ . 14-0. 20]0. 20-0. 35/0. 70-1. 00| 0. 040| 0. 040 |0. 30-0. 55[0. 20-0. 40]0. 08-0. 15




CHEMICAL COMPOSITION % MECHANICAL PROPERTIES =
Standard | M aterial onsl 1vield eiongate [Reduction |impact Hahdg% ‘ Hteat t
. . reatmen
C Si Mn |Pp <|S <| Cr Ni Mo [Cu< B [CE mzngth ;f;;gth rate%  |of area% |test
ASIASEI TS8LITY 0 156 20l0. 20-0. 35| 0. 70-0. 90 0. 040 0. 040 [o.30-0.50{0. 20-0. 40| 0. 08-0. 15
ASIASEI 2};8 . 17-0. 23] 0. 20-0. 35|0. 70-1. 00| 0. 040| 0. 040 |o0. 30-0. 55|0. 20-0. 40{0. 08-0. 15
ASIASEI TS8120 . 18-0. 23]0. 20-0. 35[0. 70-0. 90| 0. 040 0. 040 |o. 30-0. 50| 0. 20-0. 40 0. 08-0. 15
ASIASEI 8122 1, 50-0.25l0. 20-0. 350. 70-0. 90 0. 040 0. 040 [o.30-0.50{0. 20-0. 40 0. 08-0. 15
ASIASEI 8123 1 90-0.25l0. 20-0. 35/0. 70-0. 90 0. 040 0. 050 [o. 30-0.50{0. 20-0. 40 0. 08-0. 15
ASIASEI 8125 1 9120, 28l0. 20-0. 35(0. 70-1. 00 0. 040 0. 040 [o.30-0.55{0. 20-0. 40| 0. 08-0. 15
ASIASEI 15812510 53-0. 28{0. 20-0. 350. 70-0. 90| 0. 040| 0. 040 [0. 30-0. 50]0. 20-0. 0. 08-0.
AISTITOBI264 o5, 28)0. 20-0. 35]0. 70-0.
SAE
AISTL 8127 1 54 6. 31]0. 20-0. 35]0. 70-1.
SAE | 8127
AISTLTSBI2TH 95, 30)0. 20-0. 350. 70-0.
SAE
AIST L 8128 1) 550, 30{0. 20-0. 35(0. 70-0.
SAE
AIST L 8130 1o 579 31{0. 20-0. 35(0. 70-1.
SAE | 8130
AISTITSBL304 g, 33)0. 20-0. 350. 70-0.
SAE
AIST L 8132 1o 19 0 36(0. 20-0. 35(0. 70-1.
SAE | 8132
AISTITSB1321 40 4 35(0. 20-0. 350. 70-.
SAE
ASIASEI 81B35 .32-0. 390. 20-0. 35/0. 70-0. 90| 0. 040| 0. 040 |0. 30-0. 550. 20-0. 40| 0. 08-0. 15 00005
ASIASEI 2}22 . 32-0. 39]0. 20-0. 35[0. 70-1. 00{ 0. 040| 0. 040 |o. 30-0. 550. 20-0. 40| 0. 08-0. 15
AIST | TS8135), 44 4 58l0 20-0. 3510, 70-0. 90 0. 040 0. 040 [o.30-0.50{0. 20-0. 40| 0. 08-0. 15

SAE




CHEMICAL COMPOSITION % MECHANICAL PROPERTIES =
Standard| M aterial Tensl Yield Elongate |Reduction |Impact Ha:ﬂdg% t Hteat t
. . reatmen
C S Mn [P <|S <| Cr NI Mo [Cu B |CE mzngth itﬂrsggth rate%  lofaren% |test ]
ASIASEI 213; . 34-0. 42]0. 20-0. 35]0. 70-1. 00| 0. 040] 0. 040 0. 30-0.55{0. 20-0. 40 0. 08-0. 15
ASIASEI 1S 8137 . 35-0. 40]0. 20-0. 35]0. 70-0. 90| 0. 040] 0. 040 0. 30-0.50{0. 20-0. 40 0. 08-0. 15
ASIASEI Sﬁg . 37-0. 45]0. 20-0. 35]0. 70-1. 00| 0. 040] 0. 040 0. 30-0.50{0. 20-0. 40 0. 08-0. 15
ASIASEI 1S 8140 . 38-0. 43]0. 20-0. 35]0. 70-0. 90| 0. 040] 0. 040 0. 30-0.50{0. 20-0. 40 0. 08-0. 15
ASIASEI 81840 . 37-0. 45]0. 20-0. 35]0. 70-1. 00| 0. 040] 0. 040 0. 30-0.55{0. 20-0. 40 0. 08-0. 15
ASIASEI 1581840 . 38-0. 43]0. 20-0. 35]0. 75-1. 05| 0. 040] 0. 040 0. 35-0.55{0. 20-0. 40 0. 08-0. 15
ASIASEI Sﬁg . 39-0. 47]0. 20-0. 35]0. 70-1. 00] 0. 040] 0. 040 0. 30-0.55{0. 20-0. 40 0. 08-0. 1
AIST TS 8142 . 40-0. 45]0. 20-0. 35(0. 70-0.
SAE
AIST] 8145 . 42-0. 50]0. 20-0. 35(0. 70-1.
SAE | 8145
AIST TS 8145 . 43-0. 48]0. 20-0. 35(0. 70-0.
SAE
AISI . 42-0. 50(0. 20-0. 35{0. 70-0. >0.0005
SAE | 81B45
AISI |T581B45 . 43-0. 48]0. 20-0. 35|0. 75-1. 00009
SAE
AIST] 8147 . 44-0. 52]0. 20-0. 35(0. 70-1.
SAE | 8147
AIST | TS8147 . 45-0. 50]0. 20-0. 35(0. 70-0.
SAE
AISL] 8150 . 47-0. 55]0. 20-0. 35(0. 75-1.
SAE | 8150
ASIASEI 158150 . 48-0. 53]0. 20-0. 35]0. 75-1. 00| 0. 040] 0. 040 0. 35-0.55{0. 20-0. 40/ 0. 08-0. 15
ASIASEI 21328 . 47-0. 55]0. 20-0. 35/0. 75-1. 05| 0. 040 0. 040 [0. 35-0. 60]0. 20-0. 40{0. 08-0. 15 >0.0005
ASIASEI Sigg . 50-0. 60]0. 20-0. 35]0. 75-1. 05| 0. 040] 0. 040 ]0. 35-0.60f0. 20-0. 40 0. 08-0. 15




CHEMICAL COMPOSITION % MECHANICAL PROPERTIES =
Standard| M aterial Tensl |vied Hardness| —Heat
. . Elongate |Reduction [Impact HB treatment
C S Mn (P <|S =<| Cr Ni Mo |Cu CE a;zngth itﬂrsggth rate% o areats lteg 3

ASIASEI 158155 . 51-0. 58]0. 20-0. 35]0. 75-1. 05| 0. 040] 0. 040 0. 35-0. 55{0. 20-0. 40/ 0. 08-0. 15

ASIASEI 2128 . 55-0. 65]0. 20-0. 35]0. 75-1. 00| 0. 040] 0. 040 0. 35-0.60{0. 20-0. 40 0. 08-0. 15

ASIASEI 158160 . 55-0. 62]0. 20-0. 35]0. 75-1. 00| 0. 040] 0. 040 0. 35-0. 55[0. 20-0. 40/ 0. 08-0. 15

ASIASEI 8165 . 60-0. 70]0. 20-0. 35]0. 75-1. 001 0. 040] 0. 040 0. 35-0.55{0. 20-0. 40/ 0. 08-0. 15

ASIASEI 2212 . 13-0. 18]0. 15-0. 35]0. 75-0. 90| 0. 035] 0. 040 ]0. 40-0. 60{0. 40-0. 70[0. 15-0. 25

ASIASEI 158615 . 13-0. 18]0. 20-0. 35]0. 70-0. 90| 0. 040] 0. 040 ]0.55-0. 75{0. 40-0. 70[0. 08-0. 15

ASIASEI 221; . 15-0. 20]0. 15-0. 35]0. 70-0. 90] 0. 035] 0. 040 |0. 40-0. 60(0. 40-0. 70| 0. 15-0. 2

ASIASEI 158617 . 15-0. 20]0. 20-0. 35(0. 70-0. 90 0. 040 0. 040 |0.55-0. 75]0. 40-0.

AIST | 8620

. 18-0. 23]0. 15-0. 35{0. 70-0. 90 0. 40-0.

SAE | 8620 0. 035] 0. 040 |0.40-0.60

ASIASEI 158620 . 18-0. 23]0. 20-0. 35]0. 70-0. 90] 0. 040] 0. 040 0. 55-0.

AISI | 8622 . 22-0. 25]0. 15-0. 35(0. 70-0.

SAE | 8622

AISI | TS8622 . 20-0. 35]0. 20-0. 35(0. 70-0.

SAE

AISI | 8625 . 23-0. 28]0. 15-0. 35(0. 70-0.

SAE | 8625

AISI | TS8625 . 23-0. 28]0. 20-0. 35(0. 70-0.

SAE

AISI . 25-0. 30]0. 15-0. 35(0. 70-0.

SAE | 8627

ASIASEI 158627 . 25-0. 30]0. 20-0. 35]0. 70-0. 90| 0. 040] 0. 040 ]0.55-0. 75{0. 40-0. 70[0. 08-0. 15

ASIASEI 2228 . 28-0. 33]0. 15-0. 35]0. 70-0. 90| 0. 035] 0. 040 ]0. 40-0. 60{0. 40-0. 70[0. 15-0. 25

AISI | TS8630 . 28-0. 33]0. 20-0. 35]0. 70-0. 90| 0. 040] 0. 040 ]0.55-0. 75{0. 40-0. 70[0. 08-0. 15

SAE




CHEMICAL COMPOSITION % MECHANICAL PROPERTIES =
Standard| Material Tensi vield Elongate |Reduction [Impact Ha:ﬂdg% t Hteat t
. . reatmen
C S Mn |P <|S =<| Cr Ni Mo |[Cu< CE a;zngth itﬂrsggth rate% o areats lteg 3

AISI 30-0. 35[0. 20-0. 35/0. 70-0. 90 0. 040[ 0. 040 [0. 40-0.60]0. 40-0. 70{0. 15-0. 25

SAE 3632 . . . . . . . . . . . . . .

ASIASEI 158632 . 30-0. 35]0. 20-0. 35]0. 70-0. 90| 0. 040] 0. 040 ]0.55-0. 75{0. 40-0. 70[0. 08-0. 15

AISI 33-0. 38|0. 20-0. 35/0. 75-1. 00[ 0. 040[ 0. 040 [0. 40-0.60]0. 40-0. 70{0. 15-0. 25

SAE 3635 . . . . . . . . . . . . . .

ASIASEI 158635 . 33-0. 38]0. 20-0. 35]0. 75-1. 001 0. 040] 0. 040 ]0.55-0. 75{0. 40-0. 70[0. 08-0. 15

ASIASEI 222; . 35-0. 40]0. 15-0. 35]0. 75-1. 001 0. 035] 0. 040 |0. 40-0. 60{0. 40-0. 70[0. 15-0. 25

ASIASEI 158637 . 35-0. 40]0. 20-0. 35]0. 75-1. 001 0. 040] 0. 040 ]0.55-0. 75{0. 40-0. 70[0. 08-0. 15

AISTI | 8640

. 38-0. 43]0. 15-0. 35(0. 75-1. 00 0. 40-0. 60{0. 40-0. 70{0. 15-0.

SAE | 8640 0. 035] 0. 040 70]0. 15-0. 2

ASIASEI 158640 . 38-0. 43]0. 20-0. 35(0. 75-1. 00 0. 040 0. 040 |0.55-0. 75]0. 40-0.

ASIASEI 3641 . 38-0. 4310. 20-0. 35/0. 75-1. 00 0. 041 |o. 040-0.060{0. 40-0. 60

AISI | TS8641 . 30-0. 43]0. 20-0. 35(0. 75-1. 00 0. 040

SAE

ALSI . 40-0. 45]0. 20-0. 35(0. 75-1. 00

SAE | 8642

AISI | TS8642 . 40-0. 45]0. 20-0. 35(0. 75-1. 00

SAE

AISI | 8645 . 43-0. 48]0. 15-0. 35(0. 75-1. 00

SAE | 8645

AISI | TS8645 . 43-0. 48]0. 20-0. 35(0. 75-1. 00

SAE

AISI . 43-0. 48]0. 15-0. 35(0. 75-1. 00 0. 40-0. 60

SAE | 86B45

ASIASEI T586B45 . 43-0. 48]0. 20-0. 35]0. 75-1. 001 0. 040] 0. 040 ]0.55-0. 75{0. 40-0. 70[0. 08-0. 15

AISI 45-0. 50]0. 20-0. 35(0. 75-1. 00| 0. 040| 0. 040 [o0. 40-0. 60[0. 40-0. 70]0. 15-0. 25

SAE 3647 . . . . . . . . . . . . . .

AISI | TS8647 . 45-0. 50]0. 20-0. 35]0. 75-1. 00| 0. 040] 0. 040 ]0.55-0. 75{0. 40-0. 70[0. 08-0. 15

SAE




CHEMICAL COMPOSITION % MECHANICAL PROPERTIES =
Standard| M aterial Tensl |Yield Hardness| = Heat
. . Elongate |Reduction [Impact HB treatment
C S Mn [P <|S =<| Cr Ni [ Mo |Cu CE a;zngth ;r;;lgth rateon lof areate lteg 3
ALSI 48-0. 53]0. 15-0. 35{0. 75-1. 00| 0. 035 0. 040 [0. 40-0. 60[0. 40-0. 70]0. 15-0. 25
SAE 3650 . . . . . . . . . . . . . .
ASIASEI 8650 . 48-0. 53]0. 20-0. 35]0. 75-1. 00| 0. 040] 0. 040 ]0.55-0. 75{0. 40-0. 70[0. 08-0. 15
ALSI 50-0. 56/0. 20-0. 35/0. 75-1. 00[ 0. 040| 0. 040 [0.50-0. 80]0. 40-0. 70{0. 15-0. 25
SAE 3653 . . . . . . . . . . . . . .
ASIASEI 158653 . 49-0. 55]0. 20-0. 35]0. 75-1. 00| 0. 040] 0. 040 ]0.65-0. 85|0. 40-0. 70[0. 08-0. 15
ALSI 51-0. 590. 15-0. 35/0. 75-1. 00[ 0. 035 0. 040 [0. 40-0. 60]0. 40-0. 70{0. 15-0. 25
SAE 655 . . . . . . . . . . . . . .
ASIASEI 158655 . 50-0. 60]0. 20-0. 35]0. 75-1. 00| 0. 040] 0. 040 |0.55-0. 75{0. 40-0. 70[0. 08-0. 15
AISI
. 56-0. 64]0. 15-0. 35(0. 75-1. 00
SAE | 8660 0.035
AIST | 8660
. 55-0. 65]0. 20-0. 35(0. 75-1. 00
SAR 0. 040
AISI
. 13-0. 18]0. 20-0. 35{0. 70-0. 90
SAE | 8715 0.040
AISI
. 15-0. 20]0. 20-0. 35{0. 70-0. 90
SAE | 8717 0.040
AISI
. 18-0. 23]0. 20-0. 35(0. 60-0. 80
SAE | 8719 0.040
ASIASEI 2;;8 . 18-0. 23]0. 15-0. 35{0. 70-0. 90( 0. 035 . 70]0.20-0. 30
ALSI . 23-0. 28]0. 20-0. 35(0. 75-1. 00 70/ 0. 20-0. 30
SAE | 8735
ALSI . 38-0. 43]0. 20-0. 35(0. 75-1. 00 . 70[0.20-0. 30
SAE | 8740
ALSI . 40-0. 45]0. 20-0. 35(0. 75-1. 00 . 70[0.20-0. 30
SAE | 8742
ASIASEI 8745 . 43-0. 48]0. 20-0. 35]0. 75-1. 001 0. 040] 0. 040 |0. 40-0. 60[0. 40-0. 70| 0. 20-0. 30
ASIASEI 8747 . 45-0. 50]0. 20-0. 35]0. 75-1. 001 0. 040] 0. 040 |0. 40-0.60[0. 40-0. 70| 0. 20-0. 30
AISI AQ_N R2 aIN_N 2R 71 nnl N NAN Nn NAN N An_n anln An_n 7nln 9Nn—_n 2n




CHEMICAL COMPOSITION % MECHANICAL PROPERTIES =
Standard| M aterial Tensl |Yield Hardness| = Heat
. . Elongate |Reduction [Impact HB treatment
C S Mn [P <|S <| Cr NI Mo [Cu< CE mzngth ?Arsggth rate%  lof area% |test 3
SAE 8750 . 10 U. JJ . ZU U. J0Jd - 1J I.0UU|U. UdU[ U. UTU T 1U U. OU|U. TU U. TU|U: ZU U. 00
ASIASEI 22;; . 20-0. 25]0. 15-0. 35]0. 75-1. 001 0. 035] 0. 040 |0. 40-0. 60[0. 40-0. 70| 0. 30-0. 40
AISI
. 45-0. 55| 1. 80-2. 20{0. 60-0. 90
SAE | 9250 0. 040] 0. 040
AISI
.51-0.59]1. 20-1. 60{0. 60-0. 90 . 60-0.
SAE | 9254 0. 035] 0. 040 |0.60-0.80
AISI
.51-0.59]1. 80-2. 20[0. 70-0. 95
SAE | 9255 0. 040] 0. 040
AIST | 9259
. 56-0. 64]0. 70-1. 10{0. 75-1. 00
SAE | 9259 0. 035] 0. 040
AIST | 9260
.56-0. 64]1. 80-2. 20{0. 75-1. 00
SAE | 9260 0. 035] 0. 040
AISIT
. 55-0. 65]1. 80-2. 20{0. 75-1. 00| O. . .10-0. 25
SAE | 9261 0. 040] 0. 040
AISIT
. 55-0. 65]1. 80-2. 20{0. 75-1. 00| O. . . 25-0. 40
SAE | 9262 0. 040] 0. 040
AIST | E9310
. 08-0. 13]0. 15-0. 35{0. 45-0. 65| Q. . . 00-1. 40
SAE | 9310 0. 025] 0. 025
AIST | E9314
. 11-0. 14]0. 20-0. 35{0. 40-0. 70| O. .
SAE | 9314 0. 025] 0. 025
AISI [ E9315
. 13-0. 18]0. 20-0. 35{0. 45-0. 65| Q. . 15
SAE | 9315 0.025/ 0
ASIASEI E99331177 . 15-0. 20]0. 20-0. 35{0. 45-0. 65 0. 025 .50[0.08-0.15
AISI . 13-0. 18]0. 15-0. 35(0. 75-1. 00 0. 30-0. 60{0. 08-0. 15
SAE | 94B15
AISI . 15-0. 20]0. 15-0. 35{0. 75-1. 00 . 30-0. 50[0. 30-0. 60] 0. 08-0. 15
SAE | 94B17
ASIASEI 94820 . 17-0. 22]0. 20-0. 35]0. 75-1. 00| 0. 040] 0. 040 0. 30-0.50{0. 30-0. 60 0. 08-0. 15
AISI . 28-0. 32]0. 15-0. 35]0. 75-1. 001 0. 035] 0. 040 0. 30-0.50{0. 30-0. 60 0. 08-0. 15
SAE | 94B30 ) )
AISI . 35-0. 40]0. 20-0. 35]0. 90-1. 201 0. 040] 0. 040 0. 30-0.50{0. 30-0. 60[0. 08-0. 15
SAE | 9437 )
AISI 20_N A2 oNn_n 92x an—_1 anlN NANL N NAN an_n eEnln 2an_n anln no_n 1=




CHEMICAL COMPOSITION % MECHANICAL PROPERTIES =
Standard| M aterial Tensil Yied ' Hardness| Heat
C S| Mn <|S <| Cr | Ni | Mo |Cu<| V CE [srength [srengin | ZoT08te |FX 000 | 7ot | B [ireatmen
SAE 9440 T OO0 U. I0[|U. ZU U. OJ|U. JU I.ZU TUTU UL UTU [V OU U OU[ U OU U, UU[Us U0 U IO Mpa Mpa
AISI . 38-0. 43]0. 20-0. 35/0. 75-1. 00| 0. 040| 0. 040 |0. 30-0. 50(0. 30-0. 60]0. 08-0. 15
SAE | 94B40
AISI . 40-0. 45]0. 20-0. 35[0. 90-1. 20| 0. 040| 0. 040 |0. 30-0. 50(0. 30-0. 60]0. 08-0. 15
SAE | 9442
AISI . 43-0. 48]0. 20-0. 35[0. 90-1. 20| 0. 040| 0. 040 |0.30-0. 50(0. 30-0. 60]0. 08-0. 15
SAE | 9445
AISI . 45-0. 50]0. 20-0. 35[0.90-1. 20| 0. 040| 0. 040 |0.30-0. 50(0. 30-0. 60]0. 08-0. 15
SAE | 9447
AISI . 45-0. 50]0. 20-0. 35/0. 50-0. 80| 0. 040| 0. 040 |0. 10-0. 25[0. 40-0. 70]0. 15-0. 25
SAE | 9747
ALSI .60-0. 67]0. 20-0. 35[0. 50-0. 80| 0. 040| 0. 040 |0. 10-0. 25[0. 40-0. 70]0. 15-0. 25
SAE | 9763
ALSI . 38-0. 43]0. 20-0. 35/0. 70-0. 90| 0. 040] 0. 040 |0. 70-0. 90/ 0. 85-1. 15] 0. 20-0. 30
SAE | 9840
AISI . 43-0. 48]0. 20-0. 35[0. 70-0. 90 0. 040 0. 040 |0.70-0.90
SAE | 9845
AIST
SAR 9850 . 48-0. 53]0. 20-0. 35[0. 70-0. 90 0. 0401 0. 040 |0.70-0.90
ALSI [Frsi 0. 38—0. 43]0. 20—-0. 40{0. 50-0. 70
SAE
AISI $EH7¥@W . 95-1. 10]0. 20-0. 35[0. 25-0. 45| 0. 040]| 0.
SAE | 50100
AISI |E51100 . 95-1. 10]0. 20-0. 35/0. 25-0. 45| 0. 025
SAE | 51100
AIS1 | E52100 . 95-1. 10]0. 20-0. 35]0. 25-0. 45
SAE | 52100
AISI . 50-0. 70{0. 15-0. 30| <<0. 30 3. 00-4. 00
SAE | 71360
AISI
SAE | E71400 . 38-0. 43]0. 15-0. 30{0. 50-0. 70 0. 025 0. 025 |1.40-1.80 0.3-0.4
AISI .50-0. 70[0. 15-0. 30| <<0. 30]0. 035 0. 040 |3.00-4.00
SAE | 71660

(2) ASTMBRTERIFFESE R & S SN 5 KA R (ASTM A332-91)




CHEMICAL COMPOSITION % MECHANICAL PROPERTIES =
Standard| M aterial Tensil Yied ' Har dness Heat
C S | Mn [P <|S <| Cr | Ni | Mo |Cu CE [svenan jsrenaen | 200 |0 e o | |
pa Mpa
ASTM | 1330 [0.28-0.33]0.15-0. 35]1.60-1.90[ 0. 035 0. 040
ASTM | 1335 [0.33-0.38]0.15-0. 35]|1. 60-1.90[ 0. 035 0. 040
ASTM [ 1340 ]0.38-0.43[0. 15-0. 35[1.60-1.90| 0. 035] 0. 040
ASTM | 1345 0.43-0.48(0. 15-0. 35[1.60-1.90| 0. 035] 0. 040
ASTM [ 4023 10.20-0.25(0. 15-0. 35[0. 70-0. 90| 0. 035] 0. 040 0. 20-0. 30
ASTM [ 4024 10.20-0.25(0. 15-0. 35[0. 70-0. 90| 0. 035 0. 035-0. 050 0. 20-0. 30
ASTM [ 4027 10.25-0.30(0. 15-0. 35[0. 70-0. 90| 0. 035] 0. 040 0. 20-0. 30
ASTM [ 4028 10.25-0.30(0. 15-0. 35[0. 70-0. 90| 0. 035 0. 035-0. 050 0. 20-0. 30
ASTM | 4037 0.35-0.40(0. 15-0. 35[0. 70-0. 90| 0. 035] 0. 040 0. 20-0. 30
ASTM | 4047 10.45-0.50(0. 15-0. 35[0. 70-0. 90| 0. 035] 0. 040 0. 20-0. 30
ASTM | 4118 0.18-0.23(0. 15-0. 35[0. 70-0. 90| 0. 035]| 0. 040 |0.40-0.60 0.08-0. 15
UNS [G412001]0. 18-0. 23]0. 15-0. 35[0. 90-1. 20] 0. 0. 040 |o. 40-0. 60 0.13-0. 20
UNS [G4121010. 18-0. 23{0. 15-0. 35]0. 75-1. 00] 0. 0. 040 |o. 0. 20-0. 30
ASTM [ 4130 0.28-0.33]0. 15-0. 350. 40-0. 60| 0. 0. 040 |o.
ASTM [ 4137 10.35-0.40[0. 15-0. 35[0. 70-0. 90| 0. 0. 040 |o.
ASTM [ 4140 0.38-0.43]0. 15-0. 35(0. 75-1. 00| 0. 0. 040 |o.
ASTM | 4142 |0.40-0.45(0. 15-0. 35{0. 75-1. 00| 0. 0. 040 |o.
ASTM | 4145 0. 43-0.48]0. 15-0. 35(0. 75-1. 00| 0. 0. 040 |o.
ASTM | 4147 10.45-0.50[0. 15-0. 35(0. 75-1. 00| 0. 0. 040 |o.
ASTM [ 4150 0. 48-0.50[0. 15-0. 35(0. 75-1. 00| 0. 0. 040 |o.
ASTM [ 4161 10.56-0.64[0. 15-0. 35(0. 75-1. 00| 0. 0. 0.
ASTM [ 4320 10.17-0.22[0. 15-0. 35{0. 45-0. 65| 0. 0. 0. )
ASTM [ 4340 0.38-0.43]0. 15-0. 35(0. 60-0. 80| 0. 0. .00]0. 20-0. 30
ASTM | E4340 0. 38-0. 43]0. 15-0. 350. 65-0. 85| 0. 0 1. .00]0. 20-0. 30
ASTM | 4615 0. 13-0. 18]0. 15-0. 35(0. 45-0. 65| 0. 0 L. .00]0. 20-0. 30
ASTM [ 4620 10.17-0.22[0. 15-0. 35{0. 45-0. 65| 0. 0. 1. .00]0. 20-0. 30
ASTM | 4621 0.18-0.23(0. 15-0. 35(0. 70-0. 90 0. 1. 65-2. 00/ 0. 20-0. 30
ASTM | 4626 ]0.24-0.29(0. 15-0. 35(0. 45-0. 65 0. 0. 70-1. 00| 0. 15-0. 25
UNS | G47150/(0. 13-0. 18]0. 15-0. 35/0. 70-0. 90| 0. 0. . 65/0. 70-1. 00 0. 45-0. 60
ASTM | 4720 [0.17-0.22(0. 15-0. 35{0. 50-0. 70| 0. 035 0. 35-0. 55| 0. 90-1. 20| 0. 15-0. 25
ASTM | 4815 0.13-0. 18(0. 15-0. 35[0. 40-0. 60| 0. 035] 0. 040 3. 25-3. 75 0. 20-0. 30
ASTM | 4817 10.13-0.20(0. 15-0. 35[0. 40-0. 60| 0. 035] 0. 040 3. 25-3. 75 0. 20-0. 30
ASTM | 4820 0.18-0.73[0. 15-0. 35[0. 50-0. 70| 0. 035] 0. 040 3. 25-3. 75 0. 20-0. 30
ASTM| 5117 [0.15-0.20(0. 15-0. 35[0. 70-0.90[ 0. 035]| 0. 040 [0.70-0.90
ASTM | 5120 0.17-0.22(0. 15-0. 35[0. 70-0. 90| 0. 035]| 0. 040 |0.70-0.90
ASTM [ 5130 0.28-0.33(0. 15-0. 35[0. 70-0.90| 0. 035]| 0. 040 |0.80-1. 10




CHEMICAL COMPOSITION MECHANICAL PROPERTIES =
Standard| M aterial Tensil Yied Har dness Heat
C S Mn [P < Cr Ni Cu CE |srength [strengen [F1on93te | Reduction | mpact |- HB | treatment
Mpa Mpa
ASTM | 5132 [0.30-0.35]0. 15-0. 35(0. 60-0.80] 0. 035] 0. 0.75-1.00
ASTM | 5135 [0.33-0.38]0. 15-0. 35(0.60-0.80] 0. 035] 0. 0.80-1.05
ASTM | 5140 [0.38-0.43]0.15-0. 35(0.70-0.90[0. 035] 0. 0.70-0.90
ASTM | 5150 [0.48-0.53]0.15-0. 35[0. 70-0. 90| O. 0. 0.
ASTM | 5155 [0.51-0.59(0. 15-0. 35[0. 70-0. 90| O. 0. 0.
ASTM | 5160 [0.56-0.64[0.15-0. 35[0. 75-1. 00| O. 0. 0.
ASTM | E5110010.98-1. 10{0. 15-0. 35{0. 25-0. 45( 0. 0. 0.
ASTM | E5210010. 98-1. 10[0. 15-0. 35{0. 25-0. 45( 0. 0. 1.
ASTM| 6118 [0.16-0.21(0. 15-0. 35[0. 50-0. 70| O. 0. 0.
ASTM| 6150 [0.48-0.53]0.15-0. 35[0.70-0.90( 0. 0. 0.
ASTM| 8615 [0.13-0.18(0. 15-0. 35[0. 70-0. 90| O. 0. 0.
ASTM| 8617 [0.15-0.20(0. 15-0. 35[0. 70-0. 90{ O. 0. 0.
ASTM | 8620 [0.18-0.23]0.15-0. 35[0.70-0.90( 0. 0. 0.
ASTM | 8622 10.20-0.25[0.15-0. 35{0. 70-0. 90| O. 0. 0.
ASTM | 8625 [0.23-0.28(0. 15-0. 35[0. 70-0. 90| O. 0. 0.
ASTM | 8627 10.25-0.30(0.15-0. 35[0.70-0.90( 0. 0. 0.
ASTM| 8630 [0.28-0.33]0.15-0. 35[0.70-0.90( 0. 0. 0.
ASTM | 8637 [0.35-0.40(0.15-0. 35[0. 75-1. 00| O. 0. 0.
ASTM | 8640 [0.38-0.43]0.15-0. 35[0.75-1.00( 0. 0. 0.
ASTM | 8642 |0.40-0.45(0.15-0. 35[0. 75-1. 00| O. 0. 0.
ASTM | 8645 |0.43-0.48(0. 15-0. 35[0. 75-1. 00| O. 0. 0.
ASTM | 8655 [0.51-0.59(0. 15-0. 35[0. 75-1. 00| O. 0. 0. .
ASTM | 8720 [0.18-0.23]0.15-0. 35[0. 70-0. 90| 0. 0. .70
ASTM | 8740 [0.38-0.43]0.15-0. 35[0.75-1.00( 0. 0 .70
ASTM | 8822 10.20-0.25(0.15-0. 35[0. 75-1. 00| O. 0 .70
ASTM | 9259 [0.56-0.64[0.70-1.10{0.75-1.00( 0. 0.
ASTM | 9260 [0.56-0.64|1.80-2.20(0.75-1.00 0.
PR AN
ASTM | 50B44 [0. 43-0. 48{0. 15-0. 35{0. 75-1. 00| Q, 0. 20-0. 60
ASTM | 50B46 [0. 44-0.49(0. 15-0. 35{0. 75-1. 00| Q, 0.20-0. 35
ASTM [ 50B50 0. 48-0. 53]0. 15-0. 35(0. 75-1. 00| 0. 0351 O. 0. 40-0. 60
ASTM [ 50B60 |0.56-0. 64]0. 15-0. 35(0. 75-1. 00| 0. 035] O. 0. 40-0. 60
ASTM | 51B60 0. 56-0. 64]0. 15-0. 35(0. 75-1. 00| 0. 035] O. 0. 70-0. 90
ASTM | 81B45 0. 43-0. 48]0. 15-0. 35(0. 75-1. 00| 0. 0351 O. 0. 35-0. 55{0. 20-0. 40
ASTM | 94B17 [0. 15-0. 20{0. 15-0. 35{0. 75-1. 00| 0. 035| 0. 0. 30-0. 50{ 0. 30-0. 60
ASTM | 94B30 0. 28-0. 33]0. 15-0. 35(0. 75-1. 00| 0. 0351 O. 0. 30-0. 50{0. 30-0. 60




CHEMICAL COMPOSITION % MECHANICAL PROPERTIES =
Siandard) Material ' H Tensl Yidd longate |Reduction |Impact Ha:ﬂdg% tregsﬁtent
C S | Mn P <[S <| Cr | Ni | Mo |Cus| V | B |CE|srenlarengn | 58 IG5 C0l |
2.9.5 fRUEFEMLE N (1) ASTMARAERIEAEE IR B S W5 K45 (ASTM A304-95)
ASTM | 1038H |0.34-0. 43]0. 15-0. 30{0. 50-1. 00} 0. 040| 0. 050
ASTM | 1045H |0.42-0.51]0. 15-0. 30{0. 50-1. 00 0. 040| 0. 050
ASTM | 1522H |0. 17-0. 25/0. 15-0. 30{0. 50-1. 00 0. 040| 0. 050
ASTM | 1524H 0. 18-0.26/0. 15-0. 30{1. 25-1. 75/ 0. 040| 0. 050
ASTM | 1526H |0.21-0. 30[0. 15-0. 30{1. 00-1. 50} 0. 040| 0. 050
ASTM | 1541H |0.35-0.45/0. 15-0. 30{1. 25-1. 75/ 0. 040| 0. 050
ASTM | 15B21H]|0. 17-0. 24]0. 15-0. 30]0. 70-1. 20 0. 040 0. 050
ASTM | 15B35H]0. 31-0. 39/0. 15-0. 30{0. 70-1. 20 0. 040| 0. 050
ASTM | 15B37H]0. 30-0. 39/0. 15-0. 30{1. 00-1. 50} 0. 040| 0. 050
ASTM | 15B41H]|0. 35-0. 45]0. 15-0. 30| 1. 25-1. 75 0. 040| 0. 050
ASTM | 15B48H|0. 43-0. 53[0. 15-0. 30{1. 00-1. 50} 0. 040| 0. 050
ASTM | 15B62H]0. 54-0. 67|0. 40-0. 60[1. 00-1. 50 0. 040| 0. 050
(2) ASTMIREESRIEEEMMEEWN NS RMUEBS
ASTM | 1330H |0.27-0. 33]0. 15-0. 35|1. 45-2. 05
ASTM | 1335H 0. 32-0. 38]0. 15-0. 35|1. 45-2. 05
ASTM | 1340H |0.37-0. 44]0. 15-0. 35|1. 45-2. 05
ASTM | 1345H 0. 42-0. 49]0. 15-0. 35|1. 45-2. 05
ASTM | 4027H |0. 24-0. 30]0. 15-0. 35]0. 60-1. 00
ASTM | 4028H |0. 24-0. 30]0. 15-0. 35]0. 60-1. 00 0. 035-0. 050
ASTM | 4032H 0. 29-0. 35]0. 15-0. 35]0. 60-1. 00 0
ASTM | 4037H |0. 34-0. 41]0. 15-0. 35]0. 60-1. 00 0
ASTM | 4042H 0. 39-0. 46]0. 15-0. 35]0. 60-1. 00 0
ASTM | 4047H |0. 44-0. 51]0. 15-0. 35]0. 60-1. 00 0
ASTM | 4118H |o0. 17-0. 23]0. 15-0. 35]0. 60-1. 00 0 .
ASTM | 4130H 0. 27-0. 33]0. 15-0. 35]0. 30-0. 70 0. 0.15-0. 25
ASTM | 4135H |o0. 32-0. 38]0. 15-0. 35]0. 60-1. 00 0.75-1. 20 0.15-0. 25
ASTM | 4137H |o0. 34-0. 41]0. 15-0. 35]0. 60-1. 00 0.75-1. 20 0.15-0. 25
ASTM | 4140H 0. 37-0. 44]0. 15-0. 35]0. 65-1. 10 0.75-1. 20 0.15-0. 25
ASTM | 4142H 0. 39-0. 46]0. 15-0. 35]0. 65-1. 10 0.75-1. 20 0.15-0. 25
ASTM | 4145H |o0. 42-0. 49]0. 15-0. 35]0. 65-1. 10 0.75-1. 20 0.15-0. 25
ASTM | 4147H |0. 44-0. 51]0. 15-0. 35]0. 65-1. 10 0.75-1. 20 0.15-0. 25
ASTM | 4150H 0. 47-0. 54]0. 15-0. 35]0. 65-1. 10 0.75-1. 20 0.15-0. 25
ASTM | 4161H 0. 55-0. 65]0. 15-0. 35]0. 65-1. 10 0.65-0. 95 0.25-0. 35




CHEMICAL COMPOSITION % MECHANICAL PROPERTIES =
Standard| M aterial ) . Tensil Yied ' Hardness Heat
C Si Mn [P <|S <| Cr Ni Mo |Cu<| V | B |CE '\Sﬂtggth ?Ar;{:gth E;f:fe Sfe::’;t';? impact | HB | treatment
ASTM | 4320H |o0. 17-0. 23]0. 15-0. 35]0. 40-0. 70 0. 35-0. 65| 1. 55-2. 00| 0. 20-0. 30
ASTM | 4340H 0. 37-0. 44]0. 15-0. 35]0. 55-0. 90 0.65-0. 95| 1. 55-2. 00/ 0. 20-0. 30
ASTM | E4340H|0. 37-0. 44]0. 15-0. 35]0. 60-0. 95 0. 65-0. 95| 1. 55-2. 00| 0. 20-0. 30
ASTM | 4419H |o. 17-0. 23]0. 15-0. 35]0. 35-0. 75 0. 45-0. 60
ASTM | 4620H 0. 17-0. 23]0. 15-0. 35]0. 35-0. 75 1. 55-2. 00 0. 20-0. 30
ASTM | 4621H 0. 17-0. 23]0. 15-0. 35]0. 60-1. 00 1. 55-2. 00 0. 20-0. 30
ASTM | 4626 |0.23-0.29(0. 15-0. 35{0. 40-0. 70 0.65-1.05[0. 15-0. 25
ASTM | 4718H |o0. 15-0. 21]0. 15-0. 35]0. 60-0. 95 0. 30-0. 60| 0. 85-1. 25| 0. 30-0. 40
ASTM | 4720H 0. 17-0. 23]0. 15-0. 35]0. 45-0. 75 0. 30-0. 60| 0. 85-1. 25| 0. 15-0. 25
ASTM | 4815H |o0. 12-0. 18]0. 15-0. 35]0. 30-0. 70 3. 20-3. 80/ 0. 20-0. 30
ASTM | 4817H |o0. 14-0. 20]0. 15-0. 35]0. 30-0. 70 3. 20-3. 80/ 0. 20-0. 30
ASTM | 4820H |o0. 17-0. 23]0. 15-0. 35]0. 40-0. 80 3. 20-3. 80] 0. 20-0. 30
ASTM | 50B40H |0. 37-0. 44[0. 15-0. 35{0. 65-1. 10 0. 30-0. 70
ASTM | 50B44H|0. 42-0. 490. 15-0. 35[0. 65-1. 10 0. 30-0. 70
ASTM | 5046H |0. 43-0.50]0. 15-0. 35[0. 65-1. 10 0.13-0. 43
ASTM [ 50B46H 0. 43-0. 50[0. 15-0. 35/0. 65-1. 10 0.13-0. 43 >0.0005
ASTM | 50B50H | 0. 47-0. 54]0. 15-0. 35]0. 65-1. 10 0. 20,0005
ASTM | 50B60H | 0. 55-0. 65]0. 15-0. 35]0. 65-1. 10 0. 20,0005
ASTM | 5120H |o0. 17-0. 23]0. 15-0. 35[0. 60-1. 10 0.
ASTM | 5130H 0. 27-0. 33]0. 15-0. 35[0. 60-1. 10 0.
ASTM | 5132H 0. 29-0. 35/0. 15-0. 35[0. 50-0. 90 0.
ASTM | 5135H 0. 32-0. 38]0. 15-0. 35[0. 50-0. 90 0.
ASTM | 5140H 0. 37-0. 44]0. 15-0. 35]0. 60-1. 00
ASTM | 5145H |0. 42-0. 49]0. 15-0. 35]0. 60-1. 00
ASTM | 5147H |0. 45-0. 52]0. 15-0. 35]0. 60-1. 05
ASTM | 5150H 0. 47-0. 54]0. 15-0. 35]0. 60-1. 00
ASTM | 5155H |0.50-0.60]0. 15-0. 35]0. 60-1. 00
ASTM | 5160H 0. 55-0. 65/0. 15-0. 35[0. 65-1. 10 0.
ASTM [ 51B60H 0. 55-0. 65[0. 15-0. 35/0. 65-1. 10 0. 60-1. 00 >0.0005
ASTM | 6118H |0. 15-0. 210. 15-0. 35/0. 40-0. 80 0. 40-0. 80 0.10-0. 15
ASTM | 6150H [0. 47-0. 54/0. 15-0. 35{0. 60-1. 00 0.75-1. 20 >0.15
ASTM [ 81B45H]0. 42-0. 49]0. 15-0. 35/0. 70-1. 05 0. 30-0. 60]0. 15-0. 45[0. 08-0. 15 >0.0005
ASTM | 8617H |0. 14-0. 20]0. 15-0. 35]0. 60-0. 95 0. 35-0. 65/ 0. 35-0. 75| 0. 15-0. 25
ASTM | 8620H |0. 17-0. 23]0. 15-0. 35]0. 60-0. 95 0. 35-0. 65/ 0. 35-0. 75| 0. 15-0. 25
ASTM | 8622H 0. 19-0. 25]0. 15-0. 35]0. 60-0. 95 0. 35-0. 65/ 0. 35-0. 75| 0. 15-0. 25
ASTM | 8625H |0. 22-0. 28]0. 15-0. 35]0. 60-0. 95 0. 35-0. 65/ 0. 35-0. 75| 0. 15-0. 25




CHEMICAL COMPOSITION % MECHANICAL PROPERTIES =
Standara| Material 1 : Tensil vield Elongate |Reduction [Impact Ha:ﬂdg% tregﬁtent
C S Mn [P <|S <| Cr Ni Mo |Cu< B |CE mzngth ;rsggth rate%  |of area% |testJ

ASTM | 8627H |0. 24-0. 30]0. 15-0. 35]0. 60-0. 95 0. 35-0. 65/ 0. 35-0. 75/ 0. 15-0. 25

ASTM | 8630H 0. 27-0. 33]0. 15-0. 35]0. 60-0. 95 0. 35-0. 65/ 0. 35-0. 75/ 0. 15-0. 25

ASTM | 86B30H | 0. 27-0. 33]0. 15-0. 35]0. 60-0. 95 0. 35-0. 65/ 0. 35-0. 75| 0. 15-0. 25 20,0005

ASTM | 8637H |0. 34-0. 41]0. 15-0. 35/0. 70-1. 05 0. 35-0. 65/ 0. 35-0. 75| 0. 15-0. 25

ASTM | 8640H 0. 37-0. 44]0. 15-0. 35/0. 70-1. 05 0. 35-0. 65/ 0. 35-0. 75/ 0. 15-0. 25

ASTM | 8642H 0. 39-0. 46]0. 15-0. 35/0. 70-1. 05 0. 35-0. 65/ 0. 35-0. 75/ 0. 15-0. 25

ASTM | 8645H |0. 42-0. 49]0. 15-0. 35/0. 70-1. 05 0. 35-0. 65/ 0. 35-0. 75/ 0. 15-0. 25

ASTM [ 86B45H 0. 42-0. 49/0. 15-0. 35/0. 70-1. 05 0. 35-0. 65]0. 35-0. 75[ 0. 15-0. 25 20,0005

ASTM | 8650H 0. 47-0. 54]0. 15-0. 35/0. 70-1. 05 0. 35-0. 65/ 0. 35-0. 75/ 0. 15-0. 25

ASTM | 8655H |0.50-0.60]0. 15-0. 35/0. 70-1. 05 0. 35-0. 65/ 0. 35-0. 75/ 0. 15-0. 25

ASTM | 8660H |0.55-0.65]0. 15-0. 35/0. 70-1. 05 0. 35-0. 65/ 0. 35-0. 75/ 0. 15-0. 25

ASTM | 8720H |o0. 17-0. 23]0. 15-0. 35]0. 60-0. 95 0. 35-0. 65/ 0. 35-0. 75/ 0. 20-0. 30

ASTM | 8740H 0. 37-0. 44]0. 15-0. 35/0. 70-1. 05 0. 35-0. 65/ 0. 35-0. 75/ 0. 20-0. 30

ASTM | 8822H |0.19-0. 25/0. 15-0. 35{0. 70-1. 05 0. 35-0. 65/0. 35-0. 75

ASTM | 9260H |0. 55-0. 65[1. 70-2. 20{0. 65-1. 10

ASTM | 9310H |0.07-0. 13]0. 15-0. 35[0. 40-0. 70 1. 00-1. 45{0. 08-0

ASTM [ 94B15H]0. 12-0. 180. 15-0. 35/0. 70-1. 05 0. 25-0. 55/ 0. 08-0 0.0005

ASTM | 94B17H|0. 14-0. 20]0. 15-0. 35/0. 70-1. 05 0. 25-0. 55(0. 0.0005

ASTM | 94B30H | 0. 27-0. 33]0. 15-0. 35]0. 70-1. 05 0. 25-0. 55| 0.0005

FE%EMN 5.1.1 TESEMABHN (1) GBirt—KTLE 352-89)
GB [m-wmoaes | <O, 20 | <0.50 | <0. 80 . 201 =<0. 30 .05 400 200 25 40 30 N
GB [mze-woaes | <0, 30 | <0.50 | <<0.90 20]<0. 30 .05 450 230 22 32 25 N
GB [meoswesn | <0, 40 | <0.50 | <0.90 20]<0. 30| <0. 05 500 | 270 18 25 22 N
GB |[moosnwn | <0, 50 | <0.60 | <0.90 20]<0. 30| <0. 05 570 | 310 15 21 15 N
GB |[mewswwsn | <0, 60 | <0.60 | <0.90 20]<0. 30| <0. 05 640 | 340 10 18 10 N

(2) GBARHESR L G5 ) FI B R 54N (GB 7659
GB [76200-4004] < 0. 20 | <0.50 | 0.80 . 15]=<:0. 30[{<0. 05
GB [76230-4500] < (0. 20 | <0.50 | 1. 20 <0. 30| <0. 30| <0. 15/ <0. 30| <0. 05
GB [7z6275-485H] < (.25 | <0.50 | 1. 20 <0. 30] <0. 30| <0. 15/ <0. 30| <0. 05

(3) GBIn#E—K LR 5 4514 K& &% N (GB/T14408-93)
GB [z6p270-480| (. 20 0. 60 [0.50-0.80{0. 040]| 0. 045 |1.00-1.50] (.50 ]0.45-0.65 (). 50 485 | 275 20 35 N
GB |z6p290-510] ()., 23 0.60 [1.00-1.50{0.025] 0.025] 0.30 | 0.40 | 0.15 510 | 295 14 30 39 156 N
GB | z6p345-570{0. 30-0. 40]0. 50-0. 75]0. 60-1. 20{ 0. 030] 0. 030 |0.50-0.80 590 345 14 30 217 N




CHEMICAL COMPOSITION % MECHANICAL PROPERTIES =
Standard| M aterial . . Tensi| Yidd Elongate |Reduction |Impact Ha:ﬂdg% tregsﬁtent
C S Mn [P <|S <| Cr Ni | Mo [Cu<| V | B |CE/|srengt [srength [~ 17& 0o | oo
Mpa Mpa
GB [zepar0-620] (. 20 0. 75 ]0.40-0.70] 0. 040] 0. 040 |4.00-6.00] (.40 [0.45-0.65] 0. 30 620 420 13 25 [179-225] Q+T
GB [76Dp535-720]0. 25-0. 35[0. 30-0. 60| 1. 20-1. 60 0. 040| 0. 040 [o.30-0.70 0.15-0. 35 736 539 13 30 212 N
GB | z6p650-830]0. 35-0. 45]0. 20-0. 40| 1. 60-1.80[ 0. 030( 0. 030 [ 0. 30 0.30 | 0.15 ] 0.25]0.05 835 685 13 45 35 [269-302| Q+T
GB |76D730-910[0. 25-0. 35/0. 30-0. 60{0. 90-1. 50 0. 040 0. 040 [0.30-0.90]1. 60-2. 00{0. 15-0.35( (). 30 [0.03-0.15 784 9 20 Q+T
GB  |zeps40-1030]0. 30-0. 38 0.70-0.90| 0. 040! 0. 040 |0. 40-0.60(0.60-0.80]0.17-0.25] (. 4 9 22 262-321] Q+T
(4) JBIRHES &% (JB/ZQ 4297-86)
JB | ZG40Mn |0. 35-0. 45[0. 30-0. 45/1. 20-1. 50| 0. 030| 0. 030 | <0. 30 0.15 12 30 163 N
JB | ZG65Mn |0. 62-0. 70{0. 17-0. 37{0. 90-1. 20| 0. 030] 0. 030 [ <0. 25| <0. 25|<°0. 15 N
20 Bh) 179 N
B |ZG40Mn2|0. 35-0. 45]0. 20-0. 40| 1. 60-1. 80| Q. . <. <0. 15
J ! 0.030] 0.030 | =0. 30 =835 13 45 | 35 [269-302] Q+T
JB [ZG50Mn2{0. 45-0. 55]0. 20-0. 40) 1. 50-1. 80] 0. 030] 0. 030 [ <0. 30 <. 15 =785[ 445 18 37 N
=510 295 14 30 39 156 N
2G20SiMn| <0, <0. 1.00-1. 50[ 0. . <. <0. <0.
JB iMn 0.23 0. 60 0.025] 0.025 0. 30 0.40(<0.1 500-650] 300 o4 45 |150-190] Q+T
=570 345 12 20 24 N
B |ZG35SiMn|0. 30-0. 40]0. 60-0. 80| 1. 10-1. 40| Q. . <0.
J o 0.030} 0. 030 0. 30 =640 415 12 25 27 Q+T
=640 395 12 20 24 N
B |Z635SiMnMo|0. 32-0. 40| 1. 10-1. 40| 1. 10-1. 40| Q. . <0.
J 0.030} 0. 030 0. 30 =690 495 12 25 27 Q+T
JB  ]ZG20MnMo]0. 17-0. 23]0. 20-0. 40| 1. 10-1. 40| 0. 030[ 0. 030 . 30 . 30 =490[ 295 16 39 156 N
JB | ZG40Cr |0. 35-0. 45]0. 20-0. 40[0. 50-0. 80| 0. 030| 0. =630[ 345 18 26 212 N
JB [7G20CrMo|0. 17-0. 25]0. 20-0. 40]0. 50-0. 80| 0. 030] 0. =>460| 245 18 30 24 Q+T
JB [7G35CrMo|0. 30-0. 37]0. 30-0. 50]0. 50-0. 80| 0. 030] 0. 740-880[ 510 12 27 Q+T
JB [7G42CrMo|0. 38-0. 45]0. 30-0. 60| 0. 60-1. 00| 0. 025] 0. 0. 20-0. 30 740-880[ 540 12 27 [220-260] Q+T
JB [7G50CrMo|0. 46-0. 54]0. 25-0. 50]0. 50-0. 80| 0. 030| 0 0.15-0. 25 740-880[ 520 11 34 [220-260] Q+T
JB [z635crinsi]0. 30-0. 40[0. 50-0. 75[0. 90-1. 20{ 0. 030] O <0. 15 =690] 345 14 30 217 N
JB | %655Criniio) 0. 50-0. 60]0. 25-0. 60| 1. 20-1. 60{ 0. 030] 0. 0. 20-0. 30| <0. 30 N
JB | 7634CrNiMo] 0. 30-0. 37]0. 30-0. 60]0. 60-1. 00|0. 025] 0. . 70]1. 40-1. 70(0. 15-0. 35 950-1000] 700 12 32 [240-290( Q+T
5.2 faH 5.2.1 TRES4MWHBEN (1 RHIEESHEM (DIN 1681-85)
DIN | GS=38 | <0. 25 0. 20-0. 60]0. 20-0. 50| 0. 380 200 25 40 35
DIN [ GS-45 [ <0.25] <0. 60 |0.20-0.50] 0. g 450 230 22 31 27
DIN | GS-52 | ~0. 30 |0. 30-0. 60]0.20-0.50{ 0. 040| 0. 040 520 260 18 25 27
DIN | GS-60 | ~0. 40 |0. 30-0. 60]0. 20-0. 50{ 0. 040| 0. 040 600 300 15 21 27
(2) DINbrHESREEGM IR A& (DIN 17182-85)
DIN |GS-16Mn5|0. 15-0. 20[ << (. 60 [1.00-1.50{ 0. 020] 0. 015 | <0. 30| <0.40]|=<0. 15 430-600] 260 25 65 N
DIN re_on-eEIn 17_n 92l < n an 1 nn_1 enln NNl N N1 X <N 29NlI < Nn AnNl<Nn 1E 500-650 300 22 55 N




CHEMICAL COMPOSITION % MECHANICAL PROPERTIES =
Standard i : - Hardness Heat
e s [ Mnle s <| or | Ni | Mo |cus| v | B |CESrmon | [forme [reeion s | heecmen
DIN TO ZUMIIJ[U. I T U. ZO ~VU. UU 1. VU 1. JUr U, UZU| U. UlJd ~V. JVU| V. GV <VU. 1J ?;;*650 MF;;60 24 70 Q‘|’T
DIN [GS—8Mn7]0.06-0.10] <0. 60 [1.50-1.80[0.020] 0. 015 | <0. 20 <0. 10 500-650[ 350 22 80 Q+T
DIN [es-smmmo7 4|0. 06-0. 10[ <<0. 60 [1.50-1.80[0. 020| 0. 015 | <0. 20 0.30-0. 40 <0. 10 500-650[ 350 22 80 Q+T
DIN |cs-13unNi6 4{0. 08-0. 15 << 0. 60 [1.00-1.70{0. 020f 0. 015 | =<0. 300.80-1.20] < 0. 20 <0. 10 4 300 22 80 Q+T
(3) HEFEEENNELSHEN
DIN |GS-24Mn6]0. 20-0. 25[0. 30-0. 60{1. 50-2. 80 0. 020| 0. 015 | <<0. 30
DIN |GS-24Mn4]|0. 20-0. 28[0. 30-0. 60{0. 90-1. 20 0. 035] 0. 035
DIN |GS-21Mn5(0. 17-0. 23] < (. 65 [1.00-1.30{0. 025[ 0. 020 [ =<0. 30
DIN |GS-Ck16]0. 12-0. 190. 30-0. 50{0. 50-0. 80[ 0. 030| 0. 030 | <<0. 30
DIN |GS—Ck24]0.20-0.280. 30-0. 50{0. 50-0. 80[ 0. 030| 0. 030 | <<0. 30
DIN |GS-Ck25]0.20-0.28[0. 30-0. 50{0. 50-0. 80[ 0. 035] 0. 035
DIN [GS—Ck45]0.42-0.50] <0. 40 [0.50-0.80]0. 035] 0. 030
DIN |GS-46Mn4|0. 42-0. 50[0. 25-0. 50{0. 90-1. 20 0. 035] 0. 035
DIN |GS—-30Mn5|0. 27-0. 34[0. 30-0. 50{1. 20~1. 50 0. 035] 0. 035
DIN |GS-36Mn5|0. 32-0. 40[0. 15-0. 35{1. 20~1. 50[ 0. 035] 0. 035
DIN |GS—40Mn5|0. 36-0. 44[0. 30-0. 50{1. 20~1. 50[ 0. 035] 0. 035
DIN [es-0crmior| 0. 35-0. 45/0. 20-0. 40| 1. 30-1. 60| 0. 035] 0. 035 [1.80-2.10
DIN |es-ascriovs 7)0. 40-0. 50[0. 15-0. 35[0. 60-0. 90| 0. 030| 0. 1.30-1.60 0.25-0. 35
DIN [es-socrvia 3{0.80-0.90] <1.00 | <1.00]0.035] 0. 0.20-0. 40
DIN |esssvicruovs] 0. 50-0. 60[0. 10-0. 40[0. 65-0. 95| 0. 030| 0. 0.07-0. 12
DIN |os-zounizs 13]0, 15-0. 25[0. 20-0. 50[0. 50-0. 80| 0. 025| 0.
DIN |eswcsenians 12] 0, 32-0. 36[0. 15-0. 30[0. 30-0. 50| 0. 0.60-0. 80
DIN |eszocoemon o]0, 17-0. 23[0. 15-0. 30[0. 40-0. 60| 0.
DIN |6s-38MnSi4]0. 34-0. 42[0. 70-0. 90[0. 90-1. 20|0.
DIN |6s-46MnSi4]0. 42-0. 50[0. 70-0. 90[0. 90-1. 20
DIN |6s-37MnSi5]0. 33-0. 41|1. 10-1. 40{1. 10-1. 40| 0.
DIN |cs-20M0v8 4]0. 16-0. 23[0. 30-0. 50[0. 50-0. 80| 0. <0. 30 0. 80-0. 90 0.35-0. 45
DIN [cs-20mnMo5 3]0, 17-0. 23|0. 30-0. 50{1. 00-1. 40| 0. <<0. 40| <0. 50/0.20-0.30
DIN |[es-12unMo7 4 0. 08-0. 15]0. 30-0. 60| 1. 50-1. 80| 0. 020| 0. 015 | <0. 20 0. 30-0. 40 <0.10
DIN [cs—20mnNb5[ <0, 23 | < 0. 50 |1.00-1.60] 0. 025] 0. 025
DIN [oseomvitisaf <0, 23 | <0. 50 |1.00-1.70]0. 025] 0. 025 ~0. 60
DIN [Gs-10Ni6|0.06-0.12] <<0. 60 [0.50-0.80[0. 025] 0. 025 1.30-1.80
DIN [Gs—24Nis|o0. 20-0. 28]0. 30-0. 60/0. 60-0. 80] 0. 035] 0. 035 1. 90-2. 20




CHEMICAL COMPOSITION % MECHANICAL PROPERTIES =
. - - Har dness Heat
Standard| M aterial Tensil Yield
. . Elongate |Reduction [Impact HB treatment
C S Mn [P < Cr Ni Mo CE |strength |strength |~ 05 | o6 ltest 3
Mpa Mpa
DIN [GS-10Ni14]0.06-0. 12| <<(0. 60 |0.50-0.80] 0. 025] O. 3.30-3. 80
DIN |Gs-10Ni19{0. 06-0. 12] <<(0. 60 |0.50-0.80]| 0. 025] O. 4. 50-5. 50
DIN |Gs-15CrNi6f0. 12—-0. 17]0. 30-0. 50]0. 40-0. 60| 0. 035] 0. 1.40-1. 70| 1. 40-1. 70
DIN |es-22unNi5| <<, 25 | <0. 60 |1.20-1.50(0. 025] O. ~0. 55
DIN |cs-2ommonis 50, 17-0. 23[0. 30-0. 60| 1. 20-1. 50 0. 020( O. <<0. 3010.50-0. 80 0. 45-0. 60
DIN [es-36ceNiMoa] 0. 32-0. 40(0. 30-0. 50]0. 50-0. 80[ 0. 035| O. .90-1. 20{0. 90-1. 20]0. 15-0. 25
DIN [ocs-25crNidod] 0. 22-0. 29(0. 30-0. 60[0. 60-1. 00| 0. 0251 O. . 80-1. 20[0. 80-1. 20/ 0. 20-0. 30
DIN [es2emia=5]0.20-0. 28] <<0. 50 [ <<0.90]0. 035] 0. . 70-1. 00{0. 40-0. 60| 0. 40-0. 60
DIN |cs-socminos 510, 27-0. 34{0. 30-0. 60]0. 60-1. 00( 0. 025( O. . 10-1. 40{ 1. 80-2. 10| 0. 30-0. 40
DIN |cs-34ceNidos| 0. 30-0. 37{0. 30—0. 60]0. 60-1. 00( 0. 025( O. .40-1. 70[ 1. 40-1. 70| 0. 15-0. 35
DIN |essavicnor 4410, 30-0. 36{0. 30-0. 60]0. 50-0. 80[ 0. 015( O. .90~1. 20 1. 50-1. 80] 0. 35-0.
DIN |esasvicnes 4]0, 35-0. 40[0. 40-0. 60[0. 40-0. 60| 0. 035| 0. . 90-1. 20| 1. 90-2. 20 0. 40-0.50
DIN [esovenwes 56)0. 37-0. 44[0. 30-0. 50/0. 60-1. 00| 0. 025] O. . 10-1.50f 1. 30-1. 70
DIN [es-2ovimecra 7] 0. 17-0. 23[0. 30-0. 50{0. 70-1. 10 0. 015| 0. .30-0. 50/ 0. 60-1
DIN [os-1svivecrs 6] 0. 17-0. 22]0. 30-0. 60]0. 80-1. 20| 0. 020] O. .40-0.90(0. 601
DIN [os-22vivecrs 6] 0, 18-0. 24]0. 30-0. 60]0. 80-1. 20| 0. 015] O. . 50-1. 00/ Q
DIN [es-ieworo 610, 12-0. 16{0. 10-0. 30]0. 55-0. 70| 0. 010] O.
DIN [essviemerz 610, 15-0. 19[0. 10-0. 30[0. 55-0. 70| 0. 0101 O.
DIN [esosieworze] <0, 22 | <<0. 60 |0.50-0.80[0. 025| 0.
DIN GS-12MnCrNiMo5 3 <0 14 <O 50 1. 00-1. 60 O 025 0
DIN |GS-16MnCr5[0. 14-0. 19]0. 15-0. 40]1. 00-1. 30{ 0. 035] O
DIN |Gs-20MnCr5]|0. 17-0. 22[0. 15-0. 40[1. 10-1. 40| 0. 035| 00
DIN [Gs-25CrMo4]0. 22-0. 29{0. 30-0. 50]0. 50-0. 80 0. 0. 15-0. 30
DIN [Gs-26crMo4]0. 22-0. 29| <<(0. 60 [0.50-0.80] 0. 0. 0. 20-0. 30
DIN [6S-34CrMo4|0. 30-0. 37{0. 30-0. 50]0. 50-0. 80] 0. 0. 20-0. 30
DIN |GS-42CrMo4{0. 38-0. 45]0. 30-0. 60/0. 60-1. 00| (. 0. 20-0. 30
DIN |GS-50CrMo4{0. 46-0. 54]0. 25-0. 50/0. 50-0. 80| 0. 035] O. .90-1. 20 0.15-0. 25
DIN |es-34crhoa 4f0. 30-0. 37]0. 30-0. 50/0. 50-0. 80| 0. 035] O. . 80-1. 20 0. 30-0. 50
DIN |es-22crhos 4f0. 18-0. 25]0. 30-0. 50/0. 50-0. 80| 0. 0401 O. .80-1. 10 0. 40-0. 50
DIN [os-17erwmmos 510, 15-0. 21]0. 30-0. 60]1. 20-1. 60| 0. 020] O. . 20-1. 50 0. 45-0. 55
DIN |cs-1zcrio19 50, 08-0. 15{0. 30-0. 50|0. 40-0. 70{ 0. 035( O. .50-5. 50 0. 45-0. 55




CHEMICAL COMPOSITION % MECHANICAL PROPERTIES =
Standard| M ater ial C SI M S < C N M C V B CE ;mglth ;ield th Elongate |Reduction [Impact Ha:ﬂdg% tregsﬁtent
n P < =~ r I 0 u M;:g Mr;;g rate % of area% |testJ
DIN |os-17ehon 100, 14-0. 21] <<(0. 60 [0.60-1.00] 0. 025] 0. 020 |2.00-2. 50 0.90-1. 10
DIN |os-12cio9 10f 0, 08-0. 15]0. 30-0. 50/0. 40-0. 70| 0. 040| 0. 040 |2. 00-2. 50 0.90-1. 10
DIN |os-1ocrion 100, 15-0. 22]0. 30-0. 60/0. 60-1. 00| 0. 025] 0. 025 |2. 00-2. 50 0.90-1. 10
DIN |os-socxiove 40, 27-0. 34]0. 30-0. 60/0. 60-1. 00| 0. 025] 0. 025 |1.30-1.70 0. 30-0. 50 0.05-0. 15
DIN [os-sscrwovio 4]0, 32-0. 39]0. 30—-0. 50/0. 60-1. 00| 0. 025] 0. 025 |2.20-2.70 0. 30-0. 50 0.05-0. 15
DIN [os-secrvovio 4]0, 32-0. 38]0. 30-0. 50/0. 50-0. 70| 0. 025] 0. 025 |2.30-2.70 0. 30-0. 50 0.05-0. 12
DIN |osmwenossf <<(0. 21 | <0. 50 [1.00-1.70{0. 025[ 0. 025 [ ~0. 60 ~0. 40
DIN |osowmenos 3f << (. 22 | <0. 50 [1.00-1.70{0. 025[ 0. 025 [ ~0. 60 ~0. 40
DIN |oszomenos 3f << (. 22 | <0. 50 [1.00-1.70{0. 025[ 0. 025 [ ~0. 60 ~0. 40
DIN |GS-50Crv4|0. 47-0.55] <<(. 40 |0.70-1.10]0. 035] 0. 030 |0.90-1.20 0. 10-0.
5.3 i 5.3.1 TESEMWABN (1) NFARMEENRE 1 — RSN NS R AL 2B
NF [ GE230 | <0.20 [ <0.60 [ <1.20]0. 0. 030 | <0. 30 230 25 35
NF [ GE280 | <0.25 [ <0.60 [ <1.20]0. 0. 030 | <0. 30 280 20 30
NF [ GE320 | <0.32 [ <0.60 [ <1.20]0. 0. 030 | <0. 30 320 16 25
NF [ GE370 | <0.45 | <0.60 | <1.20]0. 0. 030 | <0. 30 370 12 20
NF [G16Mn5]0.13-0.20] <0.60 [ <1.60 |0. 0. 025 | <0. 30 250 24 50
NF [G20Mn6]0. 17-0. 23] <<0.60 [ <1.80 (0. 0. 025 | <0. 30 300 22 40
NF [ G30Mn6]0.25-0. 32 <0.60 [ <1.80]0. 0. 025 | <0. 30 350 16 27
NE  [G10MnMove| <<0. 12 [ <0.60 [ <1.80]0. 0. 020 0. 05-0. 10 500 {380 22 60
NE  [615CrMov6]0. 12-0. 18] < 0. 60 [ <1. 00 |0. 0. 0.15-0.25 980 1930 4 32
NF  [G25CrMo4|0. 22-0. 28| <0.60 | <1. 00 |0. 0. <0.05 580 380 18 22
NF  [G35CrMo4]0.30-0.38] <0.60 [ <1.00 0. 0. 0.15-0. 35 <0.05 750 [520 12 20
NF  [G42CrMo4]0.39-0. 45| <0.60 [ <1.00 0. 0 0.15-0. 35 <0.05 780  [580 10 12
NF _[63sNicrio6| << 0. 38 | <0.60 | <1.00 [0. 0 1.40-1. 70| 0. 15-0. 35 <0.05 800 [550 12 32
NE  [c3onicrios] <<0. 33 [ <0.60 [ <1.00 0. 0. 1. 70-2. 30{0. 30-0. 60 <0.05 750 [550 15 32
NE  [covicriorz] <0, 22 [ <0.60 [ <1. 00 0. 0. ] 3. 00-3. 50) 0. 45-0. 60 <0.05 750 [650 16 40
NP [esovicnons] <0.33 [ <0.60 | <1.00 0. 0.80-1. 20[3. 00-4. 00 0. 30-0. 60 <0. 05 1100 |1000 |7 20
NF  [exaemizs-4] <0. 06 [ <0.80 [ <1.00 {12. 0-13.5[3. 50-4. 50] <0. 15 <0.05 900 {800 12 35
NF  [exacmite-4] <<0. 06 [ <0.80 [ <1.00 0. 15. 5-17. 0[4. 00-5.50] <T(. 15 <0.05 1000 830 10 30
5.3.3 fREAEW (1D NFARERER BRI S Kbl (NF A32-053(92))
NF FA-M | <0.25| <0.50 [ <1.00]0.040] 0. 035 380-530{200 18 26 18
NF FB-M | <0.20 | <0.50 [ <1.20]0.040] 0. 035 <1.00 450-600(230 16 23 18
NF FC-M | <0.25| <0.50 [ <1.50]0.040] 0. 035 <1.00 520-670{260 16 23 20
NF [ FBI-M | <0.22 | <0.50 [ <1.50]0.040] 0. 035 0. 50-2. 00 450-600{230 18 26 18
NF [ FC1-M | <0.25 | <0.50 [ <0.80]0.040] 0. 035 0.45-0. 65 450-600{230 18 26 18




CHEMICAL COMPOSITION % MECHANICAL PROPERTIES =
Standard| Material . . Tensil Yidd Elongate [Reduction |Impact Ha:ﬂdg% tregt?\tent
C S Mn |P <|S <| Cr Ni Mo |Cu<| V CE a;zngth ;rpe;gth N el s

NF [ FC2-M | <0.23 [ <0.50 [ <0.80]0.040] 0. 035 2.50-4. 00 450-600{230 18 26 20
NF |FC 2-1-M] <0.20 [ <0.50 [ <0.80[0.030]| 0. 030 |1.00-2.00]3.00-4. 00) 0. 30-0. 60 700-850|500 12 18 40
NF [ FC3-M | <0.15 [ <0.50 [ <0.80]0.040] 0. 035 3.50-4. 50 450-600{230 18 26 20
NF [ FCZ-M | <0.25| <0.50 | =<0.80]0.040] 0. 040 2.50-4. 00 ‘ 230 18

5.3.4 EABAEN (1) NFirEE I AT EEEN N5 Rz s (NF A32-055(85))
NF  [A420CP-M] <0.23 [ <0.60 [ <1.00]0. 0.030 25 130-165| Q+T
NF  [A420AP-M] <0.23 [ <0.60 [ <1.00]0. 0.030 25 130-165| Q+T
NF  [A420FP-M| <0.23 [ <0.60 [ <1.20]0. 0.030 <1.00 25 130-165| Q+T
NF  [A480CP-M| <0.23 [ <0.60 [ <1.50]0. 0.030 270 20 140-185 Q+T
NF  [A480AP-M| <0.23 [ <0.60 [ <1.50]0. 0.030 480-600] 270 20 140-185 Q+T
NF  [A480FP-M| <0.23 [ <0.60 [ <1.50]0. 0.030 <1.00 480-600] 270 20 140-165| Q+T
NE ] 20M5-M| <0.22 [ <0.50 [ <1.20 0. 0.030 470-590] 235 20 140-165| Q+T
NE  [20MN5-M| <0.22 [ <0.60 [ <1.20]0. 0. 030 <0.50[< 485-610[ 280 22 145-190 Q+T
NF  [20N12-M] <0.23 [ <0.60 [ <1.50]0. 0.030 2. 40-4. 00 450-600] 230 18 135-180| Q+T
NF ]120D5-M| <0.23 [ <0.60 [ <1.00|0. 0.030 450-600] 250 21 135-180] Q+T
NF ]18cp2.05-M[0. 14-0. 22| <<0.60 | <1.00{0. 0. 030 (0. 40-0.65 500-650[ 300 18 155-200 Q+T
NF |15CD5.05-M[0. 12-0. 20] <<0.60 | <1.00]0. 0. 030 |1.00-1.50 500-650] 300 18 155-2001 Q+T
NF [15cp9. 10-M]0. 10-0. 18] <<0.60 | <1.1010. 0. 030 |2.00-2.50 550-700 325 17 160-200( Q+T
NF |15cova. 10-uf0. 12-0. 20] <<0. 60 | <1.00{0. 0. 030 |1.00-1.50 0. 15-0.30 600-750] 350 15 180-220| Q+T
NE  [15cove.10-4]0. 10-0. 18] < 0. 60 | <1. 00 |0. 0.030 0. 15-0.30 600-750[ 350 15 16 |180-220| Q+T
NE  [z50s.050] <<0.19 [ <1.00 [ <1.00 0. 0.030 630-780[ 420 16 24 [185-240 Q+T
NE  [zeoniz. 1M <<0. 08 [ <0.60 [ <1.00]0. 0. : 540-700 380 18 40 160-220| Q+T
NE  [z2cvs.104] <<0. 030 <1.50 [ <1.50]0. 0 0|8. 0 450-650) 190 35 80 Q+T
NE  [zovz0.009] << 0. 040 <1.50 [ <1.50]0. 0 8. 0 <1.00 480-680[ 210 35 80 Q+T
NE Jzeevis 104 <0, 08 [ <1.50 [ <1.50|0. 0. 0[8.0-12.0 450-650[ 190 30 80 Q+T
NF_ |mewes o) <0, 08 | <1.50 | <1.50 0. 0. .0[8.0-11.0 450-650) 190 | 30 50 QT
NF |zzewmis. iz-uf <<, 030 <1.50 | <1.50(@ 0. 0-21.0[9. 0-13. 0]2. 00-3. 00 450-650] 190 40 80 Q+T
NF |zoww. 04 <O, 040] <1.50 | <1.5010. 025{ 0. .0-21.0/9. 0-12. 0] 2. 25-2. 75| <1. 00 480-680] 210 35 80 Q+T
NF |zecwvis. 1z-uf <<, 08 | <<1.50 | <1.501(0. 030%0 17.0-21.0]9. 0-13. 0} 2. 00-3. 00 450-650] 190 35 80 Q+T
NE  [zomwis ) <0, 08 | <1.50 [ <1.50[0.030] 0. 17.0-21.0[9. 0-13. 0[1. 75-2. 50 450-650[ 190 25 50 Q+T
NE  [mouszon) <0, 08 [ <1.50 [ <1.50]0.030] 0. 040 [18.0-22.0]23.0-27. 0] 2. 50-6. 00| 1. 50-3. 50 450-650| 170 30 80 130 Q+T
NE  Jzeowuzo.00) <), 08 | <1.50 [ =<1.50[0.030] 0. 040 |19.0-23.0]7. 0-9. 0]2. 00-3. 00] 1. 00-2. 00 600-700[ 320 15 50 180 Q+T

5.4 HEPFrtrEALALR (IS0 5.4.1 HFETRHEABN  ISOfHELE TEAHEMHNS R XI5 Ee (IS0 3755:1991)
Ten |200-400 0.035( 0.035 400-550[ 200 25 40 30




CHEMICAL COMPOSITION % MECHANICAL PROPERTIES =
Standard| M aterial Tensil Yied ' Hardness Heat
C S | Mn [P <|S <| Cr | Ni | Mo |Cus| V | B |CE srengnjarengn | ZEH \IECE LT | ™ [
pa pa
“ J200-1000] <0.25 | <0.60 | <1.00]0.035] 0.035 | <0. 35| <0. 40{<0. 15/ <0. 10| <0. 05 100550 200 | 25 10 | 45
[s0 |230-450 0.035] 0. 035 150-600] 230 | 22 31 | 25
230-4500 <0.25 | <0.60 | <1.20]0.035] 0. 035 | <0. 35] <0. 40| <0. 15[ <0. 10| <0. 05 150-600] 230 | 22 31 | 45
[so |270-480 0.035] 0. 035 270 | 18 25 | 22
270-480W| <0.25 [ <0.60 | <1.20[0.035] 0.035 | <0. 35] <0. 40| <0. 15[<0. 10 18 25 | 22
[s0 [340-550 0.035] 0. 035 15 21 | 20
340-5500 <<0.25 [ <0.60 | <1.20]0.035] 0.035 | <0. 35] <0. 40] <0. 15[<0. 10 15 21 | 20

5.4.2 TEESMMRMERWN ISOMELRES S RMBEHEM NS RALZE D X IR

IS0 [410-620 <0. 60 0.035| 0. 035 16 40 20
IS0 |540-720 <0. 60 0.035| 0. 035 14 35 20
IS0 |620-820 <0. 60 0.035| 0. 035 820-970 11 30 18
IS0 |840-1030 <0. 60 0.035| 0. 035 1030-1180] 840 7 22 15
5.5 HA (1) JISh#EE- @R ERBHN (JIS 65101(1991))

JIS | SC360 | <0.20 0.040] 0. 040 360 | 175 | 23 35

JIS | sc410 | <0.30 0.040] 0. 040 410 | 205 | 21 35

JIS | SC450 | <0. 35 0.040] 0. 040 450 | 225 19 30

JIS | sc480 | <0. 40 0. 040 0. 040 480 | 245 17 25

(2) JISkrHER G R %N (JIS 65102  (1991) )

JIS [SCW410| <0.22 | <0.80 [ <1.50]0. 040 <0.40[ 410 235 21 27
JIS [SCW450] <0.22 | <0.80 [ <1.50]0. 040 <0.43] 450 255 20 27
JIS [SCW480| <0.22 | <0.80 [ <1.50]0. 040 <0.45] 480 275 20 27
JIS [SCW550| <0.22 [ <0.80 [ <1.50]0. 040 <0.20 <0.48] 550 355 18 27
JIS [SCW620| <0.22 | <0.80 [ <1.50]0.040] 0. <0.20 <0.50] 620 430 17 27
(3) JISkrHESE W F s EE AN (JIS G511@(1991))
JIS SCC3 0. 30-0. 40| 0. 30-0. 60[0. 50-0. 80| 0. 0%4Q), 0. 520 | 265 13 20 143 N
SCC3 620 370 13 20 183 QT
SCC5 620 295 9 15 163 N
0. 40-0. 50]0. 30-0. 60]0. 50-0. 80] (. .
JIS SCCh 0.0401 0. 040 690 440 9 15 201 QT
SCMn1 540 275 17 35 143 N
0. 20-0. 30]0. 30-0. 60]1. 00-1. 60] (. .
JIS SCMn1 0.0401 0. 040 590 390 17 35 170 QT
SCMn2 590 345 16 35 163 N
0. 25-0. 35]0. 30-0. 60]1. 00-1. 60] . .
JIS SCMn2 0.0401 0. 040 0640 440 16 35 183 QT
O 0 S o R I 640 | 370 13 30 170 N




CHEMICAL COMPOSITION % MECHANICAL PROPERTIES =
Standard| Material . . Tensil Yield Elongate |Reduction |Impact Ha:ﬂdg% tregﬁtent
C S Mn |P <|S <| Cr Ni | Mo [Cu<| V | B |CE/|srengt [srength [~ 17& 0o | oo
Mpa Mpa
Jlo SCMn3 V. JU VU, TUTVU. OU U, OUTL. VU 1.0V, UgU UvU. UZU 690 490 13 30 197 Q_l_T
SCMnb 690 [ 390 9 20 183 N
0. 40-0. 50{0. 30-0. 60 1. 00-1. 60| 0. .
JIS SCMnb 0.0401 0. 010 740 | 540 9 20 212 Q+T
SCSiMn2 295 13 35 163 N
0. 25-0. 35{0. 50-0. 80{0. 90-1. 20| 0. .
IS e ime 0.0401 0. 04 17 | 35 183 | Q+7
SCMnCr2 13 30 170 N
0. 25-0. 35{0. 30-0. 60 1. 20-1. 60| 0. . 0. 40-0. 80
JIS SCMnCr2 0.0401 0.040 17 35 180 Q+T
SCMnCr3 9 25 183 N
0. 30-0. 40{0. 30-0. 60] 1. 20-1. 60 0. 40-0. 80
JIS SCMnCr3 0.0401 0. 040 13 30 207 Q+T
SCMnCr4 9 20 201 N
0. 35-0. 45[0. 30-0. 60 1. 20-1. 60| 0. . 0. 40-0. 80
JIS SCMnCr4 0.040 0.040 13 25 223 Q+T
SCMnM3 13 30 183 N
0. 30-0. 40{0. 30-0. 60 1. 20-1. 60| 0. . <0. 0.15-0.35
JIS SCMnM3 0.0401 0. 040 0.20 740 | 490 13 30 212 Q+T
SCCrM1 590 [ 390 13 30 170 N
0. 20-0. 30{0. 30-0. 60{0. 50-0. 80| 0. . 0.80-1. 20
JIS SCCrM1 0.0401 0. 040 690 [ 490 13 30 201 Q+T
SCCrM3 690 | 440 9 25 201 N
I 0. 30-0. 40{0. 30-0. 60{0. 50-0. 80[ 0. 04 . 040 |0.80-1.20
JIS SCCrM3 0.0401 0. 040 740 | 540 9 25 217 Q+T
SCMnCrM2 690 440 13 30 201 N
I 0. 25-0. 35{0. 30-0. 60[1. 20-1. 60( 0. 04 . 040 |0.30-0.70
JIS e 0.040 0.040 710 | 540 | 13 | 30 212 | QT
SCMnCrM3 740 540 9 25 212 N
I 0. 30-0. 40{0. 30-0. 60[1. 20-1. 60( 0. 04 . 040 |o.
IS S tmer 00401 0. 040 ‘ 830 | 635 | 9 | 25 223 | Qi1
SCNCTM2 780 | 590 9 20 223 N
I 0. 25-0. 35{0. 30-0. 60{0. 90-1. 50( 0. 04 . . 15-0. 35
JIS SCNCTM2 0.0401 0 880 | 685 9 20 269 Q+T
5.5.5 AEHEM (1) JISkHERER = ERH %N
JIS | SCPH1 | <0.25| <0.60 | <0.70]0. )| <0. 50[<0. 25[<0.50 410 | 205 21 35
JIS | SCPH2 | <0.30| <0.60 | <1.00 < (. 50|=<0. 25| =<0.50 480 | 24b 19 35
JIS | SCPH11|] <0.25| <0. 60 [0.50-0.80 <(). 50]0. 45-0. 65| <0. 50 450 | 245 22 35
JIS |SCPH21| <0.20 | <0. 60 |0.50-0.80] 0. 1. 00-1.50) <<(). 50 0. 45-0. 65| < 0. 50 480 | 275 17 35
JIS |SCPH22| <0. 25| <0. 60 [0.50-0.80 1.00-1.50] <<, 50 0. 90-1. 20| <0. 50 550 | 345 16 35
JIS [SCPH23| <0. 20 | <0. 60 [0.50-0.80 1. 00-1. 50| <<(0. 500.90-1. 20| <0. 50|0.15-0.25 550 345 13 35
JIS | SCPH32| <0.20 | <0. 60 [0.50-0.80 2.00-2. 75| << (). 50 [0.90-1.20{ <0. 50 480 | 275 17 35
JIS |SCPH61| <0.20 | <0. 75 [0.50-0.80 4.00-6.50] << (), 50 [0.45-0.65] < 0. 50 620 [ 410 17 35
(2) JIS KBRS EA®EHN (JIS 65152(1991))
JIS [ SCPL1 | <0.30 ] <0.60 | <1.00]0.040] 0. 040 | <0. 25| <0. 50 <0. 50 450 | 24b 21 35 18
JIS [SCPL11| <0.25] <0.60 ]0.50-0.80]0. 040{ 0. 040 | <0. 35 0.45-0. 65/ <<0. 50 450 | 24b 21 35 18




CHEMICAL COMPOSITION % MECHANICAL PROPERTIES =
Standard| Material . . Tensil vield Elongate |Reduction |Impact Ha:ﬂdg% tregsﬁtent
C S Mn [P <|S =<| Cr Ni | Mo |Cu<| V | B |CE a;zngth ;r;;lgth N el s
JIS |SCPL21] <0.25 | <0.60 [0.50-0.80]0. 040] 0. 040 [ <0. 35]2. 00-3. 00 <0. 50 480 [ 275 21 35 21
JIS |SCPL31] <0.15 ] <0. 60 [0.50-0.80] 0. 040] 0. 040 | <0. 35]3. 00-4. 00 <0.50 480 [ 275 21 35 21
5.6 HFH 5.6.1 EWHEEHEN (1D rocThrBRFEHEN (rocr 977-88)
roct | 151 |0.12-0.20{0. 20-0. 52)0. 45-0.90{ 0. 050| 0. 050 | <0. 30| <0. 30 24 35 49. 1 N
roct | 201 0. 17-0.25[0. 20-0. 52)0. 45-0. 90{ 0. 040| 0. 045 | <0. 30| <0. 30 22 35 49. 1 N
roct | 251 |[0.22-0.30{0. 20-0. 52[0. 45-0. 90| 0. 040| 0. 045 | <<0. 30| <<0. 30 19 30 139.2 N
22 33 34.3 Q+T
roct | 30 [0.27-0.35[0. 20-0. 52|0. 45-0. 90| 0. 040| 0. 045 | <<0. 30| <<0. 30 17 30 [34.3 N
17 30 34.3 Q+T
roct | 35m |0.32-0.40{0. 20-0. 52|0. 45-0. 90| 0. 040| 0. 045 | <<0. 30| <<0. 30 15 25 134.3 N
16 20 129.4 Q+T
roct | 401 |0.37-0.450. 20-0. 52[0. 45-0. 90| 0. 035| 0. 035 | <<0. 30| <<0. 30 14 25 129.4 N
14 20 129.4 Q+T
roct | 451 0. 42-0.50{0. 20-0. 52[0. 45-0. 90| 0. 030| 0. 030 [ <<0. 30| <<0. 30 12 20 129.4 N
10 20 124.5 Q+T
roct | 501 |0.47-0.55|0. 20-0. 52|0. 45-0. 90| 0. 030| 0. 030 | <<0. 30| <<0. 11 20 124.5 N
14 20 129.4 Q+T
(2) rocTirEE &5 M
roct | 20rm |0.15-0.25[0. 20-0. 40| 1. 20-1. 540 | 275 18 25 49. 1 N
530 | 334 14 25 [38.3 Q+T
roct | 35ta 0. 30-0. 40]0. 20-0. 40 1. 20-1. 540 | 294 12 20 1294 N
589 | 343 14 30 149.1 Q+T
roct | 20rca [0.16-0.22[0. 60-0. 80| 1. 00-1. 540 | 294 18 30 [29.4 N
roct | 30rcm |0.25-0. 35[0. 60-0. 80| 1. 10-1. 529 | 343 14 25 29. 4 N
638 | 392 14 30 [49.1 Q+T
roct [20rldm|0. 16-0. 25[0. 20-0. 50/0. 90-1. 0.06-0. 12 510 | 314 17 25 149.1 N
roct | 20c¢a |0. 14-0. 25[0. 20-0. 52/0. 70-1. 0.06-0. 12 491 | 294 18 35 149.1 N
roct [30xredm|0. 25-0. 35{0. 40-0. 60 1. 00~1. 0. 30-0. 50 0.06-0. 12 589 392 15 25 34. 3 N
785 | 589 14 25 44. 1 Q+T
roct | 45¢a |0.42-0.50{0. 20-0. 52|0. 40-0. 90 0.05-0. 10 589 | 392 12 20 129.4 N
687 | 491 12 20 129.4 Q+T
roct |32x06:7 (0. 25-0. 350. 20-0. 40{0. 40-0. 90| 0. 050 0. 050 [0.50-0.80 638 | 441 10 20 |49.1 Q+T
roct | 40xm |0.35-0.45(0. 20-0. 40]0. 40-0. 90[ 0. 040| 0. 040 |0.80-1.10 638 | 491 12 25 [39.2 Q+T
roct | 20xmi |0. 15-0. 25{0. 20-0. 42]0. 40-0. 90[ 0. 040| 0. 040 |0. 40-0. 70 0. 40-0. 60 441 | 245 18 30 29.4 N




CHEMICAL COMPOSITION % MECHANICAL PROPERTIES =
Standard| M aterial Tensl |vied . Hardness| —Heat
C | S | Mn|p <[S <| Cr | Ni |Mo]|Cus| V |B |CE|srewn|aengn [Fonseie |Fewusion frpact | HE | ireaiment
Mpa Mpa
rocT [20xmdurf0. 18-0. 25]0. 20-0. 40/0. 60-0. 90| 0. 25 | 0. 025 [0.90-1.20 0.50-0. 70 0. 20-0. 30 491 275 16 35 29. 4 N
589 491 15 33 49. 1 N
roct |20 0. 14-0. 22(0. 20-0. 40(0. 70-1. 20| 0. 030] 0. 030 | <0. 30/{0. 70-1.00]0. 15-0. 25 0. 06-0. 12 :
v 687 | 589 | 14 | 30 |58.9 QT
392 12 20 29. 4 N
oct | 35 0. 30-0. 40{0. 20-0. 400. 40-0. 90 0. 040]| 0. 040 [0.80-1. 10 0.20-0. 30 -
FOCT | 2oxMI 12 | 25 [39.2 O+T
roct |30xaMI|0. 25-0. 35[0. 20-0. 40]0. 40-0. 90| 0. 040| 0. 040 |1.30-1.60|1.30-1.600. 20-0. 30 12 20 29.4 N
10 20 39. 2 Q+T
14 25 29. 4 N
roct | 35xrci |0. 30-0. 40|0. 60-0. 80| 1. 00-1. 30| 0. 040| 0. 040 |o.60-0.90 :
10 20 39. 2 Q+T
roctT | 35urmi|0. 32-0. 42]0. 20-0. 40]0. 80-1. 20{ 0. 040] 0. 040 0. 80-1. 20| 0. 15-0. 25 12 25 39. 2 Q+T
12 30 29. 4 N
roct | 20mxi |0. 15-0. 25[0. 20-0. 40[0. 50-0. 80| 0. 040 0. 040 (o.80-1. 10 :
A 12 | 30 [39.2 QT
roct |08rmud| <<0. 10 |1.15-0. 40]0.60-1.00/ 0. 035| 0. 035 18 30 149.1 N
roct |13xundra| <<, 16 [0.20-0. 40[0. 40-0.90] 0. 030| 0. 030 |o. 15-0. 40| 1. 18 30 49. 1 N
roct |12au2¢u|0. 08-0. 16[0. 20-0. 40]0. 40-0. 90| 0. 035[ 0. 035 12 20 129.4 N
12 25 39.2 Q+T
roctT | 12axulmon|0. 10-0. 18{0. 20-0. 40{0. 30-0. 55[ 0. 030 0. 030 |1. 0.08-0. 15 12 20 29.4 N
981 735 10 20 29.4 Q+T
rocT |23xre2mbn|(. 18-0. 24{1. 80-2. 00]0. 50-0. 80| 0. 025 0.10-0.15 12751 1079 0 24 39.2 Q+T
roct |12x7r3cn|0. 10-0. 15{0. 80-1. 20(3. 00-3. 50| 0. 020 1324 | 1079 9 40 58.9 Q+T
TrOCT |25x2rumda|0. 22-0. 30]0. 30-0. 70]0. 70-1. 10{ 0. 025 0. 20-0. 50 0. 04-0. 20 638 491 12 30 58. 9 N
1275 | 1079 5 25 39. 2 Q+T
roct |27x5remi|0. 24-0. 28]0. 90-1. 20]0. 90-1. 20 0. 020 0.55-0. 60 1472 | 1177 5 20 39. 2 Q+T
roct |[30x3c3rma|0. 29-0. 33{2. 80-3. 20/0. 70-1. 20| 0. 020 0. 50-0. 60 1766 | 1472 4 15 19.6 Q+T
TOoCT |03ul2x5m3ta| (. 01-0. 04 0.015 12. 00-12. 50| 2. 50-3. 00 1324 | 1275 8 45 49. 1 Q+T
TocT |03ui2xsw3non| (). 01-0. 04 2.50-5. 00[ 12. 00-12. 50| 2. 50-3. 00 1472 | 1422 8 35 29. 4 Q+T
5.7 It 5.7.1 FFEEHENMEEHEN EEEHNRNEEHFNN T KLEZ S
SS 1305 | <0.25| <0.50 | <0.70]0. 450 230 Q+T
SS 1306 | <0.18] <0.60 | <1.1 [0.040[ 0. 040 ] <0. 30 <0. 30 402 216 25 Q+T
SS 1505 | <0.30| <0.50 [ <0.70]0.040( 0. 040 520 260 Q+T
SS 1606 | <0.50 | <0.50 [ <0.70]0.040[ 0. 040 570 300 Q+T
SS 2120 ]0.38-0.45[0. 10-0. 40[1. 10-1. 40| 0. 040] 0. 040 600 400 12 N
SS 2133 | <0.20] <0.5 | <1.60]0.035[ 0.035
SS 2172 | <0.20]0.30-0.60] <<1.5 |0.035] 0.035| <0.3 <0.4 490 290 18 N




CHEMICAL COMPOSITION % MECHANICAL PROPERTIES =

Hardness Heat

Standard [ M aterial Tensil  |Yield .
C | S | Mn|p <|S <| Cr | Ni | Mo |[CUs| V | B |CE|srengnfsrengn |Fo%ee |FEucion jimpact | 1B treamen
Mpa Mpa
SS 2183 ]1.00-1.35] <1.0 |11.0-14.0[ 0.08 | 0.08
SS 2223 | <0.18| =<0.6 | =<0.8 [0.040] 0.040 |0.7-1.3 0.5-0.7[ <0. 3 490 [ 274 20 N
SS 2224 | <0.18| =<0.6 | <0.7 [0.040] 0.040 |2.0-2.5 0.9-1.2[ <0. 3
SS 2225 10.22-0. 29]0. 30-0. 60]0. 60-0. 90[ 0. 035] 0. 035 [0.90-1.20 0. 15-0. 25 490 12 Q+T

5.8 &E 5.8.1 TREESGMWHWM (1) BSIRHE TR 45 H#M KN 5 ML 57 (BS 3100Part2

B R A A C-Mn &4
BS Al <0.25| <0.60 [ <0.90/(0.050] 0. 050 | <0. 30 22 27
BS A2 <0.35| <0.60 [ <1.00/0.050] 0. 050 18 20
BS A3 <0.45]| <0.60 [ <1.00/0.050] 0. 050 14 18
BS A4 ]0.18-0.25] <0.60 [1.2-1.6/0.050] 0. 050 540-690 16 30 | 152-207
BS A5 ]0.25-0.33] <0.60 [1.2-1.6/0.050] 0. 050 620-770 13 25  |179-229
BS A6 ]0.25-0.33] <0.60 [1.2-1.6/0.050] 0. 050 690-850 495 13 25  |201-255
iR %N
BS AL1 <0.20| <0.60 | <1.1 [0.040] 0.040 430 230 22 20
BS AL2 [ <0.25] <0.60| <1.2 |0.040] 0.040 485-655 275 22 20
BS AL3 [ <0.25] <0.60| <1.2 |0.040] 0.040 485-655 275 22 27
BS BL2 [ <0.12] <0.60| <0.80/0.030] 0.030 460 280 20 20
BS AM1 <0.15]| <0.60 [ <0.50/0.050] 0. 050 340-430] 185 22
BS AM2 | <0.25] <0.60 | <0.50/0.050] 0. 050 .15 400-490[ 215 22
RIS LB RN
BS AW1 <<0. 60 [0.60-1.0[0. 050] 0. . <0. 15| =<0. 30 460 12 25
BS AW2 [0.40-0.50] <0.60 | <1.0 |0.050 40[<0. 15]=<0. 30 620 325 12
BS AW3  [0.50-0.60] <0.60 | <1.0 |0.050 .40]=<0. 15[=<0. 30 690 370 8
iR N
BS Bl <0. 20 ]0.20-0.60]0. 40-1. 0 0. 30 . 40 0. 45-0. 65| < 0. 30 460 260 18 20
BS B2 <0. 20| <0.60 |0.50-0.80 1.0-1.5 . 4010.45-0.65[ < 0. 30 480 280 17 30 140-212
BS B3 <<0. 18 | <0. 60 |0.40-0. 70{ 0. 2.0-2. 75| <<0. 4010.90-1. 2{ <0. 30 540 325 17 25 156-235
BS B4 <0. 25| <0. 75 [0.30-0.70] 0. 2. 5-3. 5] <0. 40 0. 35-0.60[ <0. 30 620 370 13 25 179-255
BS B5 <0. 25| <0. 75 [0.40-0.70{ 0. 040] 0. 040 [4. 0-6. 0] <0. 40]0.45-0.65] <0. 30 620 [ 420 13 25 179-255
BS B6 <(0.20]| =<1.0 ]0.30-0.70]0. 040] 0. 040 [8.0-10.0[ <0. 40 0. 90-1. 2| <0. 30 620 [ 420 179-255
BS B7 0.10-0. 15| <<0. 45 10.40-0.70[ 0. 030] 0. 030 [0.30-0.50] <<(. 40 0. 40-0.60] <0. 30]0.22-0.30 510 2905 17
RN
BS BT1 0. 040( 0. 040 690 | 495 11 35 201-279
BS BT?2 0.040( 0. 040 850 585 ) 25 248-327




CHEMICAL COMPOSITION % MECHANICAL PROPERTIES =
Standard| M aterial . . Tensil Yield Elongate |Reduction |Impact Ha:ﬂdg% tregsﬁtent
C S Mn [P <|S <| Cr Ni | Mo [Cu<| V | B |CE/|srengt [srength [~ 17& 0o | oo
Mpa Mpa
BS BT3 0.030] 0.030 1000 | 695 6 20 293-362
YL v
BS BW2 ]0.45-0.60] <<0. 75 [0.50-1.0]0. 040]| 0. 040 |0.80-1.50f <<0Q. 40 201-255
BS BW3 |0.45-0.60[ <C0. 75 [0.50-1.0[0. 040| 0. 040 |0.80-1.50] <0. 40 =293
BS BW4 ]0.45-0.60] <<0. 75 [0.50-1.0]0. 040( 0. 040 [0.80-1.50] <<(0. 40 >341
BS BW10 [1.0-1.35] <1.0 | =11.0]0.050/ 0. 050
5.8.4 BEHENANBEEHESRE (1) BIWRERENKESEREEHMN (BS 3146 Part 1-1974 (1
BS |cLat grader|0. 15-0. 25]0. 20-0. 60]0. 40-1. 00{ 0. 035 0. 035 | <<0. 30| <0. 40 195 15 121-174
BS |cLat gradeB|0. 25-0. 35]/0. 20-0. 60]0. 40-1.00{ 0. 035 0. 035 | <<0. 30| <0. 40 215 13 143-185
BS |cLat gradec|0. 35-0. 45]0. 20-0. 60]0. 40-1.00{ 0. 035 0. 035 | <<0. 30| <0. 40 245 13 163-207
BS CLA2 [0.18-0.25(0.20-0.50[1.20-1.70] 0. 035] 0. 035 | <0. 30| <<0. 40 550-700f <310 13 40. 7 [152-201
BS CLA3 700-850| 495 11 33.91201-255
BS CLA4 850-1000] 585 11 20. 3 1248-302
BS |cuas gradea 1000 | 880 9 40. 7 [269-321
BS |cLas grades 1160 | 1000 5 13.6]341-388
BS [ CLA7 |0.15-0.25/0.30-0.80]0.30-0. 60 0. 0. 035 [2.50-3.50 620-770] 480 14 33.9 [174-223
BS CLA8 |0.37-0. 45]0. 20-0. 60]0. 50-0. 80| 0. 0. <0. 30 540 245 15 HV>500
BS CLA9 0. 10-0. 180. 20-0. 60]0. 60-1. 00| 0. 0. 495 215 15 27. 1
BS | CLA10 |0.10-0. 18|0. 20-0. 60{0. 30-0. 60| 0. 0. 700 350 14 40. 7
BS | CLA11 |0.20-0.30]0.30-0.80]0. 30-0. 60| Q. 0. <0.02 850-1000] 600 8 20. 3 1248-302
BS [ctatz eradesf 0. 45-0. 55/0. 30-0. 80{0. 50-1. 00| 0. 0. 700 8 <207
BS |ctaiz gradesf 0. 45-0. 55|0. 30-0. 80]0. 50-1. 00| 0. 0. <293
BS [ctaiz gradec| 0. 55-0. 65/0. 30-0. 80{0. 50-1. 00| O. 0 0. 20-0. 40 .30 <341
BS | CLA13 |0.12-0.20{0. 20-0. 60{0. 30-0. 70{ 0. 0 0.20-0. 40 <0. 30 700 350 14 40. 7
5.9 E£H 5.9.1 TES5SMA%BMN 1
ASTM N1
<0. <0. <0.
NS 1702500 0.25 0. 80 0.75
ASTM N2
<0. <. <.
NS 1703500 0.35 0. 80 0. 60
ASTM [U-415-205
<0. <. <. . .
NS 1702500 0.25 0. 80 0.7510.05] 0.06 415 415 22 30
ASTM [415-205
<0. <. <. . .
NS 1103000 0. 30 0. 80 0.60]1 0.05] 0.06 415 415 24 35
ASTM 450_240 <N 2N < N ON < N 7N N N n Ne AEN AEN A o=




CHEMICAL COMPOSITION % MECHANICAL PROPERTIES =
Standard| M aterial Tensil Yied ' Hardness| Heat
C | S | Mn|p <[S <| Cr| Ni |Mo|Cus| V |B |CE|srewn |srengn [flongee [Becion fpact | 15 - tresimen
UNS JOSOOI ~VU. JU ~VU. OU ~<VU. (U U. UdJd V. VUU MEtavJU MF‘J:L)U ot JdJ
ASTM |485-250
NS | 7103501 <0.35] <0.80 [ <0.70| 0.05| 0.06 485 | 485 22 30
ASTM |485-275
NS | 102501 <0.25] <0.80 [ <1.20| 0.05| 0.06 22 30
(2) ASTMARHESS ¥ F & R 2540 (ASTM A148M-93b)
ASTM |550-275 0.06| 0.05 18 30
ASTM |550-345 0.06 | 0.05 22 35
ASTM |620-415 0.06 | 0.05 20 40
ASTM | 725-585 0.06 | 0.05 17 35
ASTM [495-655 0.06 | 0.05 14 30
ASTM [895-795 0.06 | 0.05 895 795 11 25
ASTM |930-860 0.06 | 0.05 930 [ 860 9 22
ASTM [1035-930 0.06 | 0.05 1035 [ 930 7 18
ASTM | 1105-1000 0.06 | 0.05 1105 [ 1000 6 12
ASTM | 1140-1035 0. 020] 0. 020 | 1140 [ 1035 5 20
ASTM | 1140-1035L 0. 020] 0. 020 1140 [ 1035 5 20 27
ASTM | 1450-1240 0.020] 0. 020 1450 | 1240 4 15
ASTM | 1450-1240L 0.020] 0. 020 1450 | 1240 4 15 20
ASTM | 1795-1450 0. 020] 0. 020 1795 [ 1450 3 6
ASTM | 1795-1450L 0. 020] 0. 020 1795 [ 1450 3 6 8

(3) ASTMFRYEA BT R  (ASTM A486M-84

ASTM | 485%% | <0.35| <0.08 [ <0.90] 0. 05 485 | 250 22 30 34

ASTM | 6202 | <0.35 0.05 620 [ 415 20 40 34

ASTM | 825%% | <0.35 . 05 825 | 655 14 30 41

5.9.3 MHGEMMERHEN  (3) ASTMA

SEE TR ERABESEN  (ASTM A216/A216M-93)

ASTM [ WCA

UNS | 702502 <0.25| <0.60 [ <0.70 | 0. 04 <0. 50| =<0. 50| =0. 20| =0. 30{<0. 03 0.50[415-585| 205 24 35
ASTM | WCE <0.30 | <0.60 [ <1.00| 0.04 | 0.045 | <0. 50| <0. 50 =0. 20| <0. 30| <0. 03 0. 050[485-655| 250 292 35
UNS [J03002

ASTM| WCC <0.25| <0.60 | <1.20| 0.04 | 0.045 | <0. 50| <0. 50 =0. 20| <0. 30| <0. 03 0. 55[485-655| 275 29 35
UNS [J02503




CHEMICAL COMPOSITION % MECHANICAL PROPERTIES =
Standard| M aterial . . Tensll Yield Elongate |Reduction |Impact Ha:ﬂdg&‘s tregtﬁtent
Mpa Mpa
5.9.5 AEFEM (1) ASTMIFHE—RRFIEAESEN (ASTM A487/A487TM-93)
Class A(V) 585-760] 380 22 40
Grade 1|Class B[ <<0. 30| <0.80 | <<1.00( 0.04 [ 0. 045 | <0. 35| <0. 50| <<0. 25| <0. 50]0.04-0.12 22 45
Class C(V) 29 45 22 (HRC)
Class A(Mn—Mo) 22 35
Grade 2|ciass Bomwo [ <T(0. 30 | <<0. 80 |1.00-1.40[ 0. 04 | 0. 045 | <0. 35| <<0. 500. 10-0.30] <0. 50| <0. 03 22 40
Class € (fn-Yo) 29 40 22 (HRC)
Class A(Ni-Cr-Mo) 4 1 5 18 40
Class B(Ni-Cr-Mo) 585 17 35
Grade 4fcws corenm| <0, 30 | <<0.80 | <1.00| 0. 04 | 0. 045 0. 40-0.80[0. 40-0. 80 0. 15-0. 30 415 18 35 22 (HRC)
Class D(Ni-Cr-}o) =690 515 17 35 22 (HRO)
Class E(Ni-Cr-Mo) 2 795 655 15 35
Class AlnNi-ce46) =795 550 18 30
Grade 6 0.05-0. 38| <0. 1.30-1.70] 0. 04 . 045 |0. 40-0. 80 0. 40-0. 80] 0. 30-0. 4
ade 6———— 0. 80 0.04 | 0.045 =825 650 | 12 | 25
Grade 7|cwss saieon](, 05-0. 20 <O, 80 [0.60-1.00] 0. 04 | 0. 045 |0.40-0.80]0. 70-1. 00, 0.002-0. 006 2795 690 15 30
Class A(Cr-Mo) 585-760 380 20 35
Grade 8]ctass B0 [ 0. 05-0. 20f <<0. 80 [0.50-0.90[ 0. 04 | 0. 045 [2.00-2.75 0.03 =725 585 17 30
Class C(Cr-Mo) 2690 515 17 35 22 (HRC)
Class A(Cr-Mo) 2620 415 18 35
Class B(Cr-Mo) 2 725 585 16 35
Grade 9]ctass ccewo) [ 0. 05-0. 33] <<0. 80 0. 60-1. 00 <0.03 =620| 415 18 35
Class D(Cr-Mo) 2690 515 17 35 22 (HRC)
Class E(Cr-Mo) 2 795 655 15 35
Class A(Ni-Cr-Mo) 2 690 485 15 35
Grade 10 <. <0. 0.60-1. 00 1. 40-2. 00| 0. 20-0. 40| << 0. 50{ <<0. 03
| S0-33 | <0.80 >860] 690 | 15 | 35
Grade 11———40.05-0. 20| <0. 60 |0.50-0.8 0. 70-1. 10] 0. 45-0. 65| <0. 50| <0. 03 185 6551 275 20 35
Class B(Ni-Cr-Mo) 725-895 585 17 35
orade 12———40.05-0. 20| <0. 60 |0. 40-0. 70 0.50-0. 90| 0. 60-1. 00[ 0. 90-1. 20{ < 0. 50| <0. 03 1857656] 275 20 35
Class B(Ni-Cr-Mo) 725-895 585 17 35
Grade 13 (e WO <0.30 | <0.60 ]0.80-1.10] 0.04 | 0. 045 1. 40-1. 75/ 0. 20-0. 30| <<0. 50/ <0. 03 6207795] 415 18 35
Class B(Ni-Mo) 725-895 585 17 35
Grade 14|class a0iwo) | <T(0, 55 | <<0. 60 0.80-1.10[ 0. 04 | 0. 045 | <<0. 40 (1. 40-1. 75[0. 20-0. 30) <<0. 50| <0. 03 825-1000] 655 14 30
Grade 16cissacmn| <T(0, 12| <<0.50 | <2.10[ 0.02 | 0.02 | <<0. 20(1.00-1.40[ <<0. 10| <0. 50| <0. 02 485-655| 275 22 35
Class AT TR 965-1170] 760—-895 10 25
NA1E Clo Do < N 1= <1 EN <1 NN N NA N NAN 111 14 nl <1 NNl <N ENl<n Enl < n nE 620_795 450 18 30




CHEMICAL COMPOSITION % MECHANICAL PROPERTIES >
Standard| Material . . Tensil Yield Elongate |Reduction |Impact Ha:ﬂdg% tregt?\tent
C S Mn |P <|S <| Cr Ni | Mo |Cu<| V CE [strength [strength |~ 2109 |20 O | T
Mpa Mpa
UAldJd Class C(orm ) ~VU. 1J ~ 1. JU ~ 1. UU V. U vU. Udvu |10 IV ~=1, UU | <V, JU| <V. JU]T <V. UJ 2620 415 18 35 99 (HRC)
>620| 515 17 35 22 (HRC)
CA15M|emr e | <0, 15 | <<0.65 | <<1.00| 0. 04 | 0. 040 [11.5-14. 0] <1. 00 ]o0. 15-0. 10{ <0. 50{ <0. 05 620-795 450 18 30
CABNM——— <0.06 | <1.00 [ <1.00{ 0.04 | 0.03 |11.514.0[3. 5-4. 5[0.40-1.00{ <0. 50| <0. 05 oo | 15 L %
Class B(Cr-Ni) 17 35 23 (HRC)
(2) ASTMIRHESUNSR A R FAREZMH A& &% (ASTM A389/A389M-93)
ASTM | (€23
<0. <0. 0.30-0.80| 0. . 1.00-1.50 0. 45-0. 65 . 15-0.
ONS 712080 0.20 | <0.60 0.04 | 0.045 0.15-0.25 18 35
ASTM | (24
<0. <0. 0.20-0.80| 0. . 0.80-1.25 0.90-1. 20
NS [T12092 0.20 | <0.60 0.04 | 0.045 15 35
(3) ASTMIR#ESUNSR AR T EI AR T & &N AEHEN (ASTM A217/217M-93
ASTM | WCl
<0. <. 0. 50-0. 80 . . <0. 450-620
NS [712524 0.25 | <0.60 0.04 | 0.045 0. 50 240 24 35
ASTM | WC4
0. 05-0. 20| <<0. 0.50-0. 80| 0. . 0. 50-0. 80| 0. 70-1 485-655
NS [712082 0. 60 0.04 | 0.045 275 20 35
ASTM | WC5
0.05-0. 20 <0. 0.40-0. 70 . . 0.50-0. 90 485-655
NS 1722000 0. 60 0.04 | 0.045 275 20 35
ASTM | WC6
0.05-0. 20 <0. 0. 50-0. 80 . . 1. 00-1. 50 485-655
NS (712072 0. 60 0.04 | 0.045 275 20 35
ASTM | WC9
0.05-0. 18| <0. 0.40-0. 70 . <0.50 485-655
NS [721890 0. 60 0. 04 275 20 35
ASTM | WC11
0. 15-0. 21]0. 30-0. 60]0. 50-0. 80 . . 0.45-0.65| <0. 35| <<0. 03 550-725
NS (711872 0. 04 50 345 18 45
ASTM| €5
<. <. 0. 40-0. 70 <0. 0. 45-0.65] <<0. 50 620-795
NS [742045 0.20 | <0.75 0. 50 415 18 35
ASTM | C12
<0. <. 0. 35-0. 65 <0. 0.90-1.20| <<0. 50 620-795
NS 782090 0. 20 1. 00 0. 50 415 18 35
ASTM | CA15
<0. <1. <1. 11.5-14. 0] <1, . 620-795
NS To1150 0.15 1.50 | <1.00 1.00| 0.50 450 18 30
(4) ASTMAR#ESUNS RS IR T 1 A8 3544F & &M A EFH (ASTM A352/A352M-93)
ASTM | LCA
<0. <0. <0. . . <0. <0. <. <0. 30/ <%0. 03 415-585
NS 170250 0.25| <0.60 | <0.70| 0.04 | 0. 045 | <0. 50| <0. 50 20 205 24 35 18
ASTML LEB 1 50| <0.60 | <1.00| 0.04 | 0. 045 | <0. 50| <0. 50|<0. 20| <0. 30| <0. 03 s0620] 240 | 24 | 35 | 18
UNS | 703003




CHEMICAL COMPOSITION % MECHANICAL PROPERTIES >
Standard| Material . . Tensil Yidd Elongate [Reduction |Impact Ha:ﬂdg% tregsﬁtent
C S Mn [P <|S <| Cr NI Mo [Cu<| V CE a;zngth ;rpe;gth N el s
ASTM | LCC
<0. <0. <l1. . . <0. <0. <0. 20{<0. 30| <0. 03 485-655
x5 Tioss05] <025 | <0.60 | <1.20 0.04 | 0.045 | <0.50| <0. 50| <0.20 975 | 99 | 35 | 20
I e <0.25 | <0.60 |<0.300.0] 0,04 0.045 0.45-0.60 w0620 240 | 24 | 35 | 18
ASTM | LC2
<0. <0. 0.50-0.80| 0. . 2.00-3. 00
s Tizasos] <025 | =<0.60 0.04 | 0.045 24 | 35 | 20
ASTM | LC2-1
<0. <0. 0.55-0. 75| 0. . 1. 35-1. 85| 2. 50-3. 50 0. 30-0. 60
s Taasi] <022 =0.50 0.04 | 0.045 18 | 30 | 41
ASTM| LC3
< <0. 0.50-0.80| 0. . 3. 00-4. 00
s TTaieag] <015 | =0.60 0.04 | 0.045 24 | 35 | 20
ASTM | LC4
< <0. 60 |0.50-0.80| 0. , 4.00-5. 00 485-655
s TTaiao0] <015 | =<0.60 0.04 | 0.045 24 | 35 | 20
e <0.13| <0.45| <0.90| 0.04 0.045 8.50-10.0 585 | 515 | 20 | 30 | 27
%Sl\;fSM CAONM Y .06 | <1.00 | <1.00| 0.04 | 0.045 [11.5-14 ofs. 50-4.50 60-930] 550 | 15 | 35 | 27
(5) ASTMARESUNS RS T AR AL EHBHESRAN L K AT57/A757TM-90)
%SI\ITSM MO 1 0 30| <0.60 | <1.00]0.025| 0. 025 .50 =<0. 03 450 | 240 | 24 | 35 | 17 QT
ASTM | A2Q | _ _ _
< V. < V. < 1. . . 501 <0.03 +
x5 TTossog] <0-25 | <0.60 | <1.200.025 0.025 485 | 275 | 22 | 35 | 20 Q+T
ASTM [B2N, B2Q ,
224 ). 25 | <0. 60 |o. 50-0. 80| 0. . 3.0 <0. 25| =<0. 50| <0. 03
s Trasaor] <025 | <0.60 0.025| 0 0. 25 485 | 275 | 24 | 35 | 20 N
ASTM [B3N, B3Q
2 0. 15 | <0. 60 |o. 50-0. 80| 0 3. 0-4. 0| <0. 25| <0. 50 <0. 03
s Tiatao0] <0- 15 | <0.60 0.025| 0 0. 25 485 | 275 | 24 | 35 | 20 N
ASTM [B4N, BAQ
: <0. <0. 0. 50-0. 80 . 4.0-5. 0] <0. 25/ =<0. 50| <0. 03
s Trataor] <0- 15 | <0.60 025 0. 025 0. 25 485 | 275 | 24 | 35 | 20 N
ASTM] CIQ | _ _ _ _
=0. x0. SR =0. 1. 5-2. 0f0.15-0.30] <<0. 50{ <0. 03 +
s TTiassz] <025 | <0.60 | <1.20 0. 40 515 | 380 | 22 | 35 | 20 Q+T
%SI\ITSM g;gslaz 584 | 380 | 20 | 35 N
J <0.20 | <0.60 |0.40-0.80[ 0. 025 0. 025 |2. 0-2. 75| <0. 50 [0 90-1. 20| <0. 50| <0. 03
ASTM | D1Q1 o .
NS | J22092
ASTM | DINZ
655 | 515 | 18 | 35 N
UNS J22092 < N 9N < N 2N In an_n onlNn NOZI N NOE 1o n_o 72l <N ENIn anc1 onl < n Enl < n n2




CHEMICAL COMPOSITION % MECHANICAL PROPERTIES =
Standard| Material . . Tensl vield Elongate |Reduction [Impact Ha:ﬂdg% tregﬁtent
C S Mn [P <|S <| Cr Ni Mo (Cu<| V CE a;zngth itﬂrsggth rate%  lof areat |test 3
~~< V. 4V ~VU. UU [V. TV V. OUIT'VU, UZLJd U. UZJd .U . Jd VU, JU |V IV Ul —<U. JU| <U. UJ
ASTM| D1Q2 960 04T
UNS | 722092
ﬁ\%\” géggz 795 | 585 | 15 | 30 N
J <0.20 | <0.60 |0.40-0.80] 0. 025| 0. 025 |2 0-2. 75| <0. 50 [0. 90-1. 20| <0. 50| <0. 03
ASTM| DI1Q3 04T
UNS | 722092
%Sl\;fSM - 4E212Q20 <0.22 | <0.60 |0.50-0.80|0. 025 0. 025 |1.35-1.85]2. 5-3. 5]0.35-0.60[ <0. 50| <0. 03 22 | 40 | a1 QT
ASTM [E2N, £20
- <0. <0. 0. 40-0. 70 0. . 1. 5-2. 0]2. 75-3. 90| 0. 40-0. 60[ < 0. 50| <0.
s TTis06] <020 | =<0.60 0. 020 0. 020
E2N1 18 | 35 | 41 N
ASTH o A1 QT
E2N2 15 | 30 | 27 N
ASTH === 27 Q+T
E2N3 13 | 30 | 20 N
ASTH (== 20 Q+T
ASTM | E3N
<. <1. <I. . . 11.5-14.0 <ON50}=0. 03
x5 Tioreag] <006 =<1.00| <1.00 0.030| 0.030 760 | 550 | 15 | 35 | 27 N
5.9.6 BEENANKEHEEES (1) ASTMIRERZNE /AT32M-94)
ASTM] 1A
0. 15-0. 2510. 20-1. 00]0. 20-0. <0.50 +
S 414 | 276 | 24 Q+T
AISCTIM lgg\o 448 | 310 | 25 Q+T
ASTI ZQ 0. 25-0. 3510. 20-1. 00]0. 70-1. <0.50
_l_
TR 586 | 414 | 10 Q+T
AISCTIM 1820 517 | 331 | 25 Q+T
ASTI 3Q 0. 35-0. 4510. 20-1. 00]0. 70-1. <0.50
_l_
T 689 | 621 | 10 Q+T
AISCTIM 1320 621 | 345 | 20 Q+T
0. 45-0. 55[0. 20-1. 00{0. 70-1. 00| 0. 04 | 0. 045 <0.50
ASTM] 4Q s62 | 689 | 5 Q+T
ICI | 1050
ASTM| 5N ,
1cI | 6120 <<0. 30 0. 20-0. 80[0. 70-1. 00[ 0. 04 | 0. 045 | <0. 35| <<0. 50 <0. 50]0.05-0.15 586 | 379 29 Q+T
ASTM 6N — N OC In on.n onl1 o 1 7 N NA N NALC — N OC |l «— N CNnIln oc.n el &N ~O1 A1 A oOoN Nt ™




CHEMICAL COMPOSITION % MECHANICAL PROPERTIES = g ot
M e | s | mn|p o <|s <| o | Ni | Mo|cus CE [oroan o [Foname et mpe | | veamen
T T I BRiil  cht REnadns I e IO Bl B e o T
AISCTIM 41?%20 0.25-0. 35|0. 20-0. 80[0. 40-0. 70| 0. 04 | 0. 045 [0.80-1. 10 0.15-0.25 <0. 50 1030 [ 793 7 Q+T
AISCTIM 4?20 0. 35-0. 45(0. 20-0. 80[0. 70-1.00| 0. 04 | 0. 045 [0.80-1. 10| <0. 50 [o. 15-0.25| <0 5 T
AISCTIM 4220 0. 25-0. 35{0. 20-0. 80|0. 40-0. 70| 0. 04 | 0. 045 [0.70-0.90f 1. 65-2. 00| 0. 20-0. 30 <0 7 o
AISCTIM 41304% 0. 35-0. 45[0. 20-0. 80|0. 70-1..00| 0. 04 [ 0. 045 [0.70-0.90f 1. 65-2. 00| 0. 20-0. 30 <0 g o
AISCTIM 41612% 0. 15-0. 25(0. 20-0. 800. 40-0. 70| 0. 04 | 0. 045 | <0. 35/ 1. 65-2. 00]0.20-0. 30| <0 10 o
AISCTIM 61125QO 0. 45-0. 55(0. 20-0. 80|0. 65-0. 95 0. 04 | 0. 045 [0.80-1. 10| < 0. 50 <0 4 QrT
AISCTIM 81632QO 0. 15-0. 25(0. 20-0. 80|0. 65-0. 95 0. 04 | 0. 045 [0. 40-0. 70]0. 40-0. 70| . 724 ] 586 | 10 il
AISCTIM 81643QO 0. 25-0. 35[0. 20-0. 80{0. 65-0. 95 0. 04 | 0. 045 [0. 40-0.70]0.40-0. 7 1030 793 | 7 T
AISCTIM 5;?30 0.95-1. 10]0. 20-0. 80{0. 25-0.55| 0. 04 | 0. 045 |1.30-1.60 e QL




