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Properties of turned and polished or turned and ground types of cold finished material will correspond to the
hot rolled values.

The cold drawn properties are based on conventional production from hot rolled bars.

Cold drawn carbon steel bars in grades 1042 and higher are frequently thermally treated prior to cold drawing
to enhance machinability.

Alloy Steel—Hardness and machinability ratings for cold drawn alloy steel bars are listed in Table 4 with the
appropriate microstructure. The microstructure listed for alloy steels in Table 4 is identified as follows:
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TABLE 1—ESTIMATED MECHANICAL PROPERTIES AND MACHINABILITY RATINGS
OF NONRESULFURIZED CARBON STEEL BARS, MANGANESE 1.00% MAXIMUM

Estimated Estimated Estimated

Minimum Minimum  Minimum Average
Values Values Values Machinability
SAE Tensile Tensile Yield Yield Elongation Reduction Rating
UNS and/or Type of Strength  Strength Strength  Strength in in Brinell (Cold Drawn)
No. AISI No. Processing MPa psi MPa psi 2in, % Area%  Hardness  1212=100%
G10060 1006 Hot Rolled 300 43 000 170 24 000 30 55 86
Cold Drawn 330 48 000 280 41 000 20 45 95 50
G10080 1008 Hot Rolled 303 44 000 170 24 500 30 55 84
Cold Drawn 340 49 000 290 41 500 20 45 95 55
G10100 1010 Hot Rolled 320 47 000 180 26 000 28 50 95
Cold Drawn 370 53 000 300 44 000 20 40 10p 55
G10120 1012 Hot Rolled 330 48 000 180 26 500 28 50 95
Cold Drawn 370 54 000 310 45 000 19 40 10p 55
G10150 1015 Hot Rolled 340 50 000 190 27 500 28 50 10pL
Cold Drawn 390 56 000 320 47 Q00 18 40 11p 60
G10160 1016 Hot Rolled 380 55 000 210 30 000 25 50 11p
Cold Drawn 420 61 000 350 51 000 18 40 121 70
G10170 1017 Hot Rolled 370 53 000 200 29 000 26 50 10p
Cold Drawn 410 59 000 340 49 000 18 40 11p 65
G10180 1018 Hot Rolled 400 58 000 220 32 000 25 50 11p
Cold Drawn 440 64 000 370 54 000 15 40 12p 70
G10190 1019 Hot Rolled 410 59 000 220 32 500 25 50 11p
Cold Drawn 460 66 000 380 55 000 15 40 13 70
G10200 1020 Hot Rolled 380 55 000 210 30 000 25 50 11p
Cold Drawn 420 61 000 350 51 000 15 40 121 65
G10210 1021 Hot'Rolled 420 61 000 230 33000 24 48 11p
| cAld Drawn 470 63 000 300 57000 15. 40 130 70
G10220 1022 Hot Rolled 430 62 000 230 34 000 23 a7 121
Cold Drawn 480 69 000 400 58 000 15 40 137 70
G10230 1023 Hot Rolled 370 56 000 210 31 000 25 50 111
Cold Drawn 430 62 000 360 52 500 15 40 121 65
G10250 1025 Hot Rolled 400 58 000 220 32 000 25 50 116
Cold Drawn 440 64 000 370 54 000 15 40 126 65
G10260 1026 Hot Rolled 440 64 000 240 35 000 24 49 126
Cold Drawn 490 71 000 410 60 000 15 40 143 75
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TABLE 1—ESTIMATED MECHANICAL PROPERTIES AND MACHINABILITY RATINGS
OF NONRESULFURIZED CARBON STEEL BARS, MANGANESE 1.00% MAXIMUM (CONTINUED)

Estimated Estimated Estimated

Minimum Minimum  Minimum Average
Values Values Values Machinability
SAE Tensile Tensile Yield Yield Elongation Reduction Rating
UNS and/or Type of Strength  Strength Strength  Strength in in Brinell (Cold Drawn)
No. AISI No. Processing MPa psi MPa psi 2in, % Area % Hardness  1212=100%

G10300 1030 Hot Rolled 470 68 000 260 37 500 20 42 137

Cold Drawn 520 76 000 440 64 000 12 35 149 70
G10350 1035 Hot Rolled 500 72 000 270 39 500 18 40 14B

Cold Drawn 550 80 000 460 67 000 12 35 16B 65
G10370 1037 Hot Rolled 510 74 000 280 40 500 18 40 14B

Cold Drawn 570 82 000 480 69 000 12 35 16f 65
G10380 1038 Hot Rolled 520 75 000 280 41 000 18 40 14p

Cold Drawn 570 83 000 480 70 000 12 35 16B 65
G10390 1039 Hot Rolled 540 79 000 300 43 500 16 40 15p

Cold Drawn 610 88 000 510 74 000 12 35 17p 60
G10400 1040 Hot Rolled 520 76 000 290 42°000 18 40 14p

Cold Drawn 590 85 000 490 71 000 12 35 17p 60
G10420 1042 Hot Rolled 550 80 000 300 44 000 16 40 16B

Cold Drawn 610 89 000 520 75 000 12 35 17p 60

NcD® 590 85 000 500 73 000 12 45 17p 70
G10430 1043 Hot Rolled 570 82 000 310 45 000 16 40 16B

Cold Drawn 630 91 000 530 77 000 12 35 17p 60

NcD® 600 87 000 520 75 000 12 45 17p 70
G10440 1044 Hot Rolled 550 80 000 300 44 000 16 40 16B
G10450 1045 Hot Rolled 570 82 000 310 45 000 16 40 16B

Cold,Drawn 630 91 000 530 77 000 12 35 17p 55

AGCD® 590 85 000 500 73 000 12 45 17p 65
G10460 1046 Hot Rolled 590 85 000 320 47 000 15 40 170

Cold Drawn 650 94 000 540 79 000 12 35 187 55

ACD® 620 90 000 520 75 000 12 45 179 65
G10490 1049 Hot Rolled 600 87 000 330 48 000 15 35 179

Cold Drawn 670 97 000 560 81 500 10 30 197 45

ACD®@ 630 92 000 530 77 000 10 40 187 55
G10500 1050 Hot Rolled 620 90 000 340 49 500 15 35 179

Cold Drawn 690 100 000 580 84 000 10 30 197 45

ACD®@ 660 95 000 550 80 000 10 40 189 55
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TABLE 1—ESTIMATED MECHANICAL PROPERTIES AND MACHINABILITY RATINGS
OF NONRESULFURIZED CARBON STEEL BARS, MANGANESE 1.00% MAXIMUM (CONTINUED)

Estimated Estimated Estimated

Minimum Minimum  Minimum Average
Values Values Values Machinability
SAE Tensile Tensile Yield Yield Elongation Reduction Rating
UNS and/or Type of Strength  Strength Strength  Strength in in Brinell (Cold Drawn)
No. AISI No. Processing MPa psi MPa psi 2in, % Area % Hardness  1212=100%

G10550 1055 Hot Rolled 650 94 000 360 51 500 12 30 192

ACD® 660 96 000 560 81 000 10 40 197 55
G10600 1060 HotRotted 680 98000 370 54000 T2 30

sacD® 620 90 000 480 70 000 10 45 60
G10640 1064 Hot Rolled 670 97 000 370 53 500 12 30

sacD® 610 89 000 480 69 000 10 45 60
G10650 1065 Hot Rolled 690 100 000 380 55 000 12 30

saAcD® 630 92 000 490 71 000 10 45 60
G10700 1070 Hot Rolled 700 102 000 390 56 000 12 30

sACD®) 640 93 000 500 72 000 10 45 55
G10740 1074 Hot Rolled 720 105 000 400 58000 12 30

sacD® 650 94 500 500 73 000 10 40 55
G10780 1078 Hot Rolled 690 100 000 380 55 000 12 30

sacD® 650 94 000 500 72 500 10 40 55
G10800 1080 Hot Rolled 770 112 000 420 61 500 10 25

sacD® 680 98 000 520 75 000 10 40 45
G10840 1084 Hot Rolled 820 119 000 450 65 500 10 25

saAcD®) 690 100 000 530 77 000 10 40 45
G10850 1085 Hot Rolled 830 121 000 460 66 500 10 25

sACD® 690 100 500 540 78 000 10 40 45
G10860 1086 Hot'Rolled 770 112 000 420 61 500 10 25

Shcp) 670 97 000 510 74 000 10 40 45
G10900 1090 Hot Rolled 840 122 000 460 67 000 10 25 248

sacD® 700 101 000 540 78 000 10 40 197 45
G10950 1095 Hot Rolled 830 120 000 460 66 000 10 25 248

sacD® 680 99 000 520 76 000 10 40 197 45

1. NCD represents normalized cold drawn.
2. ACD represents annealed cold drawn.
3. SACD represents spheroidized annealed cold drawn.
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TABLE 2—ESTIMATED MECHANICAL PROPERTIES AND MACHINABILITY RATINGS
OF RESULFURIZED CARBON STEEL BARS®

Estimated Estimated Estimated

Minimum  Minimum Minimum Average
Values Values Values Machinability
SAE Tensile Tensile Yield Yield Elongation  Reduction Rating
UNS and/or Type of Strength  Strength  Strength Strength in in Brinell (Cold Drawn)
No. AISI No. Processing MPa psi MPa psi 2in, % Area % Hardness 1212=100%

G11080 1108 Hot Rolled 340 50 000 190 27 500 30 50 101

Cold Drawn 390 56000 320 47000 20 40 121 80
G11170 1117 Hot Rolled 430 62 000 230 34 000 23 47 131

Cold Drawn 480 69 000 400 58 000 15 40 137 90
G11320 1132 Hot Rolled 570 83 000 310 45 500 16 40 147

Cold Drawn 630 92 000 530 77 000 12 35 143 75
G11370 1137 Hot Rolled 610 88 000 330 48 000 15 35 119

Cold Drawn 680 98 000 570 82 000 10 30 197 70
G11400 1140 Hot Rolled 540 79 000 300 43500 16 40 196

Cold Drawn 610 88 000 510 74,000 12 35 110 70
G11410 1141 Hot Rolled 650 94 000 360 51 500 15 35 147

Cold Drawn 720 105 100 610 88 000 10 30 232 70
G11440 1144 Hot Rolled 670 97 000 370 53 000 15 35 197

Cold Drawn 740 108 000 620 90 000 10 30 217 80
G11460 1146 Hot Rolled 590 85,000 320 47 000 15 40 170

Cold Drawn 650 94,000 550 80 000 12 35 147 70
G11510 1151 Hot Rolled 630 92 000 340 50 500 15 35 147

Cold Drawn 700 102 000 590 86 000 10 30 2q7 65
G12110 1211 Hot Rolled 380 55 000 230 33 000 25 45 131

Cold Drawn 520 75 000 400 58 000 10 35 143 95
G12120 1212 Hot Relled 390 56 000 230 33500 25 45 171

Cold Rrawn 540 78 000 410 60 000 10 35 147 100
G12130 1213 Hot Rolled 390 56 000 230 33 500 25 45 131

Cold Drawn 520 78 000 710 60 000 10 35 T67 135
G12144 12L14 Hot Rolled 390 57 000 230 34 000 22 45 121

Cold Drawn 540 78 000 410 60 000 10 35 163 160

1. AIll 1100 and 1200 series steels are rated on the basis of 0.10% maximum silicon or coarse grain melting practice.
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TABLE 3—ESTIMATED MECHANICAL PROPERTIES AND MACHINABILITY RATINGS
OF NONRESULFURIZED CARBON STEEL BARS, MANGANESE MAXIMUM OVER 1.00%

Estimated Estimated Estimated

Minimum Minimum  Minimum Average
Values Values Values Machinability
SAE Tensile  Tensile Yield Yield Elongation Reduction Rating
UNS and/or Type of Strength Strength Strength Strength in in Brinell (Cold Drawn)
No. AISINo. Processing MPa psi MPa psi 2in, % Area% Hardness 1212=100%
G15240 1524 Hot Rolled 510 74 000 280 41 000 20 42 149
Cold Drawn 570 82 000 480 69 000 12 35 163 60
G15270 15p7 Hot Rolled 520 75 000 280 41 000 18 40 149
Cold Drawn 570 83 000 480 70 000 12 35 163 65
G15360 1586 Hot Rolled 570 83 000 310 45 500 16 40 163
Cold Drawn 630 92 000 530 77 500 12 35 187 55
G15410 1541 Hot Rolled 630 92 000 350 51 000 15 40 187
Cold Drawn 710 102 500 600 87 000 10 30 207 45
AcCD @ 650 94 000 550 80 000 10 45 184 60
G15480 1548 Hot Rolled 660 96 000 370 53.000 14 33 197
Cold Drawn 730 106 500 620 89 500 10 28 217 45
AcD@W 640 93 500 540 78 500 10 35 192 50
G15520 15p2 Hot Rolled 740 108 000 410 59 500 12 30 217
AcD® 680 98 000 570 83 000 10 40 193 50

1. ACD represents annealed cold drawn.
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TABLE 4—MACHINABILITY OF ALLOY STEEL

Range of
Typical
UNS AlISI and/or Machinability Hardness Microstructure
No. SAE No. Rating Condition HB Type®
G13300 1330 55 Annealed and Cold Drawn 179/235 A
G13350 1335 55 Annealed and Cold Drawn 179/235 A
G13400 1340 50 Annealed and Cold Drawn 183/241 A
G13450 1345 715 Armeated-and-Cotd-Drave 18387124+t A
G40230 4023 70 Cold Drawn 156/207 C
G40240 4024 75 Cold Drawn 156/207 C
G40270 4027 70 Annealed and Cold Drawn 167[212 A
G40280 4028 75 Annealed and Cold Drawn 167/212 A
G40320 4032 70 Annealed and Cold Drawn 174/217 A
G40370 4037 70 Annealed and Cold Drawn 174/217 A
G40420 4042 65 Annealed and Cold Drawn 179/229 A
G40470 4047 65 Annealed and Cold Drawn 179/229 A
G41180 4118 60 Cold Drawn 170/207 C
G41300 4130 70 Annealed and Cold Brawn 187/229 A
G41350 4135 70 Annealed and Cold Drawn 187/229 A
G41370 4137 70 Annealed and(CGold Drawn 187/229 A
G41400 4140 65 Annealed and, Cold Drawn 187/229 A
G41420 4142 65 Annealed ‘and Cold Drawn 187/229 A
G41450 4145 60 Annealed and Cold Drawn 187/229 A
G41470 4147 60 Antiealed and Cold Drawn 187/235 A
G41500 4150 55 Annealed and Cold Drawn 187/241 A,/ B
G41610 4161 50 Spheroidized and Cold Drawn 187/241 B, A
G43200 4320 60, Annealed and Cold Drawn 187/229 D, B, A
G43400 4340 50 Annealed and Cold Drawn 187/241 B, A
G43406 E4340 50 Annealed and Cold Drawn 187/241 B, A
G44220 4422 65 Cold Drawn 170/212 C
G44270 4427 65 Annealed and Cold Drawn 170/212 A
G46150 4615 65 Cold Drawn 174/223 C
G46170 4617 65 Cold Drawn 174/223 C
G46200 4620 65 Cold Drawn 183/229 C
G46260 4626 70 Cold Drawn 170/212 C
G47180 4718 60 Cold Drawn 187/229 C
G47200 4720 65 Cold Drawn 187/229 C
G48150 1815 50 Annealed and Cold Drawn T8771229 D,B
G48170 4817 50 Annealed and Cold Drawn 187/229 D,B
G48200 4820 50 Annealed and Cold Drawn 187/229 D,B
G50401 50B40 65 Annealed and Cold Drawn 174/223 A
G50441 50B44 65 Annealed and Cold Drawn 174/223 A
G50460 5046 60 Annealed and Cold Drawn 174/223 A
G50461 50B46 60 Annealed and Cold Drawn 174/223 A
G50501 50B50 55 Annealed and Cold Drawn 183/235 A
G50600 5060 55 Spheroidized Annealed and Cold 170/212 B
Drawn
G50601 50B60 55 Spheroidized Annealed and Cold 170/212 B
Drawn
G51150 5115 65 Cold Drawn 163/201 C



https://saenorm.com/api/?name=40ae004981a707571327a7a9d0ac7de0

