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Study on Non-quenched and Tempered Steel
C38 + N for Automobile

Li Gang,Guo Xiaojun and Wang Lianhai
( FuShun Spdcial Steel Shares Co Ltd. FuShun 113001 )

Abstract Non-quenched and tempered steel C38 + N for automobile can be used into not only crank shaft materials,
but also produced engine connecting rods. By optimizing chemical composition (/% :0.36 ~0.40C,0.50 ~0.655i,1.40 ~
1.55Mn,0. 10 ~0.20Cr,0. 015 ~ 0. 020N,0. 020 ~0. 0358, <0.025P,0. 003 ~0.015Al) and by feeding S wire to control
sulfur content in steel etc, measures, the mechanical properties of steel C38 + N are Rp,, 506 ~ 544 MPa Rm 854 ~

879 MPa,A 12% ~23.5% and Z 26% ~30% to meet the requirement of standard.
Material Index C38 + N, Non-quenched and Tempered Steel, Crank Shaft Materials , Engine Connecting Rods
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Table 1 Requirement ofchemical composition of steel C38 +
N /%
C Si Mn Cr N S Al
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Table 2 Requirements of mechanical properties of steel
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Bl 1 C38+N4R(a) SRS %, B 827.44 C,/% :0.36C,0. 5051, 1. 40Mn 0. 10Cr,0. 015N, 0. 0205, 0. 005P, 0. 003AL Al
(b) FerpE 7 %, BIC{EL 820.76 °C,/% ;0.40C,0. 655i,1. 55Mn,0. 20Cr,0. 020N 0. 0355,0. 025P,0. 015A1 iy CCT £k

Fig.1 CCT curves of steel C38 + N;(a) grain size rating 5, austenizing at 827.44 C,/% :0. 36C,0. 50Si, 1. 40Mn,0. 10Cr,0. 015N,

0.020S,0.005P,0.003Al1 and (b) grain size rating 7, austenizing at 820.76 °C ,/% :0.40C,0. 65Si,1. 55Mn,0. 20Cr,0. 020N, 0. 035S,

0.025P,0.015A1
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Table 3 Chemical results of test steel C38 +N /%

C Si Mn Cr N S P Al
0.37 061 1.45 0.15 0.018 0.022 0.004 0.013
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Table 4 Mechanical properties of steel C38 +N

BAERE ik 7% Rp0.2/’MPa Rm/MPa A/% Z/%

T T 530 854 2.5 28
e 519 868 13 29

2819 @140 LB AL 544 879 12 26
2829 he 506 860 13.5 30
e 56 857 15 28
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. . . 500 841 15 30

2821 @160 F FEHL 5, 830 145 30
2823 heg 548 863 12 28
511 854 14.5 30
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Fig.2 Microstructure (a) and grain size (b) of steel C38 + N rolled product
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Fig.3 Morphology of sulfide of steel C38 + N rolled product
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