55 42 55 4 10 W g fl %K Vol. 42, No. 4
2021 4 8 A IRON STEEL VANADIUM TITANIUM August 2021

NI U RETIHHNERER R

L,m, BB A’

(1. EMSTEPUPHAABE, HAR KA 130012; 2. HMARERPRRA S TRSEE, S KA 130022)

& B A& T ARPEZIA S IR ET I 42CMoVx(x=0, 0.1, 0.3, 0.5, 0.7, 0.9), /41 T A &
ABIFIR AT AR PR BE | T S AR S B e BE A 52 . 45 R, UM A & WA T IR AN
42CrMo R PERE . T BRI S Bk BE o BESL S B0, BRI b:RR | il B Rl i ik R 1 et R I
R IMALE 42CtMo SNAH LE, AN 0.5% $LEYIRGZHRAE I 42CtMoV0.5 FIPTHISR LI K 66 MPa. Jii IR 5
HEK 67 MPa, WiJ5 i RIS K 3.5 AN E 405, BE VAR N 18x107° mm”, J& i AL 57 1E 7% 88 mV | Jif il bfL /N T
0.771 mA/em’, JRAEZHFN 42CrMoV L& LI 0.5% .

KRR VR AEF TR FFIN; 42CtMoV; Tl A4 Ak $L3 s P EERE; i BS40L: fE; it i fig
FESAS:TF841.3,TG142.1  XRAFRERS:A  CEHS:1004-7638(2021)04-0068—-05
DOI: 10.7513/j.issn.1004-7638.2021.04.012 FHRYE (RIRARS) FFIRFG (OSID) : Aol

Effect of vanadium microalloying on properties of
steel for automobile parts

Ma Lige', Li Xiansheng’

(1. Jilin Communications Polytechnic, Changchun 130012, Jilin, China; 2. School of Materials Science and Engineering,
Jilin University, Changchun 130022, Jilin, China)

Abstract: Vanadium microalloyed steel 42CrMoVx (x=0, 0.1, 0.3, 0.5, 0.7, 0.9) for automobile parts
was prepared. The effects of vanadium microalloying on tensile strength, wear resistance and corrosion
resistance of the steel were analyzed. The results show that the tensile strength, wear resistance and cor-
rosion resistance of 42CrMo steel for automobile parts are improved obviously by vanadium microal-
loying. With the increase of vanadium content, the tensile strength, wear resistance and corrosion resist-
ance of the steel increase first and then decrease. Compared with 42CrMo without vanadium, the tensile
strength, yield strength and elongation after fracture of 42CrMoV0.5 steel increase by 66 MPa, 67 MPa
and 3.5% respectively, while the wear volume and corrosion current of 42CrMoVO0.5 steel separately de-
crease by 18x10° mm’ and 0.771 mA/cm’, with the corrosion potential positively shifted by 88 mV.
The vanadium content in 42CrMoV steel used for auto parts is preferred to be 0.5%.

Key words: automobile parts steel, 42CrMoV, microalloying, vanadium content, tensile property, wear
resistance, corrosion resistance
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Table 1 Chemical compositions of 42CrMoVx test steels %

s C Mn Cr Mo Si A S P Fe
A (x=0) 0.42+0.05 0.75+0.05 1.1£0.05 0.25+0.05 0.20+0.05 0 <0.03 <0.03 Bal.
EAE2(x=0.1) 0.42+0.05 0.75+0.05 1.1+0.05 0.25+0.05 0.20+0.05 0.1 <0.03 <0.03 Bal.
A3 (x=0.3) 0.42+0.05 0.75+0.05 1.1£0.05 0.25+0.05 0.20+0.05 0.3 <0.03 <0.03 Bal.
K FE4(x=0.5) 0.42+0.05 0.75+0.05 1.1£0.05 0.25%0.05 0.20+0.05 0.5 <0.03 <0.03 Bal.
BAES (x=0.7) 0.42+0.05 0.75+0.05 1.1+0.05 0.25+0.05 0.20+0.05 0.7 <0.03 <0.03 Bal.
HAE6(x=0.9) 0.42+0.05 0.75+0.05 1.1£0.05 0.25+0.05 0.20+0.05 0.9 <0.03 <0.03 Bal.
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Fig.1 Tensile results of 42CrMoVx test steels
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Fig. 2 Tensile fracture morphologies of 42CrMoVx test steels
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Fig.3 Wear results of 42CrMoVx test steels
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Table 2 Electrochemical corrosion results of 42CrMoVx
test steels

%' AR RIAY JEE L 3/ (mA -em )
RAEL(=0) —0.499 1.305
HAE2(x=0.1) —0.445 0.846
HAE3(x=0.3) -0.421 0.751
A4 (x=0.5) -0.401 0.534
S (x=0.7) -0.418 0.722
HAE6(x=0.9) —0.459 0.917
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