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1
Table 1 Mass fraction of chemical composition of high carbon high chromium steel %
w(C) w(Cr) w(Mo) w(V) w(Ti) w(N) w(Y) w(Si) w(Mn)
GX160CrMoV12  ( ) 1.60 12.00 1.00 0.30 0.00 0.00 0.00 0.30 0.30
GX160CrMoV12  ( ) 1.57 12.15 0.97 0.31 0.00 0.00 0.00 0.44 0.29
GX160CrMoV12-Ti-NiY  ( ) 160 12.00 1.00 0.30 0.50 1.50 0.30 0.30 0.30
GX160CrMoVI12-Ti-Ni-Y  ( ) 1.63 11.83 0.91 0.39 0.38 1.36 0.25 0.41 0.37
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Figure 1 XRD pattern of GX160CrMoV12-Ti-Ni-Y steel
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Figure 2 Microstructure of GX160CrMoV12-Ti-Ni-Y steel at different quenching temperatures
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Figure 3 Microstructure of GX160CrMoV12-Ti-Ni-Y steel after deep corrosion at different quenching temperatures( OM)
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Figure 4 GX160CrMoV12-Ti-Ni-Y steel at different quenching temperatures
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Figure 5 SEM pictures of GX160CrMoV12-Ti-Ni-Y steel at different tempering temperatures
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Figure 6 Hardness of GX160CrMoV12-Ti-Ni-Y steel with B 200 °C..

different tempering temperatures
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Figure 7 Impact toughness of GX160CrMoV12-Ti-Ni-Y

steel with different tempering temperatures
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Effects of Quenching and Tempering Temperature on Microstructure and Mechanical
Properties of GX160CrMoV12 Steel

QIN Shibin' YANG Congli® ZHAO Dali* DONG Xianglei' ZHAO Hongliang'

( 1.School of Materials Science and Engineering Zhengzhou University Zhengzhou 450001 China; 2.China Liming Heavy In—
dustry Science and Technology Co. Ltd. Zhengzhou 450001 China)

Abstract: High carbon high chromium steel had high hardness but there were network eutectic carbides in
the steel which made the steel easy to break when used. In order to improve the structure and mechanical
properties of GX160CrMoV12 steel OM SEM observation hardness test impact toughness test and XRD
test were used to study the effect of quenching and tempering temperature on the structure and mechanical
properties of GX160CrMoV12 steel. The results showed that the structure of GX160CrMoV12 steel after
quenching was martensite + residual austenite + carbide. As the quenching temperature increased the eutectic
carbide gradually dissolved the size of martensite became larger the content of residual austenite increased
and the hardness increased first and then decreased. The optimal quenching temperature was 1 040 °C; the
matrix of GX160CrMoV12-Ti-Ni-Y steel was tempered martensite after tempering. As the tempering
temperature increased the hardness decreased and the impact toughness increased. The optimal tempering
temperature was 200 °C.
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