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Abstract Siructure of a non-quenched and tempered steel- (% ) 0.37 ~0.38C, 0.82 ~0.92Si, 1.78 ~ 1. 81Mn,
0.06Ti, 0. 015Nb with three different V-N content- (% ) 0. 130V-0.021 5N, 0. 130V- 0. 030 4N and 0. 001V-0.020 7N
was studied by optical microscope and transmission electron microscope, strain-stress curves of the steel were measured by
Gleeble 1500 thermal simulation machine and continuous cooling transformation curves of the steel and each phase content
in steel at 900 °C and 600 °C in equilibrium state were calculated by JMatProd. 1 software. Results showed that the struc-
ture of the steel was pearlite + proeutectoid ferrite; with increasing N content, the amount of pearlite increased with bound-
ary ferrite coarsening; and with decreasing V content, the amount of pearlite increased with bainite and ferrite coarsening;
the size of precipitates in proeutectoid ferrite and in eutectoid ferrite was <3 nm; and the stress during train for steel with

higher V and / or N content was larger.
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Table 1 Chemical composition of test steels /%
K 5 C Si Mn p S v Ti Nb Als N 0;
14 0.38 0.92 1.78 0.013 0.07 0.130 0.06 0.015 0.014 0.0215 0.002 0
L5 0.37 0.82 1.81 0.011 0.06 0.130 0.06 0.015 0.014 0.030 4 0.002 7
L6 0.37 0.92 1.79 0.012 0.07 0.00! 0.06 0.015 0.014 0.020 7 0.002 3
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Fig. 1 Metallographic structure of test sleels, (a) 14,0.130% V-0.0215%N; (b) 15,0.130% V-0.0304% N

; (¢) 16,0.001% V-0.020 7% N
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2.2 Morphology ()f precipitates in proeutectoid ferrite (a) and in eutectoid ferrite (b)
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Table 2 Content of each constituent phase in test steel at

900 °C and 600 °C in equilibrium state /%

900 C 600 C
i L4 LS L6 L4 LS5 L6
MnS 0.19 0.16 0.19 0.19 0.16 0.19
MN 0.09 0.11 0.08 0.07 0.09 0.08
M(C.N) 0.07 0.06 0.02 0.17 0.15 0.02
AIN 0.01 0.01 0.01 0.02 0.02 0.02
M.0, 0 0.01 0 0 0.01 0
Austenile  99.64  99.65 99.70 - - -
Ferrite - - - 94.37 94.43 94.26
Cemenlite - - - 5.18 5.14 5.43
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