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Effect of V on Strength and Toughness of Low Alloyed Air-Cooled
MnSiCr Bainite/Martensite Multiphase Steels

LI Wen-tao, LI Zheng-cao , BAI Bing-zhe
(Department of Materials Science and Engineering, Tsinghua University, Beijing 100084, China)

Abstract: Secure reactor structure plays the role of containing radioactive substances and
protecting system from the interference of reactor, which is related to the safe operation of the
power, so it is an important structure. Nuclear reactor cylinder prestressed concrete structure
with pure rolling steel rebar directly influences the tenacity of secure life. Vanadium
microalloyed super strength finish rolled rebar based on air-cooled Mn series bainitic steels
was developed in order to meet the needs. Yield strength of vanadium-alloyed air-cooled
tempering steel reaches 1 494 MPa, and tensile strength is 1 688 MPa. Effect of vanadium on
the strength and snugness, structure and phase transformation was studied by means of SEM
and TEM. Besides, morphology, size and distribution of vanadium precipitates were studied.

Key words: vanadium microalloying; bainite/Martensite; strength and toughness; (Ti, V)C
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Table 1 Chemical composition of experimental steel

Gii 5 w(C)% w(Mn) w(Si)/%
D8 0.3 I 1.0
D6 0.3 P 1.0

w(Cr)/% w(Ti)/% w(V)/% w(N)/%
0.9 0.02 — <0.000 4
0.9 0.02 0.04 <0.000 4
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Fig. 1 Mechanical properties vs tempering temperature
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