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Influence of Vanadium on Thermal Healing of the Inner
Cracks in Q235 Steels

Zhao Zhongli Wu Daming Zhang Yajun
( Beijing University of Chemical Technology Beijing 100029 China)

Abstract: Thermal healing experiment of inner cracks made by compressing a drilled hole on samples of
Q235 steel with various vanadium addition was carried out. The effects of vanadium on inner cracks ther—
mal healing and morphology evolution were investigated. SEM analysis results displayed that inner crack
samples have apparent healing at 800 °C and the healing is best with 0. 1% vanadium addition. After va—
nadium added to the matrix partial of it is soluted in the matrix. The soluted vanadium reduces the activa—
tion energy for diffusion of Fe atoms accelerates the self — diffusion of Fe atoms. The primary mechanism
of inner crack healing in metals is diffusion thermal healing and the recrystallization. Tt requires the sys—
temic method to research the microstructure both of the crack zone and the matrix of internal cracks heal-
ing in the steel.

Key words: Q235 steels; inner cracks; V; thermal healing

Griffith '

12011 -03 - 31
(20030008001) .
(1965—)



3 : 0235 <17 -

0235
5
( ) o
v — Fe 1. 4% ( 0.20% 1
4%) ;
. 6 0235
. ’ 1 . \
Fe . ’ . 2.
0.4% 950 °C.
. 1 ( )
60 min . ... .
Table 1 Chemical compositions of metal vanadium %
° ' ’ ° v Si 0 Fe Al Cr N c
99.92 0.004 0.025 0.018 0.01 0.01 <0.006 0.010
2 ( )
Table 2 Chemical compositions of the tested steel %
C Cr Mn Si P S \4
0.029 16 ~ 18 <1.0 <0.75 <0.035 <0.030 0.1
2 0.029 16 ~ 18 <I1.0 <0.75 <0.035 <0.030 0.2
3 0.029 16 ~ 18 <I1.0 <0.75 <0.035 <0.030 0.3
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Fig. 1 Sample of heat treatment in healing experiment
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Fig.2 The microstructures in the crack healing zone after healing
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