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Effect of Water Toughening Treatment on Microstructure and
Properties of High Manganese Steel Bonded TiC

XIAO Ping-an', LI Chen-kun, XUAN Cui-hua, ZHANG Xia, SONG Jian-yong
(College of Materials Science and Engineering, Hunan Univ, Changsha, Hunan 410082, China)

Abstract: The effect of water toughening treatment on mechanical properties of high manganese steel
bonded TiC hard alloy was systemically investigated, and the microstructure and element distribution of
the alloy before and after the treatment were also evaluated by SEM and EDS in order to understand the in-
ternal relationship with its properties. The bending strength and impact toughness of high manganese steel
bonded TiC hard alloy by normal vacuum sintering were increased by 154. 6% and 125. 3%, but those of
low pressure sintering specimens were increased by 61. 81% and 45. 38%, and 65.59% and 32. 90% for
vacuum and low pressure sintering specimens, respectively. The results revealed that water toughening
treatment could effectively improve the bending strength and impact toughness of the steel bond hard al-
loy. As-sintered steel-bonded TiC hard alloy should be heating treated by water toughening treatment or
high temperature homogenizing treatment for better mechanical properties.
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Tab.1 The main composition of high manganese steel
bonded titanium carbide
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Fig. 1 The process curve of water toughening treatment
of high manganese steel bonded titanium carbide
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Tab.2 The mechanical properties of high manganese
steel bonded titanium carbide

P R/ MPa

R . R A AL B/ %
A 1325 3373 154,57
B 2 325 3762 61.81
C 2177 3605 65.59
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Tab.3 The impelling strength of high manganese steel
bonded titanium carbide
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Fig. 2 The analysis of wear-resisting block of vacuum
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sintering before and after water toughening treatment
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Fig.3 The analysis of wear-resisting block of low pressure
sintering before and after water toughening treatment
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Tab.4 The microhardness of high manganese steel bonded
titanium carbide of vacuum sintering
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Fig.4 The back scattering microstructure pictures
of vacuum sintered wear-resisting block
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Tab.5 The EDS analysis results of vacuum sintered
wear-resisting block
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Fig.5 The back scattering microstructure pictures
of vacuum sintered wear-resisting block
after water toughening treatment
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Tab. 6 The EDS analysis results of vacuum sintered
wear-resisting block after water toughening

treatment
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