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TiC precipitation and analysis on mechanical properties of hot rolled deformation
high titanium steel plate for support
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Abstract: The hot-rolled vacuum-smelted high titanium steel plate for support was selected as the test material, and the martensitic struc-
ture with a specific structure was obtained by controlling the degree of rolling deformation degree. Then, the microstructure and TiC precipi-
tated phase changes of the steel under different rolling deformation degrees were compared, and the changes of mechanical properties of the
steel were tested at the same time. The research results show that after gradually increasing the hot rolling deformation amount, the finer
grains are obtained, and the martensite lath bundles with smaller width dimensions are formed; the sizes of TiC particles are more uniform
and significantly reduced, and the TiC particles are fully fragmented and uniformly distributed; a larger proportion of TiC particles with a
particle size of no more than @15 nm is formed, and the degree of austenite deformation also increases significantly, forming finer nano-TiC par-
ticles; the specimen reaches higher tensile strength and yield strength, forms a larger non-uniform elongation, while the uniform elongation re-
mains constant, and the impact performance of specimen also shows an increasing trend.
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Fig. 1 Process diagram of rolling+heat treatment for high titanium steel
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Table 1 Setting of hot rolling deformation amount and

corresponding thickness for high titanium steel

GES 1 2 3 4 5
P E % 3.0 5.0 7.5 10.0 15.0
Xt 7 JE JE / mm 6.18 4.45 4.06 3.45 2.23
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Fig. 2 Sizes of tensile sample (a) and impact sample (b)
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Fig. 3 OM images of austenitic grain in high titanium steel under different hot rolling deformation amounts
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Fig. 4 OM images of TiC precipitated phase in high titanium steel under different hot rolling deformation amounts
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Fig. 5 TEM images of TiC precipitated phase in high titanium steel under different hot rolling deformation amounts
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Fig. 6 High-magnification TEM image (a), SAED spectrum (b) and EDS result (c) of TiC precipitated phase in high titanium steel with

hot rolling deformation amount of 7. 5%
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Fig. 7 Particle size distribution of TiC precipitated phase in high

titanium steel under different hot rolling deformation amounts
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Fig. 8 Mechanical properties of high titanium steel under different hot rolling deformation amounts
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