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Hydrogen embrittlement-resistant upgradation and its mechanism of ultrahigh
strength steel through texture control

XU, Pingguang

3,800,000

The hydrogen-charged and non-charged high strength steel plates were
investigated using the neutron diffraction experiments of tensile deformation. The formation of
tensile textures during the uniform deformation were both observed for two cases, however, the
formation of fiber texture in the hydrogen-charged case was found much rapider than that in the
non-charged case. Hydrogen reduces the cohesive strength of iron cubic cell atoms along
crystallographic planes, which results into the lower cooperative deformation capability among
various oriented grains and the rapider formation of crystal defects. Accordingly, the heterogeneous

deformation occurs in some grains than the others, finally leads to a reduced uniform elongation
rate. Moreover, the rolling direction of steel plate shows better hydrogen embrittlement resistance
than the transverse direction, so that the texture optimization is found possible to improve the
directionality of hydrogen embrittlement of steel plate.
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