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Effect of Boron on High Temperature Plastic Deformation
Behavior of HSLA Steel
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Abstract: The effect of boron on the plastic deformation behavior of HSLA steel at high temperature was studied by high
temperature tensile test. Section shrinkage, force-stroke curve and microstructure of fracture were studied at different
temperatures. The results show that the thermoplasticity of boron tested steel is improved obviously, and its plastic trough
becomes shallower. On the other hand, boron can strengthen austenite grain boundaries and play a role of stress
accumulation, and then generate enough driving force and activation energy to advance the dynamic recrystallization, so
that the high plastic zone to the low temperature zone shift.
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Tab.1 The chemical composition of the tested HSLA steel

%% C Si  Mn P S Nb V Ti B
1# 0.16 0.18 0.48 0.015 0.003 0.01 0.001 0.001 0.000 1
24 0.16 0.26 0.49 0.011 0.005 0.01 0.01 0.011 0.0014
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Fig.1 The high temperature tensile curves of the experiment steels
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Fig.2 Morphologies of low magnification (left), high magnification (meddle) and vertical section of fracture of 1# steel at different
temperatures
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Fig.3 Morphologies of low magnification (left), high magnification (meddle) and vertical section of fracture of 2# steel at different
temperatures
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