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Effects of microstructure on impact transition temperature of
low carbon HSLA steels

J. S. Kang!, C. W. Leé?, C. G. Park™?

Abstract

Effects of microstructure on the toughness of low carbon HSLA steels were investigated. Nickel decreased the ferrite-
austenite transformation temperature, resulted in increase of the fraction of bainitic ferrite. However, it was decreased with
increasing deformation amount at austenite region. Since fine austenite grains formed by dynamic recrystallization under
large strain transformed to acicular ferrite or granular bainite rather than bainitic ferrite. The effective grain size, thus, was
decreased by deformation and it resulted in lower ductile-brittle transition temperature (DBTT). The bainitic ferrite was
thought to inhibit the fracture crack initiation and to delay the crack propagation by its high dislocation density and hard
interlath 2™ phase constituents, respectively. Thus, DBTT was also decreased by Ni addition in low carbon HSLA steels.
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Table. 1 Chemical composition of studied steels

C Si Mn Ni Ti+Nb
0.5Ni 0.5
INi 0.051 | 0.252 1.92 1.00 | 0.1~0.2
2Ni 1.99
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Fig. 1 Effective grain size of simulated specimens.
Tolerance angle for the determining of effective grain
size was 15
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Fig. 2 (a) Flow curve of 0.5 Ni steel during hot
deformation performed by Gleeble 3500 system (b)
Recrystallized austenite grain of 0.5 Ni steel after hot
deformation
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Fig. 3 Relation between effective grain size and

ductile-brittle transition temperature (DBTT). DBTT was

proportional to the square roots of effective grain size.
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