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Effects of TMCP on the microstructure and mechanical
properties of low carbon HSLA steels

J.S. Kang, Y. Huang, C.W. Lee, C.G. Park

Abstract

Effects of deformation at austenite non-recrystallization region and cooling rate on the microstructure and mechanical
properties of low carbon (0.06 wt. %) high strength low alloy steels have been investigated. Average grain size decreased
and polygonal ferrite transformation promoted with increasing deformation amount due to increase of ferrite nucleation
site. As cooling rate increased, the major microstructure changed from polygonal ferrite to acicular ferrite and the fraction
of M/A constituents gradually increased. Discontinuous yielding occurred in highly deformed specimen due to the
formation of polygonal ferrite. However, small grain size of highly deformed specimen caused lower ductile-to-brittle
transition temperature than slightly deformed specimen.
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Table. 1 Chemical composition of studied steels(wt%)
C Si { Mn Ti Nb Ni | Mo
0.06 | 0.20 | 1.50 | 0.018 | 0.051 | 0.25 | 0.25
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Fig. 1 Optical micrographs showing the microstructure of (a) undeformed (b) 20% (c) 40% and (d)60% deformed
specimens under 0.5C/s cooling rate condition. (P: pearlite, PF: polygonal ferrite, GB:granular bainite and AF:

acicular ferrite)
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Fig. 3 Volume fraction of M/A constituents according
to deformation amount and cooling rate.
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Table. 2 Mechanical properties of studied steels

Deform.
eform. |y TS ¢ | USE | DBTT
amount o T )
o (Mpa) | (Mpa) | (%) | (D) (
(%)
Al 40 461 | 642 | 23 | 200 | -65
B, 170 557 | 655 | 25 | 175 | -85
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Fig. 4 Flow curve of two rolled steels
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