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ABSTRACT The effects of cooling rate and finish rolling temperature on the microstructure refinement and marten-
site/austenite (M/A) islands in X70 pipeline steel were studied with a Gleeble thermal-mechanical simulation machine.
When the cooling rate increasing, the grain size of ferrite decreases, the volume fraction of M/A islands increases first
and then decreases, but the dimensional change of M/A islands is opposite to the volume fraction. With the finish rolling
temperature rising, ferrite in the steel slightly grows up and the volume fraction of M/A islands increases; but when the
finish rolling temperature increases from 900 to 940 C, the volume fraction of M/A islands slightly decreases and the
size of M/A islands increases.
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Table 1 Chemical composition of X70 pipeline test steel %
C Si Mn P S Al A% Cr Mo Ti Nb Cu Ni
0.055 0.19 1.47 0.005 0.014 0.032 <0.01 0.01 0.17 0.012 0.054 0.20 0.20
1150C, {3 min 1150, fRi3 min
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Fig.1 Schematic schedules for thermal-mechanical simulation tests: (a) different cooling rates; (b) different finish rolling temper-

atures
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Fig.2 SEM image of samples at different cooling rates:
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Fig.3 Influence of cooling rate on the grain size of ferrite
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Fig.4 Influence of cooling rate on the volume fraction of M/A

islands
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Fig.5 Optical micrographs of samples at different finish
rolling temperatures: (a) 820 ‘C; (b) 900 C; (c) 920 C; (d)
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Fig.6 Influence of finish rolling temperature on the volume

fraction of M/A islands
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Fig.7 SEM images of samples at different finish rolling tem-
peratures: (a) 820 C; (b) 900 'C; (c) 920 'C: (d) 940 C
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