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Effect of final cooling temperature on the microstructure
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Abstract: The effects of different final cooling temperatures on the microstructure and drop weight
properties of 21.4 mm thick X80 linepipe steel strip were studied, and the effect of different microstruc-
ture on crack propagation path was discussed. When the final cooling temperature is 480 °C, the micro-
structure of the resulted steel strip is composed of granular bainite + fine quasi-polygonal ferrite. When
the final cooling temperature is increased to 510 °C, large-size polygonal ferrite appears in the core of
strip sample. As the final cooling temperature further increases, the volume fraction of large-size poly-
gonal ferrite increases. When the final cooling temperature is increased from 480 °C to 550 °C, the mi-
crorstructure across cross section transforms from fully acicular ferrite to acicular ferrite in the edge +
large-size polygonal ferrite in the core. Since the large-size polygonal ferrite in the core cannot restrain
crack propagation effectively, the drop weight shear area of tested steel decreases from 100% to 72%
with cooling temperature increasing from 480 °C to 550 C.
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Table 1 Chemical composition of test steel %
C Si Mn P S Nb Cr Mo
0.05 0.23 1.76 0.011 0.002 0.07 0.24 0.22
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Table 2 Comparison test schemes designed to investigate the effect of different final cooling temperatures

i LIRS/ C IR/ C EMRMBUK
1" 480 322 i
2" 510 325 i
3" 550 330 i
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Fig. 1 Metallographic structures of 1 test steel
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Fig.2 Scanning electron microscope photoes of 1” test steel
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Fig.3 Metallographic structures of 2” test steel
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Fig. 4 Scanning electron microscope photoes of 2’ test steel
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Fig. 5 Metallographic structures of 3" test steel
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Fig. 6 Scanning electron microscope photo of 3* test steel
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Table 3 Drop weight shear area of tested steel obtained
under different cooling scheme indicated in table
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Fig. 7 Macro-photos of DWTT fractures of steels obtained at different final cooling temperatures
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Fig.8 DWTT macroscopic fracture morphology of 3* test
steel
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Fig. 9 Scanning electron microscope photo of DWTT fracture of 3” test steel
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Fig. 10 DWTT fracture crack propagation path
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