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Analysis of Cracking Causes and Improvement Measures
for Thick—gauge HSLA Steel Plate Coil after Tube Making
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Abstract: Aiming at the cracking phenomenon of thick—gauge HSLA steel plate coils rolled by
Hot Rolled Strip Steel Mill of Angang Steel Co. , Litd. after being used for tube making, composition
and process analysis were conducted, and it was determined that the low charpy impact test result was
the cause of the cracking. Using optical microscopy analysis, thin film analysis and replication method
to test and analyze the cracking specimen, it was found that coarse second—phase precipitates existed
in the plate coil, the overall microstructure was uneven, the grains were coarse and the upper and
lower surfaces were asymmetrical , and there were coarse carbides (alloyized cementite) distributed in
a chain-like or network—like pattern at the ferrite grain boundaries. Under the combined influence of
these factors, the plate coil cracked after being subjected to tube making stress. By improving the
composition design, optimizing the thermal regime, rolling temperature, cooling temperature, rolling
deformation regime and so on, through the mass production of 6 000 tons of thick—gauge Q345B hot—
rolled steel coils, the individual impact and average impact energy values exceeded 180 J. As a result,
the cracking rate of steel coils during pipe manufacturing decreased from 25% to 0, completely
resolving the technical challenge of coil cracking in pipe production.
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Table 1 The Composition of the Specimen (Mass Fraction) %
C Si Mn P Als N Nb Ti
0. 064 0.17 0. 84 0.012 0. 006 6 0.024 0.002 9 0.021 0. 048

B RYEERHH
Fig. 1 Macroscopic Morphology of the Crack
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Table 2 Tensile Test Result of the Specimen
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Table 3 Charpy Impact Result of the Specimen
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Fig. 2 Microstructure of the Specimen
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Fig. 3 Grain Boundary Cementite Microstructure
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Fig. 4 Microscopic Morphology of the Cementite
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Fig. 5 Morphology of Precipitated
Second—phase Particles
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Fig. 6 Energy Dispersive Spectroscopy

Analysis of the Specimen
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Fig. 7 Process Curve
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Table 4 Comparison before and after Improvement
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Fig. 8 Microstructure of the Plate Coil
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Fig. 9 Impact Energy of the Plate Coil
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