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Abstract

In general, the cause of slab cracking during heat treatment has been analyzed with focus on processing conditions.
However, in the present work, the cause of cracking is analyzed based on the microstructural evolution during heat
treatment. The microstructural analysis indicates that the structure of the slab consists of three main regions as the top,
quarter, and center parts. The tensile properties are investigated in each region of the slab in the temperature range from 25
to 350 °C. Results demonstrate that the cracking is mainly attributed to the thermal stress and specific morphology of the
microstructure. It is proposed that the cracking during the heat treatment is related to the presence of inclusion at the
ferrite phase which is located at the boundary of pearlite grains.
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Fig. 1 Illustration of specimens in divided slab’s region
for high-temperature tensile test. Especially, the
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Fig. 2 Optical microstructures of middle carbon steel
with 300 mm of slab thickness; (a) top part, (b)
quarter part, and (c) center part
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ig. 3 Optical microstructures of high carbon steel with
300 mm of slab thickness; (a) top part, (b)
guarter part, and (c) center part
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Fig. 4 Fracture elongations of middle and high carbon
steels in range of RT to 350 C, the formation
of non-metallic inclusions along the boundary
of columnar structure causes lower fracture
elongation of vertical direction in quarter
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Fig. 6 Many non-metallic inclusions formed along
ferrite grain boundaries were observed in
middle carbon steel’s quarter region at 250 C

5 Change of microstructure at different
temperatures within middle carbon steel’s
qguarter region near the top surface. The
interesting point is that most of non-metallic
inclusions are found in ferrite phase which is
grain boundary of columnar structure; (a) RT,
(b) 150 C, (c) 250 T,and (d) 350 T
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