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An Analysis on Abnormal Fracture of ®12.5 mm Coil of
Pre-stressed Steel SWRHS82B and Process Improvement

He Hongjie, Ye Fanxin, Wang Qiukun, Feng Wenpu and Huo Xuesheng
( Xingtai Iron and Steel Corp Ltd, Xingtai 054027)

Abstract The steel SWRHS82B is mainly applied to high strength, low relaxation pre-stressed steel wire and strand
for concrete structure, required better plasticity. The abnormal fracture of ®12. 5 mm coil of steel SWRH82B (/% : 0.79
~0.86C, 0. 15 ~0. 3551, 0.60 ~0.90Mn, <0.030P, <0.030S, 0.17 ~0.50Cr) produced at Xingtai steel occurs in
cold-drawn process. By metallographic analysis on abnormal fracture of coil it is found that there is obvious network of ce-
mentite in center of coil, and the center carbon segregation index of corresponding casting bloom is 1. 16. With optimizing
280 mm x 325 mm bloom casting process including increasing casting speed from original 0. 5 m/min to 0. 7 m/min and
adding soft reduction process ( Nol ~ No5 roll, 2 mm, 3.5 mm, 3.5 mm, 4 mm and 2 mm) , the center carbon segregation
index of casting bloom decreases from 1. 16 to 1. 08, the V-shaped segregation improves obviously, the reduction of area of
steel coil increases from original 35% to 39% , and nonqualified rate of steel decreases markedly.

Material Index Pre-stressed Steel SWRH82B, 280 mm x 325 mm Casting Bloom, Network of Cementite, Center
Segregation, Soft Reduction, Casting speed
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Fig. 1  Morphology of abnormal fracture of steel SWRH82B
®12.5 mm coil
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Fig.2  Structure morphology of tensile brittle fracture of steel
SWRHS82B coil
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Fig.3 Sampling location at steel SWRH82B casting bloom for
examination of carbon segregation
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Fig.4 Morphology of V-shaped segregation of steel SWRH82B

casting bloom
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Fig.5 Schematics of solidification process of casting bloom
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Table 2 Casting parameters of original and optimized
processes for steel SWRHS2B
. b/ BETERETE/mm
(m - min ') 1* 9# 3# 4* 5
() HTZ 0.50 0 0 0 0 0
(bYFHEI 0.60 2 2.5 3.0 0 0
(e) 2 0.65 2 2.5 3.0 2 0
(DY HE3 0.70 2 3.5 3.5 4 2
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Fig.6 Carbon segregation index of bloom casting by original
process (a) and optimized processes (b, ¢ and d)
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Fig.7 Morphology of V-shaped segregation of SWRH82B steel casting bloom with soft reduction ( a- optimized process) and without

soft reduction (b- original process)
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