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Mechanism research on layered fracture of hot rolling Ti-bearing HSLA plates

DONG Xinxin', YANG Li", TANG Qin*>, ZHANG Liying', YANG Jianhui'
(1. Tangshan Vocational College of Science and Technology, Tangshan 063001, Hebei, China;
2. Shougang Jingtang United Steel Co., Ltd, Tangshan 063205, Hebei, China)

Abstract: The reason for layered fracture about hot rolling Ti-bearing HSLA plate was studied by optical
microscopy, electron backscattering diffraction and transmission electron microscopy. The results show that MnS
and large grained Ti(C, N) complex precipitation and aggregation are the main causes when the microstructure and
effective grain size are normal. The tensile fracture shows a quasi-cleavage morphology with tearing edges and
shallow dimples. During plastic deformation, the microcrack initiation is attributed to the crushing of Ti(C, N). The
cracks are conducted along the thin-film-like MnS, eventually forming tearing edges at Mns and matrix interface. A
large number of parallel-distributed MnS inclusions act together, leading to layered fracture morphology during
stretching. By reducing the content of S and N, it can effectively reduce the number of two types of inclusions,
eliminate the phenomenon of fracture stratification, and improve the plastic index.
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Table 1 Chemical compositions of tested steel
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Fig.2  Analysis of microstructure and precipitated phase: (a) microstructure;

(b)map of EBSD analysis; (c) precipitates observation by TEM
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Fig.3 Tearing edge near the crack and the composition for each position:
(a) micro morphology about tearing ridge; (b) EDS analysis about point 1;
(¢) EDS analysis about point 2; (d) EDS analysis about point 3
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Table 2 Analysis of inclusions in steel
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Fig.4 Analysis of inclusions in steel: (a) micro morphology about nonmetallic inclusion ;

(b)EDS analysis about the 1# nonmetallic inclusion; (¢) EDS analysis about the 2#

nonmetallic inclusion; (d) EDS analysis about the 3# nonmetallic inclusion
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Fig.5 Influence of S content on precipitation
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Fig.7 Deformation of the complex inclusion: (a)complex inclusion deformation illustration during rolling process;

(b)crushing illustration during deformation
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