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Failure Analysis of Defects in Steel Plate

XIE Guojun WANG Ying YUAN Jianyu PANG Jincheng HAN Lu

(Aerospace Research Institute of Materials & Processing Technology , Beijing 100076)

Abstract  The 45 steel rolled plate with 120 mm thickness was roughly—treated and tempered. After heat treatment,
the defects in the middle part of the thickness direction of the steel plate were found by ultrasonic inspection. The results
of failure analysis show that the defects in the steel plate are banded structure and distributed along the deformation
direction, and some of the banded structures have intergranular cracks. The mechanism of appearance of banded structure
and crack is as follows : the central part of the ingot casting process appear dendritic segregation , and the segregation zone
is lengthened during the rolling process to form the segregation zone. Because of the high hardness of martensite structure

forms in the strip zone, the microstructure of martensite strip is cracked along the intergranular brittleness under the action

of microstructural stress and thermal stress during the tempering treatment.
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Fig. 1 Macro morphology of defects

s v [T R B AR TE (d)  Wrdhdn i LR BEL YL

()
s Fe Fe
Fe i
Fe
Mn
P
0
Mn
Fe Fe
in fe Fe
Fe m si "
0 1 2 3 4 5 5 7 i i 2 3 i 5 i 7 il i 2 3 4 5 i 7
FREE 1131 ols ¥4T. 10572 (1 cls) eV [ER 262 s iR 10660 (14 cts) kev| RERRE 7808 cis 45 10113 (33 cts) eV
(o) it (0 B () ERWHTAEIE

76 —

B2 B % RO 50 % RETE 20 B
Fig. 2 Micro morphology and EDS of defects
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Fig. 3 Morphology of nonmetallic inclusions
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Fig. 4 Microstructure of defects
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Tab.1 Results of chemical composition analysis % (2R )
C S p Cr Ni Mn Si Cu
0.47 0.0040 0.017 0.069 0.044 0.69 0.24 0.0091
0.42~0.50 <0.035 <0.035 <0.25 <0.30 0.50~0.80 0.17~0.37 <0.25
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