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Effect of Pearlite Segregation Band and Ti( C,N) on Layering of
Tensile Fracture of Steel HG70C Hot Rolled Plate

Wang Qin', Peng Qichun', Wang Liyou', Chen Kai', Li Juzhong® and Li Wei’
(1 Key Lab for Ferrous Metallurgy and Resources Utilization of Ministry of Education, Wuhan University of
Science and Technology, Wuhan 430081 ; Wuhan Iron and Steel ( Group) Corp, Wuhan 430080)

Abstract According to the phenomena of 8 ~ 12 mm plate tensile fracture layering of low alloy high strength welded
steel HG70C (/% : 0.069 ~0.077C, 0.07 ~0.11Si, 1.79 ~ 1. 83Mn, 0.011 ~ 0. 012P, 0.004 ~ 0.005S, 0.121 ~
0.123Ti, 0.046 ~0.047Nb) , the morphology of fracture and area near layering are observed and analyzed by using optical
and scanning electron microscope and energy spectrum analyser, and the statistical-analysis of heating process parameters of
bloom in real production is carried out. Results show that the layering of the steel plate tensile fracture has nothing to do
with heating process for hot rolling, it is mainly related to center pearlite segregation band and large titanium carbo-nitride,
and this precipitates with 2 pm is found in casting bloom which are fetigue source lad to layering of tensile fracture.
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Table 1 Chemical composition of test steel HG70C /%

HGT0C Wi Bk R En A2 _°

Mn P S Als Ti Nb N Cu

A¥ 0.077 0.11
0.069 0.07

0.7% ,fhld &M B MG THEEE 5

1.79 0.012 0.004 0.032 0.121 0.046 0.0056 0.054
1.83 0.011 0.005 0.043 0.123 0.047 0.004 4 0.046
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Table 2 Mechanical properties of steel HG70C plate with

tensile fracture layering (A*) and without tensile fracture

layering (B*)

me g MR/ RER JRGRE/ PURERE/ KR/

mm mm MPa MPa %
AP R 10 1 600 708 786 26.6
B* k4= 8 1 500 675 742 24
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Macro - morphology of front ( a ) and side ( b ) of layering of tensile fracture of steel
HG70C plate
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Fig.2  Micro-morphology of tensile fracture layering and energy spectrum analysis of inclusions, steel HG70C plate: (a) area near laye-
ring- tear stripe fracture combined with tough fracture; (b) area far from layering- tough fracture
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Fig.3 Morphology of structure at center of sample with layering (a,, b, , ¢;) and at center of sample without layering (a,, b,, ¢,):

(a,) obvious black stripe; (b, ) existing large precipitate at grain boundary; (¢ ) existing pearlite segregation band; (a,) light stripe; (by) no large

precipitate; (¢, ) no peartite segregation band
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1596 649 1510 235 60.10
13.99 15.81 4256 2.43 2521
1530 1093 27.00 155 44.82
4,92 (N20.02) 68.05 (Nb4.85) 1.36
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Fig.4 Morphology (a, b, ¢) and energy spectrum analysis (d) of inclusions in pearlite segregation band in center of sample with

tensile fracture layering
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