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Feature of Slab Solidification and Its Effect on Ultrasonic
Inspection Defect of Medium Plate of Q355 Series
and HSLA Steel and Process Improvement

Yan Huicheng' ,Fan Jia' ,Zhang Kai’,Feng Junpeng' and Gong Yankun'
(1 Technological Center,2 The 3rd Steel Plant, Hansteel Company HBIS Group , Handan,056015)

Abstract With sampling analysis on defects of (355 series steel medium plate defect by ultrasonic inspection and
heat-transferring simulation for slab solidification process,it is disclosed that the biconical liquid core appearing at slab so-
lidifying front and C/Mn/H gathering in this zone are the cause of the medium plate two side ultrasonic inspection defect.
Through process improvement and strict control, the RH vacuum degassing time =20 min,the whole process of continuous
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casting protecting,and hydrogen content of steel in mold <2 x 10~ and superheat of continuous casting less than 30 °C , the
center carbon segregation of slab is better than 1.0 rating,combining slow cooling of slab and medium plate, the qualifica-

tion rate of medium plate inspection is 99. 6% .
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Fig.1 Morphology of crack in segregation belt of 1/2 thichness
of 20 mm plate of Q550D steel
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Table 1 Chemical composition of Q345R steel/ %
' Si Mn P S Als
0.15~0.18 0.20 ~0.26 1.43 ~1.48 <0.016 <0.003 0.02 ~0.04
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Table 2 Cooling parameters for slab mould
TR e ZamiE ko ahdt o 1% B HIK R EN KR L 7K i i/
T/ m FE/m JEE/m (m*-h~ 1) (m K1) £/C (m+ min~')
0.8 1.7 0.252 1.4 170 180 36 0.9
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Table 3 Temperature and shell thickness at typical strand position in solidifing process of slab
o AW BT HRSE AT HRGE FFRM LR AR P LR =ML Bl
PE B/ m JEE/mm JE B/ mm TR/ C T L/ C BT /T
1A 4.53 45 42.5 952.28 1220.04 1544.07 1544. 18
3EB 10.05 70 65 946. 6 1133.8 1526.5 1525.9
4 BO 12.03 Fhd 70 933 1105 1524.7 1524.5
9 EHO 22.33 125 102.5 880 1026 1498 1474
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Fig.2 Typical macroetch image at triangle area of slab
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