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Effect of Al Content and Cr-Mo Microalloying on Crack
Formation in 37Mn Steel @350 mm Continuous Cast Bloom

Hu Li,Hou Qiang,Fan Shumin, Yu Qian
( Tianjin Pipe Co. , Ltd. , R & D Center, Tianjin 300301 )

Abstract; By experimental research and analysis, it is clear that weak adhesion between columnar grains is the main reason
for continuous cast bloom crack of 37Mn gas vessel steel. Factors that affect grain cohesion are analized by means of tensile
test, SEM and dilatometer equipment, as well as optical microscopy. The results show that as increase in Al content from
0.007% yo 0.033% % , hot ductility of the steel at 800 C predominetly reduces while the volumn effect of A-F/P phase
transformation increases. Micro cracks and voids tend to nucleate at grain boundry. Concentration of Al, P, S at grain
boundry is also one reason of crack formation at the same time. Improvement measures are brought forward on that basis
such as reducing N content from 0. 008 0% to (0.004 0% -0. 006 0% ) , adding small amount of Cr (0.20% -0.25% ) and
Mo (0.05% -0.08% ) , as well as soft cooling the cast bloom in the range of 750-600 °C, the phase transformation stresses

and thermal stresses are reduced effectively to avoid crack formation and spreading in the continuous cast bloom of 37Mn gas

vessel steel.
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B 1 37Mn 4 ®350 mm EFHFERLOEH : (a) REJEAR: (b) BEEkE 37
Fig.1 Morphology of 350 mm continuous cast bloom cracks of 37Mn steel: (a) surface; (b) distributionon cross-section
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Fig.2  Micro-structure nearby cracks of cast bloom
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Table 1 Chemical compositios of tested 37Mn steel/ %
2 SEREETFRRBEREM S ¢ @ = 1 |
Adp 0.34 1.54 <0.01 <0.01 0.007 0.0077
2.1 @ASET B # 0.35 1.55  <0.01 <0.01 0.033 0.0073
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Fig.3 Transversal tensile test of continuous cast bloom; (a) sampling location; (b) stress-strain curves
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Fig.4 Fracture morphology of cast bloom transversal tensile samples; (a) heat A; (b) heat B
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Fig.5 Morphology of thermal-plasticity fractures of heat A 10 x ; (a)800 C; (b) 850 °C; (c) 900 °C; (d) 950 T ; (e) 1000 C
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Fig.6 Morphology of thermal-plasticity fractures of heat B 10 x ; (a) 700 °C; (b) 800 C; (c¢) 850 °C; (d) 900 C; (e) 950 C
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Fig. 7  Fracture contraction percentage curves of tested steels
cast bloom
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Fig.8  “Elongation ( AL) -Temperature” curves of tested
steels cast bloom after phase transformation
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Fig.9 Micro cracks and voids on columnar grain boundry of two
heats test steel
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Fig. 10 Element concentration distribution along line frominner
grain to grain boundry of cast bloom
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Fig. 11 Effects of N contents on AIN volume fraction
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Table 2 Chemical composition of 37Mn steel before and after modification/ %
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TR 0.30 ~0.40 1.35~1.65 <0.01 <0.01 0.008 0 0.035
% 5 0.30 ~0. 40 1.35~1.65 0.20 ~0.25 0.05 ~0.08 0.004 0 ~0.0060 0.034
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Fig. 13 Phase transformation curves of cooling processof modified 37Mn steel cast bloom; (a) A L-temperature curves; (b) A L-time

curves
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