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Development of 80 kg Class High Strength Steel
of Non-Preheat Welding at Low Temperature

Yang Jun, He Hang, Zhang Yongwei, Qiu Fuxiang and Li Yulu
( Technical Quality Department, Hunan Valin Xiangtan Iron and Steel Company Limited , Xiangtan 411101 )

Abstract Based on the influence of each alloy elements on the properties, microstucture and the welding cold crack of
materials, and combined with the existing equipment and process technology conditions, the chemical compositions of the
80 kg class high strength steel of non-preheat welding at low temperature are designed. It’s found that the Y-groove welding
cracking test samples (welding crack) of developed steel plate with low temperature unpreheat welding are not welding crack
after air cooling 48 hours. At the same time ,the unpreheat welding experiments respectively used for CO, gas shielded welding
and manual arc welding at 5 °C ,15 C and room temperature with heat input 20 kJ/cm of test steel. Results show that tensile
strength of welding joints of the 80 kg class high strength steel plates unpreheat welding at 5 °C ,15 “C and room temperature
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is 832 ~ 857 MPa and weld seam impact energy at —20 °C is 55 ~ 127 ] to meet the requirement of standard.
Material Index Unpreheat Welding, 80 kg High Strength Steel, Y-Groove Welding Cracking Test
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Table 1 Chemical composition,carbon equivalent and crack sensitivity coefficient of experimental steel
TFIRSY/ % ¢ p

C Si Mn P 38 Alt
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Nb Ti Mo B A

<0.07 0.15~0.30 1.30~1.70 =<0.012 =0.005 0.015~0.055 =0.50 =<0.05 0.03~0.05 0.1~0.4 0.001 ~0.002 =0.40

=0.20
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Table 2 Properties of experimental steel plate after DQ and
tempering at 450 ~700 °C
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Fig. 1 Morphology of microstructure of tensile fracture of test steel tempering at 450 °C (a) ,500 °C (b) and 550 C(c)
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Table 3 Test results of impact and tensile of welding joints of test steel
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Fig.2 Macrostructure of near heat affected zone; (a) manual arc welding and (b) gas shielded
welding
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Fig.3 Microstructure of weld of Y-groove welding cracking test samples; (a) manual arc welding and
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Fig.4 Microstructure of weld seam of test steel Y-groove welding cracking test samples (a) manu-
al arc welding and (b) gas shielded welding,SEM

manual arc welding and (b) gas shielded welding
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Fig.5 Microstructure of weld joint fusion zone of Y-groove welding cracking test samples: ( a)
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Fig.6 Microstructure of coarse grain area in weld seam of Y-groove welding cracking test samples with manual are welding at different
ambient temperatures; (a) normal temperature, (b)15 °C and (¢)5 C
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