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Q&PISOCR steel resistance spot welding process optimization
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Abstract:In this paper, the resistance spot welding of Q&P980CR steel under conventional welding parameters is studied. Due to the
high carbon equivalent of Q&P980 base metal,the joints contain much hardening structure and manifest poor plasticity,resulting in
interface fracture in the tensile—shear tests. Thus,the optimization scheme with the additional postheat current pulse is put forward.
Based on SORPAS numerical simulation,the influence of the postheat pulse welding current and welding time on the cooling rate of
section—tgs of the welding joints is studied,and the optimized welding parameters are determined. The experimental results show that the
postheat current pulse increases the tensile—shear strength and cross—tension strength of the welding joints,and the failure mode of the
joints changes from interface fracture to pullout fracture,indicating that the postheat current pulse effectively reduces the cooling rate
and improves the toughness of the welding joints.
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Table 1 Chemical component of Q&P 980 steel %
w(Mn) w(Si) w(C) w(Al) w(Cr)
1.9352 1.592 7 0.263 0.095 4 0.047 9

w(S) w(P) w(Ni) w(Fe)
0.036 7 0.018 5 0.0158 Aeim
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Table 2 Mechanical property of Q&P980 steel
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Fig.1 Variation of tensile—shear strength and nugget dia—
meter of welding joint with welding current
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Fig.2 Variation of CTS/TSS of weld joint with welding
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Table 3 Tensile —shear failure mode of Q&P steel spot

welding joint
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7.0 4.72(°&i%) 13.211 IF
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Fig.3 Variation of tensile—shear strength and nugget dia—
meter with welding time
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Fig.4 Variation of tensile—shear strength and nugget dia—
meter of with electrode force
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Fig.5 Thermal cycle curves in different zone of welding

joint
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Fig.6 CCT diagram of Q&P980 steel
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Fig.7 Schematic view of current mode of postheat pulse
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Fig.8 Temperature variation curves of nugget central se—
ction with postheat current impulses
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Table 4 Variation of residence time during section—#y; and
cooling rate with postheat pulse welding current
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Fig.9 Temperature variation curves of nugget central se—

ction with postheat welding time
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Table 5 Variation of residence time during section—#3s and

cooling rate of the joints with postheat pulse welding time
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Table 6 Variation of mechanical properties of the joints
with postheat pulse welding current
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Fig.10 Variation of mechanical properties of Inverter
welding joint with postheat current
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Fig.11 Tensile—shear curves under different postheat cu—
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