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Research on Thermal Cycling of Deep Penetration Laser Welding to Safety

Part of Vehicle Body
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Abstract Based on the thermojunction assignment test, actual thermal cycling curve of welded seam heat-affected
zone is obtained. After simplifying high-temperature plasma as dot heat reservoir, heat reservoir of light gauge
welding as linear heat reservoir and adopting principle of superposition, mathematical model to laser welding zinc
coated high strength steel is established and analyzed, meanwhile theoretical thermal cycling curve of welded seam
heat-affected zone is obtained. By contrasting the two results, it demonstrates that thermal cycling mathematical
model can explain actual thermal cycling process of deep penetration laser welding. Microscale martensite is existed
in welding seam microscopic structure, which indicates that thermal cycling characteristic of laser welding is quick

)

heating and cooling velocity.
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Table 1 Chemical composition of tested materials

C Si Mn P S Others
<0.18 0.5 <2.0 =0.025 <C0.015 >=0.015
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Table 2 Mechanical properties of tested materials

o,/ MPa 6./ MPa 8 /%
800~950 =>500~650 =10
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Fig.5 Practicable hot recycle curt of welding HAZ
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Fig. 6 Metallurgical structure of welding seam
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Fig. 7 Theoretical curve of T—¢
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