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The Analysis on Temperature and Stress Characteristics of
Stainless Steel Sheet Under High Power Laser Spot Welding

CHEN Xiangyu JIAN Qifei”
( College of Mechanical and Automobile Engineering South China University of Technology Guangzhou Guangdong 510640 China)

Abstract: The 304 stainless steel sheet with 0.5 mm thickness is set as the research object. Thermo-structural indi—
rect coupling method is used to obtain its distribution and variation characteristics of temperature field and stress
field during the spot welding process of 3 000 W power fiber laser. In the temperature field simulation process the
modified cone-shaped heat source model is adopted and the simulated solder joint shape is compared with another
that obtained by the experiment under the same conditions. The results show that the temperature field distribution
obtained by using the modified heat source is consistent with the actual process. According to the result of simula—

tion the solidification rate of the molten pool is above 4 000 K * s ™'

which belongs to rapid solidification that is far
from equilibrium. During the whole welding process the maximum Von Mises stress of the calculated domain is dis—
tributed in the clamp position and around the molten pool the high stress zone appears.

Key words: laser welding; finite element analysis; 304 stainless steel



