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Research on Optimization of Welding Process for Metal Materials Based on
Laser Technology
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Abstract : To solve the problems of uneven joint quality and high difficulty in defect control during laser welding of
metal materials, this paper conducts research on process optimization. Firstly, it analyzes the principle
of laser welding technology and the energy absorption characteristics of metal materials, clarifying
the correlation mechanism between key process parameters and welding quality; then, it explores
parameter optimization, material pretreatment and process control strategies through experimental
design, and establishes a multi-parameter collaborative optimization scheme. The experimental results
show that the optimized process increases the tensile strength of stainless steel welded joints by 18%
and reduces the defect rate to 2.3%. This research provides theoretical support and practical guidance
for quality control and efficiency improvement in laser welding of metal materials.
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