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Impact of Laser Shock Peening on Welding Seam of Flame Detector in Afterburner
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Abstract: In order to study the causes of welding seam abnormal cracking of afterburner flame detector after laser shock peening
(LSP), X~-ray diffraction and metallographic methods were used to analyze the effect of laser shock peening, and the fracture was observed
by scanning electron microscope. A finite element model similar to the observed weld seam defects was established in Abaqus finite ele-
ment analysis software, and the LSP treatment and shock wave propagation process of weld seam defects were simulated and analyzed. The
test results show that the area with good material integrity treated by LSP will be reserved with large residual compressive stress on the sur-
face, and the surface metal grains will be refined, and the fatigue cracks initiation and propagation will occured at the weld seam defect lo-
cation. The finite element analysis results also show that after the weld seam with delamination defect is strengthened by LSP, the shock
wave will reflect at the delamination defect, resulting in cracking at the delamination position, forming crack source and fatigue cracking.
According to the test and simulation analysis results, in order to improve the fatigue resistance of flame detector weld seam by laser shock,
it is suggested to improve welding process and welding quality.
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