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Laser transmission welding performance of GF/PPS composites
NIE Hao, YUE Guicheng, XUE Changming, GAO Jianfeng
(Shanghai Chinaust Automotive Plastics Corp.,Ltd.,Shanghai 201708, China)

Abstract : Glass fiber reinforced polyphenylene sulfide (GF/PPS) composites are widely used in aerospace, electronics, and
electrical applications due to their excellent performance. However, to solve challenges such as difficult temperature control and
inconsistent bonding during welding remain, a 980 nm wavelength semiconductor laser scanning galvanometer temperature-
controlled welding system was employed to investigate the welding performance of GF/PPS. Differential scanning calorimetry was
first used to analyze the base material for determining the appropriate welding temperature. The transmittance of GF/PPS specimens
with different thicknesses (1, 1.5 mm and 2 mm) was measured, and welding was performed by varying the number of scanning
passes. The influence of transmissive layer thickness on transmittance and weld quality was systematically examined. The results
show that the maximum transmittance of 59.4% is achieved at a thickness of 1 mm. As the thickness increases to 1.5 mm and 2
mm, the transmittance decreases to 42.1% and 28.6%, respectively. In terms of welding performance, the highest shear strength of 33
MPa is obtained under the following conditions: welding temperature of 285 °C, scanning speed of 1 000 mm/s, 45 scanning times,
and a transmissive layer thickness of 1 mm. Under the same number of scanning passes, as the material thickness increases and trans-
mittance decreases, the shear strength of the weld decreases accordingly to 29 MPa of 1.5 mm thickness and 22.9 MPa of 2 mm
thickness Scanning electron microscopy observation of the shear fracture surfaces reveals concentrated porosity in the weld zone.
The fracture morphology exhibits typical characteristics the river pattern, indicating a predominantly brittle fracture mode.

Keywords : polyphenylene sulfide ; laser transmission welding ; shear strength ; fracture morphology ; transmittance
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