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Abstract In this paper, we introduce the laser stir welding method to reduce the welding defect of laser heating to
aluminum alloy during the laser welding of carbon fiber reinforced thermal polymers (CFRTP)/aluminum alloy and
improve the mechanical properties of welded joints during the jointing process. With the same laser power and
welding speed, the jointing strength of this method is 3.25 times of that of the traditional linear welding method.
Moreover, the bubble defect in laser stir welding is significantly reduced, and a good welding morphology is
obtained. Further, the temperature field in the laser stir welding of the CFRTP/aluminum alloy is simulated to
study the mechanism of laser stir welding in CFRTP/aluminum alloy. The results show that the temperature on the
surface of aluminum alloy changes in the form of a non-equal amplitude oscillation. Two peaks are observed, and
laser stir welding can reduce the welding defect owing to these peaks, amongst other reasons. The weld depth and
width are calculated, and the error is within 9.87% .
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Table 1 Thermophysical parameters of 7075-T6

aluminum alloy

Thermal
Specific heat /  Density /

(Jekg™'=C™ (kgem™®)

Temperature / .
conductivity /

(Wem '=C™H)
25 130 860 2788
60 134 870 2781
100 142 900 2775
149 159 935 2760
200 175 970 2750
300 185 1020 2725
400 193 1120 2700
500 197 1320 2675

2 PA Y T700 MBS 5
Table 2 Thermophysical parameters of PA and T700

Specific heat /  Thermal conductivity / Density / Decomposition
Material ) Melting point /°C .
(Jekg '+C™H (Wem 'eC™H) (kgem *) temperature /C
PA 2500 0.25 1150 253 330
T700 712 6.5 1760 3000 —

PRSI AR E 27 OB AR 45 R 4 b B AT OB
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Fig. 4 Jointing strength and tensile-fracture morphology of welded joints of CFRTP/aluminum alloy from different

laser welding methods. (a) Jointing strength; (b) tensile-fracture morphology
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Fig. 5 Section morphologies of welded joints of CFRTP/ALI alloy from different laser welding methods.

(a) Laser linear welding; (b) laser stir welding
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Fig. 6 Effects of welding parameters on joint strength of welded joint. (a) Laser power;

(b) welding speed; (c) stir amplitude; (d) stir frequency
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