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ABSTRACT: The work aims to deal with the low joint strength in direction connection of aluminum alloy and carbon fiber re-
inforced thermoplastic composites (CFRTP) to improve the laser connection strength of dissimilar materials. This paper prefab-
ricated micro-textures on the surface of aluminum alloy through laser texturing process, and then used fiber laser to connect
aluminum alloy and CFRTP. The effect of laser welding process parameters on the tensile and shear properties of aluminum al-
loy and CFRTP welded joints was studied. When the laser power was 750 W and the welding speed was 0.2 m/min, the tensile
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shear force of the aluminum alloy/CFRTP joint reached the maximum value of 5 209 N, which was 2.29 times that of the joint

without laser texturing. Fracture analysis by scanning electron microscope (SEM) revealed that the interface fracture forms were

mainly CFRTP prolapse and shear fracture. The analysis of fracture with SEM and energy dispersive spectroscopy (EDS) found

that there was a micro-mechanical interlocking effect at the bonding interface, and there was an element transition layer at the

interface. The results show that as the laser power increases, the tensile shear force of the welded joint increases, but when the

welding power is high, the heat input will be too large, causing thermal decomposition of the resin, resulting in a decrease in the

tensile shear force of the welded joint. As the welding speed increases, the welding heat input decreases, resulting in a decrease

in the amount of resin melted during the welding process and a decrease in the tensile and shear stress of the welded joint. The

mechanical interlocking effect at the bonding interface makes the welded joint have high bonding strength.
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Tab.1 Chemical composition of 6061 aluminum alloy wt.%
Si Fe Cu Mn Mg Cr Zn Ti Al
0.4-0.8 0.7 0.1-0.4 0.15 0.8-1.2 0.04-0.35 0.25 0.15 Bal.
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Tab.2 Welding experiment parameters

No. Laser power/W spee\c)i&;ﬂg?rrln%n*l)
1 500 1
2 750 1
3 1 000 1
4 1 500 1
5 2 000 1
6 750 0.2
7 750 0.5
8 750 0.8
9 750 1
10 750 1.2
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Fig.1 Schematic of laser connection between 6061 aluminum alloy and CFRTP: a) laser joining process; b) laser joint
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Fig.2 Microstructure of aluminum alloy surface
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Fig.3 Tensile-shear properties of welded joints at different laser power: a) maximum tensile shear; b) load-displacement curve
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Fig.4 Macro morphology of fracture at different welding power
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Fig.5 Tensile-shear properties of welded joints at different welding speed: a) maximum tensile shear; b) load-displacement curve
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Fig.6 Macro morphology of fracture at different welding speed
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7 FRA AT 0 OIS
Fig.7 Micromorphology of aluminum alloy side fracture: a) SEM observation position; b) area A in Fig.7 a); ¢) area b in Fig.7 b)
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Fig.8 Interface bonding morphology of aluminum alloy/CFRTP: a) close to the weld; b) away from the weld
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Fig.9 EDS line scan results: a) line scan position; b) line scan results
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