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Study on Forming and Joint Microstructure Properties of Laser-MIG Hybrid Welding of
7075/6061 Aluminum Alloys with Nanoparticle Reinforcement
Wang Gang', Cao Jianghai'?, Tian Rui®*, Tan Yuanhang®, Xue Haoyue'?, Yao Zongxiang', Yin Limeng'
("School o f Mechanical and Intelligent Manu facturing » Chongqing University of Science and Technology »
Chongqing 401331, China; *Zhongwu Welding Research Institute , Guangdong Academy of Sciences , Guangzhou 510651,

Guangdong, China; *Shenzhen Baochenxin Laser Technology Co. , Ltd. s Shenzheng 518000, Guangdong, China)
Abstract Laser-MIG composite welding of =3 mm 7075-T6 and 6061-T6 dissimilar aluminum alloys was carried out by using
1.0 vol. % TiC nanoparticles of 7075 wire, the effects of different welding parameters on weld shaping were comparatively ana-
lyzed and the microstructure and mechanical properties of the joints under the optimal welding parameters were investigated.
The results show that: with the increase of welding current, the weld depth and width increase, and the porosity decreases first
and then increases; with the increase of welding speed, the weld depth and width decrease, and the porosity increases first and
then decreases; with the increase of laser power, the weld depth decreases first and then increases, and the width gradually in-
creases, and the porosity decreases first and then increases; with the increase of laser power, the weld depth decreases first and
then increases, and the porosity decreases first and then increases; in the case of the laser-MIG composite welding with the
welding current =153 A, the welding speed v=0.1 m/s and the laser power P = 4,1 kW optimal parameters, the joint po-
rosity rate of about 0. 17 % ; weld organization for the fine equiaxial dendrites, welded joint Vickers hardness minimum appeared
in the 6061 side of the heat-affected zone, 62.4 HV, the width of which is about 3 mm; welded joints R, = 208. 6 MPa, R »
= 152.5 MPa, A = 4.7%, the fracture shows a clear ductile fracture characteristics.
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Table 1 Mass percentage of chemical composition of base material and welding wire

Element Si Fe Cu Mn Mg Cr Zn Ti Al

AAT075 0.40 0.461 1. 60 0.30 2.65 0.25 5. 41 0.20

AA6061 0.62 0. 460 0.28 0.05 1.08 0.16 0.02 0.03 Bal.
7075TiC weld — — 1. 80 3.20 — — 8. 60 1. 80

x2 BMEEBENFEEE

Table 2 Mechanical properties of base material at room temperature

Mechanical properties Tensile strength R,,/MPa Yield strength R, »/MPa

Post-break elongation A

7075-T6 548 491 7.2
6061-T6 331 296 22. 4
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Table 3 Composite welding process parameters

Serial Defocusing quantity/ Welding current/ Welding voltage/ Welding speed/ Laser power/

number mm A \% (mes™H) kW
17 —2 121 18.1 0. 10 4.1
27 —2 153 20.0 0. 10 4.1
37 —2 188 20.9 0. 10 4.1
47 —2 218 21.7 0. 10 4.1
57 —2 153 20.0 0. 04 4.1
67 —2 153 20.0 0. 06 4.1
77 —2 153 20.0 0.08 4.1
87 —2 153 20.0 0.10 3.9
97 —2 153 20.0 0.10 4.3
10% —2 153 20.0 0. 10 4.5
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