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Analysis of porosity characteristics of 5052 aluminum alloy
welded by hybrid CO, laser-MIG welding

MA Zhi-hua' CHEN Dong-gao' LI Na® TAN Bing'
( 1. Laboratory of Welding Process and Materials Ningbo Branch China Academy of Ordnance Science Ningbo 315103 China;
2. College of Mechanical Engineering Zhejiang University of Technology Hangzhou 310014 China)

Abstract: Hybrid CO, laser-metal inertia gas( MIG) welding is an efficient and fast welding method however porosity is
prone to produce when welding aluminum alloy. In order to analyze the porosity characteristics of aluminum alloy in medium
thickness by means of hybrid CO, laser-MIG welding 10mm thick 5052 aluminum alloy was welded by means of bead weld.
Theoretical analysis and experimental verification was carried out. The results show that the heat source space and the back
protection cushion block influence the porosity obviously. The porosity rate is minimum when the heat source spacing is 2mm ~
3mm. Porosity can be effectively suppressed by @ack protection of cushion block.
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5052 CO, -MIG 781
Table 1  Chemical composition of wires and base metal( mass fraction) 10L/min, 10mm 5052
w( Mn) w(Zn) w(Cr) w(Ti) w(Mg) w(Si) w(Al) o
ER5356  0.0015 <0.0020 0.0015 =<0.0050 0.0500 0.0020 allowance 2mm MIG
5052 0.0010 0.0015 0.0020 0.0015 0.0266 0.0011 allowance )

Table 2 Welding process parameters

welding method

laser power P/W welding speeding v/( mm * min ")

defocusing distance Af /mm

arc current I/A

wire extension b/mm

laser welding 4000 1000 0
hybrid welding 4000 1000 0 145 14
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a—X-ray detection pattern diagram of copper pad protection

tection pattern diagram of back protection cushion

Fig.6 Schematic diagram of cushion for protecting the weld back
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