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Effect of Parameters on PPCA-TIG Weld Forming of Aluminum Alloys

HUANG Yong'?, LIU Yonggang', XUE Xupu', HUANG Jiankang'?, FAN Ding"?

1. School of Materials Science and Engineering, Lanzhou University of Technology, Lanzhou 730050, China

2. State Key Laboratory of Advanced Processing and Recycling of Non-Ferrous Metals, Lanzhou 730050, China
Abstract: Taking 3003 aluminum alloy as base material, the PPCA-TIG welding gun designed and manufactured by ourselves
was used to weld it. The influence of different process parameters on the forming of the PPCA-TIG welding seam was studied,
and the influence of different process parameters on the depth to width ratio of the weld was analyzed. The results show that
3003 aluminum alloy plate with thickness of 8 mm can be welded thoroughly by using active agent SiO,, and the weld depth to
width ratio reaches the maximum when the welding current is 160A. However, when MnCl, is used for welding, the weld pen-
etration can reach 2.4 times of the traditional TIG welding, and the weld depth to width ratio reaches the maximum when the
welding current is 170A. When the welding speed is 100 mm/min™ arc length is 2mm and flow rate of the outer air flow is 12 L/
min, the weld depth to width ratio reaches the maximum under SiO, and MnCl,. The increase of the particle size of active agent
is beneficial to improve the weld surface forming, but the increase of weld penetration is weak. The depth to width ratio of SiO,
is larger than that of MnCl,.
Keywords: Al alloy; powder pool coupling active TIG welding; active agent; weld depth to width ratio; process parameter
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Fig. 1 PPCA-TIG welding method
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Fig.2 Effect of outer gas flow on weld formation (SiO, active agent)
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Fig. 3 Effect of heat input on weld formation (SiO, active agent)
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Fig. 4 Effect of welding current on weld penetration width ratio
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Table 1 Ratio of weld depth to width under different welding current

PR T/A Sio, MnCl,
140 0.480 0.460
150 0.615 0.525
160 0.750 0.575
170 0.670 0.680
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Fig. 5 Effect of welding speed on weld penetration and width ratio
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Table 2 Weld depth to width ratio at different welding speeds

J L/ (mm - min™") Sio, MnCl,
90 0.602 0.560
100 0.750 0.575
110 0.525 0.450
120 0.438 0.400
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Fig. 6 Effect of arc length on weld penetration and width ratio
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Table 3 Ratio of weld depth to width under different arc lengths

I /mm Sio, MnCl,

2 0.787 0.602

3 0.750 0.575

4 0.690 0.550

5 0.605 0.505
MnCLZ |-,
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Fig. 7 Effect of outer gas flow rate on weld penetration width ratio
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Fig. 8 Front and cross section of PPCA-TIG-SiO,
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Fig. 9 Front and cross section of PPCA-TIG- MnCl,
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Table S Process Parameters of PPCA-TIG Welding
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Table 6 Parameters of TIG Welding
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Fig. 11  Front and cross section of weld
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