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Abstract: Pure water and different medium aqueous plasma arc were used to weld 7A52 aluminum ak
loy plate of 6mm thickness. The arc force of different medium aqueous plasma arc was measured. The
microstructure and properties of 7A52 aluminum alloy welded joints of different medium aqueous var
por plasma arc were studied. T he results indicate the higher the acetone, the larger the arc force and
the deeper the penetration. T he oxidizability of the plasma arc is decreased with the increasing of the
acetone, which can improve the quality of the welded joint. The aqueous vapor with acetone concerr
tration of 40% ( volume fraction) presents the optimum properties and microstructure for the welded
joints. There was harden and soften zone in the HAZ(heat affected zone), which is mainly related to
the arc force, the conducting speed of arc heat, the conversion of the strengthen phase and the aging
state.
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1 (CS), G 2410MPa, 52
T% 100mm X 100mm X 6mm, ER5356,
6mm  TAS2 : #3mm, 1,2
1 7A52
Table 1 Chemical composition of 7A52 alum inum alloy
Element Si Fe Cu Mn Zr
M ass fraction/ % 0.25 0.30 0.050.2 0.20.5 0.15
Element Cr Ti Zn Mg Al
M ass fraction/ % 0.15 0.15 4.0-4.8 2.62.8 Bal
2 ER5356
T able 2 Chemical composition of ER5356 filler
Element Si Fe Cr Mn Zn
M ass fraction/ % 0.25 0.40 0.150.25 0.20.5 0.10
Element Cu Ti Mg Other Al
M ass fraction/ % 0.10 0.050.15 4.55.5 0.05 0. 15 Bal
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(a) ; (b) 20%
(¢)40% 5 (d) 60%
Fig.3 Section macrographs of different medium vapor plasma arc welding joints
(a) joint of pure water; (b) joint of 20% acetone arc

(c)joint of 40% acetone arc; (d) joint of 60% acetone arc
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Fig. 4 Microstructure of 7A52 aluminum alloy
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Fig. 5 Microstructure of 7A52 aluminum alloy welded joints of different aqueous m edium
(a) FZ of pure aqueous medium arc joint; (b) WZ of pure aqueous medium arc joint;
(¢) FZ of 20% acetone aqueous medium arc joint; (d) WZ of 20% acetone aqueous medium arc joint;
(e) FZ of 40% acetone aqueous medium arc joint; (f) WZ of 40% acetone aqueous medium arc joint;

(g) FZ of 60% acetone aqueous medium arc joint; (h) WZ of 60% acetone aqueous medium arc joint
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Fig. 6 Tensile strength vs acetone consistency
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Fig. 8 Fractograph of 7A52 aluminum alloy welded joint

of 40% acetone aqueous medium
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