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Fig. 1 Double-sided arc welding photo for 1561 aluminum
alloy
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Table 1 Chemical composition of 1561 aluminum alloy and

wire (mass fraction, %)

Element Mass fraction/%
Matrix Wire
Mg 6.2 5.65
Mn 0.85 087
Fe 0.4 ol
Si 0.35 0.05
Zn 0.12 0.02
Zr 0.017 oLl
Cu 0.012 0.02
Be 0.00017 0.0001
o - 0.04
Al Bal. Bal.

2o Z UGRIR R, BT T HL I Ll 85~90 A
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Fig. 2 Microstructure of double-sided arc welding joint of

1561 aluminum alloy
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Fig. 4 Coarse grain zone near fusion line
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Fig. 3

Microstructures of melted zone:
(a) Coarse grain zone in top of weld; (b) Coarse
grain zone in center of weld; (c) Left coarse
grain zone in bottom of weld; (d) Right coarse
grain zone in bottom of weld; (e) Fine grain
zone surrounded by coarse grain zone in bottom

of weld
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(2)
Upper part of
weld pool

Base Flowing to Base
metal center metal

(b)

Upper Flowing
part of downstream
weld pool
Flowing to Lower part
center of weld

B 5 WK TIG 322 ARt i 8 7 i
Fig. 5 Schematic diagram of molten pool flow in double-

sided arc TIG wire welding: (a) Arc-top; (b) Arc-bottom
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Fig. 6 Vickers hardness of 1561 aluminum alloy welded joint
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Fig. 7 Tensile and bending test of welded joints
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Microstructure and mechanical properties of
1561 aluminum alloy joints made by double-sided arc welding

YAN De-jun'2, HAN Duan-feng', WANG Yi%, LUO Jiu-giang®, LIU Xiao-li%, LIANG Zhi-min®

(1. School of Shipbuilding Engineering, Harbin Engineering University, Harbin 150003, China;
2. China State Shipbuilding Corporation Huangpu Wenchong Shipbuilding Company Limited,
Guangzhou 510715, China;

3. School of Materials Science and Engineering, Hebei University of Science and Technology,

Shijiazhuang 050018, China)

Abstract: 1561 high magnesium aluminum alloy was welded by double-sided arc misplaced arc welding process, and the
microstructure and mechanical properties of the joints were analyzed. The results show that the welds are free of pores
and cracks, pores and cracks are not observed in the welds cross section of 1561 aluminum alloy. The herringbone coarse
grain zone is observed in the weld cross section of 1561 aluminum alloy by the double-sided arc dislocation vertical
welding, mixing fine grain zones on both sides of and below the herringbone coarse grain zone, and there is narrow range
of coarse grain zone in the partially melted zone. The microhardness on positive and negative of the weld is lower than
that in the base metal, but there is no obvious softening phenomenon in the heat affected zone. The tensile strength of
welded joints reaches 90% of that of the base metal, so, the mechanical properties are good. The occurrence of coarse
grain zone in the weld is studied and may be related to the temperature field and the flow field of double-sided arc
dislocation TIG welding.

Key words: welded joint; double-sided dislocation vertical welding; tissue heterogeneity; Vickers hardness
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