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Influence of GTAW welding process parameters on the microstructure
and properties of 2A12 aluminum alloy plate weld seam

YAN Jie, HU Shuilian,ZHANG Weiwei, BAI Pengfei, LI Tao
( State-owned Wuhu Machinery Factory, Wuhu 241000, China)

Abstract: In view of the fact that the aluminum alloy web of an equipment is prone to
cracks and wear after certain period of use, the non-melting tungsten electrode argon arc
welding method was used to repair it, and the effects of different welding currents and argon
oas flow on the microstructure and mechanical properties of 2A12 aluminum alloy surfacing
weld were studied. The results show that when the argon flow rate is constant, the tensile
strength increases first and then decreases with the increase of current, the tensile strength 1s
the largest when the welding current i1s 60 A, and the tensile fracture position is on the base
metal. When the welding current is constant, the tensile strength increases first and then de-
creases with the increase of argon flow, and the tensile strength is the highest when the argon
flow rate is 8.5 L/min. When the welding current is 60 A and the shielding gas ( argon)
flow rate 1s 8. 5 L/min, the average tensile strength of the joint reaches a maximum of
127.09 MPa. The hardness distribution trend of welded joints under different parameters is
almost the same, and all of them show an M-shape.

Key words: 2A12 aluminum alloy; GTAW ; aluminum alloy repair; surfacing weld; mi-

crohardness ; tensile strength
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Table 1 Chemical composition of 2A12 aluminum

alloy (mass fraction/% )
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Si Fe Cu Mn Mg /n Cr  Ti Al

0.50 0.50 3.8~4.9 0.3~0.9 1.2~1.8 0.25 0.10 0.15 433

R2 AAM BZUFERGR(FRESTE %)
Table 2 Chemical composition of 4A11welding

wire ( mass fraction/% )
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Fig. 1 Square wave TIG355 AC/DC TIG welding machine
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Table 3 Test parameters of GTAW welding process

for 2A12 aluminum alloy flat overlay
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Fig. 2 Schematic diagram of surfacing weld

tensile specimen
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Table 4 Macroscopic forming of surfacing welding of
2A12 aluminum alloy plate
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Fig. 3 Microstructure of the base metal 2A12 aluminum alloy
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Fig. 4 Microstructures of 2A12 aluminum alloy surfacing weld under different welding currents and argon flow rates
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Fig. 5 Tensile fracture position of 2A12 aluminum

alloy plate by surfacing welding
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Fig. 6 Effect of different currents on tensile strength and
elongation after break of 2A12 aluminum alloy plate

surfacing weld ( argon flow rate 8.5 L./min)
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Fig. 7 Effect of different argon flow rates on tensile strength
and elongation after break of 2A12 aluminum
alloy plate surfacing weld ( current 60 A)
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