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GTAW process study of 3A21F aluminum alloy for aircraft rear fairing
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Abstract: In order to verify whether the performance of a certain type of aircraft rear fair-
ing aluminum alloy after welding meets the requirements, this experiment uses 3A21F alumi-
num alloy for gas tungsten arc welding (GTAW ). The influence of different process parame-
ters on the microstructure and performance of 3A21F aluminum alloy GTAW weld seam was
studied through macroscopic inspection, metallographic structure, and hardness tensile tes-
ting methods. The results show that the edge of the weld shows columnar crystals. The stress
concentration is easy to form in this area. The weld center is mostly equiaxed crystals. The
grain size of the bottom structure of the heat-affected zone ( HAZ ) near the 3A21F base
metal is relatively larger under the influence of external heat sources. With the increase of
welding current, the number and size of columnar and equiaxed crystals gradually increase.
The argon flow rate has almost no effect on the microstructure at the joint. The microhardness
test results show that the width of the columnar crystal zone increases with the increase of
welding current and argon flow rate. The hardness of columnar crystals i1s higher than that of
equiaxed crystals, and the hardness of the base material is the lowest. The tensile test results
show that when the welding current 1s 47 A and the argon gas flow rate 1s 6.5 [./min, the
maximum tensile strength of the weld seam can be obtained at 112. 89 MPa, which reaches

76% of the base material strength and meets the process requirements of a certain aircraft
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