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Effect of mechanical vibration on microstructure and
properties of 2A14 aluminum alloy TIG welded joint
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(1. Zhengzhou Railway Vocational and Technical College, Zhengzhou 451460, China;
2. East China Jiaotong University, Nanchang 330013, China)

Abstract: The effects of welding current, mechanical amplitude and mechanical vibration
frequency on the mechanical properties and microstructure of 2A14 aluminum alloy TIG wel-
ded joint were studied in test. The results show that the weld structure of 2A14 aluminum
alloy can be obviously improved by applying mechanical vibration during the process of TIG
welding. During the drawing process, the weakest area of the welded joint is transferred from
the center of the weld where the mechanical vibration has never been applied to the position
where the weld is near the fusion line when the mechanical vibration is applied. Increasing
the mechanical amplitude or the mechanical vibration frequency can effectively refine the
weld center structure, but not the greater the mechanical amplitude or the mechanical vibra-
tion frequency the better. If the mechanical amplitude or mechanical vibration frequency is
too large, porosity will be formed in the weld, and the mechanical properties of the welded
joint will be reduced. When the welding current is 120 A, the mechanical amplitude is 0. 06
mm and the mechanical vibration frequency is 45 Hz, the 2A14 aluminum alloy welded joint

has the best tensile strength and elongation after fracture.
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Table 1 Chemical composition of test aluminum

alloy and welding wire(wt/% )

HH Si Fe Cu Mg Mn Ti Zn Al

2A14 £6f 0.15 0.22 4.51 1.55 0.58 0.09 0.05 Ak

ER4043 #84 5.12 0.13 0.11 0.12 0.06 0.10 0.06 4

#9220 em/min, HLHK IR 3h £ #) £ 0. 02 mm ~ 0. 08
mm AP S5 R4 6 7E 25 Hz ~55 Hz .
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Fig. 1 Schematic diagram of mechanical-vibration

assisted TIG welding
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Table 2 Effect of welding current on mechanical

properties of 2A14 aluminum alloy welded joint

KON FE 7 i N EEFF EARH 120 mm x 80 mm
x4 mm HUARIKEE 35 0 F B 60°, TEUE KT A K
I Maxstar 200DX TIG JEA/LIEAT B ] R AR 2, 4%
R AR B RS & B0 B EfE R
e R & b, PLBER 30 30 R T E O 0 ~ 200
Hz HLUARIR 28 BE AT JEVE N 0 ~ 5 mm, 47 457 B
1, EHUBIRSITERT TIG ff4k TE SR Mt %
LU 100 A ~ 130 A, /454 12 em/min, 15 22 3% &

% U5 B W/

/A /(N +«mm~?) K#/% WA
100 284 4.73 AL
110 287 4.91 fRagh.L
120 296 4.96 1REghL
130 279 4.94 JRsE L
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Fig. 2 Microstructure of weld center of 2A14 aluminum alloy welded joint under different welding current
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Table 3 Effect of mechanical amplitude on mechanical

properties of 2A14 aluminum alloy welded joint

Pl R bR W S
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Fig. 3 Microstructure of weld joint center under different mechanical amplitudes
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Table 4 Effect of mechanical vibration frequency
on mechanical properties of 2A14 aluminum

alloy welded joint
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Fig. 4 Microstructure of weld joint center under different mechanical vibration frequency
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