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Fig.1 Schematic diagram of experimental apparatus of ultrasonic impact during TIG welding
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Table1 Chemical compositions of base metal and filler metal

Mass fraction/%
Material
Cu Mg Si Zr Mn Fe v Ti Zn Al
2A14 448 1.68 1.24 0.81 0.59 0.43 0.29 0.15 0.00 Bal.
ER2319 4.33 0.91 0.62 0.29 0.70 0.00 0.33 0.55 0.26 Bal.

2 TIG RERESH
Table 2 Parameters of TIG welding power

®3 BEERHSH

Table 3 Parameters of ultrasonic impact

EA/A EP/A Duty cycle/% Frequency/Hz

300 180 75 100

Interval
time/s

Treatment
time/s

Ultrasonic
frequency/Hz

Impact
frequency/Hz

20000 0.2 0.3 2




526 %5 10 ]

BRELR, 5. BERETS phiixd 2A14 568 TIG R EECL BMA LR FE R M 2073

2 HREGMH

2.1 HEERGHXEAMALZMm

I BE AR 7 ph i R 70, X 4 mm JE ) 2A14
A SR BT PR R SE R, R4 ER2319
PR 22 oI55 AR e Sk R AR T HEAT AL R AT,
SR T BRI S ph RO R (WZ). BEX(FZ)
PLE A X (HAZ) W B A Em, R Rm

(a)

B2 2414 884 TIG ek h.0 BIA SN

B2 13 fis. GiREBH: fERgPOL, HEnEs
miifE, ERRSTHERNRES: EEEAX, NTE
M TIG JR8ek, HEk ARG, SRAKAEGHE
g e, EEBRTMAEK. 7 TIG B R
mEEtE, WEXKERMERKANERE S MK,
FERERAEKZ R TH06], ARAZ D ERR: ER
WX, MmEEmEE, SRESERSEHER
. AT, 7E TIG R s diE, BEEe
BXf 2A14 A4 TIG BEM BMALR £ TRKRK
P,

Fig. 2 Microstructures of cross section at TIG weld center of 2A14 aluminum alloy: (a) Without ultrasonic impact; (b) With

ultrasonic impact
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Fig. 3 Microstructures of fusion zone and heat affect zone for TIG welding joint for cross section of 2A14 aluminum alloy:

(a) Without ultrasonic impact; (b) With ultrasonic impact
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Fig. 4 Effects of ultrasonic impact during TIG welding on
microstructures of longitudinal section for welded joint of

2A14 aluminum alloy: (a) OM; (b) SEM
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Table 4 Tensile strength and elongation of welded joints

Sample Tensile Blongation! Averz.lge Average
No strength/ % tensile elongation/
) MPa strength/MPa %
1 243.71 5.40
2 246.24 5.28 246.18 5.33
3 248.59 5.30
4 264.80 6.12
5] 264.50 6.40 265.50 6.47

6 267.18 6.88
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Fig. 5 Fractographs of welded joints of 2A14 aluminum alloy:

(a) Without ultrasonic impact; (b) With ultrasonic impact
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Fig. 6 Effect of ultrasonic impact during TIG welding on

vibtration of weld pool
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Fig. 7 Schematic diagram of vibtration of TIG weld pool
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Effect of ultrasonic impact during welding on microstructures and
mechanical properties of TIG welded joint of 2A14 aluminum alloy

CHEN Qi-hao, LIN San-bao, YANG Chun-li, FAN Cheng-lei, QU Hong-tao

(State Key Laboratory of Advanced Welding and Joining, Harbin Institute of Technology, Harbin 150001, China)

Abstract: In order to improve the microstructures and mechanical properties of tungsten inert gas(TIG) welded joint of
2A14 aluminum alloy, ultrasonic horn periodically impacts the seam during TIG welding. The ultrasound propagates into
the weld pool through the weld and base material, so that the ultrasonic energy can effectively influence the fluidity and
crystallization of weld pool. Finally, the grain was refined and the mechanical properties were improved for welded joints.
The results show that the microstructures are significantly improved after applying the ultrasonic impact. The grain is
changed from the column grain to the equiaxed grain in the weld center and the fusion zone, and the grain size decreases
in the weld center. Moreover, the distribution of the second phase becomes more uniform and the size becomes smaller
after applying the ultrasonic impact. The ultrasonic impact during TIG welding can improve the tensile strength of
welded joint and it is improved from 246.18 MPa to 265.50 MPa. The elongation is improved from 5.33% to 6.47%. The
ultrasonic impact can improve the fluidity of weld pool, which results in an uniform temperature, so that the form of
equiaxed grain and the grain refinement can be promoted.

Key words: aluminum alloy; ultrasonic impact; TIG welding; weld pool; microstructure; mechanical property
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