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Abstract The effect of weaving welding on the joint of a 2219 aluminum alloy with dissimilar heat treatment,
C10S+CYS, was investigated. Comparison was made with the conventional tungsten inert gas arc welding, focusing
on the mechanical properties, microstructures and hardness distribution of the joints. Analysis exhibits that the
weaving—welding improves the mechanical properties of the joint compared with the conventional welding.
Meanwhile, the hardness of the joint in the middle and lower region of the partially-melted zone (PMZ) and over—
aged zone (OAZ) decreases and the width range increases. The strain distribution before the onset of the fracture at
the joint shows a W-shape pattern when the joint is weaving welded. In contrast, the peak strain is along the
diagonal direction for a conventionally welded joint. Microscopic observation of the fracture reveals that weaving
welding led to a reduction in the amount and size of the second continuous phase in the partially-melted zone (PMZ)
and over—aged zone (OAZ), in the CYS side of the joint, and that fracture is caused by a ductile—rupture—dominated
mixed fracture mode
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Tab.1 Main chemical composition of 2219 alloy wt%

Cu Mn Fe Si Zr Zn Mg Ti Al
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Tab.2 Welding parameters

T2 FREHL/A TR R/V R E /m - h! 1% 22 3% )% /mm + min™! LR /L min™!
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Fig. 2 Welding seam forming of two kinds joints
3 NIEB T H L BURR B W7 K
ESIOPO N AR S W e Pk S0 SRR Ok Ik 0954
o 288. 9 MPa, 8 RHLE L UL 1Y 276. 6 MPa 12

140

Wk
130+

120 0

110-
100-
90"

BAMEEEE (HV0.1)

804
704

60

2 4. 4% BN LW S MR R 6. 1%, B0 A%
S0 4. 5% $ 20 35. 6% T UL T 2219 S A
PR A G4k B 3k =g T
PRI K 72 A Mg, W A R 4 v i 2 ]
o T HURL O B B R R Sk S R R R A iR
HEK,

F3 AWIRBEIZELN¥ME

Tab.3 Tensile test results of two Kkinds joints

. BLhisREE R, /MPa W f (2 A/%
w S WA EshEsk WMk

1 276.5 270.5 7.0 53

2 301.7 276.2 7.7 5.2

3 290.5 275.0 5.1 4.5

4 288.0 285.5 6.7 4.2

5 293.0 282.0 5.5 3.5
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Y{E 288.9 276.6 6.1 4.5
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Fig. 3  Microhardness distribution on transverse cross—section of two kinds joints
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Fig. 4 Contours of the strain in the transverse section during the tensile test for the two joints
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Fig. 5 Microscopic observation of the welding zone (WZ) in the joint cross sections
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Fig. 6 Microscopic observation of PMZ,0AZ and HAZ in the CYS side of joint crosss section
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Fig. 7 Morphology of fracture in the crack zone
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