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Abstract The tensile properties under room temperature ,and under liquid nitrogen temperature ,and the distrib-

uting of micro-hardness, and the results with digital speckle correlation method were compared between 2219 aluminum

alloy joints with single-layer welding and single-sided double-layer welding process. The comparison shows that the

tensile strength,the elongation rate and the micro-hardness of the joint with single-sided double-layer welding is obvi-

ously better than the single-layer welding joint. This different is caused by the bigger heat input of single-layer welding

than the double in one time. The materials in the single-layer welding joint was more badly influenced by welding heat

input, and the height and figure of weld reinforcement on back side of joint is difficult to control.
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Fig.2  Size of joints for properties test
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Fig.3 Photo showing the fracture of the joint
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Tab.1 Tensile strength and elongation of joints

FiA5E FE/ MPa HEAH /%
R el - -
S S SENME TF¥ME
FUEMRER 177 ~319 242 2.1~6.0 3.7
WOESEH R 229 ~328 272 2.4~7.0 4.4
HE IR 199 ~340 279 2.0~6.0 3.4
RGEFGHR 272 ~404 323 2.3~6.6 4.1
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Fig.4 Distribution of micro-hardness on welding joints
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Fig.5 Distribution of strain on the front surface of single-
layer joint approach tensile failure
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Fig. 6 Distribution of strain on the front surface of single-sided

double-layer joint approach tensile failure
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Fig.7  Distribution of strain on the back surface of single-

layer joint approach tensile failure
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double-layer joint approach tensile failure
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Fig.9 Distribution of strain on the width-midline of

single-layer joint under 14 kN load
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sided double-layer joint under 14 kN load
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Tab.2 Width of the zone that surface strain bigger than

6% of joints during the tensile process
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