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Analysis of Acoustic Emission Signal in The Tensile Process of Weld—

bonding Joint and Its Damage Model

ZHAQO Jungian ZENG Kai XING Baoying WANG Kaiwei

(Yunnan Key Laboratory of Intelligent Manufacturing Technology for Advanced Equipment , Faculty of Mechanical and Electrical

Y1 Jinquan
Engineering, Kunming Universily of Science and Technology, Kunming  650500)

Abstract The weld-bonding test was carried out based on Box—Behnken Design response surface method, the
acoustic emission signals in the stretching process of weld—bonding, spot—-welding and adhesive joints were
collected, and the signal was decomposed and reconstructed by wavelet packet. The weld nugget failure fracture was
analyzed based on the hits history diagram, and the damage models of three kinds of joints were established through
the cumulative hits. The results show that the three types of joints have abundant acoustic emission signals in the
yield stage and fracture stage. Adhesive layer failure and weld nugget failure can be distinguished by acoustic
emission signal characteristics. And the failure frequency of the adhesive layer is mainly concentrated in 0 to 62. 5
kHz. When the weld nugget fails, the frequency is mainly concentrated in 31.25 to 281.25 kHz. The acoustic

emission hits history diagram can reflect the failure process of the nugget on the whole. The established damage

model can better characterize the damage state of the specimen.

Key words Weld-bonding, Acoustic emission, Wavelet packet, Response surface
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Fig. 1 The size and tensile diagram of the specimen
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Tab.1 Factor levels of welding parameters
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Tab.2 The frequency distribution of the frequency bands

WA 2 B3l /kHe LIRS B3 A1i [k Hz
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5 125.00 ~ 156.25 13 375.00 ~ 406.25
6 156.25 ~ 187.50 14 406.25 ~ 437.50
7 187.50 ~ 218.75 15 437.50 ~ 468.75
8 218.75 ~ 250.00 16 468.75 ~ 500.00
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Fig.2 Energy distribution diagrams of three kinds of joints at yield stage
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Fig. 3 Time domain diagrams and energy distribution diagrams of three kinds of joint at the failure moment
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Tab. 4 Test values and fitting values of damage factor D of weld—bonding
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Fig. 4 Hits history diagrams and nugget failure fracture morphologyies of two kinds of joints
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