AR (R e 30)

%37 & 2020 4EEE 3 M) AEROSPACE SHANGHAI(CHINESE & ENGLISH)

PE K BH 32
MBI AT , f Al SR AR PR B BRI e T

j(;:l:u_%ig}:éﬁ—/\éni_mkg*fif}

WA, EZ N F#H, B, ANE,FNMR,E &
(MR FZERELT ARASG, i 200245)

-—l\ % I‘i EE

M OEARARFARBERAR KRR @RS L SR E PR SR 6T LB AR T H R8P B
E . AT RE AR E R F R Y e, AR A28 8 T R OB AT e A e Sk R AL e LR A AR AT T
O IR AA R Bt KA ERTARTTHE, BRRARARFWIFZRIAT G A2REL PR % R
ARRGIR A IR B R B E A PR R R R R G Agh CuU F AR T 3B R Z KL B RS, A KR
HRATA LR BT Y HE B AR A F 05 120 J.0.276 MPa A8 T, B A 32 B A T % 2] 90 N

KA A B IR BB LR, EAE ML
RESFES: TG 456.9 MBRARRAD: A DOI: 10.19328/].cnki.1006-1630.2020.03.013

Microstructure and Mechanical Properties of Ultrasonic Welding Joint of Large

Multilayer Silver-Plated Thin-Walled Woven Copper in a Large Scale

HE Xiaobin, LANG Zongling, LIU Ziyang, JIANG Chen,
LIU Shuangbao, LUO Xiaoyi, LEI Ting
(Shanghai Aerospace Equipments Manufacture Co., Ltd., Shanghai 200245, China)

Abstract: The ultrasonic welding technology is adopted to weld large plane ultra-thin copper foil with multi-ply
double-layer silver-plated woven copper for the future Chinese space station. The effects of different parameters on the
mechanical properties of the joint are analyzed, the microstructure characteristics of the typical joint interface are
analyzed by scanning electron microscope, and the finite element simulation is used to simulate the welding behavior.
The results show that the welding of thin-walled copper foil and silver-plated woven copper is realized by the ultrasonic
welding. The structure of the solder joint is dense, and there is no obvious defect. The solder joint is composed of Ag
and Cu elements. The welding temperature is far from the melting point, and it is a low temperature welding behavior,
the mechanism of which is diffusion. The experimental results show that when the welding energy is 120 J and the
welding pressure is 0.276 MPa, the tensile force of the base material can reach 90 N.
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Fig.1 Experimental material
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Fig.2 Schematic diagram of the ultrasonic welding process
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Fig.3 Macroscopical morphology of the joint cross section

Fig.4 Morphology of the solder joint surface
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Fig.5 EDS line scan of the welded joint
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Fig.6 Stretch diagram of the welded joint
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Fig.7 Test results of the tensile property of the welded

joint
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Fig.9 General grids of the welding structure
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Fig.8 Ultrasonic welding process
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Fig.10 Temperature field distributions of the ultrasonic

welding
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Fig.11 Stress distributions of the ultrasonic welding
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Fig.12 Contact pressure distribution on the contact

surface of the copper plate
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Fig.13 Section deformation diagram in the direction of vertical vibration
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