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Fig. 1 Schematic of ultrasonic-assisted brazing
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Fig. 2 Microstructure of soldered joints with different ultra—
sonic acting time
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Table 2 EDS results of joints with Zn-Al filler metal

Zn Al H
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Fig. 4 Fracture location after tensile-shear test
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Fig. 5 Shear strength for different fracture location
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Table 3 EDS results of joints with Al-Si filler metal
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neering, Harbin Engineering University, Harbin 150001, Chi-
na) . pp 35 -38
Abstract:

were welded with refill friction spot welding process, in which

Lap joints of 5A90 aluminium-ithium alloy

the process parameters were changed for different purpose. The
joint mechanical test of lap shear samples and cross tension sam—
ples, metallography analysis and joint microhardness test were
carried out. The experimental results indicate that 1.5 mm thick—
ness spot welded joint shear strength is more satisfying with tool
rotation speed of 1 800 r/min and welding time of 1.5 s. The
cross tension test results shows thats the joint strength of cross
tension increases with welding time, and insensitive to the
change of weding tool rotational speed and press depth. The joint
cross section metallograph show that the joint vertical interface is
the weak joining area. The microhardness distribution indicates
that the joint weak microzone locates in joint horizontal interface.

Key words:  refill friction spot welding; aluminiumithi—

um alloy; mechanical properties; microhardness

Shakedown analysis of U-groove butt welded joints under
cyclic thermo-mechanical loadings ZHENG Xiaotao,
PENG Changfei, YU Jiuyang, WANG Chenggang ( Wuhan Insti—
tute of Technology, School of Mechanical Engineering, Wuhan
430205, China) . pp 39 -42

Abstract:  The shakedown behavior of U-groove buit wel—
ded joints under cycle thermo-mechanical loadings was studied
by ABAQUS according to the nonlinear superstition method. The
effect of the geometrical scale of welding line, yield stress, ther—
mal expansion coefficient and Young’s modulus of the base mate—
rial and weld material as well as the thickness of piping on the
shakedown behavior were studied. Results showed that the geom—
etry of welding line has little influence on the shakedown region,
while the difference between the yield stress, thermal expansion
coefficient and Young’s modulus of the base material and welding
material influence the shakedown behavior significantly due to the
great local stress. Lastly, the shakedown estimation method of U
groove butt welded joints was developed for engineering designs.

Key words: shakedown; welded joints; pressure piping;

thermo-mechanical loadings

Microstructure and mechanical properties of floating bobbin
friction stir welded joints in aluminum alloy DONG Ji-
hongl‘2 , DONG Chunlin®*, MENG QiangZ , LUAN Guohong2 s
JIAO Xiangdong’ ( 1. Beijing University of Chemical Technology,
and Electrical Institute

Mechanical Engineering

100089, Chian; 2. Beijing Aeronautical Manufacturing Technol—

Beijing

ogy Research Institute, Aviation Industry Corporation of China,
Beijing 100024, China; 2. Beijing FSW Technology Co. , Lid,
Beijing 100024, China; 3. Beijing Institute of Petro-chemical
Technology, Beijing 102617, China) . pp 43 —46

Abstract:
the whole specimen in the 12 mm thick plate joint obtained by
floating bobbin friction stir welding ( FBFSW) were studied. The

results showed that refined equiaxed grains could be observed in

Microstructures and mechanical properties of

weld nugget zone ( WNZ) , and the segregation phases were bro—
ken up and mostly dissolved into the matrix. The microstructure
in the heat affected zone ( HAZ) consists of coarse bar-shape re—

covery grain. The profile of micro-hardness across the weld ex—

hibits like “W” and the fluctuation in hardness along the thick—
ness direction of joint was small and that the HAZ has serious
softening. The fracture analysis showed that the fracture mode of
the joint is ductile fracture. When the rotating speed is 600 r/
min and the wielding speed is 300 mm /min, the good weld is a—
chieved. The tensile strength of the joint reaches 231 MPa,
which is about 79% of the ultimate strength of the base material.

Key words:  floating bobbin FSW; microstructure; me—

chanical properties; 6082 aluminum alloy

Ultrasonic-assisted brazing of Al/Fe with Al alloy
WANG Qian, LENG Xuesong, YAN Jiuchun, CHENG
Xianoguang ( State Key Laboratory of Advanced Welding and
Joining, Harbin Institute of Technology, Harbin 150001, Chi-
na) . pp 47 -50
Abstract:

successfully realized at intermediate temperature without flux in

Al/Fe clad materials joining with Al alloy were

air by using ultrasonic-assisted brazing. Mechanical properties
and microstructure of joints with Zn-Al and Al-Si filler metals
were studied. The experiment showed that the oxide film of Al
film at clad materials were effectively removed when Al/Fe clad
materials were brazed with 5A06 alloy by using Zn-Al filler met—
al. Diffusion of Al film was easily controlled. There were not Fe—
Al intermetallic compounds in the joins. Shear strength of joints
was higher than 70 MPa when the Al film was not completely dis—
solved. The joints were composed of a-Al, np—n, Zn-Al eutectic
and Zn-Al eutectoid. When Al/Fe clad materials were brazed
with 1100 Al by using Al-Si filler metal, the Al film was com—
pletely dissolved in a short time. Fe-Al-Si intermetallic com—
pounds and microcracks were observed and the shear strength
was only 20 MPa.

Key words:  ultrasonic-assisted brazing; Al thin film/Fe
clad materials; Al alloy; Zn-Al filler metal; Al-Si filler metal

Microstructural characteristics and mechanical properties of
laser-welded copper and aluminum XUE Zhiqing'?, HU
Shengsun', ZUO Di*, SHEN Jungi'( 1. Tianjin Key Labora—
tory of Advanced Joining Technology, Tianjin University, Tianjin
300072, China; 2. School of Materials Science and Engineer—
ing, Tianjin University, Tianjin 300072, China) . pp 51 —54
Abstract:
different from that made by other welding methods due to the rap—

Microstructures of laser-welded Cu-Al joint are

id heating and solidification during laser welding process, which
produces the high temperature and constituent gradient in the
welding pool. In present paper, laser lap welding of copper and
aluminum, tensile shear testing, examinations of weld joint
cross—section and fracture surface using SEM & EDS were carried
out to study the microstructural characteristics of laser-welded
Cu-Al joint and the effects of microstructure on the joint mechan—
ical properties. The results show that diverse microstructures
were formed in the joint under the conditions of high temperature
and constituent gradient due to the high solidification rate of laser
welding process. Several different zones were identified in this
study. They are band shape hypereutectic with the characteristic
of parallel arrangement, mixed structures of hypereutectic and
eutectic ( mixed zone for short) , lamellar eutectic and dendritic
hypoeutectic. The results of tensile testing and fracture surface a—

nalysis indicate that the defect occurred in the mixed zone of hy—



