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Fig. 1 Surface morphology of micro-arc oxidation coatings of different regions in FSW joints
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Fig. 2 XRD patterns of MAO coatings on FSW joints
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Fig. 4 Surface morphology of FSW joints and micro-arc oxidation coatings after salt fog corrosion
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Abstract:
metal active gas ( MAG) hybrid welding were investigated with
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The distributions of the elements in CO, laser—

scanning electron microscope. The relation between the forming
process of weld and the distribution of the element in CO, laser—
MAG hybrid welding process was analysed with high-speed cam-
era and scanning electron microscope. Both the melting metal
flow and position of adding elements decide the element distribu—
tions. Metal flow varies due to changes of DLA ( distance be—
tween laser and arc) . The fluctuation of the keyhole can promote
the uniform distribution of the element but the impactness of the
metal vapour enriches element in local zone of welding pool. The
scanning and stiring of laser beam further make the uniform ele—
ment distribution. The highest content and uniform distribution of
elements can be obtained in the molten pool when the distance
between laser and arc is 3 mm and elements are added from the
location 1.0 mm away from the surface.

Key words: CO, laser-arc hybrid welding; melting metal

flow; element distribution

Analysis of arc pressure and its weld quality in hybrid ultra—
high frequency pulse VP-GTAW process CONG Bao-
qiang' QI Bojin' YANG Mingxuan' LI Wei' > WANG Lexi-
ao'" (1. School of Mechanical Engineering and Automation
Beihang University Beijing 100191  China; 2. Department of
Electrical Engineering Beijing Institute of Petrochemical Tech—
nology Beijing 102617 China) . pp 21 -24

Abstract:  The variations of arc pressure and weld charac—
teristics in the welding of 2219 2A14 and 5A06 aluminum alloys
were investigated based on the hybrid ultrahigh frequency pulse
current variable polarity gas tungsten arc welding ( HPVP-
GTAW) process. The experimental results show that compared
with the conventional VP-GTAW ( variable polarity gas tungsten
arc welding) process arc pressure and weld penetration ex—
pressed by the ratio of weld depth to width are enhanced predom—
inantly with the effect of high frequency pulse current. Mechani—
cal properties of welded joints are improved obviously. At the
given pulse current amplitude and pulse duty cycle the welding
process is influenced significantly by the pulse current frequency
in the range of 10 kHz to 80 kHz. At the given pulse frequency
of 40 kHz arc pressure and weld penetration of welded joints in—
creased by about 90% and 70%
that of welded joints with no effect of pulse current.

Key words:
polarity gas tungsten arc welding; arc pressure; weld quality

respectively compared with

ultrahigh frequency pulse current; variable

Nanoindentation properties of intermetallic compounds in
leadfree solder joints QIN Fei AN Tong ZHONG
Weixu LIU Chengyan ( College of Mechanical Engineering and
Applied Electronics Technology Beijing University of Technolo—
gy Beijing 100124 China) . pp 25 -28 32

Abstract:  The growth of intermetallic compounds ( IMC)
at the Sn3. 0Ag0. 5Cu/Cu interface was investigated under iso—
thermal aging temperature of 150 °C and aging time of 100 300
500 and 1 000 h
thickness of the IMCs layer and aging time was fitted out and
the growth law of the IMCs layer at Sn3.0Ag0. 5Cu/Cu interface
under isothermal aging condition was obtained. Mechanical prop—

respectively. The relationship between the

erties of the CugSng and Cu,Sn were obtained by a nanoindenta—
tion tester. It indicates that with the CugSng thickness increas—

ing its Young “s modulus and hardness have no significant

change. The Youngs modulus of CuySn is greater than that of
CugSn;  but the hardness of Cu;Sn is lower than that of CugSn;.
The nanoindentation experiments of the Sn3. 0Ag0. 5Cu/Cu in—
Cu;Sn  CugSny and
Sn3.0Ag0. 5Cu has an order of magnitude that is in sequence
CugSng > CuySn > Cu > Sn3. 0A0. 5Cu.

Key words:

terfacial zone show that the hardness of Cu

electronic packaging; intermetallic com-—

pound; nanoindentation; mechanical property

Improvement of corrosion resistance of friction stir welded
joint of 7N01-T5 aluminum alloy by micro-arc oxidation
LIU Wanhui' > LIU Wenbin' BAO Ailian®>( 1. College of
Materials Science and Chemical Engineering Harbin Engineer—
Harbin 150001 China; 2. College of Materials
Science and Technology Heilongjiang Institute of Science and
Technology Harbin 150027 China) . pp 29 —32
Abstract:  The ceramic coatings were prepared on surface

of friction stir welded joint of 7NO1-T5 aluminum alloy by micro

ing University

arc oxidation technology. The morphology and phase constituent
of the micro arc oxidation coatings were studied by SEM  XRD.
The corrosion resistance of the friction stir welded joint oxidized
and sealed was tested through the neutral salt spray ( NSS) test.
The results show that micro arc oxidation coating formed on the
FSW joint is uniform and there are many discharge micro—-porous
like crater and melting sintering traces on the surface and
which are mainly composed of a-Al,0, and y-Al, O, phase. Mi-
cro arc oxidation ceramic coating has excellent corrosion resist—
ance. Boiling water seal treatment can generate a hydrated alu-
mina which makes the hole wall inflated and the pore size de—
creaed the corrosion resistance of the coatings can be greatly en—
hanced and the weight loss is only 2. 6 mg after enduring 96 h
in NSS test.

Key words:

micro arc oxidation; aluminum alloys; fric—

tion stir welding; corrosion resistance

Influence of ultrasonic time and pre-clearance on gap-filling
behavior of filler metal during ultrasonic-assisted brazing of
LI Hong' GENG Yuanyue' YAN Ji-
uchun® LI Zhuoxin'( 1. College of Materials Science and Engi—

magnesium alloy

neering Beijing University of Technology Beijing 100124 Chi-
na; 2. State Key Laboratory of Advanced Welding and Joining
Harbin Institute of Technology Harbin 150001 China) . pp 33
-36
Abstract:

ic on flow behavior of filler metal when the filler metal propagates

In order to investigate the influence of ultrason—

on the solid/liquid surface in brazing process the gapilling be—
havior of the molten filler metal during ultrasonic-assisted brazing
of magnesium alloy was in-situ observed by high-speed video
camera. Besides the gapilling behavior in unparalleled gaps
and brazed joint properties were investigated. When the filler
metal fills the gap in the direction parallel to the ultrasonic ener—
gy propagation the dynamic curve of filling—gap distance appears
linear relation with the ultrasonic time. And it shows that at the
same ultrasonic time good pre-clearance results in low filling ve—
locity. Along the filler flow direction the thickness of brazed
joint decreases gradually. The filling—gap distance decreases as
ultrasonic time increases when filler metal is placed at large gap
side. The compactness of the joint is general. The filling-gap
distance increases firstly and then decreases with the ultrasonic
time increasing when the filler metal is placed at small gap side.

In this case the defects appear in the whole joint. The analysis



