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College of Electronic and Information Engineering Nanjing Uni—
Nanjing 210016 Chi-
na; 2. State Key Laboratory of Advanced Welding and Joining

versity of Aeronautics and Astronautics

Harbin Institute of Technology Harbin 150001 China) . pp 17
-21 104
Abstract:  In order to further improve the accuracy and ef-

ficiency of welding defect recognition a method was proposed to
extract feature of welding defect image based on contourlet trans—
form and kernel principal component analysis ( KPCA) by chaot—
ic particle swarm optimization ( CPSO) . Firstly multi-scale de-
composition of welding defect images was performed by contourlet
transform. Low-frequency components and high-requency com—
ponents in a certain direction were extracted. Then features of
training samples and testing samples of welding defects were ex—
tracted using KPCA by CPSO respectively. Finally the type of
welding defect testing samples was determined according to the
Euclidean distance between features of training samples and fea—
tures of testing samples. A large number of experimental results
show that compared with the feature extraction method based on
KPCA and the feature extraction method based on the combina—
tion of wavelet transform and KPCA the proposed method can
extract feature more completely and has higher recognition rate
and operating speed.
Key words: welding defect detection; feature extraction;
contourlet transform; kernel principal component analysis; chaot—

ic particle swarm optimization

Numerical simulation of temperature field during laser-in—
ZHOU Guangtao' > GUO Guanglei' FANG
College of Mechanical Engineering and Automa-—
China; 2. School of
Materials Science and Engineering Harbin Institute of Technolo—
gy Harbin 150001 China) . pp 22 -26
Abstract:  The concept of laser-induced welding was de—

veloped and the physical and heat source model for laser-induced

duced welding
Hongyuan®( 1.
tion Huagiao University Xiamen 361021

welding were established in this paper. The quasi-steady state e—
quations for moving spot heat source during laser-induced weld—
ing were built. The finite element analyses were conducted
through MARC software for the temperature field during laser-in—
duced welding of 304 stainless steel. The loading of the moving
spot heat source in laser-induced welding was realized based on
the equations by using secondarily developed subroutine. Mean—
while the simulated values were compared to the experimental
results by measuring the thermal cycling curve of temperature
filed in laser-induced welding with high temperature thermocou-
ples. The results show that the simulated values agreed well with
the measured ones.

laser-induced; heat

Key words: 304 stainless steel;

source model; temperature field; numerical simulation

Nonlinear ultrasonic evaluation of plastic damage for Cr—
Mo-V steel welded joint LI Qun'?> ZHANG Jianfeng'
XIANG Yanxun' XUAN Fuzhen' (1. Key Laboratory of Pres—

surized System and Safety Ministry of Education East China U-
niversity of Science and Technology Shanghai 200237  China;
2. Sinopec Ningbo Engineering Co. Ltd Ningbo 315000 Chi-
na) . pp 27 -30
Abstract:

ent plastic damage specimens of welded joint of steam turbine

Nonlinear ultrasonic was used to inspect differ—

steel 30C12Ni4MoV. Results show that nonlinear parameter in—
creases clearly with the plastic strain or plastic damage of speci—
mens and the variation of nonlinear parameter of weld center is
the maximum whichis compared with the ones of the heat-affect—
ed zone and base metal under the same plastic strain condition.
Moreover it is observed that the dislocation density increases
with the plastic strain in the weld center in TEM photographs
which is the primary cause to induce the increase of nonlinear
parameter with the growing plastic strain.

Key words:  welded joint; plastic damage; nonlinear ul—

trasonic; Cr-Mo-V steel

Effect of content of Ni on wettability and shear strength of
BiSbSnNi solder alloy XU Yuanyuan YAN Yanfu FENG
Lifang ( College of Materials Science & Engineering Henan Uni—
versity of Science & Technology Luoyang 471000 China) . pp
31 -34
Abstract:
develop the high temperature lead-{ree soft solder in the brazing
field. Bi5Sb8Sn solder with the melting point of around 270°C is—

limited because its wettability and shear strength could not meet

It is one of difficult problems to research and

the requirements. A new BiSbSnNi quaternary alloy was prepared
by adding different content of Ni in BiSSh8Sn to improve the wet—
tability and mechanical properties of Bi5SSb8Sn alloy. Results
show that adding Ni makes Bi5Sh8Sn solder alloy spreadability
worse than that of matrix solder. However
Ni is 2%

the spreading area can increase. When the Ni content is 3%

when the content of

both the solder intermetallic compounds formation and

the shear strength of the Bi5SSb8Sn3Ni alloy reaches the maxi—
mum. When the Ni content is 4% the IMC thickness increases
significantly and a lot of strip Bi phase emerges which has an
adverse effect on the shear strength of the soldered joint. .

Key words:  Bi5SSb8SnNi solder alloy; Ni; Wettability;

Shear strength

Effect of EB off-set on joint of vanadium alloy to stainless—
WANG Yarong
YU Yang ( Institute of Machinery

steel by electron beam isolation welding
ZHANG Yongzhi XU Chao
Manufacturing Technology China Academy of Engineering Phys—
ics Mianyang 621900 China) . pp 35 -38

Abstract:  Vanadium alloy have been identified as leading
candidate for fusion energy systems. To construct more effective
and economic system dissimilar materials joints between vanadi—
um alloys and stainless steel were required. The high vacuum e—
lectron beam isolationwelding( EBIW) was used to joining vana—
dium alloy( V-5Cr-5Ti) to stainless-steel ( HR2) with the mid—
dle transition metal of Au. The effect of electron beam ( EB) off-



