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sistance welding which is a new technology used in the welding
of zirconium tube. The numerical simulation of three-dimensional
temperature field of special resistance welding was analyzed with
ANSYS. Using non-uniform meshing principle and parametric
design language APDL to finish flow settings. The transferring
effect of convective heat and radiation heat and temperature influ—
ence on material performance parameters is taken into account.

Research results show that centralized heat flow causes the gener—
ation of coarse plug and extruded material. The temperature of
weld joint is about 1 500 °C

temperature. Showing hot forging structure with good mechanical

which has not reach its melting

properties. The temperature variation of radial direction and axial
direction in the weld joint are both smaller than 5% .
Key words:

special resistance welding; numerical simu—

lation; parametric design language; temperature field

Mechanism of penetrating crack and gas porosity on dissimi—
lar metal surfacing SU Yunhai TANG Xingtao SONG
LIU Zhengjun ( School of Material Science and Engi-—
neering Shenyang University of Technology Shenyang 110178
China) . p 97 - 100

Abstract:

were overlaid on the low carbon steel by plasma arc. After the

Xingkui

The aluminum-bronze power and copper power

contrast experiment in different surfacing processing parameters
the influence of the penetrating crack and gas porosity were ana—
lyzed. The experiment results show that the tendentiousness and
probability of the penetrating crack and gas porosity increase ob—
viously with the energy input increasing. The generation of the
penetrating crack was affected by stress state stress intensity
chemical constitution of the surfacing power and original condi—
tion of base metal. The low-melting eutectic and the microcrack
were the main causes the wetting spreadability of the liquid alu—
minum-bronze and the tension stress were inducement. As long
as the surfacing processing procedure and measures were appro—
priately tocken the penetrating crack and gas porosity could be a—
voided or reduced.
Key words: penetrating crack; gas porosity; copper-steel

alloy; plasma arc surfacing

Optimization design of ultrasonic transducer in ultrasonic—
arc hybrid welding system FAN Yangyang LIN Sanbao
HUANG Jiaming YANG Chunli ( State Key Laboratory of Ad-
vanced Welding Production Technology Harbin Institute of
Technology Harbin 150001 China) . p 101 - 104

Abstract:  The optimum design method for the ultrasonic
transducer in the ultrasonic-arc hybrid welding system is presen—
ted in this paper. The whole structure of the transducer and the
material are chosen by the work conditions. On the basis of the
traditional analytical method the resonant frequency of the whole
ultrasonic transducer is deduced in order to get the basic dimen—
sions. The modal of the ultrasonic transducer is analyzed by the
finite element analysis with ANSYS. The effects of the front
block size and the back block size to the ultrasonic transducer
resonant frequency are researched and further optimize dimen—
sions of the ultrasonic transducer is approached. With an imped—

ance analyzer the impedance characteristics of the ultrasonic

transducer is tested and results show that the resonant frequency
of the ultrasonic transducer is basically consistent with the modal
analysis of the ANSYS and the main performance parameters are
good.

ultrasonic

Key words: ultrasonic-arc hybrid welding;

transducer; finite element analysis; impedance analysis

Quality estimation of resistance spot welding based on ker—
ZHANG Hongjie' HOU
Tianjin Key Laboratory of Modern Mechatronics E—

nel fisher discriminant analysis
Yanyan®( 1.
quipment Technology

Tianjin Polytechnic University Tianjin

300160 China; 2. Department of Architecture Engineering

Hebei College of Administration Shijiazhuang 050031 China) .
p 105 - 108
Abstract:  In this research the displacement signal of the

resistance spot welding process is monitored and mapped into a
15 x25 element bipolarized matrix by fuzzy theory method. Some
welded spots with different welding currents are classified into
five classes according to the prototype pattern matrices. These
pattern matrices which represent different weld quality respec—
tively are used to construct the input data space. By using Ker—
nel Fisher Discriminant Analysis ( KFDA) technology a nonlin—
ear classification problem of the original data space can be con—
verted to a linear one in feature space of high dimension. An ef-
fective pattern recognition system is developed which realizes
quality estimation of the welded spots. The results of cross-vali—
dation test show that the method utilizing pattern matrix of the e—
lectrode displacement signal to characterize formation process of
nugget is effective. At the same time the Fisher algorithm intro—
duced kernel technology improves the recognition accuracy of the
welded spot pattern under the small sample circumstance.

Key words: resistance spot welding; Kernel Fisher Dis—

criminant Analysis; pattern recognition; quality estimation

Prediction system of mechanical properties of welded joints
DENG Xin' WANG
Louyang Ship Material Research In—

based on artificial neural network
Chao”  WEI Yanhong®( 1.
stitute  Louyang 471039 China; 2. College of Material Engi—
neering Nanjing University of Aeronautics and Astronautics
Nanjing 210016 China) . p 109 - 112

Abstract:  The application for neural network on the pre—
diction of the mechanical properties of welded joints was explored
in the paper. The models including tensile strength yield
strength
SMAW SAW GMAW and TIG were trained. The prediction sys—

tem of mechanical properties of welded joints based on artificial

elongation  reduction for the welding methods of

neural network was designed and optimized. The friendly man—
machine interface was made by the use of visual interface pro—
gramming and database technology. The prediction system of me—
chanical properties of welded joints included the features those
were model added model delete performance prediction pres—
ervation of data browse data and the effect of analysis parame—
ters on the performance of joints. The software interface was very
friendly and easy to be operated.

Key words:

artificial neural network; prediction of me—

chanical properties; welded joints



