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results showed that compared with MIG welding low power la—
ser-MIG hybrid welding could control the deposition process more
accurately and more steadily and could obtain more uniform mi—
crostructures.
Key words: rapid prototyping; vertical deposition; laser—

arc hybrid heat source; aluminum alloy

Numerical simulation of free metal transfer of low current
CO, arc welding based on Surface Evolver SONG
Jiagiang XIAO Jun ZHANG Guangjun WU Lin ( State Key
Laboratory of Advanced Welding and Joining Harbin Institute of
Technology Harbin 150001 China) . pp 75-78 98

Abstract:  The force and critical sizes of metal droplet
should be investigated in order to realize controlling in the free
metal transfer in the CO, arc welding. Therefore under the pre—
condition of repulse force gravity and surface tention the nu—
merical simulation model of free droplet of the CO, arc welding
based on Surface Evolver is established. The free metal transfer
is analyzed according to the principle of the minimum energy of a
system. In addition the effect of repulse force on the metal
transfer is investigated and the connection between welding cur—
rent and critical sizes of the droplet is acquired preliminarily.
The investigation lays the basis for controlling the free metal
transfer under low current in the next step.

Key words: CO, arc welding; numerical simulation; Sur—

face Evolver; free metal transfer; repulse force

Heating characteristics of conductive polymer matrix com-
posites and resistance welding of polymer GUO Qing' LI
CHEN Zheng' YE Guangyu> GAO Fei’( 1. College of
Material Science and Chemical Engineering Harbin Engineering
University Harbin 150001
Advanced Welding and Joining Harbin Institute of Technology
Harbin 150001 China) . pp 79-82

Abstract:  Conductive polymer matrix composites were
prepared by using acrylonitrile-butadiene—styrene ( ABS)
ductive polyaniline ( PANI) and conductive carbon black ( CB) .

The relationship of the temperature during the welding with the

Ruigi'

China; 2. State Key Laboratory of

con—

welding time under different welding voltage was examined. The
resistance welding of polycarbonate ( PC) was investigated by u—
sing the conductive polymer matrix composites as a heating resis—
tor. Results indicate that the welding voltage and welding time
have a strong effect on the interface bonding in resistance weld—
ing. Within a suitable power the optimal welding temperature
can be obtained in fixed time. A desired joint is formed at the
welding interface due to the mutual melting phenomenon between
polymer resistor and base materials and the joint strength rea—
ches up to 25. 4 MPa. A novel method for plastic resistance
welding using conductive composite materials as the heating de—
vice was explored in this research work.

Key words:

resistance welding; plastic welding; conduc—

tive polyaniline; conductive composite

Microstructure and mechanical properties of SnAgCu/Cu
YANG Sijia' YANG

School of Materials Science and Engineering

solder joint during isothermal aging
Xiaohua® ( 1.
Fuzhou University Fuzhou 350002 China; 2. Instrumentation

Analysis and Measurement Center Fuzhou University Fuzhou
350002 China) . pp 83-86

Abstract:  The Sn3. 0Ag0. 5Cu/Cu leadHree solder and
Cu joints were isothermally aged at 125 150 and 175 °C for 36
72 216 360 and 720 h. The microstructure and mechanical
properties of the solder joints were studied. The results showed
after soldering the interfacial intermetallic compounds ( IMC) of
solder joints were small serrate. The size of interfacial IMC was
found to increase with the aging temperature and aging time. The
IMC growth rate increased with aging temperature but decreased
with aging time. With the increase of aging time the amount of
IMC serration decreased and its diameter height and width be—
came bigger higher and wider respectively. Through analysis of
the interfacial IMC a scientific method to characterify IMC size
was found. When the IMC equivalent thickness was calculated
the quantitative relationship between IMC equivalent thickness
and aging time/temperature was established. The IMC activation
energy is 88 kJ/mol. In addition the relationship between iso—
thermal aging and tensile strength was developed. The tensile
strength firstly increased and then decreased with the aging time
which could be attributed to the welding residual stress relaxation
and the IMC evolution.

Key words:  leadree solder; isothermal aging, micro—

structure; mechanical performance

Finite element anlysis of temperature field in multi-pass
XU Guoxiang' DU Baoshuai’
Key Laboratory for Advanced

welding of thick steel plate

DONG Zaisheng® ZHU Jing'( 1.
Welding Technology of Jiangsu Province
Science and Technology Zhenjiang 212003  China; 2. Shan—
Jinan 250002 China;

Jiangsu Univeristy of

dong Electric Power Research Institute

3. Jinan Iron & Steel Group Corporation Jinan 250101 Chi-
na) . pp 87-90
Abstract:  Considering the effect of groove on distribution

of welding heat input and geormetric feature of weld cross sec—
tion the heat source model for multi-pass welding of thick ultra—
fine grained Q460 high strengh steel plate was developed. The
shapes and sizes of weld bead and HAZ were simulated by using
ANSYS software which agreed well with the experimental data.
The thermal cycles in multipass welding of ultrafine grained
steel were computed and quantitatively analyzed. The results
show that subsequent weld passes have an important influence on
peak temperature retention time of high temperature and cooling
time of thermal cycle in HAZ along the whole thickness direction
of workpiece and thus the heat input for subsequent weld passes
or temperature difference among two adjacent weld passes should
be controlled strictly.
Key words:  thick steel plate; multipass welding; tem—

perature field; numerical simulation

Simulation of nugget formation process in multi-points pro—
jection welding and its application WANG Rui' AO San—
san” LUO Zhen® ZHI Derui' WEI Fushui’( 1. School of Sci-
ence Tianjin University of Commerce Tianjin 300134 China,

2. School of Materials Science and Engineering Tianjin Univer—
sity Tianjin 300072 China; 3. School of Automation Tianjin
University of Technology Tianjin 300384 China) . pp 91-94



