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Fig. 1 Geometry of under-matched equal load-carrying
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Minke' JI Zhuoshang' DENG Yanping*( 1. State Key Labora—
tory of Structural Analysis for Industrial Equipment Dalian Uni—
versity of Technology Dalian 116024 China; 2. National Engi—
neering Research Center of Shipbuilding Dalian 116023 Chi-
na) . pp 93 -95
Abstract:
simulating the welding temperature field and the residual stress in

butt-welded Q235 and 304 stainless steel. The results indicate

Elasto-plastic finite element method is used for

that differences between their physics property caused the inho—
mogeneous distribution of the welding temperature field and the
residual stress. And the peaks of the residual stress show on 304
stainless steel side and the peak value is slightly less than the
yield strength of 304 stainless steel. When the heat source was
moved towards Q235

high-stress and the welding distortion were decreased. On the

the peak value had small changes but the

contrary when the heat source was moved towards 304 stainless
steel the high-stress area would be expanded with higher weld—
ing heat and the peak value of the residual stress was slightly
decreased. An infrared thermal imager was also applied to meas—
ure surface temperature changing of welding materials in welding
process the results are in accordant with that drawn from elasto—
plastic finite element simulation.

Key words: carbon steel; stainless steel; temperature

field; residual stress

Analysis on metal transfer of MAG welding with strip elec—
ZHENG Senmu GAO Hongming LIU Xin ( State
Key Laboratory of Advanced Welding and Joining Harbin Insti—
tute of Technology Harbin 150001 China) . pp 96 — 100
Abstract:

electrode was investigated with high speed camera system. The

trode

The metal transfer of MAG welding with strip

strip electrode does not melt uniformly and there are several
droplets generated when welding with low current. With the in—
crease of welding power the strip electrode melts uniformly and
there is only one droplet generated. The pendant droplet moves
along the strip electrode end and detaches at uncertain location.
The metal transfer mode consists of short-eircuiting transfer
globular transfer projected transfer streaming transfer and rota—
ting transfer. The experimental results show that the projected
transfer is the main transfer mode and there is good correspond—
ing relationship between the metal transfer mode and the arc volt—
age and welding current wave form. Because of the special elec—
trode shape and the metal transfer character MAG welding with
strip electrode is suitable for welding with high current and high
traveling speed and so it can enhance the welding efficiency.
Key words: MAG welding with strip electrode; strip e—

lectrode melting; metal transfer

Influence of joint geometric parameters on shape factor of
under-matched butt joint with center crack WANG Tao'
YANG Jianguo' LIU Xuesong' FANG Hongyuan' ZHOU Li-
peng’( 1. State Key Laboratory of Advanced Welding and Join—
ing Harbin Institute of Technology Harbin 150001 China; 2.
CGNPC  Inspection Technology Company limited  Suzhou
215004 China) . pp 101 —104

Abstract:  In order to improve the fracture resistance of

under-matched butt joint the influence of joint geometric param—
eters on shape factor of under-matched butt joint with center
crack is studied based on the finite element method. The result
shows that the reinforcement plays the most important role in
shape factor of under-matched butt joint with center crack the
cover pass width has the relatively great effect on shape factor
and the weld toe smooth transition radius has little effect on
shape factor. The fracture resistance of under-matched butt joint
with center crack can be improved by choosing appropriate joint
geomelric parameters.

Key words:  under-matched butt joint; joint geometric

parameters; center crack; shape factor

Prelimimary about pool image character of welding defect
based on vision sensing SHEN Yingji' WANG Kehong®
PAN Mingcai’ CHEN Fei’( 1. School of Mechanical Electronic
and Rail-Traffic Ningho
315211 China; 2. Department of Materials and Science Nan—
jing University Science & Technology Nanjing 210094  Chi-
na) . pp 105 - 108

Abstract:
image of MAG welding pool had been set up. CCD and the near—

Zhejiang Textile & Fashion College

A passive vision sensing system for taking the

infrared compound filters system were used to eliminate the arc
disturbance by which clear images were obtained. The relation—
ship between image characteristic information and the weld defect
was studied by sync contrast experiments. The visual characters
of the pore weld collapse and the other defect were extracted.
Experimental results show that it is feasible to judge the defect by
visual characters which offers a technological foundation for auto—
matic identification of welding defect on base of vision sensing.
Key words: MAG welding; vision sensing; welding de—

fect; image character

Numerical simulation of PBGA lead-free solder joints with
consideration of IMC layer under thermal cycling condition

WEI Helin WANG Kuisheng ( College of Mechanical and
Electrical Engineering Beijing University of Chemical Technolo—
gy Beijing 100029 China) . pp 109 - 112

Abstract: An unified viscoplastic constitutive Anand
model was utilized to describe the inelastic deformation behavior
for SnAgCu solder alloy in PBGA package and to analyze the
stress-strain response in the solder joints under thermal cyclic
loading. The results demonstrated that the stresses and strains of
corner solder joints were higher than those of inner solder balls.
The equivalent plastic strain of the solder alloy near the IMC lay—
er increased dynamically due to the properties of the brittle IMC
layer. The strain energy represented in the stress-strain hystere—
sis loop of the IMC solder joints in high stress concentration re—
gion was higher than that of nondMC solder. The simulation re—
sults revealed that the IMC layer significantly affected thermal fa—
tigue reliability of the solder joints. The thermal fatigue lifetime
using the Anand model was basically consistent with experimental
data.

Key words:  intermetallic compounds; lead<free solder
joints; equivalent plastic strain; hysteresis curve; thermal fatigue

life



