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Properties of Sn-Ag-Cu lead free solders with different silver
content  LIU Ping' > GU Xiaolong' ZHAO Xinbing’ LIU
Xiaogang' ZHONG Haifeng' (1. Zhejiang Province Key Labora—
tory of Soldering & Brazing Materials and Technology Zhejiang
Metallurgical Research Institute Hangzhou 310011 China; 2.
Department of Materials Science and Engineering Zhejiang Uni—
versity Hangzhou 310027 China) . pp 55 - 58

Abstract:  The microstructure
chanical properties wettability and interfacial intermetallic com—
pound( IMC) were studied on Sn-Ag-Cu( SAC) lead free solders
with different Ag content( 0.3 1.0 2.0 3.0 3.8wt%) . The re—
sult indicates that SAC solders with higher Ag content present fi—

melting behavior me—

ner and denser IMC particles in the bulk solder as a result of
which the tensile strength of SAC solders increases with the in—
creasing of Ag content while the ductility decreases. The melt—
ing temperature of SAC305 and SAC387 solders was close to eu—
tectic point as they have small melting temperature range. It was
found that the wettability and interfacial IMC grain size of
SAC0307/Cu joint are better than other tested solders.

Sn-Ag-Cu; leadree solder; IMC; micro—

structure; melting temperature

Key words:

Numerical simulation and experiments test of residual stress
of longitudinal weld of thick SA508-3 steel pipe for nuclear
power CHI Luxin'> MA Yonglin® XING Shuqing’
CHEN Furong® CHEN Zhongyi*( 1. College of Materials Sci-
ence and Engineering Chongqing University of Technology
Chongqing 400050 China; 2. College of Material and Metallur—
gy Inner Mongolia University of Science and Technology Bao—
tou 014010 China) . pp 59 -62 67

Abstract:  Welding process of 60 mm thick SA5083 steel
pipe which is firstly used in nuclear power was simulated by AN-
SYS to obtain the temperature field and the residual stress. Sim—
ulated thermal and mechanical results were compared with the
experimental results in the same welding parameters. It was
found that the residual stress distribution is close to the measured
values. During welding the peak temperature exists in the cen—
tre of the heat source and its vicinity where the temperature gra—
dient is much larger. However the temperature descends sharply
away from heat source. The residual stress on the outer surface of
pipe are greater than that in the inner surface of which the ten—
sile residual stress in the welding zone and adjacent zone are lar—
gest and gradually decreases away from the welding zone. The
residual stress in the middle of cylinder is opposite to that in the
two longitudinal ends. These results provide theoretical knowl—
edge for the control of welding residual stress of pipe.

Key words: SA508-3 steel; residual stress; numerical

simulation

Modeling and simulation for DE-GMAW HUANG Jian—
kang' ZHU Ming' SHI Yu' ZHANG Yuming® Fan Ding'( 1.
Key Laboratory of Nonferrous Metal Alloys and Processing The
Ministry of Education Lanzhou University of Technology
Lanzhou 730050 China; 2. Center for Manufacturing Universi—
ty of Kentucky Lexington KY 40506 USA). pp 63 -67
Abstract:

was developed by adopting the method of equivalent current path

A dynamic mathematical model for welding arc

according to the arc dynamic characteristics of DE-GMAW
process and the rule of wire-melting. Based on that simulations
about non-consumable DE-GMAW and consumable DE-GMAW
were carried out by MATLAB/Simulink. Then the influence of
welding torches angle on stability of DE-GMAW process was sim—
ulated and analyzed. The results show that the developed mathe—
matical model can reflect the DE-GMAW process well. When the
angel between main and bypass torch is 45° the response time
for welding process to achieve stability is the shortest and is con—
sistent with the actual welding process and the non-consumable
DE-GMAW is much more stable than consumable DE-GMAW.
Key words: DE-GMAW, modelling; simulation

Analysis on low temperature toughness of self-shielded flux
SONG Shaopeng LI Zhuox—
in LI Guodong SHI Chuanwei ( College of Materials Science

cored wire used for pipeline

and Engineering  Beijing University of Technology
100124 China) . pp 68 —72
Abstract:  Low temperature toughness of deposited metal

made by three types self-shielded flux-cored wires used for X70

Beijing

pipeline has been investigated by analyzing macroscopic and
SEM morphology of impact fracture microstructure and statistics
of inclusion. The results showed that low temperature toughness
of deposited metal of three wires was significantly different. No.3
wire has highest toughness with an impact absorbing energy aver—
age value of 330 J at —40 C

is the lowest whose impact absorbing energy average value is on—

while the toughness of No. 1 wire

ly 113 J at =30 °C. Differences of inclusions and microstructure
of deposited metal were the main reason for significantly different
toughness. Uniform and fine equiaxed grains and small inclu—
sions uniformly and dispersedly distributed in deposited metal are
beneficial to improve the low temperature toughness.

self-shielded flux cored wire; inclusion; mi-

Key words:

crostructure; low temperature toughness

Analysis of residual stress and hardness of Tjoint on China
low activation martensitic steel laser weld LEI Yucheng'
LI Zhennan' ZHU Yanshan® JU Xin®( 1. School of Material
Science and Engineering of Jiangsu University Zhenjiang
212013 China; 2. Technical Center of Jinan Iron and Steel
Co. Litd. Jinan 250101 China; 3. Physics Department Uni—
versity of Science and Technology of Beijing Beijing 100083
China) . pp 73 =76

Abstract:  T—oint of 4mm-thick CLAM steel was welded
by 4 kW Nd: YAG laser welding equipment with different inci—
dent angles. Forming distribution of residual stress and hardness
are observed and analyzed. The result show that there is signifi—
cant lack of fusion in the joint when the incidence angle is 14°
and the joint fully fuses when the angle is 12°0r 10° with the de—
creasing of incidence angle. The residual stress of the joint sur—
face is compressive stress the stress of flange is larger that of
web when the angle is 12°. But the stress of web is larger when
the angle is 10°. Inner stress largely changes in the section of
the weld joint compared with base metal the hardness of weld
zone has significantly increased and HAZ is not softened.

Key words: low activation martensitic steel; YAG laser

welding; incidence angle; residual stress; hardness



