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Fig. 2 Intermetallic compounds of Cu/Al brazing joints during thermal aging
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Fig. 7 Shear strength variation with various annealing time
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Efficient numerical simulation and experimental study on re—
sidual stress induced by GMAW with cable-type wire
FANG Chenfu' WANG Haisong' LIU Chuan' HU Qingxian'
SHI Zhen®( 1. School of Material Science and Engineering Jian—
gsu University of Science and Technology Zhenjiang 212003
China; 2. Jiangsu victor hi-tech welding industry Co. LTD.
Huaian 223100 China) . ppl7 —20

Abstract:  Gas metal arc welding ( GMAW) with cable—
type wire is an innovative welding method which provided promi—
nent advantages of high efficiency and low power consumption.
Untill now it has rare report on the welding residual stress of the
new welding method. In the present study the heat source model
based on the welding seam profile is adopted to efficiently simu—
late the weding tempature field and it is validated by comparison
of simulated temperature field and experimental welding seam
profile of bead-on—plate welding through GMAW with single wire.
In addition the simulated residual stress results are compared
with the experimental ones on the top surface obtained by the
hole drilling method. The investigated results show that the heat
source model based on the weld seam profile is suitable for effi-
cient temperature field simulation of GMAW with cable-type
wire; on the top surface within the welding line and adjacent re—
gion the residual stress distribution and magnitude of GMAW
with cable-type wire are almost identical to those of submerged
arc welding ( SAW) under the same welding specifications how—
ever in the region far from the welding line the amplitude of
longitudinal compressive residual stress induced by GMAW with
cable-type wire is larger than that induced by SAW.

Key words: cable-type welding wire; gas metal arc weld—

ing; residual stress; efficient numerical simulation

Effects of thermal aging on intermetallic compounds and
properties of Cu/Al brazing joint JI Feng' XUE Song-
bai' ZHANG Man' LOW Jiyuan® WANG Shuiging’( 1. Col-
lege of Materials Science and Technology Naijing University of
Nanjing 210016 China; 2. Zhe-
jiang Xinrui Welding Material Co. Ltd Shaoxing 312400 Chi-
na) . pp 21 -24
Abstract:
22 Al filler metal by torch-brazing technology and heat treated at

Aeronautics and Astronautics

Cu/Al dissimilar metals were joined with Zn—

constant temperature of 250 °C for 0 to 1000 h. To guarantee the
reliability of the Cu/Al torch-brazing joints in service require—
ment the growth rate of intermetallic compounds on Cu side was
calculated and the effects of the intermetallic compound layer on
the electrical and mechanical properties have been investigated
under various annealing time. It was observed that the width of
intermetallic compound increased as the thermal aging procee—
ded and the growth rate of the intermetallic compound was 6. 1
% 10" em® /s when the aging temperature was 250 °C. A thicker
intermetallic compound layers could degrade the resistivity and
shear strength of Cu/Al joints. When the thickness of intermetal—
lic compound was 4.2 pm and 18.1 um the electric resistance
was 120. 3 pnQ and 132. 9 pQ
shear strength of Cu/Al brazing joint increased by 3% when the
aging time was 100 h while the strength decreased by 15% when

respectively. Moreover the

the Cu/Al joints endured 1000 h thermal aging.
Key words: Cu/Al brazed joints; thermal aging; resistiv—

ity; shear strength

Numerical simulation on dynamic performance of assistant
gas during laser cutting process TAN Xianghu' WANG
Wei’ SHAN Jiguo'>® WAN Peng'’ WANG Xuyou’® LIN
Shangyang®( 1. Department of Mechanical Engineering Tsing—
hua University Beijing 100084 China; 2. Harbin Welding In—
stitute  China Academy of Machinery Science & Technology
Harbin 150080 China; 3. Key Lab for Advanced Materials Pro—
cessing Technology Ministry of Education Beijing 100084
China) . pp 25 -28

Abstract:

an important role on cutting kerf forming in laser cutting process.

The dynamic performance of assistant gas plays

The VOF method and depth adaptive laser heat source were used
to set up a multiphase flow model which can simulate the interac—
tion between assistant gas and cutting kerf. Cutting experiments
were carried out to verify this model. The cut kerf morphology
dynamic performance of assistant gas and temperature distribution
were investigated from holing to stable cutting in the total cutting
process. The calculation results show that the dynamic perform—
ance of assistant gas changes constantly during laser holing
which is affected by cutting frontier shape and cutting depth
etc. Assistant gas flow cutting kerf morphology and temperature
are no longer changing during stable cutting stage. The model
can effectively reflect the cutting depth and width which are in—
fluenced by dynamic performance of assistant gas.

Key words: laser cutting; assistant gas flow field; nu-

merical simulation; depth adaptive heat source

Quantitative evaluation on metal transfer process stability of
arc welding based on autocorrelation analysis GAO Li-
wen' > XUE Jiaxiang' CHEN Hui' ZHANG Xue'
Ruichao' (1. School of Mechanical and Automotive Engineering
South China University of Technology Guangzhou 510640 Chi-
na, 2. College of Information Technology Guangzhou University
of Chinese Medicine Guangzhou 510006 China) . pp 29 —32
Abstract:  This paper proposed a quantitative evaluation

method based on autocorrelation analysis

Wang

to extract the coeffi—
cient of variation of intervals between autocorrelation function
peaks from arc welding voltage and current signals which were
then used as the quantitative values to evaluate the metal transfer
process stability in arc welding. Experiments showed that results
obtained through this method were consistent with those from
manual analysis. Besides the combination of the quantitative
values obtained through this method and other quantitative values
has preferably realized the automatic evaluation evaluation of dy—
namic characteristics of power supply for CO, arc welding. The
recognition accuracy reached 97.4359%  which was quite close
to the standard of practical use.

metal transfer; stability; autocorrelation;

Key words:

quantitative

Microstructure and properties of Sn-Zn-Ga-xPr lead-free
LI Yang' XUE Songbai' YANG Jingqiu® YE
CHEN Cheng' GU Liyong® GU Wenhua’ (1.
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