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spot surface.
Key words; resistance spot welding; image of welding spot
suface; image processing; Radical Basic Function neural network;

quality monitoring

Interface microstructure and mechanical property of CMT
welding brazed joint between aluminum and galvanized steel
sheet SHI Chang liang, HE Peng, FENG Jica, ZHANG
Hong tao ( State Key Laboratory of Advanced Welding Production
Technology, Harbin Institute of Technology, Harbin 150001, Chi-
na). p6l— 64

Abstract: Welding-brazing experiment of aluminum and galva-
nized steel was conducted with cold metal transfer method The in-
terface microstructure and mechanical property of the joint were ana-
lyzed by SEM, EDAX and transverse tensdle test. The results indi-
cate that good lap joint beween aluminum and galvanized steel sheet
can be made in appropriate parameters The interface turns to be
thin from middle to the edge with the components changing from
FeAl, intemetallics to a compound of @ solid solution and FeAl; in
temetallics Mearmwhile, a rich-zinc zone composed of a solid solu
tion and aluninum at the edge of weld metal exists In the tensile
test fracture appears in the heat affected zone of aluminum base
metal, and its tensile-strength is 72 09 MPa

Key words: welding-brazing; cold metal transfer; intermetal

lics; interface; rich-zinc zone

Numerical calculations of residual stress in Ti (G N) 40Cr
brazed joint WU Ming fangg ZHOU Xiao-li, MA Cheng
YANG Pei(Provincial Key Lab of Advanced Welding Technology
Jiangsu Univemsity of Science and Technology, Zhenjiang 212003
Jiangsu, China) . p65— 68

Abstract: To obtain the effect of copper and molybdenum in-
terlayer on the residual stress of Ti(C, N)/40Cr brazed joint the fi-
nite element mothod was conducted. The simulation results showed
that the high tensile stress concentration with a maximum stress mag-
nitude of 268 MPa happens at the namow zone near ceramic/steel
seam in the ceramic side without interlayer but when the metal with
copper foil of low yield stress was used as interlayer, the residual
stress can be significantly decreased, and the maximum residual ten
sile stress reduce to 98 MPa, and there are to change of maximum ge-
netic zone in brazed joint with interlyer and with outinterlayer. When
the low linear expansion coefficient metal molybdenum was used the
maximum stress occurred at the molybdenum intedayer zone, which
gave a less residual stress reduction effect than copper foil. It also
can be seen that the optimum interlayer thickness is about 0. § mm
for either interlayer kinds, and the thickness with thicker or thinner
than 0. 8 mmwill be hamful to stress reduction efect.

Key words; Ti(C, N)based metal ceramic; 40Cr steel; braz

ing; residual stress numerical cal culation

Effects of shielding gas on microstructure and number of gas
pore in high strength aluminum alloys weld
TIAN Zhi-lingg, ZHANG Xiao-mu, PENG Yun(State Key Laboratory

XU Liang-hong

of Advanced Steel Processes and Products Central Ion & Steel Re-
search Institute, Beijing 100081, China). p69—73

Abstract The effect of Ar and He dual mixed shielding gas
and Ar, He and CO, temary mixed shielding gas on the number of
the gas pore and micostucture in the weld was studied in arc weld-
ing of 2519 aluninum alloy. Results indicate that, compared with
using Ar alone, the number and the sze of gas pore is reduced by
using Ar and He dual mixed shielding gas and the dual mixed shield-
ing gas is also helpful for the transiton of columnar crystal to
equiaxed caystal When the percentage of He reaches 70%, the
number and the sze of the gas pore are reduced significatly, and in
weld centre it can get the smallest equiaxed crystal entirel. When
filling 1% (0, into the dual mixed gas which the ratio of Ar: He is
3069 the number of the gas pore is further reduced but there is
no evidence to prove that it can affect the microstructure of the weld
The width and the softening extent of the HAZ can also be reduced
by filling He into Ar shielding gas

Key words: high strength aluminum alloy; mixed shielding

gas; gas pore; microstucture

Influence of hydrogen on weld metal toughness by self-shielded
flux-cored wire welding SUI Yong-1i*2, DU Ze-yu', HUANG
Fuxiang" % TIAN Liang® (1 School of Materials Science and Engi-
neering, Tianjin University, Tianjin 300072, China; 2 Pipeline Re-
search Institute of CNPC, Langfang 065001, Hebei, China; 3. Bei-
Jing Univesity of Science & Technology, Beijing 100083, China).
p74— 176

Abstract: The effect of hydrogen content on the low temperature
toughness of weld metal was studied by Nick-Break test, low temper-
ature impact test and scanning electron microscopy test which filled
by self-shielded flux-cored welding wire and held different periods in
wom temperature The results show that all these conditions such as
the high content of hydiogen in self shielded flux-cored wire, uneasy
outflow of hydrogen from the weld metal and the shont-lived molten
pool make the content of hydwgen high in weld metal (immediately
test after welding). The average value of impact absorbing energy at
low temperature is low and the data are disperse under the action of
hydrogen and non-metallic incluson. When the work piece stored 40
days in room temperature, the content of hydrogen decreases and the
fish eye decrease or disapear; and the average value of impact ab-
sorbing energy at low temperature increase and dispersion of the data
decrease.

Key words: self shielded flux-cored wire; pipeline; fish eye;
impact absorbing energy

Performance prediction in spot welding of body galvanized steel
sheets based on artificial neural network and its optimization
ZHAO Xin ZHANG Yarrsong CHEN Guamrlong ZHANG Xiao-
yun(School of Mechanical Engineering, Shanghai Jiaotong Universi-
tys Shanghai 200240 China). p77— 80 84

Abstract The performance prediction in spot welding of the
galvanized steel sheets are very important in the automobile body

manufacturing. So it was studied with galvanized steel sheet GMW2
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and DP600. Atificial neural neworks CANN) are used to desciibe
the mapping relationship between welding parameters and welding
quality. After analyzing the limitation of standard BP netwoiks, the
original model was optimized based on lots of experiments. Then a
lot of experimental data about welding parameters and corresponding
spot welding quality were supplied to the ANN for training. The re-
sults indicate that the improved BP network model can accurately
predict the influence of welding cuments on welding nugget diame-
ters depth of indentation and the tension-shear strength of welding
spots That is to say, the model can effectively predict the spot
welding performance of the galvanized steel sheets. The forecasting
precision is high enough to meet the practical need of engineering
and has some application value.

Key words: body galvanized steel sheet; spot welding; artifi-

cial neural neworks; prediction; optimization

Effects of uneven surface on ultrasonic testing results of defects
GUO Liweir Gang Tie Hu xin(State Key
Laboratory of Advanced Welding Production Techndogy, Habin In-
stitute of Technology, Harbin 150001, China). p81— 84

Abstract: Laser welding is an important method to join titanium

close to surface

alloy. The rigorous nondestuctive test is necessary because pores are
eaeily formed in the laser welding The bad effects of uneven weld
surface on the automatic ultrasonic inspection were summarized The
sinulated practical sample was inspected through immersed ultrasonic
testing technique at different point with different frequency probe
The defects images of weld were constucted using reasonable testing
parameters and probe. The defect which was located in 1. 0-2 5
mm below the suface and whose diameter was bigger than 0. 3 mm,
can be detected, when the testing process was used to detect the T~
shape Ti alloy laser welded joint The experimental results show that
a right frequency of pobe can reduce the bad irfluence of uneven
swface, which improves the reliability of ultrasonic test effectively.
Key words: immersed ultrasonic test; laserwelding; Ti alloy T

join, C-scan

Finite element analysis of pipe discontinuous and continuous butt
ZHANG Guo-dong ZHOU Chang-yu(College of Me-
chanical and Power Engineering, Nanjing University of Technology,

Nanjing 210009, China). p85— 83 92

Abstract: Temperature and residual stress fields of industnal

welding

pipe discontinuous and continuous butt welding was simulated by
ABAQUS. The physital properties of the material depead on the tem-
peratures and the effects of envirormental conditions on welding tenr
peraure filed which were both considered in simulation. The heat
amplitude cuves loading method was applied to simulate the moving
heat source. The multi-pass welding was simulated by the technique
of element biith and death. A comparison of temperature and residu-
al stress fields between discontinuous and continuous welding was
carried out. Results indicated that the temperature was much lower
while discontinuous welding but lower axia residual stress can be
gained by continuous welding. The anmlar stress of discontinuous

and continuous welding did not have much affection for the pipeline.

In addition the temperature and residual stress field of starting
welding point was analyzed. The inner wall residual stress was much
higher in staiting welding point.

Key words; discontinuous weld; contimious weld; temperature

field; stress field; numercal smulation

Plasma beam welding of shape memory alloy XU Yue-lan',
CHENG Zhifu', FAN Xiao-long's CHU Chengliny WANG Shi-
dong” (1. Department of Material Science and Technology, Nanjing
Nanjing 210094, Ching 2.
Material School Southeast University, Nanjing 210006, China). p89
—92

Abstract With high-energy plasma beam method, the weld-
ability of the TiNi shape memory alloy sheet was studied The high-

Univemsity of Science and Technology

energy plasma beam equipment system was partly designed and
founded The relationship among parameters and its proper adjusting
range are acquired Thus the range of the parameters used in the en-
gineering application was obtained Some charactenstics such as
phase, micwstcture, shape memory properties and tensile strength
of the welded joint were discussed Results show that the crystal
grain in welded joint is larges and new phases such as Ni;Ti and
T Ni separate out Futhemore, the welding heat affected zone is
narrow, and the welded joint shape restoration rate is 93 8% of the
parent metal and the parent metal tensile strength is 1 205 MPa  Af-
ter being kept at 500 C for 1 hous the tensile strength of welded
joint reaches 750 MPa which is 62 2% of the parent metal and the
fracture appears in the center of weld

Key words: shape memory alloy; plasna beam; heat treat-

ment

Analysis on welding cold crack sensibility of IINBCrMoV steel
DU Yi, ZHANG Tian-hong, ZHANG Junrxu(Luoyang Ship Material
Research Institute, Iunoyang 47103% Henan China). p93— 96

Abstract By using implant test cold cracking sensibility of
10Ni8CMoV high strength steel was analysed At four welding con-
ditions of non-preheating preheating at 100 C, preheating at 150
C and preheating at 150 “C then postheating 200 CX 2 h, the
critical rupture stresses of implant test and the welding thermal cy-
cling parameters were measured; and the fracture appearance were
observed by scanning electron micrescope By all these , the welding
oold crack sensbility of 10Ni8CMoV steel was analysed comprehen-
sively. The results showed that with the preheat temperature being in-
creased the critical ruptrue stresses of implant test are higher, and
the areas of dimple are relatively increasing in fracture surfaces and
the wpture tendency is displayed from intergranular crack to trans-
granular crack to ductile rupture. 10Ni8CiMoV steel possesses a high
cold cracking sensibility. Preheat and postheat treatment technologies
can obviously improve the weldability of 10Ni8CMoV steel

Key words: 10Ni8CMoV steel; implant test; cold crack sen-
sibility; ecrtical mpture stress

Fatigue properties improvement of welded structures by plasma
spraying process WANG Bingyingg, HUO Li-xing WANG



