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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



