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Fig. 1  Acquired welding signals
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Fig. 2 Signals after processed by wavelet filtered
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Fig. 3 Current signals processed by wavelet and median
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Fig. 4 Signals after processed by periodized and normal-

ized
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Table 1 Results of PCA method
RS R A, STikR (%) B STER( %)
1 500. 737 94.87 94.87
2 12.920 5 2.45 97.32
3 7.634 1 1.44 98.76
4 2.562 8 0.49 99.25
5 2.391 0.45 99.70
6 0.728 1 0.14 99. 84
7 0.3700 0.07 99.91
8 0.2219 0.04 99.95
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Fig. 5 Result of seam offset identification
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aohong’, WEI Yanhong'*( 1. State Key Laboratory of Advanced
Welding Production Technology, Harbin Institute of Technology,
Harbin 150001, China; 2. Shanghai Xin Li Institute of Power E—
quipment, Shanghai 200125, China; 3. School of Material Sci—
ence and Technology, Nanjing University of Aeronautics & As—
tronautics, Nanjing 210016, China) . p 17 -20

Abstract:

can simulate and predict the weld solidification cracks with three

A software package has been developed which

dimensional FEM. It consists of pre-processing, post-processing
and solidification cracks predicting subsystem. The post-data
treatment of software package for three-dimensional simulation
and prediction of the weld solidification cracks can deal with the
calculated results and display the results in featured curves, con—
tours and 3D figures by combining graphic functions of softwares.
The solidification cracks predicting subsystem regresses to the ex—
perimental data of trans-varestraint test ( TVT) to obtain the ma—
terial resistance curve of weld solidification cracks or reads the
modified material resistance of simulating TVT from the database
and has it compared with the one and thus predict the weld metal
solidification cracks.
Key words: solidification cracking; post-data treatment;

material resistance curve; driving force

Seam offset identification of underwater arc welding using
PCA_Nu-SVR DU Jianhui, SHI Yonghua, WANG Guor—
ong, HUANG Guoxing ( South China University of Technology,
School of Mechanical & Automotive Engineering, Guangzhou
510640, China) . p 21 -24

Abstract:  In order to realize the underwater auto-welding
based on rotating arc sensor and get high accuracy tracking, it is
necessary to study the seam offset identification algorithm. First,
the wavelet and median filter methods were used to process weld—
ing current signals, and then the signal was divided into cycle
and normalized. PCA was used to remove the self-correlation of
data set and reduce the number of inputs of Nu-SVR . The result
showed that the maximum error and mean error of PCA_ Nu-SVR
was 0.95 mm and 0. 65 mm. The precision of PCA_ Nu-SVR
was as good as Nu-SVR, and better than interval integral method
and neural network. The runtime of PCA_ Nu-SVR was more
than interval integral method, and less than neural network and
Nu-SVR.

Key words: rotating arc sensor; underwater welding;
principal component analysis; support vector regression; seam

offset identification

Parameters control for interfacial fracture mode of resist—
ance spot weld dual-phase steels YANG Haijun', ZHANG
Yansong] , LAI Xinmin', ZHANG Xiaoyunz( 1. School of Me—
chanical Engineering, Shanghai Jiaotong University, Shanghai
200240, China; 2. Vehicle Manufacturing Engineering, Shang—
hai General Motors, Shanghai 201201, China) . p 25 -28
Abstract:  In this paper, the response surface method is
used to analyze the influence of welding parameters on the inter—
facial fracture mode of resistance spot welded ( RSW) joint made
of dual phase steel DP600 with 1.4 mm thickness. The results
showed that welding current, welding time and holding pressure

were the key parameters to the interfacial fracture mode of the

RSW joints. The proper welding parameters can enlarge the weld
nugget diameter ratio and reduce its sensitivity to welding param—
eters. The optimized welding parameters were obtained to control
the interfacial fracture mode with the consideration of the robust—
ness of welding process which was validated by experiments.
Key words:  dual phase steel; interfacial fracture; im—

proved response surface method; process optimization

Synthetic analysis about effect of GMAW arc to Nd: YAG
laser transmitting WANG Wei, LIN Shangyang, WANG
Xuyou, LEI Zhen ( Harbin Welding Institute, Harbin 150080,
China) . p 29 -32

Abstract:
refraction to Nd: YAG laser, the phenomena, which when Nd:

From the view of GMAW arc’s absorption and

YAG laser crosses GMAW arc, it’s radius will decreases, was
analyzed in this paper. The results show that if decreasing of
Nd: YAG laser radius is due to absorption of GMAW arc totally,
the absorptivity of pulse GMAW arc to Nd: YAG laser is 0. 7% ,
and the absorptivity of short-circuiting GMAW arc is 2. 0% . 1If
this phenomena is attributed to refraction of GMAW arc overall,
Nd: YAG laser beam is deflected 0. 34% by pulse GMAW arc,
and 1.02% by short-eircuiting GMAW arc. But considering this
phenomena form the view of welding, it can regard approxima—
tively GMAW arc as no effect on Nd: YAG laser beam transmit—
ting.

Key words: hybrid welding; laser welding; GMAW; la—

ser absorption; laser refraction

Digital welder parameters self-regulating algorithm based on
partial Newton interpolation LIN Fang'?, HUANG Wen—
chao', CHEN Xiaofeng', WEI Zhonghua', XUE Jiaxiang' ( 1.
School of Mechanical & Automotive Engineering, South China U-
niversity of Technology, Guangzhou 510640, China; 2. Depart—
ment of Electromechanical Technology, Jiangmen Polytechnic,
Jiangmen, Guangdong 529000, China) . p 33 —36

Abstract: A welding parameter self—regulating algorithm
based on long-step calibration and partial Newton interpolation
were put forward. By this algorithm, not only the unified param—
eters regulation could be realized, but also the database of the
digital welder could be transformed from static mode into dynamic
mode, in which the selfdearning and self-regulating function
were adopted. It might provide an effective strategy for the intel—
ligent evolution of the digital welder. The results of the tests in—
dicated that the welding parameters could be continuously self-
regulated in a wide range. By the P-GMAW parameters genera—
ted by this algorithm, a stable welding process and well-formed
seams could be acquired. By employing the parameter storing
method with various priorities, the optimization of the parameters
could be achieved.

Key words: digital welder; long-step calibration; partial

Newton interpolation; self<regulating algorithm

Experimental investigation of ultra-assisted electrode spar-—
ZHANG Pin', MA Lin'?, LIANG

Zhijie*( 1. Science and Technology Laboratory on Remanufactur—

kles depositing process

ing, Academy of Armored Force Engineering, Beijing 100072,
China; 2. Institute of Chemical Defense, Beijing 102205, Chi—



