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Table 1 Welding parameters with ellipse and rectangular spot
and their welding results
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tured weld image, a omrline detection method of molten pool width is
pwoposed. The laser stuctured vision sensor is fixed behind the
welding torch and put into water with waterproof guard. According to
the feature of undemwater weld image, the molten pool width is ex-
tracted through window processing, laplace shaipening, threshold
ing mathematic morphology filtering and thinning procedure. The
experimental results show that the processing speed is fast and the
detection precision is high. If the distance between the molien pool
centre and the strip light detecting point is less than 35 mm, the
companative error of molten pool width can be contwlled within 3%.

Key words:
stuctured light; image processing

underwater welding; molten pool width; strip-

Simulation on temperature field for Invar alloy during TIG
XU Peiquan', ZHAO Xiaohui’, HE Jianping', XU
Guoxiang', YU Zhishui' (1. College of Materials Engineering

welding

Shanghai Univemsity of Engineering Science, Shanghai 201620 Chi-
na; 2. Institute of Welding Technology, DHI*DCW Gmwoup Co.,
Lid., Dalian 116031, Liaoning, China).p37— 40

Abstract:  According to TIG welding character of Invar alloy
and 45 catbon steel, geometric model was founded and double ellip-
soid heat source model was selected as welding heat source. Temper-
ature fields of base materials with different thickness were simulated
using ANSYS, and coupled field of temperature and stress was real
ized to smulate the residual stress distribution. Experiments under
different thickness and welding parameters were carred out and dis-
tortion of base materials with different position was detected. Thus
comparison between simulation results and experimental results can
be caried out. The resulis show, welded joint with well metallurgy
and penetration of invar alloys can be obtained using welding param-
eters of 132 A, 17. 1V, 4 mm/s and 1. 88 mm thickness; and the
results of temperature fields simulated by finite element method ac-
cords well with experiment resulis.

Key words:  Invar alloy; TIG welding; temperature field
Comparison of two modeling method of 3D curve welding seam

CHEN Haiyong', XU De'. WANG Hong”(1. Institute of Auw
tomation, CAS, Beijing 100080 China; 2. Contwl Systems Centre,
School of Electrical and Electonics Engineering, the University of
Mancheste,  Manchester M601QD, UK) . p41— 44

Abstract:  Three Dimension (3D) curve welding seam mode-
ling is one of key technologies for seam tracking. The model can re-
duce the noise interference, improve the stability and wbustness of
welding system. Moreover; the system can obtain the fault tolerant
ability from the model. The 3D curve welding seam was represented
by using cubic parametiic cuwe function, then the cubic parametiic
curve seam position model was obtained by using least square(1.Q).
Furthemore, the position model was also established by using cubic
B spline approximation. The pose model was gotten by employing the
position model and other welding seam coordinates. The performance
of the two model was compared and analyzed. Simulation result vern-
fies that B spline seam model excel the cubic parametric cuve seam

model and provid better approximation to the original welding seam.

Key words:

bic parametric curve function

3D welding seam model; B spline function; cu-

Quality of resistance spot welding based on variable electrode
SUN Haitao, ZHANG Yansong, LAl Xinmin, CHEN
Guanlong (School of Mechanical Engineering, Shanghai Jiaotong
Univemity, Shanghai 200240, China). p45— 48

Abstract Hot dipped galvanized (HDG) low catbon steels

force

have been widely used in intemal and outside plates of auto body.
Constant electiode force was utilized under conventional pneumatic
guns, which led to unstable welding quality. However, the quality of
resistance spot welding (RSW) on galvanized steels was sensitive to
variable electrode force. Considering contwlling electiode force ex-
actly with servo guns a design of experiment (DOE) method was
applied to analyze the influence of three stages of elecirode force dur-
ing the welding process, including preliminary force, welding force
and forging force, onwelding quality and to obtain optimum parame-
ters of variable elecirode force. The resulis showed that forging force
was noted as the most important factor, welding force as secondary
one, squeeze force as least important one, and that optimum param-
eters could increase tensile-shear force and nugget diameter of welds
significantly. This method would be the foundation of real-time qual-
ity evaluation and contwl based on electrode force.

Key words:  electiode force; DOE method;  hot dipped gal-

vanized low caibon steels; resistance spot welding

Welding characteristics of Al/Ti dissimilar alloys by laser weld-
ingbrazing with different spot CHEN Shuhai, I Liqun
CHEN Yanbin (State Key Laboratory of Advance Welding Production
Technology Harbin Institute of Technology, Haibin 150001, Chi-
na). p49—52

Abstract:  Ellipse spot and rectangular laser spot were used
as the heat source respectively to experimentally research laser weld-
ing-brazing with filler wire for Al/Ti dissimilar alloys. And the influ-
ence of gap and heat input on weld appearance were analyzed fur-
themore, the welding interface chamcterstics with different heat
source were obtained. Experimental results show that both ellipse
spot and rectangular beam can gain the good weld appearance. In-
creasing heat input is of advantage to enhance the interface strength,
but it is of disadvantage to control the weld appearance. Welding
stability and pocessing contiol with rectangular spot are better than
those with ellipse spot. The maximum tensle strength of joint gained
by ellipse spot and rectangular spot is respectively high up to 75%
and 80% of aluminum base material.

Key words:
brazing; Al T dissimilar alloys

rectangular spot; ellipse spot; laser welding-

Kinetic analysis of spray transfer welding arc in a longitudinal
HUA Aibing CHEN Shujun, 7ZHANG Xia-
oliang, YIN Shuyan (College of Mechanical Engineering and Applied

magnetic field

Electonics Technolagy, Beijing University of Technology, Beijing
100124 China). p53— 56

Abstract A miniaturized generator device for longitudinal



