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Fig. 2 Sensor mounting diagram
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Table 1 Displacement and deflection angle of upper and

lower electrode tips under 18 kN
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Fig. 3 C type welding tong of welding system and its finite
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Table 2 Force change under various preset forces

600 800 1 000 1 200
(1b)

AF/(1b) 13 36 60 76
AF/Fy (%) 2.3 4.7 6.0 6.1

(a) FRH RIS =

5% 18.9 kN 2

-1.149
-996 251
-843 007
-689 763
-536 519
-383 275
-230 031
-076 787
-076 787
-229 701

3 18.9 kN
Table 3 Displacement and deflection angle of upper and
lower electrode tips under 18.9 kN

e la (i s,/mm

s; /mm s, /mm 0/(°)
0.090 08 0.041 844 0.007 0
-1.158 -0.514 072 0.216 0

(b) FREHTE LB =

-1.11
-0.9822117
-0.854288
—0.726359
—0.59843
-0.470501
-0.342572
-0.214643
-0.086714
0.041216
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1.985 pm 0. 000 4° 375 mm
2.6 pm;
53 pm 24.52 pm
0.010 3° 375 mm
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Fig. 4 Results of FEA for welding tongs
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Fig. 5 Schematic diagram of measuring electrode dis—
placement using trapezoidal relaionship
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China; 2. China Petroleum Pipeline Bureau Langfang 065000
China; 3. The Third Engineering Branch of China Petroleum
Pipeline Bureau Zhongmu 451450 China) . pp 72 —74

Abstract:  This article develops tandem automatic welding
system for pipeline according to the principle of tandem welding
technology develops efficient welding technology about " Internal
welding machine for root welding and double wire automatic
welding for filling and capping welding". Experiments indicate
tandem automatic welding technology can avoid defects existing
in pipeline welding construction effectively to ensure the welding
quality such as incomplete fusion stomata incomplete penetra—
tion pipeline welding discontinuous and undercut. At the same
time it can increase the weld single — layer filling thickness from
2 -3 mm to 4 —6mm and it can get beautiful welding gap ex—
cellent mechanical properties. This technology can meet pipeline
construction on the welding requirements of high efficiency and
has the application value and guiding significance for construction
of oil and gas field welding of pipeline.

Key words:  oil and gas pipelines; automatic welding;

tandem welding; mechanical properties

Plasma arc welding pool edge detection based on empirical
multi -parametersconstraint LIU Xinfeng REN Wenjian
GAO Jingiang WU Chuansong ZHANG Guokai ( Key Laborato—
ry for Liquid-Solid Structural Evolution and Processing of Materi—
als Ministry of Education Shandong University Jinan 250061
China) . pp75-78

Abstract:  The algorithm to extractthe plasma arc welding
pool edge was studied in this paper. Large area of the saturated
region formed in weld poolimages because of reflected arc by
weld pool surface. The gray gradient on the boundary of arc re—
gion is greater than that of the weld pool. So weld pool boundary
can not accurately be extracted by the traditional image algo—
rithms. Aiming at this problem a multi-parameters constraint al—
gorithm was proposed. The edge information of n frames pro—
cessed weld pool images and arc minimum circumscribed curve
were used as prior knowledge in the algorithm. The results show
that the algorithm can effectively eliminate the pseudo boundary
and weld pool edge can be detected well and quickly.

Key words:  Plasma arc welding; vision detection; weld

pool image; edge detection; multi-parameters constraint

Optimization of welding current waveform parameters in
CHEN
Maoai JIANG Yuanning WU Chuansong ( Institute for Materi—
als Joining Shandong University Jinan 250061 China) . pp 79
-82
Abstract:

controlled short circuiting transfer GMAW

For controlled short circuiting transfer GMAW
peak current 1, background arcing current [, and tail-out time
t,,( time required for welding current to decrease from 7, to I,,)
are the adjustable waveform parameters which have significant
influence on the process stability spatter rate and weld appear—
ance. Using orthogonal experiment method waveform parameters

were optimized at different wire feeding rate. The results show

that peak welding current has the strongest influence among the
three waveform parameters. At wire feeding rate of 320 ¢m/min

the spatter rate is more than 2. 5% the weld appearance is al—-
ways rough and bad no matter what levels of the waveforms pa—
rameters were used. With the wire feeding rate varying from 360
to 400 cm/min the optimal waveform parameters keep constant

ie. I,,=440 A [,, =50 A and ¢, =0.6 ms. At wire feedin-
grate of 400 cm/min the stable welding process with a spatter
rate of less than 0.35% and excellent weld appearance can be a—

chieved in quite wide ranges of waveform parameters ( [ , is 440

pa

-480 A 1,,is30-50 A andi,is 0.6 -0.8 ms) .
Key words: CO, arc welding; spatter; short circuiting
transfer

Numerical simulation of pulsed laser welding temperature
field for Al3003 aluminum alloy FU Guansheng ZHENG
Moujin ( Ningbo CSR New Energy Technology Co. LTD.
Ningbo 315000) . pp 83 —86

Abstract:  The pulsed laser welding temperature field for
supercapacitor shell structure was analyzed by FEM. The welding
heat model parameterswere defined based on the macrostructure
of the welded joint taken from the real component. The thermal-
conductivity andspecific heat were tested to obtain the thermody—
namic parameter respectively. Thehigh temperaturemechanical
propertiesat 3 different temperatureswere tested and the melting
point is predicted to analyze the FEM calculation result. The re—
sult shows that the pulsed laser welding energy is more concen—
trated than that of arc welding the core inside the supercapacitor
and the rubber component will not be destroyed by high welding
temperature during the whole welding process.

Key words:  supercapacitor; laser; numerical simulation;

pulse

Analysis of electrode displacement measurement method in
resistance spot welding WANG Xianfeng YANG Ying
WANG Guojun WANG Xuefang ( CSR Zhuzhou Electric Loco—
Zhuzhou 412001 China) . pp 87 -90

The traditional methods to measure the elec—

motive Co. Ltd.
Abstract:
trode displacement in resistance spot welding include direct
measurement method measurement of upper electrode move—
ment and measurement of long arm tooling. The deformation of
welding tongs was analyzed by finite element method ( FEM) un—
der the load of electrode force and dynamic electrode force. And
the deformation influence on measurement method of upper elec—
trode movement and measurement method of long arm tooling was
analyzed. It is concluded that the lower electrode has relative lar—
ger vertical displacement and deflection angle for dynamic elec—
trode force so the electrode displacement cannot be measured
correctly using measurement method of upper electrode movement
and measurement method of long arm tooling. At last the meth—
od to measure electrode displacement was proposedbased on trap—
ezoidal relationship.
Key words:

resistance spot welding; electrode displace—

ment; measurement method; FEM



