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method data the turning point of S —N curve requires turning
transition. In order to make the S —N curve and the breaking
point N, have more engineering application value the theory and
method of transition point connected with variable slope curve
was proposed. The feasibility of using variable slope method has
been verified by experiment and the two curves were compared
by analysis . The results show that the new method of drawing the
S —N curve can display the performance of welding joints spot
more accurately.

Key words:  spot welded joints; S —N curve; breaking

point N,; variable slope slash transition

Analysis of vibration fatigue S —N curve on Q235B steel butt
welded joint FAN Wenxue' ° CHEN Furong' XIE Rui-
jun' TANG Dafu' ( 1. Institute of Materials Science and Engi—
Inner Mongolia University of Technology = Hohhot
010051 China; 2. Mining Institute Inner Mongolia University
Hohhot 010051 China) . pp 39 —42

The interrelation of static fatigue S —N curve

neering

of Technology

Abstract:
and vibration fatigue S —N curve on Q235B steel butt welded
joints has been analyzed. The result shows they have the same
slope and vibration fatigue S —N curve is a continuous curve
without horizontal section. It moves a specified distance in stress
axis. At the same time the vibration fatigue S—N curve expres—
sion was input. In this paper the static fatigue test and tensile
test under different load frequency were done. And vibration fa—
tigue correction factor was 0.345 2. Through correction of resid—
ual stress and size the fatigue limit was 114. 84 MPa when the
cycles were 5 x 10° under vibration fatigue S =N curve. And it
only has a little bias 7. 60%
per can be used to infer vibration fatigue S —N curve of Q235B

it shows that the method of this pa—

steel.
Key words: Q235B steel welded joint; vibration fatigue;

S =N curve

Formation process of hot cracking in copper He shielding
LI Yinan' YAN Jiuchun® GUO
Department of Mechanical Engineer—
Qingdao 266033 Chi-
na, 2. State Key Laboratory of Advanced Welding Production
Harbin 150001

gas tungsten welding
PENG Zilong' ( 1.
ing Qingdao Technological University

Feng'

Technology Harbin Institute of Technology
China) . pp 43 —47
Abstract:

gas tungsten arc welding ( GTAW) of copper structures in large

The formation mechanism of hot cracking in

dimensions was researched. The dynamic formation process of
hot cracking was observed and analyzed. The formation criterion
of hot cracking was optimized based on the Prokhorov’s theory

and the finite element model of thick copper plates in GTA weld-
ing was established based on the rigid restraint cracking test. It
is concluded that the internal deformation rate Ag is the internal
reason of forming hot cracking. The variation of the transverse
tensile stress and the Ag in brittle temperature range ( BTR) was
obtained. And the formation mechanism of hot cracking without
preheating was carried out compared Ag with high temperature
ductility of HS201 welded metal. The variation of Ag in differ—

ence preheating temperature was analyzed to prevent hot cracking
forming and it can be concluded that the Ag in BTR could be
declined by preheating process and the cracking susceptibility
will be decreased.

Key words: copper; hot cracking; gas tungsten arc weld—

ing

Modeling and control of the nonlinear joints system of mo-
bile repair welding robot LIU Jiajun' SUN Zhenguo'
ZHANG Wenzeng' CHEN Qiang' *( 1. Key Laboratory for Ad-
vanced Materials Processing Technology Department of Mechan—
ical Engineering Tsinghua University Ministry of Education
Beijing 100084 China; 2. Yangize Delta Region Institute of Ts—
inghua University Jiaxing 314006 China) . pp 48 —52

Abstract:  Highly nonlinear units such as deadzone and
backlash exist in the joints of mobile repair welding robot which
have negative effects on control accuracy. To improve the path
control accuracy of the end effector Particle swarm optimization
algorithm is used to identify the model of the nonlinear joints sys—
tem. Then switching compensation control method referring the i—
dentified model is applied to the joint controlling system com—
bined with feedfowardfeedback control based on inverse kine—
matics the hybrid control method realize considerable path accu—
racy. Experiments show that the average path error of designed
welding robot$s end effector is less than 0.2 mm with this control
method and the shortcomings of low precision reducer are com—
pensated.

Key words:

mobile welding robot; nonlinear system; i-

dentification; backlash compensation; feedforward

Feature characters extraction with visual attention method
based on three-ight-path weld pool images ZHANG Yan
LU Na HUANG Yiming CHEN Shanben ( Intelligentized Ro—
botic Welding Technology Laboratory Shanghai Jiaotong Univer—
sity Shanghai 200240 China) . pp 53 - 56

Abstract:
key parts of weld quality control. A threedight-path vision sens—

Seam tracking and weld penetration control are

ing system is used in the experiments to obtain the images of the
topfront top-back and back paths of the weld pool during the Al
alloy GTAW welding and project them in the same picture at the
same time. The image contains information of the seam weld
pool and back weld pool. The method of visual attention is adopt—
ed to find the small areas related to weld pool feature characters
and extract these characters from the image. The results show
that in real-time detection of the weld pool features during the
welding process the method of visual attention is more clarified
and efficient than general methods as it focuses only on interested
small areas.

Key words:  welding quality control; weld pool image

processing; visual attention; region of interest detection

Investigation on three-dimensional real coupling numerical
simulation of temperature field of friction stir welding of
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