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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

DU Yanfeng' > BAI Jingbin' TIAN
ZHANG Yanhua® ( 1.

2219 aluminum alloy

Zhijie' LI Jinsong' Capital Aerospace
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Machinery Company Beijing 100076 China; 2. School of Me—

chanical Engineering and Automation Beijing University of

Aeronautics & Astronautics Beijing 100191 China) . pp 57 -
60 70
Abstract: To make the complicated process of heat and

force of friction stir welding to be simulated more close to the ac—
tual state we established the three-dimension mathematical mod—
el of stirring friction welding process and analyzed thermal
process and temperature field distribution of friction stir welding
of 2219 aluminum alloy by means of the finite element method
with 3D coupled model. Numerical simulation results show that

the temperature gradient of weld is different which the upper side
is more compact than lower side and the advanced side is more
compact than back side. The highest temperature is located at
the transition zone of the back side between the stir-pin and the

stir-head shoulder

higher than that on the advancing side and it will be assured of

the temperatures on the retreating side is

ticht weld if the temperatures of the area on the bottom of stir-pin
are in excess of the recrystallization temperature of 2219 alumi—
num alloy when welding. At last the result will provide a sup—
port for based research and technology optimization of friction stir
welding.

Key words: 2219 aluminum alloy; friction stir welding;

thermal process; numerical simulation

Variations of the microstructure and mechanical properties
for the thick aluminum friction stir welding joint along the
thickness direction GAO Hui' DONG Jihong®® ZHANG
Kun’® LUAN Guohong’ ( 1. Beijing Institute of Petrochemical
Technology Beijing 102617 China; 2. Mechanical and Electri—
cal Engineering College Beijing University of Chemical Engi—
neering Beijing 100029 China; 3. Beijing Aeronautical Manu—
Aviation Industry Cor—
pp 61 —65

Through the hierarchical method microstruc—

facturing Technology Research Institute
poration of China Beijing 100024 China) .

Abstract:
ture and mechanical properties in different areas of the weld nug—
get zone for 30 mm thick 7A05-T6 aluminum alloy friction stir
welding join have been studied. The results show that the size
of recrystallization grain in the near area of surface is largest.
When the rotation speed is 360 r/min and the welding speed is
100 mm/min for the area of T, to T;
rately is 326 354 342 334 and 307 MPa

and elongation are also increased gradually. The fracture micro—

the tensile strength sepa—

the yield strength

graphs show that there are a lot of mesh dimples in the fracture
surface and they are deeper on slicing T, especially. The hard—
ness profile is not central symmetric and hardness value of top
area is larger than that of lower area. Friction heat will decrease
with the increase of thickness and that is the reason why the
performance decline at the middle and bottom of workpiece joint.

Key words: friction stir welding; mechanical properties;

microstructure; 7A05-T6 aluminum alloy

Research on the fault diagnosis technology of connection
failure belonging to the FPGA solder joint WANG
Jianye DING Hao LIU Cang LIANG Qinglong ( Air and Mis—

sile Defense Academy of Air Force Engineering University Xian
710051 China) . pp 66 —70

Abstract:  This paper presents a model for detecting faults
in FPGA( field programmable gate array) devices of BGA ( ball
grid array) type of packages using the method of SJ BIST ( solder
joint built-in self-test) . It was theoretical analyzed in details
and simulated by simulation software —multisim. The DE2 hard-
ware system of the Altera corporation was used to verify the mod—
el. The results showed that compared with reference the method
of SJ BIST was analyzed in more detail and the accurate imped—
ance could be determined more accurately and more exact infor—
mation about health state of the FPGA solder joints can be ob-
tained.

Key words: solder joint built-in self-test; field program—

mable gate array; ball grid array; solder joint; fault diagnosis

Experimental research on electron beam welding of titanium
alloy to stainless steel based on Cu/V filler metals with dif-
ferent shapes WANG Ting' ZHANG Binggang® ZHANG
Yanqiao FENG Jicai' > ZHONG Shisheng’( 1. Shandong Pro—
vincial Key Laboratory of Special Welding Technology Harbin
Weihai 264209 China; 2.
State Key Laboratory of Advanced Welding and Joining Harbin
Institute of Technology Harbin 150001 China; 3. School of
Mechatronics Engineering Harbin Institute of Technology Har—
bin 150001 China) . pp 71 - 74

Abstract:  Electron beam welding experiments of TA1S ti—

tanium alloy to 304 stainless steel using Cu/V filler metals with

Institute of Technology at Weihai

different shapes were carried out in present paper. Microstructure
and mechanical properties of welding joints were examined. The
results showed that the weld with lamellar structure Cu/V filler
metal was characterized by solid solutions of vanadium copper
and iron. But an incomplete fusion defect was detected in bottom
weld for the unmelted vanadium layer. The tensile strength was
288 MPa. When a wedge-shaped filler metal was used micro—
structure remained the transition of various solid solutions.
Meanwhile the incomplete fusion defect was eliminated. Tensile
strength reached 385 MPa up to 75% of that of stainless steel.
The weld zone with unmelted vanadium layer was the weakest
part of the joint and facture occurred in this region in the joints
welded with Cu/V filler metal with different shapes.

Key words: TAI1S5 titanium alloy; 304 stainless steel; e—
lectron beam weldng; shape of filler metal, microstructure; me—

chanical properties

Research on unified adjustment of pulsed MIG welding pa—
rameters based on least squares method XUE Jiaxiang'
JIANG Chengfeng' ZHANG Xiaoli' > ZHU Xiaojun' ZHU
Qiang' ( 1. Shool of Mechanical and Automotive Engineering
South China University of Technology Guangzhou 510640 Chi—
na; 2. College of Mechanical and Electrical Engineering Jiangxi
University of Science and Technology Ganzhou 341000 Chi-
na)). pp75-78
Abstract:

of digital welding machine

In view of the sophisticated welding parameters

large—scale technology experiments



