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Abstract: 1t is the key issue for the seam tracking to obtain
the high quality images which are convenient to be processed in arc
welding process shielded by the gas of CO,. Firstly, on the basis of
the principle that reflectors with cuwed surface reflect are, a struc-
ture with the paraboloid of the reflecting miror was constructed on
the welding torch of the wbot. The stucture can produce parllel
light by dint of arc which irradiates the area monitored by the CCD
camera. The lum of the area is limited to the extent that is adapt to
the camera. Secondly, the usability of the obtained images was dis-
cussed according to the characteristics of the welding process of
short-circuit transfer and the directions of splash. Based on the algo-
rithm of mwbot difference-moving, the obtained images were pro-
cessal. The result of experiments has proved the validity of the
method.

Key words:  arc light reflecting; seam tracking; arc welding

wbot; image processing

Effect of welding wire compositions on microstructures and me-
chanical properties of welded joint of 2519 aluminum alloy
LI Huizhong"? GUO Feifei’, LIANG Xiaopeng', LI Zhou' (1.
School of Materials Science and Engineering, Central South Univer-
sitys Changsha 410083, China; 2. School of Metallurgy Science and
Engineering, Central South University, Changsha 410083, China).
p77— 81

Abstract 2519 aluminum alloy was welded using ER4047
and ER2319 welding wire with the method of MIG welding. Mechan
ical properties and microstructures of welded joint were studied. The
results show that the weldability of the 2519 aluminum alloy with
ER2319 welding wire is better than that with ER4047 welding wire;
the micmwstructures of weld metal is more refined with ER2319 weld
ing wire than that with ER4047; The mechanical properties of welded
joint is worse than that of base metal, the weld zone is the weakest
point of welded joint The soften zone in heataffected zone(HAZ) is
the second weakest zone of welded joint, which is formed due to the
overaging of the main strengthening phase particles leading to coars-
ening.

Key words: 2519 auminum alloy; composition of welding

wire; mechanical properties; microstucture

Automatic control of open arc surfacing system for the milling
LI Zhenying, DAI Liping HOU Ming HE Qiong (Col
lege of Mechanical Electrical Engineering, Beijing Information Sci-
ence & Technology University, Beijing 100192, China). p82— 84
Abstract: The automatic conirol method of open arc surfacing

raler

welding system was studied for the milling wller. The moving system
formula was built according to the mechanical structure of the open
arc suifacing welding system. The surfacing welding process could be
divided into same-arc section and transition-arc section according to
its characteristics. Fitting the sunk milling wller as a spherical sur-
faces a moving-track contwol method was raised and the moving conr
trol formulas for the same-arc section and the transition-arc section

were derived. The eror formula was also built. The emwor analysis

gained with the aid of MATLAB proves the formulas and it meets the

technical requirements.
Key words:

tomatic contol

milling roller; open arc surfacing welding; au-

Analysis of structure and growth of QCr0. 8 TC4 welded reac-
tion layer by electron beam welding LIU Wei CHEN Guo-
qing ZHANG Binggang FENG Jicai (State Key Laboratory of Ad-
vanced Welding Production Technology, Harbin Institute of Technol-
ogy, Haibin 150001, China). p85— 88

Abstract  QCi10. & TC4 electron beam welding seam was
composed of fuson zone and reaction layes and the structure, phase
composition and extent of reaction played important part in the joint
tensile strength. According to the Fick diffusion law, the matio of el-
ements Cu and Ti diffusion flux can be calculated. In the reaction
layes CuTi was generated firstly, which was continuous and dis-
tributed in the reaction layer. The energy spectrum analysis indicated
that the reaction layer composition was Cut Cu,Ti zone and Culi
based solid solution zone. And Cu,Ti was the mixture of several
compounds such as CugTi, CusTi and CuTi and so on. Due to
the rapid cooling The zone near TC4 fuson line couldn’ t generate
the second phase compound in the weld. Therefore, the continuous
intemetallic compound CuTi rusulted in high reddual stress and hard
brittle layex which was the main factor effecting the joint mechanical
properties.

Key words: QC10. 8 alloy; TC4 alloy; electron beam weld-

ing; weld reaction layer

Equipment modeling of off line programming system of the arc
welding rebot based on UG FENG Shengqiang, HU Sheng-
sun, DU Naicheng (School of Materials Science and Engineering
Tianjin University, Tianjin 300072 China). p89— 92

Abstract
wbot with its modeling data which made these solids identified hy

The modeling could contact the solid model of the

the off-line pogramming system in the off-line programming sy stem
of the arc welding wbot by the second development. The model was
the base of the whole off-line progranming system. In the suround-
ing of UGNX4. 0 the equipment modeling of arc welding rabot con-
sists of three key module including part motion module, assemble
modeling module and motion module. In the three of module, the
part module is the base of them and then the assemble modeling
module and the motion module were taken. The models of the arc
which
grounded the second development in the ground of UG and by using

welding robot and positioner were successfully founded,

VCH+ as the tool of the second development.
Key words:  arc welding robot; off-line programming; mod-

eling; second development

FEA preprocessing system of welding analysis based on VRML
GAO Jiashuang', YANG Jianguo', FANG Hongyuan', SHI
Wenyongz, SHANG Haibo’ (1. State Key Laboratory of Advanced

Welding Production Technology, Harbin Institute of Technologys
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Harbin 150001, China; 2. Engineering Training Centex Harbin U-
niversity of Science and Technology, Harbin 150080, China; 3.
Shanghai Wafer Works Corp., Shanghai 201600 China). p93— 96

Abstract: In order to decrease welding deformation, welding
sequence of complex welding stuctures need to be optimized. Weld
ing model of these type structures has been developed with the virtual
reality modeling language (VRML). Welding sequence was defined
based on user s simple operation and wiitten into procedure file of
FEA software Marc’ s preprocessing system by script node. By this
method, a vivid and interactive welding environment can replace the
stuffy and complex processing analysis. It not only provides good
guidance to understand complex welding structure and welding pre-
assembly, but also discusses virtual reality and FEA sofiware integra-
tion. It also supports welding quality analysis and training welding
worker.

Key words;: VRML; welding sequence; FEA

Finite element analysis on laser welding of aluminum alloy
ZHU Miaofeng, LU Fenggui, CHEN Yunxia, YAO Shun ( Laser
pwocessing laboratory, Shanghai Jiaolong Univemsity, Shanghai
200240 China). p97— 100

Abstract:

minum alloy, two kinds of heat sources were used in this calculation

Based on the specific laserwelding process of alu-

which could reflect effect of laser plasna and laser beam during laser
welding process. The formation and development of keyhole has been
analyzed by FEM and the calculation has coincidence with the result
of laser welding experiment. The model is reasonable and welding
seams can be predicted by this model thus it helps to choose appro-
priate parameters for laser welding of aluminum alloy. It makes the
laser welding of aluminum alloy more conveniently used in the indus-
try.

Key words;  laser welding; aluminum alloy; finite element
Ultrasonic low- frequency resonant test of spot welding of zinc-
caated steel sheet ~ CHEN Zhenhua', SHI Yaowu', JIAO Biao-
qiang’ ZHAO Haiyan®(1. School of Materials Science and Eng-
neerirng, Beijing University of Technology, Beijing 100022 China;
2. China Academy of Railway Sciences Beijing 100081, China; 3.
Department of Mechanical Engineering, Tsinghua University, Beijing
100084 China). p101— 104

Abstract:  High order resonance of the ultrasonic transducer
was investigated and adopted to inspect spot weld. The transducer
can receive the half-wavelength resonance frequency signals from
non-welded thin steel sheet because of the ultrasonic multiple reflect
in steel sheet, and the frequency of signals is near the high order
resonance domain which is out of the bandwidth of the transducer.
These signals can be picked up through wavelet packet transform
(WPI) because of their special spectum localization. Thus, the
WPT can be adopted to evaluate the joining quality of res stance spot
welding of zinc-coated steel sheet. Thmough analyzing the signals in
different scale, the charactenstic number which can detemine the

quality of the spot weld was obtained. This mon-destmuctive evalua-

tion may be used to quantitatively estimate the quality of spot welds.
As the low frequency transducer is used the testing cost is cbviously
decreased in comparison to the nomal testing.

Key words:

high orer resonance; nondestructive evalua-

tion; wavelet packet transform; spot welding

Microstructure and mechanical properties of TIG brazing of
stainless steel SONG Jianlingg LIN Sanbao, YANG Chunli
FAN Cherglei (State Key Laboratory of Advanced Welding Produc-
tion Technology, Haibin Institute of Technology, Harbin 150001,
China). pl05— 108

Abstract
S211 and S201 copper matnx filler metal. The micostructure and

TIG brazing of stainless steel was carried out with

mechanical properties of the joint were studied by OM, SEM, EDS
Instromr-testing machine, ete. The results show that the joint has a
dual characteristic: the up side of the joint and a brazing part in the
bottom part. A fusion zone consisting of @ and € phases appears in
the upper pait and a brazing layer appears in the bottom part which
are joint to the stainless steel soundly. The microstuctures of brazed
seam are macio-homogeneous supersaturated solid solution of iron in
copper matnix and high temperature granules consisting of @ and €
distributed unevenly in the brazed seam, which consolidate the ten-
sile strength of the brazed seam. The high temperature gramles are
distributed more unevenly in upper pait than that of in the bottom
and the sizes of them are different. Fracture occurs in the brazed
seam of the two kinds of joints S211 joint and S201 joint in the
tensile test. The S211 joint has higher tensile strength than S201
joint  compared 498. 33 MPa to 476. 67 MPa, whereas the S201
joint has higher extensibility, compared 19.6% to 13. 8%.

Key words:

filler metal; microstructure; mechanical properties

TIG brazing; high temperaure copper matix

Voltage compensation control system in resistance butt welding
of copper pipe and aluminum pipe ZHANG Xichuan', ZUO
Lina% LIU Zhongren', AN Zhenzhi' (1. College of Materials Sci-
ence and Engineering, Shenyang University of Technology, Shenyarng
110023  China;
Company of Building and Installation, Shenyang 110026, China).
pl09— 112
Abstract
and aluminum pipe, a PLC control system with the function of volt-

2. Northeast General Phamaceutical Factory,

Acocording to the welding process of copper pipe

age compensation was developed to stabilizing the welding electic
current and welding quality. Before welding, power voltage was
measured, and the angle of flow for silicon control can be calculated
by control systems and then transmitted to the trgger circuit board.
And the cubic spline was used to fit the relationship of the angle of
flow and power voltage. When the voltage waved in the rang of 380
VE15%, $8X 1 copper pipe and aluminum pipe were jointed and
the experimental datum of welding electric current was obtained. The
result of the T-test to electric current datum shows that the welding
current is stable. The welding quality is reliable.

Key words:

welding; voltage compensation

copper pipe; aluminum pipe; resistance butt



