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Fig.1 3D-visualized off-line programming

and simulation system
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path in off-line programming system
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qualification rates of side bend performance are up to 100% .
Key words:  vibratory conditioning; eleciro-slag welding; me-

chanical properties; residual stress

Image processing method for recognizing position of welding seam

WANG Qing-xiang! , SUN Bing-da?, LI Di? (1. Guangzhou University
of Chinese Traditional Medicine, Guangzhou 510405, China; 2. Guang-
dong Polytechnic Normal University, Guangzhou 510000, China; 3.
South China University of Technology, Guangzhou 510640, China). p59
—-63 -

Abstract : In automated welding process based on vision method, im-
ages containing information of welding seam are obtained in series through
vision sensor and processed real time o get central position of welding
seam. However, because welding seam images are complicaled, 1t is very
important to choose suitable and effective processing algorithm in order to
get accurately the information. This paper put forward a series of process-
ing steps for welding seam images which include median filtering, crea-
ting binary image by adaptive threshold, acnode filtering, and edge de-
tecting, searching central position of welding seam. Creating binary image
by adaptive threshold and acnede filtering are focused. In each processing
step four different welding seam images are used for observation and com-
parison. The result shows these processing algorithms arc relatively effec-
tive.

Key words: welding seam image; image processing; recognition

of welding seam position

3D-visualized offline-programming and simolatien system for indus-
TANG Xin-hua' , Paul Drews” ( 1. Shanghai Jiaotong U-
nivérsity, Shanghat 200030, China; 2. RWTH Aachen, 52074 Germa-
ny). pb4 — 68

trial robots

Abstract; A PC-based, interactive 3D-visualized offline-program-
ming and simulation system was put forward. By use of 3D-graphical
functions of OpenGL, which is widely supported by current common PCs
and popular operation system such as Windows, the 3D-geometrical model
as well as the kinematical model of a robot and its workpiece was con-
structed in this system. Then the automatic path-planning and program-
ming for robot, as well as the 3D-graphical dynamic simulation for robot
movement was studied. With the function of interactive “virtual teach-in”
procedure , the path-planning and programming for single-pass robot weld-
ing was implemented. For multi-pass welding, the welding path of each
weld bead was automatically planned and programmed with “ macro”
technique. The robot motion path of the program could be verified for its
reliability and security by means of 3D-graphical dynamical simulation.
At last the program could be automatically converted to the particular lan-
guage format of a robot when it is transferred to the robot system. There-
fore the practicability of the off-line programming for robot was improved
greatly.

Key words: robots; offline-programming; 3D visualization; dy-

namic simulation; virtnal teach-in; multi-pass welding

Application of statistical process control in submerged arc welding

WU Feng-shun, LU Zhong-liang, WANG Lei, HU Yan-xiang, XIE

Ming-li( State Key Laboratory of Plastic Forming Simulation & Die Tech-
nology, Huazhong University of Science and Technology, Wuhan
430074, China).p69 -72,76

Abstract: Based on Microsoft Visual C ++ 6.0, a system com-
posed of software and hardware was designed to collect, display and back-
up the welding current and arc voltage in submerged arc welding. Weld-
ing current and arc voltage were analyzed using the theory of statistical
process control. The results show that, when the welding process is in ab-
normal, the related information can be drawn by the system in time,
which reflects the stability of submerged arc welding process.

Key words: statistical process control; submerged arc welding;

control limits; standard deviation

Selective laser sintering of Ni-CuSn powder mixture SHEN Yi-
fu, WU Peng, GU Dong-dong, ZHAO jian-feng, HUANG Yin-hui ( Col-
lege of Materials Science and Technology, Nanjing University of Aeronau-
tics and Astronautics, Nanjing 210016, China). p73 - 76

Abstract;  Selective laser sintering of a two-component Ni-CuSn
powder mixture has been successfully processed based on the mechanism
of Iiquid phase sintering during which partial melting of powder occurred.
The effect of laser processing parameters on the sintering mechanism and
sintering quality were studied. It shows that controlling the processing pa-
rameters, especially laser powder and scan speed in a suitable range can
ensure anticipant sintering mechanism and sound densification. The anal-
ysis on the microstructural features of the sintered sample demonstrates
the conditions for achieving high densification level, that is, the obvious
difference in the melting point of Ni and CuSn, and the high mutual solu-
bility.

Key words: selective laser sintering; metal powder; liquid-phase

sintering; laser processing parameters

Experimental investigation and bonding mechanism of brazing dia-
KANG Shi-jiang, CHEN Xue-guang, LU Zhi-yong,
YANG Li-jun( Institute of Welding Research, Hebei University of Tech-
nology, Tianjin 300132, China). p77 - 80

mond film

Abstract: Vacuum brazing of diamond and hard alloy were per-
formed using Ag72-Cu28-Ti(1-5) filler alloy. The joint of diamond and
hard alloy formed under conditions that pressure was less than 5 x 1072
Pa, brazing temperature at 850 C and holding time of 10 min. The inter-
face of the diamond film and the active filler metal was observed by scan-
ning electron microscope - energy dispersive spectroscopy and X-ray to
dislcose the bonding medanism mechanism. At the brazing temperature,
there is greater affinity between active element( B-Ti) in the brazing filler
metal and the carbon on the surface of the diamond film. A wetal-like
layer of TiC formed on the surface of diamond film due to adsorption, dif-
fusion and chemical reaction. The layer and the Ag-Cu alloy based bra-
zing filler metal bond the diamond film and the hard alloy together. Using
the technical parameters, the four-point bending strength test shows that
the average strength of the brazed joints is higher than 300MPa when the
active element is less than 3%.

Key words: diamond film; brazing; active brazing filler metal;

joint strength



