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Fig. 1 Visual sensing system of molten pool
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Table 1 Chemical compositions of TA15
Al Zr Mo \Y Ti
5.5~7.0 1.5~2.5 0.5~2.0 0.8~2.5 <0.7
100 mm x 50 mm x 20
mm
TA15
(w)
2
2
Table 2 Experimental conditions
d/mm U/kV I/mA  v/(mmes™') Jf/mm
1 175 55 20 6 0
2 175 55 30 6 0
3 175 55 40 6 0
4 175 55 50 6 0
5 175 55 55 6 0
6 175 55 60 6 0
7 175 55 65 6 0
8 175 55 55 9 -4
9 175 55 50 5 2
10 175 55 55 5 0
11 175 55 55 4 0
12 175 55 40 6 -4
2.1
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Fig.2 Molten pool edge detection results of different
edge detection operators
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Fig. 3 Extraction process of molten pool edge
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Fig. 4 Schematic of molten pool width extraction
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Fig. 5 Distribution of molten pool width in welding process
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Fig. 7  Correspondence relationship between weld ap-
pearance and C,
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Fig. 6 Weld appearance
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Prediction of weld appearance of electron beam deep pene-—
tration welding based on visual sensing ZHANG Bing-
gang' SHI Mingxiao> CHEN Guoqing' FENG Jicai' (1. State
Key Laboratory of Advanced Welding and Joining Harbin Insti—
tute of Technology Harbin 150001 China; 2. State Key Labo—
ratory of Gansu Advanced Non-ferrous Metal Materials
University of Technology Lanzhou 730050 China) .
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Abstract: the electron

beam welding molten pool image of titanium alloy was obtained.

Basing on visual sensing method

The binary morphological image processing algorithm was used to
process the molten pool image for getting the molten pool edge
moreover the molten pool width was obtained by using a suite of
processing programs for molten pool extraction. The correspon—
dence relationship between the fluctuation of molten pool width
and weld appearance is found 1i.e. the weld appearance is poor
when the fluctuation of molten pool width is relatively large but
the weld appearance is good when the fluctuation of molten pool
width is relatively small. Based on analysis the coefficient of
variation CV was proposed as characterization to describe the
weld appearance. The results show that the developed image pro—
cessing algorithms are reliable and the detected errors are less
than 0.1 mm at the same time the whole extraction process of
molten pool width only needs approximately 30 milliseconds
which could meet the needs of real time detection. The coeffi—
cient of variation can reflect the quality of weld appearance and it
can be used as a parameter to control the weld appearance.

Key words:  visual sensing; electron beam welding; bi—

nary morphology; weld appearance; characterization

Analysis of characteristics of plasma image during high—
power disk laser welding ~ GAO Xiangdong' LV Weixing'

YOU Deyong' KATAYAMA Seiji® ( 1.
and Electrical Engineering Guangdong University of Technolo—
gy Guangzhou 510006 China; 2. Joining and Welding Re-
Osaka 567-0047 Japan) .

Faculty of Mechanical

search Institute

pS5-8
Abstract:

deep welding quality in high-power disk laser welding based upon

Osaka University
A new approach for detecting and analyzing the

the plasma plume images is presented. During the laser butt5oint
welding of 304 austenitic stainless steel plate with a high power
10 kW disk laser an ultraviolet and visual sensitive high-speed
video camera was used to capture the dynamic images of the plas—
ma plume. The area and height of a plasma image were calculat—
ed as the characteristic parameters of plasma image using the im—
age processing techniques. The weld bead width was defined as
the parameter reflecting the stability of welding process. Moreo—
ver the variation in the weld bead width and the plasma images
in the welding process were monitored to research the correlation
between the characteristics of the plasma image and the welding
stability. To obtain the statistics of the characteristic parameters
of plasma images that reflect the welding stability the average
and the percentage with different threshold values about the fluc—

tuation of consecutive frames images for the plasma area and
height at different parts of weld bead were studied. The actual la—
ser welding experimental results showed that the stability of a
high power disk laser welding process could be monitored and es—
timated by the defined characteristic parameters of the plasma
images.

Key words:
welding process stability; 304 austenitic stainless steel

high-power disk laser; plasma plume image;

A method to measure welding deformation of plate by three
dimensional laser scanner HE Hongwen ZHAO Haiyan

NIU Wenchong WANG Peng ( Key Laboratory for Advanced
Materials Processing Technology Department of Mechanical Engi-
p9-12
A new method was proposed to measure the

neering Tsinghua University Beijing 100084 China) .

Abstract:
welding deformatioin of the butt-welding joints by using the non-—
contact three-dimensional laser scanner. The steel balls were
placed onto the drilled holes for the purpose of accurate positio—
ning. Before and after welding experiment the butt-welding
joints and steel ball were scanned by the laser scanner to gain the
corresponding point cloud files. After being analyzed by the im—
ageware software the final three dimensional coordinates of the
steel balls on surface of the plate would be obtained. Results in—
dicated that this method could solve the difficult positioning prob—
lem because of high temperature which might calculate the an—
gular distortion and deflection deformation during welding
process. It also contributed to understand the mechanism of
welding deformation and realize the accurate positioning.

Key words:

three dimensional laser scan; angular deformation; bending de—

welding deformation; butt-welding sample;
formation

Mechanism of cold welding cracks in 30CrMnSi steel joints
welded by TIG method YANG Jianguo HUANG Luyong
ZHANG Yong FANG Hongyuan ( State Key Laboratory of Ad-
vanced Welding and Joining Harbin Institute of Technology
Harbin 150001 China) . p 13 -16

Abstract:  As a kind of the medium-carbon quenching and
tempering steel ( MCQTT) 30CrMoSi has been used widely in
some industrial fields. However just like some MCQTT this
steel faces such problems as cold cracking in the welded joints.
In this research the fracture and microstructure of the joints of
30CrMoSi steel welded by TIG method were studied by scanning
electron microscopy ( SEM) and optical microscopy ( OM) re—
spectively. More attention has been paid to the mechanism of the
cold welding crack in 30CrMoSi steel. The results show that the
hot welding cracks formed at high temperature are prone to indu—
cing cold welding cracks. The potential method to control the
cold welding crack in 30CrMoSi steel was discussed as well.

Key words:  30CrMoSi steel; TIG; cold welding crack;

hot welding crack

Fuzzy-PI algorithm of load system of friction welding ma-



