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Fig. 1 Schematic of spectrum analyzing system
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Fig. 3 Co-axial radiation spectrum
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Fig. 4 Schematic of co-axial visual checking system
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Fig. 10 Edge of laser weld pool after searching
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clad against 304 stainless steel under no-ubrication condition
were evaluated on an UMT2MT tester. Results showed that the
sprayed Cul4Al4. SFeNiCe clad combined firmly to the 45 car-
bon steel substrate in a metallurgy way with a surface hardness of
HB 320. The clad was composed of (a +,) , B~ and K pha-
ses, in which K phase was dispersed into the matrix of ( a +1y,)
and B°. The clad presented a good antidubrication character with
friction coefficient of 0. 105 under the load of 40N (5.7 MPa) .
Friction coefficient of the Cul4Al4. 5FeNiCe clad against 304
stainless steel increased slightly with load increasing. The clad
exhibited a high wear—esistance to 304 stainless steel, wear rate
of the clad increased smoothly with load.

Key words: sprayed clad; microstructure; wear mecha—

nism; tribology property

Vision-based checking and image processing for melt pool of
laser deep penetration welding YANG Jialin', GAO Jin—
qiang’, QIN Guoliang’, HE Jianguo', WU Chuansong®,
ZHANG Tao’( 1. Institute of Machinery Manufacturing Technolo—
gy, China Academy of Engineering Physics, Mianyang 621900,
China; 2. Key Laboratory for Liquid-Solid Structural Evolution &
Processing of Materials Ministry of Education, Shandong Univer—
sity, Jinan 250061, China). p 21 —24

Abstract:

characteristics of weld pool by Nd: YAG laser, the co-axial visual

On the basis of analyzing the infrared spectrum

monitoring system for Nd: YAG laser deep penetration welding of
stainless steel was constructed successfully, by designing the
transmitting and separating structure for weld pool radiation and
YAG laser, and then optimizing the suitable light components,
such as half penetrating and half reflecting lens, narrow band
pass filter, neutral weakener, variabledocus lens and so on, ac—
cording to the requirements of co-axial monitoring. By means of
the developed monitoring system, the clear images of weld pool
were attained. In allusion to the recorded image of weld pool,
gauss filter, edge enhancing function and algorithm for edge
tracking were developed, by which the starting point and rules
for edge tracking were put forward. Consequently, the edge of
Nd: YAG laser welding pool was extracted from CCD images,
which would be helpful to the ondine monitoring and controlling
of laser deep penetration welding for better welding quality in fu-
ture.

Key words: laser welding; weld pool; edge; image pro—

cessing & algorithm

Curved convex face residual stress measurement by ultra—
sonic method ~ MA Zigi', LIU Xuesong', ZHANG Shiping”,
CHENG Yi’, FANG Hongyuan'( 1. State Key Laboratory of Ad-
vanced Welding and Joining, Harbin Institute of Technology,
Harbin 150001, China; 2. School of Electrical Engineering and
Automation, Harbin Institute of Technology, Harbin 150001,
China; 3. Harbin Welding Training Institute, Harbin 150046,
China) . p 25 -28

Abstract:

tem was developed to detect residual stress on curved convex face

An ultrasonic residual stress measurement sys—

with one-emit-one—receive transducer. Compared with the results

of laser holography orifice method, the distribute section of ten—

sile stress and compression stress are similar, both max tensile
and compression stress of ultrasonic method are much lower than
that of laser holography orifice method, and stress distribution
line is more gently as well. According to the couple condition of
transducer and analysis of the nominal acoustic coefficient, the
results of ultrasonic residual stress measurement on curved con—
vex face should be corrected with radius of curvature in order to
get precision residual stress.

Key words: ultrasonic method; welding residual stress;

curved face; coupling state; acoustic-elastic constant

CO, arc welding detection based on theory of weak periodic
and multi-channel signals with normal repetition rate
GAO Liwen'?, XUE Jiaxiangl , ZHANG Wen', LIN Fangl s
CHEN Xiaofeng' (1. School of Mechanical and Automotive Engi—
neering, South China University of Technology,
510640, China; 2. College of Information Technology, Guang—
zhou University of Chinese Medicine, Guangzhou 510006, Chi-
na) . p29-32
Abstract:
ing stability, this paper proposed the theory of weak periodic and

Guangzhou

Aiming at the automatic detection on arc weld—

multi—channel signals with normal repetition rate. Through a sci—
entific mathematical deduction, an equation has been put for—
ward, which can sufficiently demonstrate the dynamic character—
istics of the repetition rate of periodic signal. To overcome the
problems brought in by scattered signals during actual sampling,
this paper has introduced a method by subdividing a signal point
into countless micro points which normally distribute in a multi—
dimensional signal space. Therefore, an important parameter of
the equation, the generalized actual area could be reasonably
calculated, through which the whole equation could be accurately
solved. 104 times of arc welding electric signals were conducted
as samples. Based on the probabilistic neural network ( PNN) ,
the samples has been trained and tested, which show that the dy-
namic characteristics drawn through the above-mentioned theory
are closely related to the stability of CO, arc welding, and there—
by the automatic detection can be realized.

Key words: CO, arc welding, stability, multi-channel

signal; normal distribution

A multi-scale fractal image segmentation method for arc
welding pool GAO Fei', WANG Kehong', LIANG Yong-
shun’, ZHAN Lanlan', ZHANG Yan'( 1. School of Materials
Science and Engineering, Nanjing University of Science & Tech—
nology , Nanjing 210094, China; 2. School of Sciences, Nanjing
University of Science & Technology, Nanjing 210094, China) .
p33-36
Abstract:

image has a close relationship with the ultimate weld seam forma—

An individual section of the arc welding pool

tion. An analysis on the fractal dimension and multi-scale fractal
feature of the slag and the weld pool part is performed, and the
definitions of graphical fractal dimension and multi-scale fractal
feature are also elaborated. An image segmentation method using
both single fractal dimension algorithm and multiscale fractal
feature-based algorithm is introduced, which has been applied in

the processing of arc welding images. Experiments show that the



