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Fig. 1 Interfacial microstructure of as-soldered joints
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Fig. 2  Evolution of interfacial structure at Sn-3.5Ag/Cu
and Sn-3.5Ag-0.2Zn/Cu with different aging times
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tectic and ( a-Cu + Cu;P +8) ternary eutectic. The microstruc—
ture of diffusion and interface zone in joint brazed with CuP7.
7Sn5. 4Ni14Si0. 27:10. 04 amorphous brazing filler metal are main—
ly composed of a-Cu solid solution and the center in the brazing
seam is mainly composed of a-Cu and ( Cu Ni) ;P and ( a@-Cu +
Cu,P) eutectic and ( aCu + CuyP +8) ternary eutectic.

Key words: Cu-P based filler metal; amorphous filler

metal; brazing procedure; shear strength; microstructure

Inhibition growth of intermetallic compounds at solder/Cu
of by addition of Zn into Sn-3.5Ag QI Kai WANG
Fengjiang LAI Zhongmin ( School of Materials Science & Engi—
neering Jiangsu University of Science & Technology Zhenjiang
212003 China) . p 57 -60

Abstract:  0.2% Zn element was added into Sn3.5Ag
Pb-ree solder and the interfacial microstructure at solder/Cu
has been studied under as-soldered and as-aged condition. Dur—
ing soldering the Cu-Sn intermetallic and its scallop-type struc—
ture are not changed by the small amount addition of Zn. Howev—
er in the Zn-contained solder joint the scallops are found to be
smaller but more compared with Zn-ree solder joint. After ther—
mal aging the growth thickness compositions and morphology of
the IMCs at the interface are affected by the 0.2% Zn addition.
In the Sn3.5Ag-0.2Zn/Cu joints the growth of IMC layer is ev—
idently retarded and the Cu;Sn IMC layer is completely inhibi—
ted. Furthermore compared with the change from scallop-type to
flaky-type morphology observed in Znree solder joints scallop—
type structure is still the predominant morphology in Zn-eon—
tained solder joints during solid-state aging. The inhibitation of
small amount of Zn addition on the IMC growth and change of
morphology is attributed to the retarding effect of interdiffusion
coefficient of the IMCs.

Key words: leadfree solder; Sn-3.5Ag; intermetallic

compound; diffusion

Welding parameters optimization of CO, laser-MAG hybrid
LIU Shuangyu ZHANG Hong LIU Fengde SHI
Yan ( College of Mechanical and Electric Engineering Chang—

welding

chun University of Science and Technology Changchun 130022
China) . p 61 —64
Abstract:

nalysis system and high speed camera were used to acquire the

In the present work Hanover Analysator a-—

voltage and current data of CO, laser-MAG hybrid welding. The
effect of the arc current arc voltage and laser power on the oscil—
logram of arc voltage and welding current the probability density
distribution of arc voltages and current the droplet transfer char—
acter process stability and weld geometry were investigated. The
results indicated that many weld arc physics parameters and
droplets transfer information can be provided by Hanover Analy—
sator and high speed camera system which provided experimen—
tal way for optimization welding parameters. Probability density
distribution of arc voltages and currents is toward center that
means the range of high current and voltage is smaller which fa—

vors the stability of the droplet transfer and hybrid welding

processes. Droplet transfer frequency was affected by laser power.
The droplet diameter and growing period increases with increasing
laser power. As a result the droplet transfer mode is globular
transfer or transfer mode between globular and projected.

CO, laser-MAG hybrid welding; Hanover

Analysator; welding electrical parameters; droplet transfer

Key words:

X-ray inspection of DIE welding voids in an uneven back-
CHEN Zhong ZHANG Xianmin ( School of Me—
chanical & Automotive Engineering South China University of
Technology Guangzhou 510640 China) . p 65 —68

Abstract:  In order to realize the inspection of DIE weld-

ing voids in an uneven image background and etract small voids

ground

exactly this paper presents two kinds of inspection methods
which seperately use the 2-EEMD ( two dimensional ensemble
empirical mode decompositon) algorithm and the gray-scale mor—
phology algorithm. A high power triode’s DIE voids inspection is
put forward for the qualification of the presented inspection meth—
ods. The results demostrate that the two inspection methods suc—
eessfully exiract the feature of the DIE welding voids in an uneven
image background. The 2-EEMD welding voids inspection method
is more suited to small voids inspection in nearly free-noise in X-
ray image and the gray-scale morphology inspection method is
more suited in various situation and real-time applications.

Key words:

DIE welding voids; ensemble empirical

mode decomposition; gray-scale morphology

A new seam location extraction method for pipedine backing
welding of MAG based on passive optical vision sensor

LI Jing' > LI Fang’ ZHU Wei’ LIAO Jianxiong® QIAN Lu-
hong’( 1. College of Computer Science and Technology Nanjing
Nanjing 210016 Chi-
na, 2. Industrial Robot Research Center Industrial Technology
Research Institute Kunshan 215301 China) . p 69 —=72

Abstract:  Seam tracking is a prerequisite of implementing

University of Aeronautics & Astronautics

automatic welding process. Gap variance has an important impact
on the welding quality of MAG for pipe-ine backing welding. A
welding process monitoring system based on CCD is designed.
However the images obtained from CCD with MAG welding often
have much noise. Therefore accurate and high efficient image
processing methods for extracting seam location are urgently nee—
ded. A new seam location extracting method is presented the
molten welding pool area is obtained after image preprocessing
and then the Sobel transformation method is adopted to choose
the initial contour control point for the greedy Snake model. Fi-
nally the greedy Snake model was used to fit the welding seam
location. The experimental results show that the proposed meth—
od combined with Sobel transformation and greedy Snake model
is also effective to the images with much noise.

Key words: seam tracking; Snake model; MAG weld-

ing; image processing

Numerical analysis of ERW welding residual stress field for

coiled tubing LI Jihong' WANG Wenwu'?> ZHAO Peng-



