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4 . Sn-Zn-Ga-Pr
KCI + LiCl N 1 (%)
Sn97Zn0. 5Ga0.7Pr Table 1 Elements result by EDS analysis
SAT-5100
Sn 72.51 75.80
235 °C Pr 27.49 24.20
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Study on sub-arc X-ray welding image defect segmentation
algorithm and defect model GAO Weixin' HU Yuheng’
MU Xiangyang' WANG Zhi*( 1. Shanxi Key Laboratory of Oil-
Drilling Rigs Controlling Technique Xian Shiyou Univerisy
Xian 710065 China; 2. Department of Electrical & Computer
Engineering University of Wisconsin-Madison Madison 53705
USA; 3. National Laboratory of Industrial Control Technology
Zhejiang University Hangzhou 310027 China) . pp 37 -41
Abstract:

tional image segmentation algorithm can only achieve a low suc—

Regarding the present problems that the tradi—

cessful defect segmentation ratio for the strong noise and low con—
trast of submerged-arc x-ray image an efficient X-ray radio—
graphy image analysis algorithm is developed for the task of seg—
mentation of submerged-arc welding defects. In the new algo—
rithm the defect is treated as noise and a new concept—“gray
density” is put forward for calculation convenience. Tested with
100 X—ay radiography images obtained from a real factory the
proposed algorithm can increase successful segmentation ratio
and achieves a successful ration of 95% . Based on the clustering
segmentation algorithm a high dimension space defect mathe—
matical model is presented. The model makes the characteristic
of the complexity of the form into consideration. Real examples
show that the model is effective and practical. The sensitivity
curve of the presented clustering segmentation algorithm is also
given.

Key words:  welding gap; defect; segmentation; cluste—

ring

Spontaneous growth of Sn whiskers on surface of Sn-Zn-Ga—
Pr solders YE Huan'’ XUE Songbai' XUE Peng'
CHEN Cheng' (1. College of Materials Science and Technology
Nanjing University of Aeronautics and Astronautics
210016 China; 2. Center for Advanced Life Cycle Engineering
University of Maryland College Park 20742 USA) . pp 42 —44
Abstract:

from the doping of rare earth ( RE) to leadHree solders it is

Nanjing

In spite of many beneficial effects obtained

newly found that an exceeded addition of RE would cause a risk
of Sn whisker growth in the alloys. The results indicate that with
the addition of 0. 7% Pr to Sn-9Zn-0. 5Ga solder
whiskers spontaneously grow from the surface of Sn-Pr phases in
the bulk solder exposed for 12 hours only. And the whiskers

many Sn

show a continuous growth with the exposure time being in—
creased. The final longest length of the whisker can reach 100
pm  which can lead to a serious reliability problem for electronic
assemblies. Finally the mechanical reason for whisker growth is
discussed.

Key words: leadfree solder; rare earth; Sn whisker;

driving force

Application of computes-aided ultrasonic phased array in in—
spection of weld in TKY tubular node LU Minghui
CHENG Jun SHAO Hongliang SUN Minglei ( Key Lab of Non—
destructive Testing Ministry of Education Nanchang Hangkong
University Nanchang 330063 China) . pp 45 —48

Abstract:  Analytic geometry theories and methods were
applied to found the mathematical model of welds in TKY tubular

node. According to the regulation of the size welded joints were

drawn after getting weld cross-section in tubular node. The ultra—
sonic phased array probe profile was designed on the basis of its
physical size and ultrasonic beam was also designed. The com—
puter-aided technology can achieve the beam coverage of welded
joints which can commendably guide the design of ultrasonic
phased array inspection and evaluate ultrasonic test blind areas of
weld in TKY tubular node. The blindness of setting parameters
can be overcome in the course of ultrasonic phased array inspec—
tion. Tests of weld in artificial Y tubular node indicated that the
combination of ultrasonic phased array imaging technology and
computer-aided techniques contributed to rapid detection and e—
valuation of weld in tubular node.

Key words: TKY tubular joint; ultrasonic phased array;

computer-aided; beam coverage

Microstructure of TiAl joints brazed with TiNiB high-tem—
perature filler metal YANG Zhenwen ZHANG Lixia
XUE Qing HE Peng ( State Key Lab of Advanced Welding and

Joining Harbin Institute of Technology Harbin 150001 Chi-
na) . pp 49 -52
Abstract:  High-temperature filler metal of TiNiB pre—

pared by arc melting was used as an active filler metal in vacuum
brazing of TiAl alloy. The effect of brazing temperature on the
microstructure evolution of the joints was studied in this paper.
The TiNiB filler metal was mainly comprised of TiNi and TiNi,
eutectic microstructure in which some TiB, blocks appeared.
The melting point of the filler metal was 1 120 °C. The dissolu—
tion of TiAl substrate has a strong effect on interfacial structure.
The TiAl alloy adjacent to brazed seam was transformed to 8 layer
with the dissolution of TiAl substrate. The microstructure of the
brazed seam was comprised of Ti-Al-Ni compounds and a little 8
phase. TiB, was transformed to TiB due to the reaction with Ti.
Key words:  TiAl alloy; TiNiB filler; brazing, micro-

structure

Investigation on wear resistance of Fe-based composite ma—
ZONG Lin'*> LIU Zhengjun'

School of Material Science and Engineering

terial containing titanium
LI Lecheng' ( 1.
Shenyang University of Technology Shenyang 110178  China;
2. School of Mechanical Engineering Shenyang University of
Chemical Technology Shenyang 110142 China) . pp 53 -56
Abstract: A series of Fe-Cr-Ti-C hardfacing alloys with
different Cr contents were prepared by PTA in order to develop a
Fe-based wear resistant composite material. The microstructure
and carbides morphology were investigated by means of scanning
electron microscopy( SEM) and X-ray diffraction( XRD) . The
results show that the matrix transforms from austenite and ferrite
to ferrite and martensite the volume fraction of M,C, and TiC
increase with the Cr content being increased. In addition the
effects of Cr content on wear resistance were studied. The wear
resistance of cladding layer increases with increase of Cr content.
When Cr content is 20. 1%

with a high volume fraction of hexagonal M, C; complex carbides

the microstructure characteristic
and a small amount globular exploded and agglomerated TiC
particles are distributed in the lath martensite matrix with higher
strength and toughness which suggests that the cladding layer

has a excellent wear resistance.



