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grains in HAZ become coarse; and the grain boundary melting oc-
curs. Under the condition of 23 kA welding current 8-cycle welding
time and 4. 5 kN electrode force, the cellular-dendritic stucture at
the edge of the nugget is refined and the equiaxed dendritic struc-
ture in the central portion of the nugget tends to be changed into the
equiaxed grains without secondary axis of cystal with average grain
size of 12. 96 *m.

Key words:  magnesiun alloy; resistance spot welding; mi-

crost cture

Image processing algorithm for weld seam recognition based on
70U Yirong, WU Zheming, GUO Guilin, DU
Dorg (Key Laboratory for Advanced M aterials Processing Technology
Ministty of Education, Tsinghua Univesity, Beijing 100084 Chi-
na). p 37—40

Abstract:

cdor analyzing

An algorithm of weld seam recognition based on
oolor analyzing is proposed for automatic welding and automatic nom
destructive test technologies. Based on color theory and the princi-
ples of image segmentation, the image representation in RGB (red
green and blue) color space is studied and the method of color
space trandomation is proposed. The experiments demonstrate that
the image described in the newly defined color space is able to be
segmented by threshold value, which allows the seam region to be
located and makes the algorithm and recognition easy.

Key words:  image color; RGB color space; weld seam rec-

ognition; image processing

Influence of cerium oxide on mechanical properties of low alloy
steel electrode GUO Yonghuan, FAN Xiying, WANG Guang-
feng (College of Mechanical and Electical Engineering, Xuzhou
Nomal University, Xuzhou 221116, China). p 41— 44

Abstract:  Micro-amount cerium oxide was transferred into
the electrode coating of low alloy steel in the experiment and the
formula of mechanical property quantitative relationship between ceri-
um oxide and deposted metal was obtained by calculating and cuwve

fitting in MATLAB function.

strength error decreases from 44 MPa calculated with empirical for-

The results show that the tensile

mula to 1 MPa with the quantitative formula, and the lower yield
strength error from 100 MPa to 2 MPa. The rare-earth quantity can
be converted to carbon equivalent and introduced into the quantita-
tive formula as a parameter, which makes the test times and the cost
of electrode design reduce.

Key words:

cenum oxide; low aloy steel electrode; me-

chanical properties; quantitative relationship

Shear strength and fracture surface analysis of BiAgNiChGe/Cu
joint MENG Gongge, LI Zhengping (School of Material Science
and Engineeringg Haibin University of Science and Technology,
Harbin 150040 China). p 45— 48

Abstract:  The microstucture, joint shear strength and frac-
ture surface of high-temperature lead-free wlder Bi-xAg-0. 4Ni-0.

2Cuw 0. 1Ge (x=2 5,8 11, 14) were analyzed with scanning elec-
tron microscopy, energy dispersive X ray spectrometry and electronic
tensile testing machine. The results show that interface micrstruc-
ture mainly consists of primary Ag promary aystal Bi, eutectic
phase and little NiBi; phase. With the increasng of Ag in slden
pimary Ag increases gradually and shear strength heightens obvious-
ly. No intemnetallic compound forms between solder and Cu sub-
strate, which join mainly through the diffusion of liquid solder atoms
to Cu ciystal boundaries. The diffusion of Bi to Cu crystal boundary
is more than that of Ag. The interface between solder and Cu sub-
strate is the weak region of joint and is shear fracture statting point.

Key words: microstructure; shear strength; fracture sur-

face; high-temperature lead-free solder; BiAgNiCuGe

Automatic extraction of locating data for bulk defects in I-
shaped laser weldments SHI Duanhu', GANG Tie¢’, YANG
Genxi'y, HUANG Chuanhui' (1. School of Electromechanical Engi-
neening, Xuzhou Institute of Technology, Xuzhou 221008  China;
2. State Key Laboratory of Advanced Welding Production Technolo-
gy, Haibin Institute of Technology, Haibin 150001, China). p 49
—52

Abstract  In order to detemmine the spatial position of bulk
defects in I-shaped weldments, multiple-view method was adopted to
test it nondestmuctively. Mathematic models of small defect depth and
deviation for laser weldments with I style were established and the
depth and deviation of small defects in precision weld were deter-
mined. Theoretical analysis was preceded on factors, which can in-
fluence the locating precision of small defects, and the main influ-
encing factors were obtained. In order to achieve the rapid detection
of laser weldments and improve the robust of detection automatic
extraction algorithm of defect projection distance was put forward on
the bass of defects segmentation and thinning, and algonthm verifi-
cation was carried out by using the method of simulation defect. Ex-
perimental results show that the extracted method in this paper is fea-
sible.

Key words:  Ishaped laser weldments; X-ray image; pro-

jection distance; automated extraction

Frequency character combine control method of arc length ad-
justment of GMAW-P ~ HUA Xuemin', LI Fang', TU Zhiqia-
ng's WU Yixong"? (1. Shanghai Key Laboratory of Materials Laser
Procesing and Modification, Shanghai Jiaotong Univesity, Shanghai
200240, China; 2. State Key Laboratory of Metal Matrix Composite
Shanghai Jizotong University, Shanghai, 200240 China). p 53— 56
Abstract In order to decrease fluctuating of pulse frequency
and welding current while adjusting arc length the frequency-char-
acter combine contwller of arc length adjustment was researched and
designed in GMAW-P welding machine based on digital signal pro-
cess contolling. Base time and welding voltage seiting were used as

controlling variables in order to ensure pulse frequency within small
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change duning arc length adjusiment. The experments show that this
control method of arc length adjustment has the characteristics of fast
adjusting and good stability; welding cument pulse frequency can
change smaller when arc length is disturbed.

Key words:

pulse gas metal arc welding; arc lengh control;

welding machine

Finite element analysis on soldered joint reliability of QFN de-

vice JI Feng, XUE Songbai, ZHANG Liang, WANG Hui ( Cok
lege of Matenals Science and Technology, Nanjing University of
Aemwnautics and Astronautics Nanjing 210016 China). p 57— 60
Abstract  Quarter models of QFN (quad flat non-leaded)
were setup by means of ANSYS software, Anand model was used to
establish the constitutive equation of Sn3. 0Ag0. 5Cu solder; and the
reliability of QFN with different solder joint shape was presented.
The results indicate that the maximum value of stress is at the pack
age comer; which value change is cydical and additive. The solder
joint reliability of leads with pullback design is poorer than that of the
leads norrpullback design that cannot influence the value of plastic
work caused by the solder fillet length and land length sgnificantly.
The effect of solder thickness is very obviously, and the average
plastic woik is inversely proportional to solder thickness. The area of
center pad soldering has considerable effect to the wlder joint reli-
ability, and the size of the area could be increased appwpriately in
the reflow soldering process.
finite element simulation; solder

Key words: reliability;

joint shape; plastic work

Mechanical properties of soldered joints of QFP devices
SHENG Zhong, XUE Songbai ZHANG liang; GAO Lili (College
of Materials Science and Technology, Nanjing University of Aermnau
tics and Astronautics Nanjing 210016, China). p 61— 64
Abstract  Mechanical properties of soldered joints of quad
flat packge (QFP) devices are investigated by numerical simulation
and the results of simulation indicate that soldered joints of high den
sity in leads and the lead-free exhibit lower equivalent stress. The
results of experiment indicate that the tensile strength of SnAgCu sok
dered joints is significantly greater than that of SnPb soldered joints
and the tensile strength of devices soldered by laser reflow increases
by 25% than that by infrared reflow. The fracture microstucture of
QFP for SnPb solder is coarse, but for SnAgCu solder is fine. The
dimples in the fracture of joints formed by infrared reflow welding are
not uniform, which the fracture includes brittle fracture and tough-
ness fracture; but those by laser soldering are uniform, which frac-
ture is toughness fracture. The experment results are close to the
sinulated result.
Key words:

chanical properties; microstructure

finite element; quad flat packge devicess me-

Mechanical properties of brazing joint of alumina ceramics to
mild steel II Zhuoran FAN Jianxin, FENG Jicai (State Key

Laboratory of Advanced Welding Production Technology, Harbin In-
stitute of Technology, Haibin 150001, China). p 65— 67, 72
Abstract

mild steel brazed joint was tested to evaluate the mechanical property

The shear strength of alumina oeramic/AgCuTi/

of the joint. Effect of processing parameters including brazing tem-
peraiure and holding time on the joint mechanical property was also
discussed with scanning electon micwscopy and energy dispersive
spectroscopy. Results showed the maximum shear strength was 103
MPa which was achieved when the brazing temperature was 900 C
and holding time was 5 min. In this case, fracture happened mainly
at the alumina eeramic/blazing alloy interface and partly at Al, O,
TiMn and TiFe, intemetallic compounds.

Key words:

alumina ceramic; active metal brazing; shear

strength

Microstructure and mechanical properties of friction stir weld-
ing joints of AlFZn-Mg SeZr Alloy CHEN Jigiang', YIN
Zhimin', HE Zhenbo"? PENG Yongyi' (1. School of Materials Sci-
ence and Engineering, Changsha,
410083 China; 2. Northeast Light Alloy Co., Lid.,
150060 China). p 68— 72

Abstract:

Zr alloy were investigated, and the mechanical properties and micro-

Central South  University,

Harbin

The joints of friction stir welding of Al-Zn-Mg-Sc-

structures of the joint were analysed. The results show that the distri-
bution of micro-hardness in the cross-section presents a trend of high-
low- high-low-high, the maximal hardness appears in the region of the
weld nugget and the lowest hardness in head-affected zone (HAZ),
and the welding coefficient reaches 0. 90. The weld nugget has a dy-
namic recrystallized fine isometric crystal stucture with the size of
1-2Pm, and the precipitation phases in the base metal are melted
and bwken up to snall wund particles; the themmo-mechanically af-
fected zone has a highly cuved stiucture, and the precipitation phas-
es transfom to club-shaped; the size of grains in HAZ is laiger than
that in the base metal. The tensile samples of welding joint break in
the HAZ.

Key words:

welded joing micwstructure; mechanical properies

AFZnMg-ScZr dloy; friction stir welding

Structure and property of Fe-base manual SHS welding joint
XIN Wentong"?, MA Shining', 1I Zhizun®, LI Baofeng’(1. Na-
tional Key Lahoratory for Remanufacturing Ammored Force Engneering
Academy, Beijing 100072, Ching 2. Base Department Ordmnce En-
gineering College, Shijiazhuang 050008, China). p 73—75
Abstract
properties of manual SHS (self-propagating high-temperature synthe-

In order to solve a problem of the low mechanical

sis) welding joint a new ironbase manual SHS welding material was
developed by adding iron alloy materials and CuO+ Al and Fe, 05+
Al as the themit and the structure and propetties of the welded
joint were studied. The resulis indicate that the welding is fusion
weldng and weld appearance is good. CuFe alloy in the molten

pool experiences liquid phase separation during rapid solidification,



