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Table 1 Properties of coatings and substrate
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Fig 2 Convection conditions of spraying process
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Fig 4 Temperature curves of nodes
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Fig 6 Residual stress contours at room temperature
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would serously impair the properties of the soldered joint is found.
Key words:

mechanism; microstructure

7/n based alloy; intefacial zone; reaction

Finite element analysis on reliability of lead-free sddered joints
for CSP device YE Huan XUE Songbai ZHANG liang
WANG Hui (College of Materials Science and Technology, Nanjing
Univesity of Aeronautics and Astonautics, Nanjing 210016 Chi-
na). p 93—96

Abstract:
the reliability of soldered joint in a CSP device. Anand model was
used to establish the constitutive equation of Sn3. 0Ag0. 5Cu solder

the stress behavior of soldered joint was studied. The results indicate

Finite element method was employed to analyze

that the maximal stress is located at the upper surface of the soldered
joint which is under the outermost of chip. The phenomenon of stress
relaxation and accumulated enhancement could be observed obviously
from the curves of siress and temperature with time cy cle. Reliability
of soldered joints with three usually-used heights are compared and
the results shows that the 0. 35 mmX 0. 18 mm one has the best reli-
ability. Moreover, the influence of chip thickness on the reliability of
soldered joints are investigated in the last part, the simulation result
indicates that the influence is little.

Key words:  chip scale package; lead-free soldered joing

reliability; finite element analysis

Numerical simulation on deposition process of duplex thermal
barrier coating by plasma spraying HOU Pingjun WANG
Hangore, WANG Liuying YUAN Xiaojing (501 staff, The Second
Artillery Engineering College, X7 an 710025 China). p 97— 100
104

Abstract:  Numerical smulation was performed by finite ele-
ment analysis (FEA) to investigate the temperature and stress in a
typical duplex themal barrier coating. Durning the spraying process,
the temperature of the back swface of substrate increases step by
step both the temperature and the stress of the coating fluctuate pe-
riodically within a wide range. Afier the depostion the specimen
was cooled to the room tempermature slowly. The stresses become con
stant values and the maximum radial tensile stress exists at the in
terface between the ceramic layer and the bonding layer, and the
maximum axial and shear stresses exist at the interface, where is the
concentrated stress area The stresses of the middle interfaces are
uniform. The maximum tensile stress on the ceramic layer swface is
423.7 MPa.

Key words:

barrier coatings; temperature field; residual siress

numerical simulation; plasma spraying; themal

A disparity map segmentation algorithm for 3D reconstruction
of weld workpiece WANG Jun', LIANG Zhimin"? GAO
Hongming®(1. School of Materials Science and Technology, Hebei
Univesity of Science and Techmlogy, Shijiazhuang 050018, China;
2. State Key Laboratory of Advanced Welding Production Technolo-
gy, Haibin Institute of Technolagy, Harbin 150001, China). p 101
—104
Abstract:

map is an important step to create 3D model of weld workpiece by

In remote welding, the segmentation of disparity

stereo vision sensor. In this papes the USF plane range image seg-

mentation algonithm was introduced into disparity map segmentation

and by a region combination step, the revised algorithm can deal
with the disparity map containing cylinder surface. The combination
step could be divided into boundary detecting and curve region rela-
beling. During boundary detection the pixel at the boundary of the
segmented region alter plane segmentation was recorded. In curve
region relabeling, the adjacent regions in the same curved surface
were assigned with the same label by comparing the boundary pixels
normal direction and distance between them. A segmented result of
disparity map of saddle workpiece is shown to prove the feadbility of
the algorithm.
Key words:  disparity map segmentation; stereo vision; 3D

reconstruction; remote welding.

Integrated life prediction method of ball grid array soldered
joint CHEN Ying KANG Rui (Department of System Engjneer-
ing of Engineering Technology, Beijing University of Aeronautics &
Astronautics, Beijing 100191, China). p 105— 108

Abstract  To quickly estimate the soldered joint lifetime of
the ball gnd amay package, the analytical model of the simplified
stress distribution was founded and the themal fatigue lifetime was
calculated by the creep lifetime prediction model. When the precise
results were needed, the three dimensional finite element model was
founded and the stress distribution in soldered joint was calculated hy
Anand constructive function of ANSYS, then the themal fatigue life-
timewas given by the Darveaux model. The analytical method and
the finite element method were integrated to a main program by the
secondary development function of ANSYS. With this pogram the
lifetime of the soldered joint can be quickly estimated or precisely
predicted with the packaging and soldered joint dimension material
parameters and the themal cycde parameters. Results of the case
show that the analytical model results are more sensitive to the varia-
tion of the pamameters while the analyzed results by finite element
model are stable.

Key words:
cal method; FFA; lifetime predication

ball grid array package; soldered joint; analyti-

Effect of Ti content on microstructure toughness of deposited
metal with flux cored wire WANG Zheng', GUI Chibin',
WANG Yuhua® (1. College of Naval Arhitecture & Power, Naval
Univesity of Engineeringg Wuhan 430033 China; 2. Naval Milit-
ary Delegation Room of 407 Factory, Luoyang 471039, Henan, Chi-
na). p 109—112
Abstract

teristic of deposited metal with flux cored wire were investigated with

The effects of Ti content on micwstructure charac-

different contents of Tt Fe powder under the protection of (0, and Ar
+20%C0,. The resulis show that the inclusions in deposited metal
are mainly complex oxides composed of MnO-TiO -Al,0,-SiO, in Si-
Mn Ti deoxidized flux cored wire. With the increasing of Ti content
in flux cored wire, the content of Ti in the inclusions increases and
most of inclusions are in the range of 0. 3~ 2. 0 #m in diametesn

which promote the formation of acicular ferrite, thus those contribute
to the increased toughness of deposited metal. Dissociative Ti can
impove the intensity and the ngidity of microstructures but it does
worse to the micostucture toughness when too much dissociative Ti
gets into the microstiuciure of deposited metal.

Key words: Ti; deposited metal; inclusion; toughness



