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Table 3 Factors and levels of CTE
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Table 7 Comparison between experimental data and predic-
tive value before and after optimization

D AE, laB /dB

0. 008 92
3 0. 005 24

40.80
44.64

40. 99
45. 61

4 % 7w

(D ,
» PBGA

b

2) . s
CTE CTE,
88.45%.
3) ,
A3B3C3D3. ,
AE, 41.4%,
4.6l dB.

[ Arlvanan P, Zhong Z W. Assembly and reliahility of PBGA packages

3

AEp

+[ Dspon—Deswn

+[ Dsoaz— Dt

[2

[7

]+[D<S/N>31*D<5N>

w22 2T R B i

3 .
AE, ,
’ CrFE

b

A3B3C3D3 ,

CTE

1 @)

] F[Dstom—Dern ] 3)
on FR-4 PCBs with SnAgCu solder [ J] . Microelectronic Engineering,
2006, 83(11— 12); 2462— 2468.
ChiuCC WuClJ, PengCT, efal. Failure life prediction and factor
design of lead-free flip chip package[ J] . Jownal of the Chinese Insi-
tute of Engineers, 2007, 30(3). 481— 490.
ZhouJ G XiaoX Q. EnYF, et al. Thermo-mechanical fatigue reli-
ability optimization of PBGA slder joints based on ANN-PSO[ J] .
Joumal of Central South University of Technology, 2008 15(5). 689
—693.

(1. » 2005, 39(7): 753—
756.
Huang Chunyue Zhou Dejian, Wu Zhaohua. Solder joint reliability of
plastic ball grid array component based on design of full factorial exper-
imen{ J] . Jownal of X{ an Jiaotong University, 2005 39(7): 753—
756.
Jong WR, TsaiH G, Chang HT, ef al. The effects of temperature
gclic loading on leadfree solder joints of wafer level chip scale pack-
age by Taguchi method[ J] . Journal of Electronic Packaging, 2008,
130(3): 1—10.

. s , . FCBGA SnAgCu
[J. , 2008, 29(7). 85—88.

Zhang Liang, Xue Songbai Lu Fangyan, efal. Fatigue life prediction
of SnAgCu soldered pints of FCBGA device[ J] . Transactions of the
China Welding Institution, 2008, 29(7). 85—88.
Wan ] W, Zhang W J, Bergstom D J. Recent advances in modeling
the underfill process in flip-chip packaging| J] . Microelectronics Jour-
nal 2007 38(1): 67— 75.
Qi H Osterman M, Pecht M. Plastic hall grid amay solder joint reli-
ability for avionics applicationy J] . IEEE Transactions on Components
and Packaging Techmobgies, 2007, 30(2). 242— 247.
Zhang I, Wang I, Xie X, ef al. An investigation on themal reli-
ability of underfilled PBGA solder pints[ J]. IEEE Transactions on
Electronics Packaging Manufacturing, 2002, 25(4). 284— 288

» - 198 s

Email; dave _d _w @126, com



20099 VO]. 309 No. 11

TRANSACTIONS OF THE CHINA WELDING INSTITUTION \4

Materials Science and Engineering, Shenyang University of Technol
ogy» Shenyang 110178, China). p 73— 76
Abstract:

catbon steel by plasna arc sufacing with transverse magnetic field.

The nickelbase alloy was deposited on the low

The influence of transverse alternative pulsed magnetic field frequen
cy on microstructure and properties of plasma arc surfacing layer was
researched. The hardness, wear resistance and microstructure of sur-
facing layer at different pulsed magnetic field currents were systemat
ically analyzed by optical electronic microscope, wear test and mi-
croscopic hardness test. 'The results indicated that the transverse al
ternative pulsed magnetic field can effectively improve the crystal
shape in plasma arc sufacing layer and refine crystal grain. With the
poper pulsed magnetic field frequency, the optimum effect of elec
tromagnetic stiring can be obtained the amount of hardening phase
in oveday deposit is increased the growth direction of hardening
phase can be contolled and the hardness and wear resistance of the
sufacing overlay are improved.

Key words:

stiucture; wear resistance

plasma arg transverse magnetic field; micro-

3D reconstruction technology of SMT solder joint by shape from
shading based on improved illumination model ZHAO Huih-
vang', ZHOU Dejian”*, HUANG Chunyue’ (1. School of Mechanical
and Electonical Engineering, Xidian University, Xi’ an 710071, Chi-
na; 2. Department of Mechanical Engineering Guangxi University of
Technology, Liuzhou 545006 Guangxi, China 3. School of Mechan
ical and Electronical Engineering Guilin University of Electronic
Technology, Guilin 541004, Guangxi China). p 77— 80

Abstract:
satisfactory because of the highlight caused by specular reflection

Three-dimensonal shape and its accuracy are dis-

when the shape from shading is used to reconstruct the three-dimen
sional soldered joint. An impmved illumination model is proposed
which can modify the diffuse reflectance component based on the fea-
tures of image shooting, make a linear superposition for both specular
reflection component and diffuse reflectance component. Then the
improved illumination model is used to reconstruct the three-dimen
sional soldered joint after dealing with the soldered joint image by the
poper image processing arithmetic. The experimental results show
that the 3D shape by SFS based on the improved illumination model
is more satisfactory in decreasing specular reflection influence than
that of the traditional methods.

Key words;  suface mount technology; three-dimensional re-
construction  shape from shading; illumination model; image pro-

cessing

Reliability analysis of PBGA soldered joints based on Taguchi
method DAI Wei XUE Songbai, ZHANG liang JI Feng
(College of Matenals Science and Technology, Nanjing Univesity of
Aemwnautics and Astronautics Nanjing 210016 China). p 81—84
Abstract: In order to evaluate the reliability of PBGA sot
dered joints an optimized method was proposed based on Taguchi
design and numerical simulation, in which the Anand equation was
used to describe the viscoplastic behavior of Sn3. 0Ag0. 5Cu solder,
and the distribution of equivalent stress and strain in soldered joinis
under temperature cycle were studied respectively. Results indicate
that the themal fatigue life of soldered joints can be substantially im-

proved by filling up the underfill betwveen the PCB and substrate.

The linear expansion coefficients of substrates epoxy mold com-
pound undexfill and PCB were considered as the contiolling factors,
and the linear expanson coefficient of the substrate and that of epoxy
mold compound were deemed to the main influencing factors by
Taguchi method. The optimized controlling factor combination can be
decided as A3B3C3D3 and the verification test shows the maximum
equivalent strain of the optimization scheme was decreased by
41. 4%, and the matio of signal to noise was increased by 4. 61 dB.

Key words: plastic ball grid array; underfil; Taguchi meth-

od; linear expansion coefficient

Contact reactive brazing between Al alloy ICulstainless steel and
WU Ming-
fang"?, ST Naichao', PU Juan® (1. Jiangsu Univewsity, Zhenjiang

analysis on grain boundary penetration behaviors

212013 Jiangsw China; 2. Jiangsu University of Science and
Technology, Zhenjiang 212003 Jiangsu, China). p 85— 88
Abstract

in the Al/Cu contact reactive brazing. In this paper the mechanisms

Grain boundary penetration behavior occurs easily

of formation and evolution of grain boundary penetration were investi-
gated when contact reactive brazing betveen 6063 Al Alloy and
1Cr18Ni9Ti stainless steel was conducted using Cu as interlayer. The
results show that the grmin boundary penetration phenomenon is
prominent. Grain boundary penetration depth was up to 200 *m
when the brazing tempenature was 570 ‘C and holding time was 60
min. The diffusion of atom into grain boundary was not sufficient but
necessary for foming of grain boundary penetration. The key factor
to induce grain boundary penetration was non-equilibrium diffusion of
atom between the grain boundary and base metal, which led to crys-
tal lattice expanding, and promoted the vacancy transfernng into
grain boundary, and resulted in a thin groove. And then, micro-
cracks were formed in the grain boundaries, the eutectic liquid was
sucked into the groove by capillaty force, and finally grain boundary
penetration was created. The interface reactive layer consisted of Fe-
Al intemetallics (IMCs) in the side of 1Cr18Ni9Ti the adjacent
zone was Cu-Al IMCs, welded seam zone was composed of AlCu
eutectic structure and large blocked Al solid solution.

Key words: Al Alloy; stainless steel; contact reactive braz-
ing; gmin boundary penetration; structure

Reaction mechanism and microstructure of interface in soldered
joint of zine based alloy  TIU Xiuzhong" % YANG Min"?, 1IU
Xinghong® (1. Key Laboratory of Tiquid Stuucture and Heredity of
Materials (Ministry of Education), Shandong University, Jinan
250061, China; 2. School of Materials Science and Engineering
Shandong University, Jinan 250061, China; 3. Xiangshan Tongjia
Foundry-die Plant, Xiangshan 315700, Zhejiang: China). p 89—
92

Abstract
ture and phases of inteface region in joint soldered with new solder
and flux selfdeveloped were studied by means of XRD, FEPMA,
TEM and SEM. The results show that the interface region mainly
consists of diffusion zone and dissolution zone. There was more Cd
based solid solution (1.44% Zn) in diffusion zone, while more Zn

based solid solution in dissolution zone. The interface region manly

The micro-region compositisions  fine microstruc-

consists of Cd, Sn Zn Al solid olution, and oxides such as SnO,
S10,, CdO and metallic compounds such as MgZn Mg, Sn Al Cug

and Mg,CugAl;. No continuous intermetallic compounds layer which



