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Table 1 Material performance parameter
/10 75K ™! E/GPa w
Sn96.5/Ag3/Cu0. 5 24.5 88 530 - 141.7T 0.35
FR4 x 155y 50  2.2x107* 0.28
EPOXY 13.8 1.42x107* 0.3
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Fig. 4 Equivalent strain nephogram of soldering joint
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Table 2 Shearing test data of soldering joint
Sn96.5/Ag3/Cu0. 5 Sn63 /Ph37
() F/IN FIN
5 Sn96.5/Ag3/Cu0.5 0 71.925 67.406
Fig. 5 Reflow soldering curve of Sn96.5/Ag3/Cu0.5 300 68.383 65.138
600 64.549 63. 882
900 58.729 58.236
1 200 47.900 48.509
1 500 39.004 34.393
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Fig. 6 Reflow soldering curve of Sn63/Pb37 |
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Table 3 List of solder joints’ thermal fatigue state equation

a b
a b
0.572' 1 0.536 0
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extra thin—plate joints.
Key words:
strain; welding deformation; finite element

extra thin plate; length of weld; inherent

Process stability evaluation on aluminum alloy twin-wire
PMIG welding by approximate entropy based SVM of volt—
age signal ZHOU Xiaoxiao' WANG Kehong' YANG Jia-
jia! HUANG Yong' ZHOU Zhilan® ( 1. School of Materials
Science and Engineering Nanjing University of Science and
Technology Nanjing 210094 China; 2. Department of Comput—

er Science The University of North Carolina at Chapel Hill
Chapel Hill 27514 USA) . pp 107 111
Abstract:  An approximate entropy ( ApEn) support vec—

tor machine ( SVM) method of arc voltage was proposed to evalu—
ate the stability of aluminum alloy twin-wire pulse metal insert
gas ( PMIG) welding process. A set of welding experiments were
carried out and the ApEn of welding current and voltage signals
was calculated. The results showed that the smaller the ApEn of
current and voltage signals is the more stable the welding
process is. The application of ApEn on the welding current and
the welding voltage was compared. It showed that the voltage
based ApEn is sounder in measuring the stability of aluminum al—
loy twin-wire PMIG welding. Then a support vector machine
( SVM) algorithm based on approximate entropy ( ApEn) has
been developed on voltage signals. And the results of the classifi—
cation showed that the SVM algorithm based on ApEn can mark
off the stable processes from the unstable ones. When the train—
ing data is more than 20% the classification accuracy is more
than 90% .

Key words:
approximate entropy; support vector machine

aluminum alloy; twin wire weld; stability;

Stress analysis and structure optimization of copper cylin—
ders in 3D packaging JIANG Wei WANG Lifeng ( Harbin
University of Science And Technology Harbin 150080 China) .
pp 112 - 116
Abstract:
packaging structure and the local copper cylinders stress in the

This paper analysed the whole stress of the 3D

process of chip heating. And the three-dimensional structure was
optimized by using finite element simulation software ANSYS.
The result showed that the maximum stress was distributed at the
location between the outer corner and the bottom of the copper
cylinder. The structural parameter was optimized taking the max—
imum stress of the copper cylinders as a response. The orthogo—
nal optimization method including three factors and three levels
was adopted varied factors being copper cylinder diameter the
copper cylinder height and the copper cylinder pitch. The result
showed that the copper cylinder diameter had the maximum effect
on the stress the copper cylinder height had the weakest influ—
ence the effect of copper cylinder pitch was moderate. What’s
more with the increase of the three factors mentioned above the
maximum equivalent stress between the outer corner and the bot—
tom of the copper column decreased gradually.

Key words:

column; orthogonal experiment; parameter optimization

finite element simulation; stress of copper

Comparative studies on thermal fatigue performance to
Sn96. 5/Ag3/Cul. 5 solder joints of chip capacitor MAO
LIU Jian' GE Bing'( 1. Changchun Institute of Op—
tics Fine Mechanics and Physics Chinese Academy of Sci-
ences Changchun 130031 China; 2. University of Chinese A—
cademy of Sciences Beijing 100039 China) . pp 117 —120
Abstract:  With the use of Pb in a variety of occasions
prohibited Lead-free technology becomes one of important re—

Shuqin' >

search direction. For understanding the fatigue properties of

leadfree solder there is important significance to analyse fanal—
yse state of leadHree solders and to research on the method of
testing. With the 0805 chip capacitor device package solder
Sn96. 5/Ag3/Cu0. 5 solder joints

finite element model is established for multi period under temper—

joints as the research object

ature cycles. And shearing test is carried out. The value of Peri—
od-shearing stress to Sn96. 5/Ag3/Cu0. 5 and Sn63/Pb37 sold—
ers is obtained. Thermal fatigue fitting curves of solder in 1 500
periods is acquired by using nonlinear least square method to fit
curves. The results indicates that under the stipulated test condi—
tion in limited 1 500 periods
Sn96.5/Ag; /Cu0.5 solder joints” rate of thermal fatigue deterio—
ration to 0805 capacitance is slightly slower than that of Sn63/
Pb37 solder joints.
Key words:

tigue state; shearing force

thermal fatigue performance of

chip component soldering joint; thermal fa—

Ultrasonic welding process of Cf/PPS with thermal radiant
preheating and the fracture of welded joint XU Zhiwu'
LI Zhengwei' JIANG Wei' YAN Jiuchun'
(1. State Key Laboratory of Advanced Welding and Joining
Harbin 150001 China; 2. Bei—
jing Key Laboratory of Civil Aircraft Structure and Composite Ma—

LIU Jianguang’
Harbin Institute of Technology

terials Beijing Aeronautical Science & Technology Research In—
stitute of COMAC  Beijing 102211 China) . pp 121 - 124
Abstract:  The feasibility of ultrasonic welding process on
carbon fiber reinforced polyphenylene sulfide ( C;/PPS) compos—
ites with thermal radiant preheating was investigated. The effect
of preheating temperature and welding pressure on the formation
of bonding interface and the mechanical strength of welded joint
was focused on. It was shown that increasing preheating tempera—
ture improved the fusion of the resin at the bonding interface and
100% of bonding area was achieved with a preheating tempera—
ture of 110 °C. The bonding area increased with the welding pres—
sure and it reached 100% when the welding pressure exceeded 3
bars. The strength of the welded joint was enhanced with the
welding pressure but it declined at a welding pressure beyond 3
bars. The welded joint had a maximum strength of 20 MPa at a
preheating temperature of 110 “Cwith a welding pressure of 3 bar.
Key words:
crostructure; preheating temperature

ultrasonic welding; C,/PPS composites; mi—

Microstructure and performance analysis of vacuum brazing
welded titanium joints in honeycomb sandwich panel struc-
ture SHANG Lei' WANG Gang® YANG Dachun' LI
Yao' (1. Center for Composite Material Harbin Institute of
Technology Harbin 150001 China; 2. National Key Laboratory
of Advanced Welding Production Technology Harbin Institute of
Technology Harbin 150001 China) . pp 125 - 128

Abstract:  The processing parameter of titanium alloy hon—
eycomb sandwich structure was studied using filling foil of Ti-
Zr-Ni-Cu based metal. The vacuum degree was not lower than 2
x 107 Pa and the brazing temperature was 930 °C with a holding
time of 30 min. The ultrasonic testing( NDT) results showed an
excellent brazing weld with no welding-off and faulty welding.
The microstructure of the brazed joint was examined by means of
scanning electron microscopy( SEM) and energy dispersive spec—
troscopy ( EDS) . The results showed that mutual diffusion was
happened between the filler metal and the base metals resulting
in the precipitation of new phases. Using the optimized parame—
ters the average tensile strength of joint was 12. 8 MPa the
shear strength was 9.01 MPa. The fracture mode of the vacuum
brazing joints belonged to a brittle type fracture

Key words:
zing, microstructure; NDT; tensile strength

TC4 Honeycomb sandwich construction; bra—



