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Table 2 Digribution of tensile strength prediction model' s sample data
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Fig. 6 Error band changes of tensile strength prediction between pre and post optimization
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Abstract:  The paper studied principle of arc produced heat
in VPPA and analysed how welding pamameters influence arc heat
from physical properties of arc on Al alloy. It is shown that dissym-
metrical electode properties have great influence on produced heat of
arc in positive and negative times. When Al alloy is used to be neg-
ative eledrode , negative voltage produced more heat. Different pa-
rameters of welding current and lasting times are very important fac-
tors to produce heat in positive and negative times.

electiical

Key words: vanable polarity plasma welding;

popeities; aluminum alloy

Detection method of spot welding based on fractal and support
LIU Pengfei SHAN Ping IUO Zhen (School
of Materials Science and Engineenng, Tianjin University, Tianjin
300072 China). p38— 42

Abstract:

vector machine

Because of charactenstic of fractal dimension
which present quantitatively describing of complexity of a sample data
series and remarkable advantage of support vector machine (SVM)
in small sample classification and regression fractal dimension of
signal data series is adopted as eigenvectors and a novel detection
method based on fractal and SVM is presented. Two models based on
SVM are constructed. One is about flatiers of spot welding and the
other is about defect of nugget size. A army of SVM is consist of
these two models. The array is used to detect the wo defects sym
chonously. It is shows that this new method fits for nondestructive
detection of spot welding from analysis of experiment results. This
array of SVM can detect the two defects of flatters and the litile nug-
get size better in process of spot welding.

Key words; fractal; support vectors machine; detection;

spot welding; flatter

Vibration frequency characters of chip and bonding on ther
mosonic flip chip bonding WANG Fuliangg, HAN Lei, ZHONG
Jue (School of Mechanical and Electronical Engineering, Central
South University, Changsha 410083, China). p43— 46

Abstract:  The vibration velocity of tool tip and chip on ther-
mosonic flip chip (TSFC) bonding was monitored with a laser
Doppler vibometer, and the “ stall” phenomena was obsewed from
the virtual value curve of vibraion velocity, i e., after the TSFC
bonding staited a fever milliseconds the chip velocity decreases
suddenly, while the tool tip velocity still increases. Stall indicated
that the blmp/pad inteface has formed initial bonding strength. And
the frequency characters of the vibration velocity signals were also
obtained. It isfound that the 3rd hammonics of chip vibration velocity
signal indicates the stall phenomena, i.e., when the 3rd hamonics
appeared the stall happens. Experiment results show that little
bonding force is good for produce stall.

Key words:  themmosonic flip chip bonding; laser Doppler vi-

bration measurement; speciral analyss

Effects of immediate water cooling and normalization after

welding on microstructure and hardness of heat affected zone of
ultra-fine grain steels welded joint ZHANG Guifeng's MIAO
ZHANG Jianxun', PEI Yi', WANG Jian’, ZHANG
Yantao' (1. School of Material Science and Engineering Xi' an
Jizotong University, Xi’ an 710049 China; 2. Technical Center of
Anshan Iron and Steel Group Corporation,  Anshan 114000, Liaon-

ce 1
Huixia,

ing China; 3. Shandong Electric Power Construction No. 1 Project
Company, Jinan 250100 China). p47— 50

Abstract: To refine the grain size of the coarse grain heat af-
fected zone (CGHAZ) in the gas tungsten arc welded joints of ultra-
fine grain (UFG) steels of 400 MPa strength the immediate water
oooling before transformation completion and nomalization after
welding were peformed. Their effects on the micrwstructure and
hardness of the HAZ were investigated. The results show that al-
though the grain size of CGHAZ does not decrease for the immediate
water cooling, the width of CGHAZ decreases compared with the air
ooling condition. The effective grain sizes in CGHAZ are signifi-
cantly refined by first time nomalization treatment after welding

while the grain sizes in the fine grain heat affected zone (FGHAZ)
become coamer than those before nomalization. The hardness of
HAZ of the joint subjected to immediate water cooling is higher than
that of the joint subjected to air cooling. The whole hardness of each
joint after nomalization decreases much. There is a favorable hard-
ness match between the HAZ and the original base metal after first
normalization treatment only for the immediate water cooling joint.
Therefore the mmediate water cooling followed by one time nor-
malization is recommended to refine the grain size in CGHAZ and to
make the hardness of HAZ close to that of oniginal parent materials.

Key words:

ultra-fine grain steels; heat affected zone;

coarse grain heat affected zone; nomalization; hardness

Distrbution and diffusion mechanism of Sn in interface of ZA
alloy soldered joints LIU Xiuzhong 1l Shitongg, CHEN Libo
(School of Material Science and Engineering, Shandong University,
Jinan 250061, China). p51—55

Abstract  Microstiucture and its characteristic of ZA soldered
joints distribution of Sn elemont and reaction product of Sn in inter-
face of ZA alloy soldered joints are studied by optical microscope
scanning electron microscope and electron probe micwanalyss
reskectively. The results show that Sn mainly diffuses by volume dif-
fuson and forms a wide diffuson zone. Sn in interface also reacts
with some elements in parent metal. New phases such as a— CuSn
and CuoSng are fomed. The diffusion and reaction of Sn will be
propitious to the bonding strengths and mechanical properties of sol-
dered joints which can satisfy the service performance of soldered
joints.

Key words: ZA alloy; soldering; interface; diffusion of Sn

ANN prediction models for tensile properties of TIG welded
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joints of TAIS titanium alloys WANG Min  YANG Lei, WEI
Yanhong, WU Lin (State Key Taboratory of Advanced Welding Pro-
duction Technology, Harbin Institute of Technology, Harbin
150001, China). p56— 60

Abstract: Near-alpha TA15 titanium alloy has good mechan
ical properties which has a wide application in airframe. Systemic
TIG (tungsten inent-gas) welding experiments were performed for
TA1S5 titanium alloy and the tensile tests of their welded joints were
alo camied out. Main factors were then selected after relating the
parameters to tensle properties based on the principle of artificial
neural network (ANN). Finally, the input and output pammeters
were confimmed and the ANN prediction models for tensile properties
of titanium alloys TALS5 TIG welded joints were established. Those
models were then optimized and the model erors were analyzed. It
showed that the prediction models better than the traditional regres-
sion method could be well used to predict tensile properties of tita-
nium alloys TA1S5 TIG welded joints.

Key words:

artificial neural networks; mechanical properey

prediction; welded joint

Growth behavior of compounds at Sn3. SAg0. 5Cu/Ni under
thermal shearing cycling QI Lihua, HUANG Jihua, ZHAO
Xingkes ZHANG Hua (School of Material Science and Engineering
Beijing University of Science and Technology, Beijing 100083, Chi-
na). p61—64

Abstract: The atoms diffusion and growth behavior of inter-
metallic compound (IMC) at Sn3. 5Ag0. 5Cu/Ni interface after ther-
mal shearing cy ding (25— 125 C) were investigated, which was
compared to compound growth behavior under isothermal aging com
dition The resulis showed that there is a type of (Cu,Ni,_ ) Sns
IMC formed at the interface afier reflowing, and the mowphology of
compound changes from scallop-like with the cycling increasing.
There is another kind of compound (Ni, Cu, , )Sn, formed sumround-
ing (CuxNij—, )¢Sns after 200 cycles and grow up rapidly as planar-
like. As the themmal shearing cycling increasing, Ag, Sn formed uni-
fom patticles dfter reflowing congregates to grow up to chunk-like in
the solder. The IMC at the interface growth follows a parabolic
growth kinetiscs with the themal-shearing cycling increasing, imply-
ing that it was conirolled by Cu atom diffusion.

Key words:

pounds; solder; interface

thermal-shearing cycling; intemetallic comr

Threshold calibrating of 6D touching force in welding seam
identifying LU Lijun"?, DAI Hongbin’, GAO Hongming’,
WU Lin* (1. Ningbo Institute of Technology, Zhejiang University,
Ningbo 315100, Zhejiang, China; 2. School of Matenal Science &
Engineeringg Haibin Univemsity of Science and Technology, Harbin
150080 China; 3. State Key Laboratory of Advanced Welding Pro-
Harbin

duction Technology, Hambin Institute of Technology

150001, China). p65— 68

Abstract:  The welding seam identifying(WSD is one prereq-
uiste for remote welding. The welding seam is usually identified by
vison sensor. While the study on WST based on 6 dimensional (6D)
force is less reported. When the 6D force sensor fixed on welding 10~
bot moves aong with space welding seam the weight of probe fixed
on 6D force sensor will influence on 6D force value of WSI. As 6D
force probe does not contact with welding seam the blind section of
6D force is calibrated in different space position by testing 6D force
value in x— 2z, y— z plane. When 6D force probe contacts with
welding seam, the threshold of 6D touching force is calibrated in dif-
ferent space position. The experiment of WSI efficiency is achieved
by use of this technologies. The experimental results show that the
efficiency of WSI is improved sixty percent comparing with manual
WSL It provides condition for the welding seam identified quickly
and exactly.

Key words: welding seam identifying; 6 dimensional touch-
ing force; threshold calibrating

Optimization of mechanical properties prediction models of
welded joints combined neural network with genetic algorithm
DONG Zhibo', WEI Yanhong’, Zhan Xiaohong', WEI Yong-

giang' (1. State Key Laboratory of Advanced Welding Technology
Production, Haibin Institute of Techmlogy, Haibin 150001, Ching
2. Department of Material Science and technology, Nanjing Univesity
of Aewnautics and Astronautics Nanjing 210016 China). p69—72

Abstract  Genetic algorithm was used to optimize the back-
propagation neural network connection weights and improve the mod-
els predicted precision and generalization ability on the basic of the
mechanical properties prediction models of welded joints established
with back-propagation neural network. The perdformance analysis
shows that the predicted trend agrees well with the previous research
work and the predicted eror is less than 5%. Tt is obvious that the
models will be more applicable and valuable in the practice with the
enlargement of database and the data-covering space.

Key words:  genetic algorithm; neural netwoik; back propa-

gation; mechanical properties prediction model

Two typical anti interference designs of digital tungsten inert
gas welding inverter WANG Shouyan, YAO Heqing FAN
Xinghui, YIN Yongzhen (College of Mechanical and Electrical Engi-
neering; Hohai University, Changzhou 213022, Jiangsu China).
p73— 76 80
Abstract  The causes of inteference in the propagation of
the bat-handle switch and arc voltage sgnal are pointed and their af-
fections to arc welding machine are analyzed. Two useful anti-inter-
ference transmission circuits toward the two signals are designed.
Drooping charactenistic pulse transformer is used to ensure isolation
between warking signal and interfering signal in bat-handle switch

signal transmission circuit. LC filter and linear-optocoupler are used



