'l)_L'

B8k B2 7 oE oz #® Vol. 28 No.12
2007 £ 12 A TRANSACTIONS OF THE CHINA WELDING INSTITUTION December 2007
A, # F., 4 B
( , 410083)
/ ,
3 ? ’
(13 ” y , 3
: TG453".9 . A . 0253—360X(2007) 12— 043— 4
0 F = 1 A E s ARE
o 1.1
ey ( 60 kHz 12 kHz),
. , [7.8].
145J
. PZT (Pb(Zr 0.53 Ti 0.47) ,
10.3) ,
/ / N , 28 . 8
80 Mm . 30 #m
(D ,
s ( 160 OC); s
’ (2) H
b / ’
, , (3)
, [7
1.2
. 2007— 02— 27
(973) (2003CB716202); 4 N
(50705098) 2.35N, 100 ms 2.8 W ,



44

Eise 28 %

( 0.122N/ ).
. PSV —400 —M2

1 mmX 0. 25 mm

LabView BHERERG  Matlab BRI T RL

Fig 1 Structure of vibration measurement system
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Fig 2 Vibration velocity of tool tip and chip
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Fig 3 Vibration velocity virtual value of tool tip and chip
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Fig. 4 Vibration details of todl tip and chip
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Fig. 5 Velocity frequency spectrum of tool tip and chip
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Fig 7 Effect of bonding force on basic frequency
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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



