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Fig.1 Ultrasonic wire bonding system
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Fig.2 Experimental setup
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Fig. 3 Driving voltage, current, power and response

velocity at the end of transducer
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Fig.4 Loading and unloading process

22 A LI R A B, AR IR B TR M
L, T S AR 0 745y oL o 8 0 B Th R A
B (RMS S 7 i) , 45 5 DL 5. D0 3835 ks 4
SHABRABESEA R LR

w

//‘

N

- y=0.288 7x-0.3853 /
0 / e
[+ I ol S ey IR D Rl e 9 10
SRR/ R
5 IIERHSHAWEMMXR
Fig.5 Corresponding relationship of actual power

input with its setting value
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Fig.6 Velocity at oscillating and main loading segment
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Fig.7  Fourier spectrum for input power and response
at initial oscillating segment
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Fig.8 Fourier spectrum for input power and response at
main loading segment
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Fig.9 Fourier spectrum for input power and
response at decay segment
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Fig.10 Experimental data modeling for transducer energy
status during main loading segment
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nism had been analyzed. The results indicate that the heat input has
an obvious effect on the quality of plating. Too little heat input is
difficult to achieve the metallurgical bonding betveen plating and
substrate and too much heat input can cause over-heating which
makes serious grain growth near the plating and reduces plating s
hardness and quality. It is possible to obtain the best results by using
reasonable 1fling b hatching rib and the reverse side process
conditions The EDX results show that Cr and Fe can be mutually
diffused in plating s interface; and substrate near the interface takes
place maitenste transformation. Phase trandomation hardened layer
is formed between plating and substrate to achieve metallugical
bonding.
Key words; plasma arc; plating; interface strengthening

Non-steady characteristics of ultrasonic bonding transducer sys-
tem HAN Lei, XU Wenhu, II Hanxiong(College of Electrome-
chanical Engineering, Central South University, Changsha 410083
China). p19— 22

Abstract: The driving Voltage/current and response velocity of
an ultrasonic bonding transducer were measured to obtain the dynam-
ical charactenstics of the ultrasonic vibration system. The response
velocity of transducer was measured by the laser Doppler vibrometer.
The loading and unloading process were analyzed and modeled in
three segments. Expermental study shows that the square of velocity
genenally is associated with the energy of vibration. Unsteady status
of a transducer can be represented by the vibration velocity after PLL
stat— up. The on/off of an ultrasonic generator is not an actual
start /stop of the transducer that it is working with. Fxperimental re-
sults can be used to model a real ultrasonic bonder and optimize its
functions.

Key words: ulirasonic wire bonding; vibration system; laser
doppler vibrometer

Fracture mechanism of lead free soldered joints of rectangular
chip component XUE Songbai , HAN Zongjiee WANG Hui,
WANG Jianxin (College of Maternials Science and Technology, Nan-
jing University of Aewnautics and Astwnautics Nanjing 210016,
China). p23— 26

Abstract: Shear strengths of rectangular chip component sol-
dered with Sn-Pb solder and with Sn-Ag-Cu solder were studied by
means of STR-1000 micro-joints tester and microscopic fractography
by SEM. Fracture appearance of the joinis was also analyzed. The
results indicate that shear strength of the joints soldered with S Ag-
Cu is greater than that with SPb, but the shear curves of o kinds
of joints cbviously show that plastic strain appear before joints crack.
SEM analysis of the fractures illustrates that cracks are located in two
intefaces one is between solder and component bottom pad, the
other is between solder and component sde pad and the perfor-
mances of the joints soldered with Sn-Ag-Cu solder are beiter than
that with Sn-Pb solder, which illuminate that Sn-Pb solder can be
completely replaced by Sn-Ag-Cu solder.

Key words; rectangular chip component; shear strength; Sn-
AgCu; SorPb

Approximate modification method of welding stress determina-
tion by impact indentation strain method CHEN Huaining',
LIN Quanhong', II Tairen’s QU Pengcheng' (1. Institute of Metal
Research, Chinese Academy of Sciences Shenyang 110016 China;
2. General machinery Factory of Liaohe Oil Exploration Bureau, Liao-
ning Panjin 124114, China). p27— 30

Abstract The impact indentation strain measurement tech-
nique as a new residual siress determination method is increasingly
applied. The calibration method is necessary though strain overlap
increment to calculate residual stress. The great emor could be pro-
duced in measuring the residual stress in a weld with the use of cali-
bration coefficient for the base metal instead of the weld metal. The
physical deformation was analyzed fistly, then an improved method
to approximately calculate weld stress was put forward. It makes the
measuring accuracy of residual stresses raise remarkably.

Key words; impact indentation strain method; elasto-plastic;

calibration coefficient; welding stress

Wavelet filtering of electric signals in short circuit CO, welding

YANG Lijun , XU Licheng , ZHANG Xiaonan ,
(School of Material Science and Engineering Tianjin Univesitys
Tianjin 300072 China). p31— 34 38

Abstract: The electric signals of short circuiting transfer in CO,

LI Junyue

welding were analysed with Fourier series which consist of many ele-
mentary waves with different frequency, including the inherent high
frequency elementary waves and interfere signals of high frequency
besides low frequency elementary waves. The wavelet filtering with
adjustable threshold was applied to study the signals of both general
and waveforn contolling short circuiting trander, which indicates
the importance of a suitable waveform data processing method to
short circuiting transfer in CO, welding.

Key words: waveform control; shoit circuiting; transfer; CO»

welding; wavelet adjustable threshold

Collision avoidance strategy of remote welding teleteaching
based on touch sensing 11U Lijun"?, GAO Hongming®>, ZHANG
Guangjun’, WU Lin® (1. School of Material Science and Engineer-
ing Harbin Univesity of Science and Technology , Haibin 150080,
Ching 2. State Key Laboratory of Advanced Welding Production
Technology, Habin Institute of Technology, Harbin 150001, Chi-
na). p35— 38

Abstract: To avoid strong collision between the welding slave
robot and the workpiece during remote welding teleteaching process
(RWTP),
control strategy was put forward based on the PID control model. It

by analyzing the touch force and the soft-force touch

includes the subsection control strategy, the decision algorithm of

touch force stability in abnomal circumstances and the task self-ada-



