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MAIN TOPICS, ABSTRACTS &KEY WORDS

Non-destructive evaluation of FSW tensile property GANG
Tie, ZHAO Xuemei LIN Sanbao, LUAN Yilin (State Key Laboratory
of Advanced Welding Production Technology,
Technology, Hatbin 150001, China). p 1—4

Abstract:

Haibin Institute of

Elastic module microstructure of materials and
corresponding mechanical properties can be characterized by ultra-
sonic methods, especially, the microstructure, a crucial factor of
mechanical properties, corelating with ultrasonic attenuation obvi-
ously. In the present research, a focusing amgle beam immersion
system was adopted to receive the transmission wave which represents
to penetrated attenuation caused by the different microstucture of
friction stir welding (FSW) joints and the feature of FSW joints had
been extracted from C-scan images for nondestiuctive evaluation of
the tensile poperties of welds. A desirable correlation between the
calculating and testing results of ultimate tensile strength was pre-
sented which indicates the feasibility of predicting mechanical prop-
erties of FSW joints by ultrasonic methods.

Key words:

mwn-destiuctive evaluation; ultimate tensile

strength; friction stir welding; C-scan

Influence of dynamic electromagnetic force on stability of short
HE Jianping', WU Yixiong®,
JIAO Fujie' (1. School of Materials Ergineering, Shanghai Univers-
ty of Engineering Science, Shanghai 201260, China; 2. Laser Man

crcuiting transfer in GMAW

ufacture and Research Centes Shanghai Jiaotong University, Shang-
hai 200240, China). p 5— 8

Abstract: Problems about dynamic force equilibrium on liq-
uid dwoplet duning arc period of shoxt-circuiting transfer are theoreti-
cally approached. Dynamic electro-magnetic force and its influence
on the stability of shont-circuiting trander during arc perod of shor-
circuiting transfer are mainly discussed. The results show that the
dynamic change of electro-magnetic force on droplet relates to the
vanations of dwoplet size, arc wot position and welding cuwent. If
dynamic force equilibium on dwplet during arc period of short cir-
cuiting transfer can not be maintained free-flying transfer of dwoplet
will occur.

Key words:  gas metal arcwelding; short-circuiting transfer;

electromagnetic force; dynamic force equilibrium; stability

Effect of flux surface preparation on coating bonding strength

II Hui ZHENG Lijun WEI Qi, LI Zhuoxin (College of Material
Science and Engineering, Beijing University of Technolagy, Beijing
100124, China). p9—12 16

Abstract  Flux surface preparation on Z1101 substrate was
carried out to form Ni5SAl coating by plasna spray. The mechanism
of the coating was analyzed by calculation for interfacial temperature.
The effect of process parameters on bonding strength of the coating
was studied by threefactor, three-level orthogonal experiments. The
results show that preplacing flux pror to spraying can substantially
improve the adheson of the coating and the temperature of sprayed
particles and the substrate temperature play deteminative roles in the
interfacial bonding. The optimal process parameters are the spray
distance of 120 mm, the specific quantity of prelaid flux of 80 mg/
eam’ and the preheating temperature of 573 K.

Key words:  plasma spray; flux surface preparation; oithog-

onal optimization

Effect of pitting on electrode life in spot welding hot galvaniza-
tion steed with high strength ZHANG Xugiang, ZHANG
Yansong®, CHEN Guanlong® (1. School of M echanical Engjneering
Petroleum Univesity of China, Dongying 257061, China; 2. School
of Mechanical Engineering and Power, Shanghai Jiaotong Universitys
Shanghai 200030 China). p 13— 16

Abstract:  Finite element model of pitting during spot welding
process was established to study the effect of pitting on temperature
and stress distribution on electrode face, and corresponding experim-
ents were caried out. The results show that higher temperaure and
pressure are produced at pitting area, which reduce electiode life.
Micro-crack is also easily produced in pitting area at the higher tem-
perature and pressure; through the crack metal elements in galva-
nized coat are filtered into electrode, which accelerate electrode in-
validation.

Key words:

spot welding; hot galvanized high-strength

steel; electiode life; pitting

Development of piezoelectric transducer for ultrasonic welding

QI Haiqun, SHAN Xiaobiao, XIE Tao (School of Mechanical
and Elecirical Engineeringg Hamin Institute of Technology, Harbin
150001, China). p 17— 20

Abstract  In the basis of theoretical analyss some funda-
mental four-teminal network matrices and frequency equations of
variable cross-sectional bar on various motion state are given in order
to investigate convenient and precise designing method and a new
design method of piezoeleciric transducer used in ultrasonic welding
is studed. The piezoelectric transducer and the varable amplitude

bar are designed by fourterminal network method. The resonant
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characteristics are analyzed and the vibration performance is mea-
sured for the vibration apparatus with an impedance analyzer. The
tesults show that the analysis and the design are coredt.

Key words:  variable cross-sectional bar; piezoelectric trans-

ducer; four-teminal netwotk method; performance analysis

Effects of Ga Al and Ag multi-additions on wetting properties
of Sw9Zn lead-free solders WANG Hui XUE Songbai
CHEN Wenxue, WANG Jianxin (College of Matenals Science and
Technology,
Nanjing 210016, China). p 21— 24

Abstract:

Nanjing University of Aewnautics and Astronautics

Wetting balance method is used to evaluate the ef-
fects of Gas Al, and Ag multi-additions on the wetting property of
Sr97n lead-free solders. Results show that the optimal loading of
Ga, Al andAgis0.2wt %, 0.002wt %, and0.25wt % re-
spectively. The intemetallics formed at the interface of Sn-9Zn-
0 2Ga-0. 002Al-0. 25Ag solder and Cu Ni/Au substrate is investigat
ed by scanning electron microscope (SEM) and energy dispersive
spectroscopy (EDS) analysis. SEM images illustrate that two por-
tions, a planar AwZn, layer and an additional continuous scallop-like
AuAgZn, layer fomed in the intermetallics. Meanwhile, X-ray
pholoelection spectioscopy (XPS) and Auger electron spectoscopy
(AES) analysis on the suface components of Sn9Znm0. 2Ga-
0 002A1-0 25Ag solder indicate that Al aggregates at the suface of
the solder in the fomm of AL O; protective film which prevents the sol
der from further oxidation and improves the wettability in conse-
quence.

Key words:  lead-free solder; SnZn; Ga wettability
Testing and analysis of arc shape and gldbule transfer of welding
LI Mingli', YANG Zha
nsheng’, LI Huan’, SUN Be’, LIU Peng’ (1. Mechanical Engineer
ing Schodl,
102617
Tianjin University, Tianjin 300072 China). p 25— 29

Abstract:

wire attached to 980 MPa-class steel
Bejing Institute of Petrochemical Technology, Beijing
China; 2. Material Science and Engineering College,

Several high-speed images of arc shape and glob-
ule transfer are obtained while using laser to be the background light
of the imaging system. 'The arc shape and globule transfer modes of
two kinds of newly researched weld wire attached to the steel with the
yield intensity of 980 MPa class are studied. On condition of typical
welding parameters, the MIG welding method which uses different
popottions of mixture of Ar and He as protecting gases is used to
conduct contrastive experiments in the arc shape and globule trander
modes between the welding wire developed and the common wire
HO8Mn2SiA. The results show that the weld wire is able to meet the
need of mechanical capability of deposited metal but superior in
globule transfer performance to the common wire, and provides im-

portant basis for experments of welding procedure performance of

filler metals and practical applications.
Key words: 980 MPa-class steel; welding wire; arc shape;

globule transfer; high-speed images

Effect of Cu addition on Sn-9Zn lead-free solder properties
HUANG Huizhen, TIAO Fupingg WEI Xiugin, ZHOU Tang (School
of Materials and Engineering Nanchang University,
330031, China). p 30— 33 38

Abstract  Reinforced SnZn-based composite solders of in-

Nanchang

situ IMC particle were obtained by adding Cu powders into Sn-%n
melts. The melting behavior, micostuctures mechanical properties
and the wettability to Cu of the solders were studied. The resulis
show that the effect of a small amount Cu on the melting behavior
can be negligible, but 3 wt. % Cu powder addition can increase its
liquidus temperature. CusZng particles are formed and distributed
uniformly in the solders. The coarse rod-like Zn-nch phase decreas-
es with the addition of Cu powder. The strength and plasticity of the
solder are improved, and the creep resistance of the solder is consd-
erably enhanced. Wettability of these composite solders is also better
than that of Sn-%n.

Key words: lead-free solder; SmZn alloy; imrsit; rein-

forced composite; wettability

Design of stabilized high voltage source with PWM-BUCK for
MO Jinhai'?, WEI Shougi> HE
Shaojia’, ZOU Yunping (1. College of Electrical & Electonic En-

electron beam welder

gineering, Huazhong Univesity of Science and Technology, Wuhan
430074, China; 2. School of Mechanical and Electrical Engineer-
ing Guilin Univemity of Electronic Technology, Guilin 541004,
China). p 34— 38

Abstract A novel PWM-BUCK type of high-voltage acceler-
ating stabilized power source system for electron beam welder is in-
troduced, and the switch current limiting circuit is built to prevent
surge current and over current, which increase the system reliability
and stability. By means of SABER simulation the open and closed
loop characteristics of the system are analyzed in detail. A PID con-
troller with power supply feed-forward compensation for the voltage
control is proposed and the setting principle and procedure of pa-
rameters for the controller are discussed. The smulation and applica-
tion results show that this system has high control precision, good
dynamic behavior, high energy conversion efficiency, low working
condition requirements and high working reliability.

Key words:

electron beam welder; high voltage source;

pulse width modulation; switching power supply; SABER simulation

Quick change technology of work tools for a remote welding ro-
bot CHEN Youquan"’ GAO Homgming', DONG Na', WU
Lin', FAN Lidan®’ (1. State Key Laboratory of Advanced Welding



