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Phase reconstruction and chaotic properties analysis of signal
time series of eectrode displacement during Al-alloys spot weld-
ing LU Pengei!, SHAN Ping!, LUO Zhen', LI Lianghai’(1.
School of Materials Science and Engineering Tianjin University,
Tianjin 300072 China; 2. Henan Tianfon Steel Stmcture Co.,
LTD, Xinxiang 453000 Henan China).pl—4

Abstract  The chaotic theory and method of phase recom
struction were used to analyze signal time senes of electiode dis
placement duning spot welding. And some indexes such as optimal
delay time, correlation dimension embedding dimension and Lya
punov exponent which can reflect the chaotic propeity of time series
al utmost were estimated quantitatively from sgnals of electiode dis-
placement. As a result the chaotic properties were discovered in
these time series. And the comparison were done among the three
methods: energy spectum of wavelet fractal dmension and Lya
punov component. The results show that the Lyapunov component
can reflect the change of nugget size more accurately.

Key wards:  spot welding; chaotic time series correlation

dimenson; Lyapunov exponent

Effects of transverse rotating magnetic field on appearance of
weld in tungsten inert gas arc welding HUA Aibing CHEN
Shujun.  YIN Shuyan ZHANG Xiaoliang (College of Mechanical
Engineering and Applied Electioni  Beijing University of Technolo-
gy, Beijing 100022, China). p5— 8

Abstract: A generating device of transverse wtating magnetic
field with high-frequency modulation was designed. Carrier wave and
modul ating wave with high frequency were used to contol the excit
ing curent and frequency respectively. The magnetic field was ap-
plied to tungsten inert-gas arc welding in order to drive the arc 1~
tate. For austenitic stainless steel OCr18Ni 12Mo2T1i, the influence of
magnetic parameters on appearance of weld was studied. The char-
acteristics of arc instant shape in the magnetic field are analyzed.
Based on acting zone of the base metal, the influence mechanism of
wotating magnetic field on appearance of weld is discussed. The test
results show that appearance of weld is effectively and simply con
trolled by the wtating magnetic field if magnetic parameters are prop-
erly setted, which can satisfy welding standard of different situations.

Key wards:  rotating magnetic field; rotating arg appear-

ance of weld

Investigation and application of pulse electromagnetic force gen
erator for trailing contrd of welding stress XU Da, XU Wei
XU Wenli, FANG Hongyuan (State Key Laboratory of Advanced

Welding Production Technology, Harbin Institute of Technology,

Harbin 150001, China). p9— 12
Abstract

have serious distortion and high susceptibility to welding hot crack-

The thinrwalled stuctures of high-strength alloy

ing. To solve these poblems a new type of pulse electomagnetic
force genemtor was developed to contwl welding stress in virtue of
the pulse electromagnetic force dunng welding without direct con-
tacting the weldment. The magnitude of the force can be contolled
by changing voltage of energy storage capacitor; while the frequency
of the force can also be set in 10—90 Hz The generator is charac-
terized by simple stucture of main circuit, convenient adjustment
and excellent reliability. Simulation and experment results indicate
that the generator satidies the requirement of design. The fishbone
cracking test with pulse electromagnetic force confirms that the pulse
electromagnetic force is capable of contwolling welding hot cracking.

Key words: electomagnetic force; pulse; hot cracking
Preparation and complex impedance analysis of functianally gra-
dient PEN for MOLB-type SOFC by plasma spraying digital
forming  YANG Yunzhen', WANG Guilan!, ZHANG Haiou’
XIA Weishengl( 1. State Key Laboratory of M aterial Processing and
Die & Mould Technology, Huazhong University of Science & Tech-
nology, Wuhan 430074, China; 2. State Key Labomatory of Digital
Manufacturing and Equipment Technology, Huazhong University of
Science & Technology, Wuhan 430074, China).pl3—16

Abstract  The technolagy integraied the FGM design theory,
the plasma spray, mwbot digital forming and mapid prototyping was
presented. On the help of the functionally graded power feed device
the PEN was prepared continually, which was the core components
of MOLB (mono-block layer built) type solid oxide fuel cell
(SOFC). The varation of the elements, microstructure of PEN and
parosity of electodes were analyzed using E-probe and energy spec-
trum analysis. The electiical conductivity of composite electrode was
alo analyzed by the AC complex impedance technology. The resulis
indicate that this method is successfully used into preparing the func-
tionally gradient PEN including electrodes with high porous and gra-
dient layers that ingredient and organization continuously vary. As a
comparison, the match of components in the thermal expansion and
other perforance is enhanced and the pomwsity and the porwsity
distribution are also improved. Moreover, the interface resstances
between the electiodes and electrolyte sharply decrease than the PEN
without the gradient layers, which is the advantage of improving the
electrical performance of SOFC.

Key words;  solid oxide fuel cell; plasma spraying; function-

al graded materals; positive electolyte negative;  complex

impedance



