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Fig.1 Structure of the Testbed System



246 et

B0k

1.2 PZT-5 ERAESIE P

EMRFATHERBEALH LRI, BB
BB 22 R A O 9, B R BB R B R R
PZT -5 {Esh 38 . HEBA® o HM5Nh F X5bm
HIE ¢ BXRATRRHA

mS + oS + k& = F + kdp (1)

Hrb k. d RASHNEREMEFRBRBED R
., B 2% PZT -5 EoEREN, ZAESB/R T
K 412 x210mm, BEBWRA, BRRABHLER
166 pm, B K% S1 T35 B 156N,

B2 PZT-5 EHEshREHWE

Fig.2 Structure of the PZT - 5 piezoelectric ceramic actuators
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Table 1 K, Fuzzy Control Rule

e« NB | NM | NS | zo | PS | PM | PB
€
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Table 2  K; Fuzzy Control Rule
e: NB | NM | NS | zo | ps | pM | PB
NB NB | NB | NM | NM | NS | z0 | Z0
NM NB | NB | NM | NS | NS | Z0 | Z0
NS NB | NM | NS | NS | zo | PS | PS
Z0 NM | NM | Ns | zo | ps | PM | PM
Ps n | Ns | zo | ps | s | PM | PB
M z0 | zo | ps | ps | PM | PB | PB
PB 720 | zo | ps [ pM | PM | PB | PB
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Table 3 K, Fuzzy Control Rule
e: NB | NM | Ns | zo | ps | pM | PB
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PB PB | PM | PM | PM | PS | PS | PB
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Fig.3 Internal structure of fuzzy controller
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Table 4 PID vs. fuzzy of control effect (M.P 1)
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Fig.6 Displacement of measure point 1 under PID control
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Fig.7 Displacement of Measure Point 1 under Fuzzy Control
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Fig.9 Displacement of Measure Point 2 under Fuzzy Control
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Influence of Apertures in the Electronic Equipment of Missile
on Electromagnetic Shielding Effectiveness

HE Ming, LIU Guang-bin, HU Yan-an, JIANG Li-qiang
(The second Artillery Engineering College, Xi’ an 710025, China)

Abstract : Electromagnetic shielding effectiveness of electronic equipment directly influences the EMC performance of the mis-
sile weapon system. And the electromagnetic leakage from apertures on case of the device is an issue which can not be ignored.
Aiming at this problem, EZ-FDTD, a FDTD computing software, is used to the FDTD modeling in this paper. The influence of ap-
ertures’ shape, number, size and arrangement on electromagnetic shielding effectiveness of the electronic equipment is analyzed
and computed. Based on this, some improving methods are introduced. To prove the validity of methods described here, the elec-
tromagnetic shielding design of the case of electronic equipment of a certain missile is carried out, and the electromagnetic shield-
ing effectiveness is improved by 26 dB.

Key words: Apertures; Missile weapon; Electronic equipment; Cabinet; Electromagnetic shielding; Shielding effectiveness

(R $:58 249 1)
Experimental Research on Deformation Control for Intelligent

Antenna Structure based on Self Tuning Fuzzy Control

YU Deng-yun, XIA Ren-wei, ZHAO Guo-wei, ZHAO Yu
(Beijing University of Aeronautics and Astronautics School of Astronautics, Beijing 100083, China)

Abstract: With dSPACE simulation system and developed piezoelectric ceramic actuators, an intelligent antenna structure
was designed and founded as a testbed and the experiments concerned of deformation control were developed in this work. The tra-
ditional PID method was adopted in the experiments and a self tuning fuzzy PID controller was also established. The different con-
trol effects correspond to each method were compared in this paper. The results show that under given conditions, the piezoelectric

* structures are valid in the structures’ deformation control. The maximum displacement control capacity of the actuator is 166 gm.
The two methods both can achieve the deformation control and the absolute position accuracy of the self tuning fuzzy control can
reach £0.5 z#m. Compared to the routine PID control method, the newly developed self tuning fuzzy PID controller can depress
the overshoot, shorten the stable time, and improve the control accuracy to acquire a better control process.

Key words: Intelligent structures; Antennas; Fuzzy control; Self tuning control systems
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