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Tab. 1 variable of carrier — based aircraft in static balance

s 9,/(°)  ¢,/(°) S,/m S,/m S;/m T,/s
1 -1.823 0. 007 0. 225 0. 155 0. 154 0.058
2 -1.791 0. 269 0. 226 0. 168 0. 148 0.058
3 -1.985 0.011 0.239 0.176 0.175 0. 059
4 -1.743  -2.190 0.224 0. 084 0. 240 0.058
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Design of A New Three Apertures Directional Coupler
Based on Substrate Integrated Waveguides

ZOU Xiong"?, TONG Chuang — ming">, CHEN HAO',YU Ding — wang' , BAO Jun — song'
(1. School of Air and Missile Defense, Air Force Engineering University, Sanyuan 713800, Shaanxi, China;2.
Southeast University State Key Lab of Millimeter Waves, Nanjing 210096, China)

Abstract; In this paper. a SIW three apertures directional coupler is designed by the theory of rectangular
waveguide multi — aperture directional coupler and the equivalent relation between SIW and rectangular waveguide.
Then, a new three apertures directional coupler is proposed through opening a dumbbell — shaped slot on the metal-
lic surface of coupling aperture. The experiment result shows that the performance of the directional coupler is
greatly enhanced. Within the frequency range of 8.6 GHz —10.6 GHz, the reflection coefficient of the input and
transmission coefficient of the isolated port are both below —15 dB, and the relative bandwidth is 20% . Transmis-
sions of the straight port and coupled port in the pass — band are between -8.2 dB and —3.3 dB. This couplers
coupling is about 6 dB, and the isolation is over 15 dB.

Key words: substrate integrated waveguide; directional coupler; rectangular waveguide ; metallized vent
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Static Balance Analysis of Carrier — Based Aircraft
Catapult Launch with Six Degrees of Freedom

BAI Shuang — gang' , HU Meng — quan' ,DUAN Jin — tan’
(1. School of Aeronautics and Astronautics Engineering , Air Force Engineering University, Xi’an 710038, China;

2. Scholl of Aeronautical Manufacturing Engineering , Nanchang Hangkong University , Nanchang 330063 , China)

Abstract ; Static balance is the initial condition of catapult launch dynamic analysis, and the foundation of establis-
hing the catapult launch model. Carrier, aircraft and landing gears, etc. are considered as multi — motion bodies
that have their own masses, and the coupling relationships within these multi — motion bodies are also analyzed.
The six degrees of freedom model of carrier — based aircraft is established in the condition of static balance, with the
influences of carrier movement, deck wind and the airflow interference on aircraft considered. This model is applied
to calculate and simulate the static balance of aircraft in different situations. The simulation and calculation results
are consistent with the actual situation, which lays a foundation of dynamics analysis on carrier — based aircraft
catapult launch with the six degrees of freedom model.

Key words: carrier — based aircraft ;static balance ; catapult launch; six degrees of freedom



