4th International Conference on
Aeronautical Materials and
Aerospace Engineering

(AMAE 2020)

IOP Conference Series: Materials Science and Engineering
Volume 887

Chengdu, China
14 - 17 May 2020

ISBN: 978-1-7138-3623-0
ISSN: 1757-8981



Printed from e-media with permission by:
Curran Associates, Inc.

57 Morehouse Lane
Red Hook, NY 12571

proceedings

Some format issues inherent in the e-media version may also appear in this print version.

This work is licensed under a Creative Commons Attribution 3.0 International Licence.
Licence details: http://creativecommons.org/licenses/by/3.0/.

No changes have been made to the content of these proceedings. There may be changes to pagination
and minor adjustments for aesthetics.

Printed with permission by Curran Associates, Inc. (2021)

For permission requests, please contact the Institute of Physics
at the address below.

Institute of Physics

Dirac House, Temple Back
Bristol BS1 6BE UK

Phone: 44117929 7481
Fax: 44117 920 0979

techtracking@iop.org

Additional copies of this publication are available from:

Curran Associates, Inc.

57 Morehouse Lane

Red Hook, NY 12571 USA
Phone: 845-758-0400

Fax:  845-758-2633

Email: curran@proceedings.com
Web: www.proceedings.com



TABLE OF CONTENTS

AVIATION

NUMERICAL INVESTIGATION OF THE AERODYNAMIC CHARACTERISTICS OF A
IVIISSILE ...tttk b bbb £ H b £ £ bbb b b e bR £ b bt e bbb bbb bt b 1
Yu-shan Meng, Li Yan, Wei Huang, Xin-yu Tong

STUDY ON THE TRANSVERSE ELASTIC VIBRATION EQUATION AND THE
GENERALIZED AERODYNAMIC FORCE OF SPACE VEHICLE ........ccccoiiiiiiiiieiiceesic e 11
Guo Peng-fei, Li Zheng-xue, Wu Jian-hui, Dong Wei, Fei Wang-hua

AERODYNAMIC ANALYSIS OF A GULL-INSPIRED FLAPPING WING GLIDER ........cccocecvrvrirrnrinns 18
Dawei Bie, Shiyu Zuo, Huadong Li, Haoyuan Shao, Daochun Li

RESEARCH ON TCH AND RDH OF GLIDE PATH EQUIPMENT ......ccooiiiiiieirieieineeese e 25
Ye Jiaquan, Liang fei, Yang Xiaojia, Li Yuankai

RESEARCH ON EVOLUTION PROCESS AND CONTROL METHOD OF EXTERNAL
SHAPES IN THE LIFE-CYCLE OF MODERN CIVIL JETS ....cvitiieiiieieinieeesie st sessenens 31
Ding Jin, Yue Wang

STUDY ON OUTER ROTOR FSCW PERMANENT MAGNET MACHINES FOR UNMANNED
AERIAL VEHICLE ELECTRIC GREEN TAXIING SYSTEMS.......coiiiiiireiseeee e 39
Hua Xu, Yaohua Hu, Jinpeng Yang

METHOD FOR DETERMINING TAKEOFF WEIGHT AND THRUST-TO-WEIGHT RATIO OF
AIRCRAFT VARIANTS BY DECISION SPEED WITH ENGINE FAILED AT TAKEOFF RUN. ............... 45
L Kapitanova, D Tiniakov, L Makarova

DESIGN AND SIMULATION ANALYSIS OF DEPLOYABLE STRUCTURE OF A SINGLE-
UNIT RADAR Lottt bbb b ek b b £ £ b8 bbb bR b ke e e b e et b bt b e bbbttt 54
JinWei Wang, XiFang Zhao, BaoFu Tang

THE INITIAL WEIGHT ESTIMATION OF NEW AIRCRAFT DESIGN SOLUTIONS .......oooovieiieeeeve, 60
Anatolii Kretov

ESTIMATION METHOD OF POLLUTANT EMISSIONS IN CERTAIN AIRCRAFT FLIGHT ..........c.c..... 67
H Song, L Yue, X Han, Z Wei

BOUNDARY LAYER TRANSITION MEASUREMENT FLIGHT TEST BASED ON
INFRARED IMAGE TECHNIQUE ..ottt 75
Hai Zhong, Shenjun Qi, Yalong Wang

RESEARCH ON RELIABILITY EVALUATION METHOD OF MULTI - ROTOR UAV
AIRBORNE CONTROLLER ..ottt ettt sttt se bt e st sesaese e nnnnas 84
Gaowei Zhang, Xiaogun Dong

AERODYNAMIC ANALYSIS AND DRAG-REDUCTION DESIGN FOR ULTRA-LOW-ORBIT
SATELLITE ..ottt sttt sttt et et te e be st e be e b e e e te e b e e et e e be s b eseebesbeseebesa et e ebeseeseebeseesaeteneereerenes 90
Shao-ting Yu, Cai-zhi Fan



NUMERICAL STUDY ON FLOW REGULATION CHARACTERISTICS OF HIGH
TEMPERATURE JET VORTEX VALVE ..ottt ettt eae s nnenas 99
L Zhang, Z J Wei

EFFECT OF OBSTACLE'S LENGTH-TO-HEIGHT RATIO ON AERODYNAMIC
QUANTITIES OF RAREFIED HYPERSONIC FLOW. ...ttt s 109
L Wang, S Fang

A STUDY ON TOWING CAPACITY WITH DEFLATED TIRES OF A CERTAIN TYPE OF
CIVIL ATRCRARFT ..ttt bbb £ bbbt bbbt bbb bbbt bbbttt e et 119
Zhenwei Zhang

COMPENSATION MEASUREMENT STUDY FOR ASPHERICAL PRIMARY MIRROR OF
SPACE CAMERA WITH CGHo....ccuiiiiiiiest sttt sttt et sttt e e s et see e nns 125
Xiaolei Liu, Xiaofeng Sun, Xiaomeng Dong, Dong Yang

DESIGN

SOUNDING ROCKETS SCATTERING FACTORS AND THEIR INFLUENCE ON MOTION
0018 | 7 A O 2SS 131
Nickolay Zosimovych

RESEARCH ON DESIGN METHOD OF HIGH SPEED AND HIGH DYNAMIC PRESSURE
SEPARATION STRUCTURE ..ottt et bttt bbbttt nns 139
Xu Jian, Fan Siyi

RESEARCH ON COMMAND ALLOCATION METHOD FOR FLYING WING AIRCRAFT .......ccccovvuee. 145
Ning Zhang

STUDY ON THE COMPUTATION METHOD FOR THE GENERALIZED FORCE AND MASS
OF FLEXIBLE AERIAL RUDDER IN SPACE VEHICLE........cccooiiiiiiiiiceee e 153
Guo Peng-fei, Wu Jian-hui, Zhang Wei-giang, Zhang Yong, Yang Yang

RESEARCH ON THE OPERATING MECHANICALS OF THE HELICOPTER ROBOT PILOT .............. 160
Zibo Jin, Daochun Li, Ziyu Wang

EXPERIMENTAL STUDY ON HYSTERESIS CHARACTERISTICS OF FLUOROSILICONE
RUBBER DAMPER ...ttt bbb bbb bbbt b bbbt b bt nnts 166
Qiang Yang, Yunlai Zhou

OPTIMIZATION DESIGN OF AN AIRCRAFT WING STRUCTURE BASED ON RESPONSE
SURFACE METHOD ...ttt ettt et e e e e ettt e s et et e s st e e e sttt e e s eabesessabeeessbbesesassaeesssbenens 172
A A G Hanif, H S Li, M A Raza, M Kamran, M Abdullah

ANALYSIS OF GAS STATE IN VENUS SURFACE ENVIRONMENT SIMULATION
SYSTEM .ottt ettt sttt s e et E et bRt a Rt R e R s AR et R Rt R R et R R e et R et beRe et re et ne s 178
Gao Wen, Yang Xiaoning, Wang Jing, Guo Qinliang, Lin Boying, Bi Yangiang, Wu Yue

DYNAMICAL ANALYSIS FOR THE INS VIBRATION CONTROL SYSTEM USED IN UAV............... 184
Yuxing Duan, Xiao Li, Bo Su, Xin Wang, Qiang Yang

FEA AND OPTIMIZATION OF A DOOR USED IN LARGE VACUUM CHAMBER...........cccccovsiiirininns 190
Yi Zhang, Shizeng Lv, Xiao Han, Jie Gong



FINITE ELEMENT ANALYSIS OF ANTENNA ARRAY OF LARGE METER WAVE HEIGHT
MOBILE DUAL POLARIZATION RADAR BASED ON NASTRAN .....cccieiiieerire e sesnens 197
Jin Wei Wang, Ye Qing Gu, Bao Fu Tang

STUDY ON UNLOCKING FAILURE MODE FOR MECHANICAL GYROSCOPE IN

S o A O 01 = ¥ Y i S OURRT 204
Xiaohui Song, Liang Guo, Ming Shan, Qiang Zhang, Lili Wei, Pei Wang, Xiaochen Wang,
Tongchun Feng

EXPERIMENTAL STUDY AND APPLICATION PROSPECT ANALYSIS OF TRUSS HEAT
PIPES FOR SPACE OPTICAL CAMERAS ..ottt st ees 210
Shen Chunmei, Luo Shikui, Cui Jin, Yang Tao, Liu Zhao, Zhao Zhenming, Yu Feng

NUMERICAL STUDY OF SHOCK TRAIN IN THE ISOLATOR OF SCRAMJET ENGINE..................... 220
Jing Fang, Xiao Xian Yao, Guan Lin Fang

THE RESEARCH ON INDIRECT MODULAR ADAPTABLE DESIGN PLATFORM ON PART
DESIGN OF CIVIL AIRCRARFT ..ottt sttt ettt et sae e bt be et se e saese e s tese e saesenesseseensnses 226
Bing Cheng

THERMODYNAMIC INVESTIGATION OF CONVENTIONAL AND ALTERNATIVE
ROCKET FUELS FOR AEROSPACE PROPULSION ......cocoiiiiiiiirieieinieie ettt 232
llyes Ghedjatti, Shiwei Yuan, Haixing Wang

RESEARCH ON VIRTUAL ASSEMBLY SIMULATION SYSTEM FOR AIRCRAFT FLIGHT
CONTROL SYSTEM BASED ON UNITY3D.....cicitiiieeiieniee sttt sttt st s 240
Yan Wang, Zhangning Zhou, Puli Zhou, Bo Li

SYSTEMS

DYNAMIC CHARACTERISTICS ANALYSIS AND FLIGHT TEST OF FREE FLIGHT
MODEL WITH FOUR PROPELLERS .......oiiiiiitiet ettt 246
Yalong Wang, Wengiang Yin, Shenjun Qi

HAPTIC RENDERING ALGORITHM BASED ON FORCE FEEDBACK HANDLE IN THE
TELEOPERATION OF THE SPACE MANIPULATOR ..ottt ettt 251
X AQiu, DT Ma, S J Wang, F W Duan, B Zhu

EVALUATION OF DYNAMIC STABILITY DERIVATIVES FOR HYPERSONIC VEHICLE................. 260
Tong Sheng-Xi, Fan Yan-Ming, Gao Feng, Zhou Guo-Qing

ANALYSIS ON AERODYNAMIC PERFORMANCE OF SINGLE-SKINNED PARAWING IN
THE HYPERSONIC RAREFIED FLOW. ... .ottt sttt sttt sae e 270
Q JRao, S Z Fang, S Zhang

RESEARCH ON COMBINATION OF MULTIPLE METHODS FOR SPACECRAFT
PROPELLANT CONSUMPTION PREDICTION .....ccoiiiiiiiisieisisieec et ees 280
Wenjuan Yin, Zhiwei Cao, Zhen Lin

ON-ORBIT ENGINE THRUST PREDICTION ALGORITHM FOR GEOSYNCHRONOUS
SATELLITES BASED ON NEURAL NETWORK ......cctiiiiiriririeisieit ettt 287
Wenjuan Yin, Tao Song, Zhen Lin

RESEARCH ON THE INFLUENCE AND CONTROL OF OBSTACLES AROUND THE DVOR............. 293
Jiaquan Ye, Yuankai Li, Fei Liang, Jian Xu



UNMANNED AERIAL VEHICLE FLYING QUALITIES FLIGHT TEST EVALUATION
TECHNIQUE IN APPROACHING AND LANDING PHASE ......cocvciitiieiseeessensie e 299
Li Jing, Shenjun Qi, Feng Wang

THE RESEARCH ON REDUNDANT DESIGN IN CIVIL AIRCRAFT DESIGN......cccccoiiiiiiriiiiiieiiens 306
Bing Cheng

NUMERICAL AND EXPERIMENTAL RESEARCH ON THE ANTI-SLOSHING
CHARACTERISTIC OF SWASH BULKHEAD IN LNG INDEPENDENT TYPE C TANK.......cccceovniiune. 313
Ge Liu, Qimu Wen, Yi Yang, Chong Wang

BEARING-ONLY TRAJECTORY ESTIMATION FOR BALLISTIC TARGET USING SPARSE
REPRESENTATION ...ttt bbb bbb bbbttt bttt et 322
Pu Wang, Yun Cheng, Qinghong Yin

OPTIMIZATION OF UAV FLIGHT CONTROL ALGORITHM AND FLIGHT SIMULATION
IN TWO-DIMENSION .....cotitiiiiiieieisiee it et te ettt saste st e sesessesese s sesesseseseseesesensesesessesenessesesessasesensnses 331
Xiao Xu, Jie Li, Chengwei Yang, Ziquan Wang, Jin Xiong, Chang Liu

AERODYNAMIC PERFORMANCE ANALYSIS OF A CURVED-CHANNEL ABLE AIRFOIL
IN SUPERSONIC CONTINUOUS AND HYPERSONIC RAREFIED FLOWS .......cccooiiiieiene e 341
S Zhang, S Z Fang, J Guo

ERROR ANALYSIS OF HIGH PRECISION TWO-WAY TIME DIFFERENCE
MEASUREMENT IN SATELLITE-GROUND LINKS........ooiiii ettt 351
Gao Shuaihe, Liu Yugi, Guo Lishu, Sun Leyuan, Chen Zhou, Kun Song

RESEARCH STATUS AND EXPECTATION OF INTELLIGENT DEFORMABLE WING
ATRCRAFT ettt bbb bbb bt b b e b b e £ b E e e e b b £ e b e bRt b e b e Rt b e b b e e b ket e bbbt b bt nr e 358
Liangzheng Ma, Wei Huang, Yuntu Ao, Lin Yi, Ying Wang

Author Index





