U
e 0 U 2
‘ ey
] & r \J
. O
OURNAL O RON A
T
QK224899g
Control and utilization of range- e ndent beam n with
waveform diverse agray radam{s n W
Lan LAN,Guisheng LIAO,%i X@%ﬁéngqi Z B0 ZENG, Yuhong ZHANG
e : -:; i
: ”_:Q.m' “t’ — — &7
- - > = g -
== = o =3 = P R —
e — o
5:‘%’;’: §_-—€ 7. — S— —
FFE —_—— ==
3 § e w— ’— r s
—— —— A —
—_— sz -
T — - — /
—— = L ’/
— A - T
— *; o : 1 o — -
[ e -
- —‘- -' - " B
" ‘ ‘ g’ A
000 ”. / £ =
o ~—
EZ, s F F= o=
Cdartizeled SSE S
FEE e £ 7o r
e




Volume 35, No.12, December 2022

CONTENTS

Review
Control and utilization of range-dependent beampattern with waveform diverse array radars (Cover article)
L. LAN, G. LIAO, J. XU, S. ZHU, C. ZENG and Y. ZHANG .......crvoveeereererrirrirsessesesssnssesssssesssasssssssssessosamsossens 1
Fluid Mechanics and Flight Mechanics
Airside pressure drop characteristics of three analogous serpentine tube heat exchangers considering
heat transfer for aero-engine cooling
Y. LIU, G. XU, Y. FU, J. WEN, 8. QI and L. LYU........ccovvverereereerereessirirernnssissnssssssssssssssssssssssssssssssssssssesnsassns 32
Numerical analysis of deflection control of a gas plasma jet based on magnetohydrodynamic staggered
electrode configuration
J. ZHANG, J. LI, Z. ZHANG QNA Z. WEI ......ouuveevevrreireeririressetnessssnissssssssssssssissasssssssssnssssasssssssssssssssssssssesans 47
Neural network-based model predictive control with fuzzy-SQP optimization for direct thrust control of
turbofan engine
Y. WANG, J. HUANG, W. ZHOU, F. LU GRA W. XU....c.uucrrerrerrrrrescrresisrnisssssssssessssssisssessssasessnssssssssssassssssass 59
Method for utilizing PIV to investigate high curvature and acceleration boundary layer flows around the
compressor blade leading edge
B. LIU, X XU, X. YU GRA G. AN..uaneneerieiesrereererireeressseneeensesssssssssssssassssssss s sssssssasssassssstsenssssnsssnsssssssnsns 72
Experimental investigation of expansion effect on shock wave boundary layer interaction near a
compression ramp
J HUO, §. YI, W. ZHENG, H. NIU, X. LU and D. GANG ........ureeeeinrrceeeeeteseessesesssnsssssessessessessessessessessasen 89
Experimental study on dynamic behavior of mechanically pumped two-phase loop with a novel accumulator in
simulated space environment
Q. MENG, T. ZHANG, F. YU, Y. ZHAO, Z. ZHAO and Z. ZHOU.........cuooreeeecererrerrreeeeeererenvesssassssesessnsens 102
Lift enhancement based on virtual aerodynamic shape using a dual synthetic jet actuator
S. LI, Z. LUO, X. DENG, Z. LIU, T. GAO and Z. ZHAQ .........couuuueerreeeresrrererreseneesssensseresssssessnsesscsssssnsses 117
Lean blowout characteristics of spray flame in a multi-swirl staged combustor under different fuel
decreasing rates
Q. ZHAO, J. YANG, C. LIU, F. LIU, §. WANG, Y. MU, G. XU and J. ZHU .........cuuuervierrerrrcerrrenesnnnans 130
Solid Mechanics and Vehicle Conceptual Design
Conceptual design and flight test of two wingtip-docked multi-body aircraft
Y. MENG, C. AN, C. XIE and C. YANG ......oucuiceoeoiiireecineceitectnereeesstssssnae st st esessesaee s sht e sacasesneneessensnens 144
Modeling and experimental validation of vertical landing reusable launch vehicle under symmetric
landing conditions

S. YUE, Q. LIN, G. ZHENG and Z. DU...........coiiiireiinisiiscenisnnitstissssnssssinssssssssssssssssssstsssasssssasssssssssenss 156



Electronics and Electrical Engineering and Control
Maneuver control at high angle of attack based on real-time optimization of integrated aero-propulsion
J. FANG, Q. ZHENG, C. CAI and H. ZHANG...........ccovvivinivcuiniriiiiiisssss s sssssisssns 173
Vulnerability analysis of the Chinese coupled aviation and high-speed railway network
Y. WANG, X. CAO, F. QIN and L.(C.) TONG .........oucorrrirriiiseiciniisisissssssessssssssssssssssnssssssssessssssssesanns 189
Convex optimization of asteroid landing trajectories driven by solar radiation pressure
C. DONG, H. YANG, 8. LI GNA B. LI ......oeeeesereiseneeissieeseisssssississse st ssssssssssssssssssssssssssssnssssssssssessanes 200

Extended dynamic system modulation for real-time obstacle avoidance

Robust optimization of control command for aerospace vehicles with aerodynamic uncertainty
R CAO, Y. LIU GNA Y. LU...couueeeeeieeteecereestsee s csseesest s casasssbstss s s s smsbssstsosessnessbssss sssssassssssenans 226
Composite anti-disturbance position and attitude control for spacecrafts with parametric uncertainty and
flexible vibration
Z. LIU, Y. ZHU QRA J. QIAOQ.........cocoeeerrecsect e esseaenssasssnesessaeseaes st sbsbssessasssssn st st sbssst st se e sass sesbeseassens 242
Dynamic neighborhood genetic learning particle swarm optimization for high-power-density electric
propulsion motor
J. XU, H. LIN Gnd H. GUOQ......ooeeereeeececereist sttt sttt sess s st esss s s et e s ssan shne 253
A novel strategy for fine-grained semantic verification of civil aviation radiotelephony read-backs
G. JIA GNA J. LI .....ouiieeceeeneeceeeseses st seeesesssassesssessssesastsasesase st st enessasess st st sesbes st st shoc et ot st st st sbobnsnssenss 266
Material Engineering and Mechanical Manufacturing
Development of a new high-shear and low-pressure grinding wheel and its grinding characteristics for
Inconel718 alloy
B. LIU, Y. TIAN, J. HAN, L. LI, Z. GU and X. HU .........corevirnriririsimensisisisismensissssssscisissesssssssssmnssssassesns 278
A modified forward and backward reaching inverse kinematics based incremental control for
space manipulators
G. DONG, P. HUANG, Y. WANG Gnd R. LI ...........cumecneeieeeeereeeeeeeeenertrerneeeeseneststeeenessseasssssssssesessassenens 287
Multi-parameter load sensing pump model simulation and flow rate characteristics research
Z. JIAO, Z. WANG, X. LIU, H. WANG, P. QI and W. QIAQ .........cocuueerereeerecrieeeeneenneneessssieasssenessssse oo 296
Tribological performance of hydrogenated diamond-like carbon coating deposited on superelastic 60NiTi alloy
for aviation self-lubricating spherical plain bearings
Y. ZHOU, Z. CHEN, Z. HU, L. LI, Q. YANG and X. XING ........ccooumrreeeererersreeneceensnsnsssssssssensssseesssseenes 309
An efficient hyper-elastic model for the preforming simulation of Carbon-Kevlar hybrid woven reinforcement
S. GAO, Z. QU, Y. ZHANG, Z. ZHAO and B. LIANG..............cuuirceenereerneeceisesestrtecnesessnssessssssessassssnssssenses 321
Effect of variable-angle trajectory structure on mechanical performance of CF/PEEK laminates made by
robotic fiber placement

S. SUN, H. MEL Y. WANG, J. ZHANG, Z. HAN and J. GUO...........uuueiveereirrerrinenieeeeinissts st 336



PO
....""‘

-
d L

9% GHINESE JOURNAL OF AERONAUTICS

(Monthly)
Volume 35 Number 12 (Sum No.201) 2022
Published in December 2022, Started in 1988

Aims and Scope
Chinese Journal of Aeronautics (CJA) is an open access, peer-reviewed international journal which publishes papers
of outstanding scientific and technological work monthly.
The main Aim of the Journal is to report the scientific and technological achievements frontiers in aeronautic and
astronautic engineering, in both theory and practice, such as theoretical research papers, experiment ones, research
notes, comprehensive reviews, technological briefs and other reports on the latest development, and all are related to the
fields of aeronautics and astronautics, as well as those ground equipment concerned.
The scope of the journal is considerably wide, including
Fluid mechanics

Flight mechanics

Aeroengine

Solid mechanics

Structure and flight vehicle design

Material science and engineering

Mechanology and manufacture technology

Electronics and electrical engineering

Control

Equipment concerned with flight vehicle
The Journal serves readers and welcomes papers from all over the world.

Indexed in the Following Databases

1) Science Citation Index Expanded (SCIE, U.S.A.)
2) Engineering Index (El, U.S.A.)

3) International Aerospace Abstracts, Aerospace Database (IAA, U.S.A.)
4) Scopus

5) AJ(PX, Rus.)

6) Cambridge Science Abstracts (CSA, U.S.A))

7) Chemical Abstract (CA, U.S.A.)

8) Elsevier Bibliographic Databases (EBD, NLD)

9) Chinese Science Citation Database (CSCD, CHN)
10) National Knowledge Infrastructure (CNKI, CHN)

Proprietor CaiFei Superintended by China Association for Science

Vice Proprietor Li Mingmin and Technology

Publishing Director Li Shigiu

Language Editor Renmei Xu, He Wei
Zheng Fei

Assistant Editor Luo Xing

Editorial Staff

Sponsored by Chinese Society of Aeronautics and
Astronautics & Beihang University
Edited and Published by  Editorial Office of Chinese
Journal of Aeronautics

Li Mingmin Fluid Mechanics and Flight

Wang Jiao Mechanics L . .

Fan Zhenzhen Solid Mechanics and Vehicle Editor-in-chief  Sun Xiaofeng

Zhang Han Conceptual Design Distributed by

Li Dan Electronics and Electrical Domestic  Editorial Office of ‘
Song Jinchao Engineering and Control g;")’(’ﬁ;‘;:::gg; gf ﬁ:irgi,;iulg(i:sirict
Li Shiqig MateriaI_Engineering aqd Beijing 100191, Crlmina ’
Wang Xiaochen Mecha'nuc?l Manufacturing Overseas China International Book Trading
hkxb.buaa.edu.cn E-mail: cja@buaa.edu.cn Corporation

Tel: (8610) 82317058, 82318016, 82313502 P.0.Box 399, Beijing 100020, China
Fax: (8610) 82313502 Printed by Beijing Kexin Printing Co., LTD

Periodical register number CN 11-1732/V Distribution code 80-675 Price RMB 80.00



