Chinese Society of Aeronautics and Astronautics/Beihang Uni\'ersity

Vol.36
No.9
September 2023

ELSEVIER

rplﬂﬂﬁ‘?ﬁ‘%&m (%imi) ISSN 1000-9361
CHINESE JOURNAL OF AERONAUTICS  ovitiaw

Towards a Silent Aeroengine

Acoustic scattering mechanism and noise attenuation of
circumferentially non-uniform liner with
spectral-wave guide method

Wei DAI, Xuli WANG, Xiaoyu WANG, Guangy



Volume 36, No.9, September 2023

CONTENTS

Reviews

Formation and evolution mechanism of metal whiskers in extreme aerospace environments: A review

Z. WANG QRA S. WANG.......coooiiiiiiiiieee ettt ettt ettt ettt e ea e et ee it e et e et e st e e e e eaaeeanens 1
Review on bio-inspired polarized skylight navigation
F. KONG, Y. GUO, J. ZHANG, X. FAN and X. GUO.......c...coccueeiueeeiieeeeeeeeeee ettt 14

A review of modeling, simulation, and control technologies of altitude ground test facilities for
control application
X. PEI, X. WANG, J. LIU, M. ZHU, Z. DAN, A. HE, K. MIAO, L. ZHANG and Z. XU..........ccccceeeuevueeeuennc.. 38
Fluid Mechanics and Flight Mechanics
Acoustic scattering mechanism and noise attenuation of circumferentially non-uniform liner with spectral-

wave guide method (Cover article)

W.. DAL, X. WANG; X. WANG; 'G: ZHANG and X. SUN:wusvisssvasssmsomsmusvmessisssassissmssssosssmesssssmsessesmsssass 63
Numerical investigation on unsteady characteristics of ducted fans in ground effect

Y. LUO; T. AL Y. HE, B. XU, Y: OIAN and Y. ZHANG: :ss:ssssosovissossssssammsosenasssssisessssssmassiass visssssassssssssssnasass 79
Transfer learning from two-dimensional supercritical airfoils to three-dimensional transonic swept wings

R. LI Yo ZHANG, and, JH: (CHEN . s:5 555500550 5645850550 050556855555 5550 $505 45550 6580 84805 0453655 4550 848550 085450455 s 053 s 058 50555 96
Exploration of acceptable operating range for a compression system in a double bypass engine

R. WANG,; X YU, B. LIT GNA. /G. AN .........cccoocossnsosessssnsssnesssessssssonsssssassssssssasssasssuasssasossnsssntossnessonsssanssonsossasss 111
Wind tunnel investigation of different engine layouts of a blended-wing-body transport

Z. CUIL, G. LAL, Q. WANG, Y. LIANG and Y. CAQ.......ccccuiiouiiiiiiiieieeie ettt 123
Fast advancing layer method for viscous mesh generation

H. YE, J. CHEN, Y. PANG, Y. LIU Gnd Y. ZHENG .......cc.uoeeeveresereervrcrveesseressassssssssssssassssssssasssssssssassssassssees 133
A novel hybrid method for aerodynamic noise prediction of high-lift devices

B 11 B T — 151
Assessment of advanced RANS turbulence models for prediction of complex flows in compressors

Wee SUN zioosssesssssvsssmsvsesamsvasusmvssssss s s sssvssyssns s ss ss s S oo Sy Fos s eSS o S P S S e o S s e 162

Decomposition of mean skin friction in incident shock wave/turbulent boundary layer interaction flows
at Mach 2.25
J. DUAN, F. TONG, X. LI Gnd H. LIU..........cccccccooiiuiiiiiiiiiaiiiieeee ettt ettt 178
Measurement method and results of divergence angle of laser-controlled solid propellants used in
space propulsion
Y. OU, J. WU, Y. CHENG, Y. ZHANG aGnd Y. LI ..........cccooocouiiiiuiiiiniiieieeeeeeeeeeee ettt 195
Solid Mechanics and Vehicle Conceptual Design

Influence of differential longitudinal cyclic pitch on flight dynamics of coaxial compound helicopter

Y. ZHAQ, Y. YUAN @nd R. CHEN........ccosissenesssasssssassssssessnssessasssssossssnssssussssssssssisassassssassssnsassasassassesnssssrasasss 207
Flight dynamics modeling and analysis for a Mars helicopter
i ZHAC: Z: DING, G, LENG GNd J. Llccoirvsmsommmnsrmsrnvsmiosssssies s ossss s s s ssees fesssssssssissaysssisisss 221

Fast and accurate adaptive collocation iteration method for orbit dynamic problems
H. DAL Z. ZHANG, X: WANG; H: FENG, ‘€. WANG and X. YUE ...ccosssesssvissvsssssnssossswsassnssssssnsssssanassnsss 231



A strategy resisting wrinkling of sandwich structures reinforced using functionally-graded carbon nanotubes
X. REN,, 8. ZHANG and'Z. WU ssoesssisissesssssvivs ivsssvsssesosstsssianss 0 a58a55o4vs 4589555350 55055270 S50 4385355 453 55 5mams s05 058534 243
Electronics and Electrical Engineering and Control

A multi-objective optimization problem research for amphibious operational mission of shipboard helicopters

W. HAN, Y. WANG, X. SU, B. WAN and Y. LIU...........ccccccceevuiiiuiiiiiniiniiiiieieeieeieeeee et 256
A compass time-space model-based virtual IP routing scheme for NTSN satellite constellations

Y. JIANG, S. WU and Q. MO .........cccocouiiuiiiiiiiiiiiiiiiiiiiieii ettt st s 280
A conducted emission mitigation method for software-defined radios through vector signal cancellation

L XTA AN O WA oo svcessnssnvsnennsrsonssssessss s s s o s s S oE NS 4R S S S S e 4T SH s S5 s e s s g e e s s essaus 289
Template-guided frequency attention and adaptive cross-entropy loss for UAV visual tracking

Y. XUE, G, JIN, .I. SHEN. L. TAN .anid L. WANG - zoivessesssmmsemmmemmnmmnsmassmesssesssssasmivstsaes 299
Online multi-target intelligent tracking using a deep long-short term memory network

Y. ZHANG; Z. SHI, H: JIand: Z: SUlsssssssesvssscssssvovsenessoosseesssssossissssss e smesmessis st smisss ssssssisosssssssssssisessassasssess 313
A corridor-based flight mode transition strategy for agile ducted-fan tail-sitter UAV: Altitude-hold transition

Z: CHENG and, H: PEL:vssvsesseasns svveesssssassosss s svesmesonsss vomsssses s s S50 mesessssssssssuesssss Soivss s s avssiesntonsss 330

Material Engineering and Mechanical Manufacturing

Cast-rolling force model of multi-roll solid-liquid cast-rolling bonding process for fabricating metal

cladding materials
C. JI and H. HUANGE.......cccoooiiiiiiiiiieeieeeeeeeeet ettt ettt ettt e eae e ettt an e e eae eenane 346
A novel numerical simulation method for predicting compressive properties of 3D multiaxial braided

composites considering various defects
R. LEI, H. DOU, Y. SUN, T. LIU, W. FAN, C. SONG, S. WANG, Y. LU, X. YANG and D. LI .................. 369
An electrochemical machining method for aero-engine blades based on four-directional synchronous

feeding of cathode tools
S LIU L. HUL D JI4; Yo LIV aGid D). ZHU cvvisssssssssvossssvimssosssssmsosesssssossss suissssesssssssssssosss sy isessssssss sesss s5esgssss 380
Flow characteristics of integrated motor-pump assembly with phosphate ester medium for aerospace

electro-hydrostatic actuators

J2 ZHAQ; J: FU; Y. LL, H. O, ¥y WANG and. Y: FU.:sivssvasmsommmsmossess s oo s ms s assssssss s sss s s ssssssasons 392
Observer-based motion axis control for hydraulic actuation systems
X, YANG, Y. GE, W. .DENG' Gnd cl: JAO ... c.ccsusuiisionsacraosisssssessissassssnosssssssasssonssnnsassssssetsndssnsdaosasaspacsnsssssuss 408

Quasi-synchronous control of uncertain multiple electrohydraulic systems with prescribed performance
constraint and input saturation

S. LI, Q. GUO, Y. SHI, Y. YAN and D. JIANG ..........ccccceimiiiiiiiiaiiiieiieeeeeeeeee ettt 416

Ablation behaviour of C/C-HfC-SiC composites prepared by joint route of precursor infiltration and

pyrolysis and gaseous silicon infiltration

I ZHANG X o XIN;; R, WANG GRd 1O U sssevssessssvsvsssissesnesissossssssonssinnssssssssssssssvs s porsessns sees s soesssosossnsresuess 426
Performance optimization for high speed axial piston pump considering cylinder block tilt
H. XU, J. ZHANG, S. ZHAO, J. CHEN, W. HUANG, X. HUANG, F. LYU, Q. SU and B. XU..................... 437

Electronic characteristic, tensile cracking behavior and potential energy surface of TiC(111)/Ti(0001)
interface: A first principles study
S. ZHANG, J. WANG, L. RAO, Q. HE, X. XING, Y. ZHOU and Q. YANG .....ccccccoceevvemveiniieceeeeeeeennen. 451
Auxiliary generative mutual adversarial networks for class-imbalanced fault diagnosis under small samples
R LLS. LI, K. XU, M. ZENG, X. LI, J. GU and Y. CHEN.......ccccooviuiiiiiaiiiaieeeeeeeee et 464



CHINESE JOURNAL OF AERONAUTICS

(Monthly)
Volume 36 Number 9 (Sum No.210) 2023
Published in September 2023, 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 (PXX., 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)

Publishing Director Li Shiqiu Superintended by  China Association for Science
Language Editor Renmei Xu, He Wei, and Technology
Zheng Fei, Xia Li Sponsored by  Chinese Society of Aeronautics and
Assistant Editor  Luo Xing Astronautics & Beihang University
New Media Editor Xu Yating Edited and Published by  Editorial Office of Chinese
Editorial Staff Journal of Aeronautics
Li Mingmin Fluid Mechanics and Flight
Wang Jiao Mechanics Editor-in-chief = Sun Xiaofeng
Fan Zhenzhen  Solid Mechanics and Vehicle Proprietor Cai Fei
Zhang Han Conceptual Design Vice Proprietor Li Mingmin
Li Dan Electronics and Electrical Distributed by .
Song Jinchao Engineering and Control Domestic  Editorial Office of ,
Li Shiai Material Engineering and Chinese Journal of Aeronautics
qiu aterial Engineering a

37 Xueyuan Road, Haidian District,
Beijing 100191, China
Overseas China International Book Trading

Wang Xiaochen = Mechanical Manufacturing

hkxb.buaa.edu.cn E-mail: cja@buaa.edu.cn Corporation
Tel: (8610) 82317058, 82318016, 82313502 P.O.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



