Chinese Society of Aeronautics and Astronautics/Beithang University

Vol.35
No.6
June 2022

IBA R (3SR
CHINESE JOURNAL OF AERONAUTICS cxiiisow

- L )
-
~ -
S -
~
~ ”~
~
~

Gl How smart can guidance methods tackle a failure ~
~ Zhengyu SONG, Yin LIU, Yong HE, Cong WANG /




Volume 35, No.6, June 2022

CONTENTS

Distributed state estimation for linear time-invariant dynamical systems: A review of theories
and algorithms (Review)
S HUANG, Y. LIGNHA J. WU ..ottt ettt bbbttt ettt 1
Optimization of cooling structures in gas turbines: A review (Review)
G. ZHANG, R. ZHU, G. XIE, S. LI and B. SUNDEN............ccocoooeeooeeeeeeeeeeeeeeeeeeeeeeses e ees s sseeseensas s 18
A theoretical method for solving shock relations coupled with chemical equilibrium and its applications
Z. ZHANG, C. WEN, W. ZHANG, Y. LIU and Z. JIANG............cccccomivimioineirieiiieieiteseseeeeteesee et 47
Study of aerodynamic and inertial forces of a dovelike flapping-wing MAV by combining experimental and
numerical methods
X. YANG, B. SONG, W. YANG, D. XUE, Y. PEI and X. LANG.........cccccccoccvmivimioniiniineeninenenceeee e 63
Stability characteristics and airworthiness requirements of blended wing body aircraft with podded engines
L; WANG; N. ZHANG; H. LIU Gnd. T: YUE wesscovscossssaassossosnsmsssssesssss s st s e sossssesesssmsoess sovsanssesnasssss 77
Numerical investigation on leakage and rotordynamic performance of the honeycomb seal with
swirl-reverse rings
C. GU, W. ZHANG, X. YANG, K. WU GNd L. YIN ....occooureiiiieiieiseeet ettt e 87
Conceptual design and preliminary experiment of icing risk management and protection system
Q. WU, H. XU, B: PEIGHA Yo WET .coxvsussosvsmsssosssmsvsunssssssssssnsssess s sssssensssssisssissssvsss sioss sssmaseonssssossesmisssssasssnassnss 101
Experimental investigation of a gliding discharge plasma jet igniter
M. JIA, Z. ZHANG, W. CUI, H. SONG and Z. HUANG.............ccococrieirioineinieiniseneiteeee sttt e 116
Direct thrust control for multivariable turbofan engine based on affine linear parameter-varying approach
Y. ZHU, J. HUANG, M. PAN and W. ZHOU...........cccoccccvecureiimiiniiinieiinnienteteteiee sttt sttt e 125
Evolution of turbulent boundary layer over a three-dimensional bump
I LITL D) FISCALETTT and I, YUAN. .. c v ioiissioiensenssssassnsas sississssssses ssssiibess sosisasosssestsbs adostsnshssesasssssseamanssaisns 137
A compressing and saving method for structured grid data based on block construction
Y. SUN, Y. ZHAO; D. MENG and M. JIANG ucosssuesssssesuvssvsnsssssssatssesssesesmssssiosesssssssssesmsessssss ssssssssissssnsssss 146
A numerical study of segmented cooling-stream injection in supersonic film cooling
H. NI, M. WANG, P. JIANG, W. PENG and Y. ZHU...........cccccccovouimeimeioreiieisieeenieineeeneeieeeesseesesessese e s 156
Characteristics of reattached boundary layer in shock wave and turbulent boundary layer interaction
F.TONG, J. DUAN GNA X. LI ...ttt s 172
Structurally coupled characteristics of rotor blade using new rigid-flexible dynamic model based on
geometrically exact formulation
J WU, Y. MA, Z. WANG QRA Z. YU.....cooouiiiiiiiiiiiiieiietsee sttt ettt e sttt 186
Shape preserving topology optimization for structural radar cross section control

F. CHEN, J. ZHU, X. DU, R. ZHANG and W. ZHANG........c.cccccccocemiimecueciniririnieieieeeieieseesteseteteessesaesen 198



Autonomous mission reconstruction during the ascending flight of launch vehicles under typical propulsion
system failures (Cover article)

Z. SONG, Y. LIU, Y. HE GNd C. WANG.......c.cccocotiiiiiiiiiieneeeseeteet ettt sttt 211

Modified rolling guidance law for single moving mass controlled reentry vehicle against maneuvering target
with impact angle constraints

G. LI, M. YANG, S. WANG GNA T. CHAOQ.........ocoveiiiiiieieieieeieetseesee ettt sttt ettt ene e i 226

An air-rail inter-modal strategy for aircraft recovery

H. LIU, F. SUN GNA Y. ZHANG ....c.ooouiiiiiiiieiiit ettt sttt sttt ettt ettt ettt st nens 240

Sub-optimal fixed-finite-horizon spacecraft configuration control on SE(3)

Y. WANG, W. SHANG and H. HONG..........cccocciiiiiiiieieniee ettt ettt ettt sttt e nbesaensenes 250

Calibration method of quartz accelerometer on dynamic centrifuge

Y. SUN, S. REN and €. WANG scseessessseossmrvrsavssssssmsvoresssssesss s mmss s s s (5sys s a8 ssses s nas sesuess s ssess sesasaassdsassass 262

GroupNet: Learning to group corner for object detection in remote sensing imagery

L. NI, C. HUO, X. ZHANG, P. WANG and Z. ZHOU...........ccccccecuuvimoirinininiiieisesenieiesiee ettt v 273

Modified attitude factor graph fusion method for unmanned helicopter under atmospheric disturbance

K. SUN, Q. ZENG, J. LIU, W. QIU GNA J. SHI............ccveieeeieieieieieeeiesiesieteieeieeessesiesaesaesessessessensesses senesaesensens 285

Dynamic thermal coupling modeling and analysis of wet electro-hydrostatic actuator

Z. JIAO, Y. LI, T. YU, C. JIANG, L. HUANG and Y. SHANG ........cccccocemmimminiiniiineeineeeeeseeeeeieeeeeeeeaens 298

Error modeling and compensating of a novel 6-DOF aeroengine rotor docking equipment

1. ZHOU, H. GAO, X WANG, L. LI and Q. LIU :.coiocssvasssssssissomsasesnsemasssssseissnssinssvsstismssrasisssss e 312

Comparison of surface integrity for dry and wet drilling of 49Fe-49Co-2V alloy

Y. ZHANG, Z. DONG, Y. BAO, R. KANG, X. HUANG and D. GUO ........ccccccoouoeeiioiiiniieiee e 325

Influence of alumina abrasive tool wear on ground surface characteristics and corrosion properties of K444
nickel-based superalloy

M. L1 I YIN;, L. CHE; W- DING Gl J; XU siioressssnessessosmsssnnssssamsamsss o s sesssss s s s s sasssssacasssany 339

Pipelines vibration analysis and control based on clamps’ locations optimization of multi-pump system

X LL W.LL J. SHI, Q. LI GNA S. WANGE .....c..coiiiiiiniiiiiiinectreeeseseseee ettt sttt ettt e 352

An integrated preforming-performance model for high-fidelity performance analysis of cured woven composite
part with non-orthogonal yarn angles

B. LIANG, S. GAO and W. ZHANGE.......c.oooooiriiiieieeieieeisieitseetse ettt sttt neens 367

An inverse strategy to determine constitutive parameters of tubular materials for hydroforming processes

B. ZHANG, B. ENDELT, L. LANG, Y. ZHAO, S. YAN and K.B. NIELSEN.........ccccccoevveviminmineeneineennnn 379

On a plastic instability criterion for ultra-large radial-axial ring rolling process with four guide rolls

X LL L GUO GRA F. WANG.......occoiiieiiiiiniieieiieetet ettt ettt sttt sttt ettt et st 391

Role of hydrogen in the dissociation of CH4 on different graphene by DFT study

Ko LL H. LI N. LL; Q. SONG and L O ceseoscosssmmssmmwosvsssmesmsssess s s s ssssss v s s v ssassstasd 407

Analysis of crack initiation location and its influencing factors of fretting fatigue in aluminum alloy components

Jo WANG Gnd 'Co ZHOU wsssonosssosvorssssessmsrssssssssssss s s ssssss fois 0 Eeis 85 o8 iy oo 4S8 eSS oSN SR e n s me g 420



