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Load-carrying Capacity Analysis and Experimental Study of
Radome Joint Structure
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(1. School of Aeronautic Science and Engineering, Beihang University, Beijing, 100191;
2. Beijing Institute of Space Long March Vehicle, Beijing, 100076)

Abstract: As an important component of aircraft guidance system, non-metal radomes have multiple functions such as heat
protection, wave transmission and load bearing. It is connected to the aircraft body through high-temperature resistant adhesive agent.
Radome is frequently subjected to harsh mechanical and thermal loads during the period of service, and the joint structure is often the
weakness of strength design. Therefore, accurate simulation for mechanical behavior of the joint structure and achieving accurate
prediction of load-carrying capacity are crucial for the structural design and optimization of radome. Based on bilinear cohesive model,
the failure behavior of radome adhesive interface is numerically described by ABAQUS. And then the damage evolution of adhesive
layer is simulated, and the accurate prediction of bearing performance of radome joint structure under flight thermo-mechanical
environment is achieved. The corresponding experimental study is carried out. The experimental results are in good agreement with
the simulated ones, verifying the validity of numerical method. It provides an effective way to solve bearing problem of aircraft-level
radome joint structure.
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Fig.1 Traction-displacement curve of bilinear model
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Fig.2 Schematic diagram of the connection structure for antenna

radome

ZREMAAEE S T Z M. mEmE%
RS2 R/, 8 H A R B AR A R T B 55 3
T, B PR AR BN IR 3 i LR SR A R
RE I TR SE o T I 5 435 M 1) 22 AR SR I e el B 6 70 7K
H, AR e m A AT OO S B E A A, BRI R 26 77
R BAT D R HRE B 2] Ok DY A0 32 U5 AR A A R B RE T &
KEE,

3 EKEERGRE TR

AT BRI N I ) AR, R
ABAQUS A IR 7 B 3of 378 5 B8 150 43 34 132 57 T 10 2K 2
1T AT BAE A

R T AEA BR oo 0 b v i ] 3 20 it

WERITHRITSEI . AERITRTC— B PRl L
8] K A S 77 3170 5 R R N R g B8, P i S )
KI5 el A A IR R S R R EE PR, 1 5
8] PN 2R ) BT R AR SR AN T AR SR P s, AT
A7 PR S ¥ 9 R 77 BT EAT RS2 SR AR 7 B
3.1 ERERRTITEER

LB PR 12 A RT3 s, @
IR 2 1A I R e Jm A AT 1 5 G AT
RS EEIA ) B 5 IR Z AL Tie A5 #H 5T
SIERINNE R AR, I Tie A 0ER; #4T 5
B R SRR R RN K S 2RI



54 3]

PRARITAE 37 BE A 7R 8 03 i SR B8 i 5T 91

SR G M NIE AL . BRI JEEH AR 8ot
COH3D8 41, HAxghityfii H C3ID8R Hot kil 7 %,
Cohesive H 70 ¥ 4] 46 153 473 #E W) 3% 5% — vk 44 SR g
W, 0 AR SR F T R R B A,
JGIA B 58 B AR B LS 0 Wi EE B By =R A B-K HE D
B-K I £ 1.39.

B3 ERERRTEHIRE

Fig.3 Local structure of the finite element for antenna radome
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Tab.l Mechanical property of the adhesive at different

temperatures
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Tab.2 Mechanical property of the three-dimensional quartz
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Fig.4 Initial failure position of the adhesive layer

JEE A A e
+1.000
+9.167x10-!
+8.333%x10-!
+7.500x10~"
+6.667x10!
+5.833x10!
+5.000%10-!
+4.167x10-!
+3.333%x10-!
+2.500x10"
+1.667x10!
+8.333x102
+0.000

=

5 BRETERHRE
Fig.5 Failure state of the adhesive layer
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Fig.6 Deformation of adhesive interface of the connected region
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Fig.7 Load-displacement curve
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Fig.8 Initial damage distribution for antenna radome
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Fig.10 Curve of the strain measurement
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