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Mechanical performance test of radome structure considering diaphragm effect

WANG Le'?, WU Yue', XUE Peng'”, SUN Baohua’, MENG Song’

(1.Key Lab of Structures Dynamic Behavior and Control ( Harbin Institute of Technology) , Ministry of Education,
Harbin 150090, China; 2. School of Civil Engineering, Harbin Institute of Technology, Harbin 150090, China;
3. Harbin Topfrp Composite Co. Ltd. , Harbin 150030, China)

Abstract; To study the influence of stressed skin on the global stability of aluminum alloy frame of radome
structure, a static loading test was conducted on a radome which has a span of 5.8 m and a height of 4.3 m. A
self-designed multi-stage distribution beam loading system was applied to the structure, and simultaneous multi-
stage loading was realized on the structure at multiple points. Three load cases, i.e., completely covering skins,
partially covering skins, and framework, were discussed respectively. Test results show that due to the lateral
bracing of the stressed skin on the aluminum alloy members, the prematurely elastic instability of the members
around the weak axis was avoided, which significantly improved the global stability bearing capacity of the
structure. When a small amount of stressed skin was destroyed, the global stability bearing capacity was still much
higher than that for the framework case. Therefore, in the design of such radomes, the cooperative performance of
the stressed skin and the frame should be considered to solve the problems of structural safety and electromagnetic
transparency.

Keywords: radome; aluminum alloy structure; membrane structure ; diaphragm effect; static loading test

TR R TR A R AR, 2 —Fh AL
TRl 5 v B WA — PR R S A
FHLREBETT R, BEOR R I8 B A 45 M 4 1 RO 2 S A 2
20, 7 HOXT FL B A A P A S W) B0 s EL S — D T
LR AR PF ST RE S B A AR R AN 2. LI,
UnAar CE A TS BE AN A5 4 22 4= P 2 Z 8] U P A, 2
IR AT b 1 SR IR L R 9 TR 3
EREHE N EEA LT LR 5 B A2 B
Mg fm s A AL (WL 1), 5 ) 2 (A R B 5 %
R HATE KRR 5 ER I & i

s HHEA: 2019 -05 - 15
BE&WA: ERARPEILE(51778182)
EHEEN: £ R(1995—) B mwoed:;

R H(1972—) 5B 857 WA S0
BEMEE: X F,wuyue_2000@ 163. com

K Haystack B 155810 AR SCEF S 37 700 4 i 25
(] ) S 5 o 45 i 0 A% 1 48 5 S R v T 52 B2 A
AR IR 2. A H T E A A AT 5 A
Wi, MR ESH T, A S5 H 1T 8 e 4
TR HUR R 1922 4 R BT MR, Bh 7
S B IR RS K 5 A R RGN
RS LR 2 5 30 B SR A A IR R A T
Ve BB A 5E B IR ) A R0 AL o AN By, A
SCHEME J7 T LLEHE , B ) By gl & e

KT BTG T 20 HHE4D 50 424K, 56
ERAEE e A I PN PN SEN 3 E
ZHTTERCR , 2 )1 52 B A5 M BT Bt i ) 3t e
2 TARZEEI I, WP R) 386 m x 70 m AR
P54 Covent Garden F175 221 m {19 52 Fz 4N 45 #4
Mellon Center jUE[“]. E N B 80 ALK, DAk



55 8 1] BB

IR A G ISR SR

IR (AR R R < 177 -

BHI AR E AN XN A AT U5 A
RS o IE TR R % 4 1 0 R R, A
BRI TOE T ORISR R A R, R
TR R T AT 5% R S AL - 1 R 1Y
ABROCHE, 15 AR AN AR AR PRAE S B SR
TR R EUGE. TR, EAAE IR

TS R 45 K 1 58 JE 0% ) A T e RO T
T WX E AR EA R, Liu 2% X2
JZ M FELE I SE A 58 B T LA 2548 i S5 A OB
RS, PSSR RS HH AR LR
WHTEIFATRA . B IESE H ROV I AR S5 I
.

(b) BEREI I 2 58 (c) Az Jm =S A R SR

1 ERERELEBEK
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Tab.1 Parameters of specimens

W R i/ mm A5/ MPa
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case of completely covering skins
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