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ABSTRACT: The work aims to solve the appearance failure of radar absorbing composites with multi-layer foam sandwich
structure under environmental effect. Three types of radar absorbing composites were prepared and tested in the typical natural
environment. The appearance of the test sample was observed and the deformation was detected. By observing the microstruc-
ture morphology of the foam, the change of heat expansion and the adhesive strength between the foam and the resin was de-

tected. A GCMS was used to detect the fracturing gas composition of the composites, and the causes for appearance failure of
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the composites and the technical solutions were analyzed. After 6 months of natural environment test, the appearance of 1# and

2# samples failed, while that of 3# samples did not change significantly. The composition of the fracturing gas at 100 'C was

nitrogen, dichlorofluoroethane and dimethyl methylphosphonate. At 22-85 ‘C, the maximum heat expansion of the four foams

was —0.18%, —0.37%, —0.30% and —0.45%, respectively. The adhesive strength of epoxy resin to four foams was 41-52 N, while

that of polyurethane resin was 54-81 N. Residual gas release in the pores of radar absorbing composites is the root cause of ap-

pearance failure. It is an effective technical way to improve the environmental adaptability of composites by reducing the

amount of residual gas in samples and improving the adhesive strength between adhesives and foams by heat treatment.

KEY WORDS: radar absorbing composites; multi-layer foam sandwich structure; change of heat expansion; appearance failure;

natural environmental test; environmental adaptability

IR WL S A PR 2 — b LA T sk SR
) ERIRBR S TIREAT B, AT A SRR & HARRRIE (R 5
90%LA I, SEINHE A T A U AR I AL RCS F#AIX 10 dB
PLERYSORS R, BB MR AR, i AR
BRIEARE 24 FR 1, A B0 ) 22k AE A R R, 98
AR, SRR B T RER R R T [ 1O,
BRI Tt B ChL ., Y . S R A R
wREn, MEEL F-117 BRERHHL, B-2 REHEE
HLFN F/A-22 [ B 2 F g S HLI 7R AS 6] 3R K
T 85 R a2 AR,

D SR TR Bl S5 76 U A R T 4% 1) T R IR R
ERHEAE B A I P R, R St WO T R AR
SRIGEE Y, BA TR A RS,
TEN T AR IS, W] £ 2 2 TR e a5
AR [ USOZ VS L, A il S B A0 B B . IR ARk
LR iy H U far 11 AU G H e B 5 B A i UK
R, WFRIA XkuP-4 220K IEH R, 7E 8~
18 GHz W, JHFER¥/NTF-15dB. B Ip 5l i &
1) R A BRI TR IR A ), 3T DT E 2 5 W2
MUZZER IS, B GRS PR 2 2 A1 R R R,
W MERE R i E HE T, 7E 8~18 GHz BB T —
10 dB, KRG iEE] T-21.1dB,

Z WK IR AR, B2 R Y A
FifrfE2E S, HRERMAZRE AL T2, RAlk
T S P A AT A R, A SRR aE ) e,
(B LR LA, PSR, A A AT
WRRHE . R, 7EEiR . IR SRR AERF,
EAMBIAS TG L H BASTE | )2 L B AEAN IR
SR, R T AR IR BT, BRI TR )
RERY A%, WK T A fy o 7ESEBLE AR
TR WM ) B IR R B DRI T, Mo th 2 2 0k
SN ZE P HE R Y PR BT O 25 G 1), SR A SOy
WFIE N2 o

1 HmblE

R R S
W BT AR . BEBOEIR (W3R 1), BN

1.1

i FRAUEAL R | RATERE  JRZME [F L] L 0.5 mm
BEEMM . 0.2 mm BRAT . AR 00 RE R I3 M ACE
WAL

1 EREKEMRESRERST
Tab.1 Type and size of rigid foams
H R LURZs JE B /mmd
C4 8
AN C3 6
8 5T 58 2 B VL UK © 5 s
Cl 4.5
1 5 2R S SR PMN 45

1.2 BEREESHHNHE

TSN P AR B 5 P A AR R R 10 ¢ 6.5 AT
HECR, JERERE A R MR ALY R R A
43 m/min, A EIEE N 8 mm, KFR IS5 Mk AR
WA . C4, C3. C2. Cl [IE, BTG, 5o
Jii Bk 772~925 g/m®, M FE EA C4, C3, C2,
Cl Y, ¥ 4 JZWIRKEE G, e mKERE
0.2 mm AT, I JZ A2 0.5 mm BEESAKAR . fiff 34
JE3 B BOE R 2 A MEHAERIE , WEEITIA
3 MPa, {REEHN 60 C, IEAIEHIEIA 5~6 ho HFAL
WWIEE SRR, YIEIRR S 300 mm>300 mm )
EFTE o f5 ) W SRR Th A S FLR AR 4% 4 0 1 B9
s HCECE, BIAmIR TR A MRE T & 4 Sk, TR
JZREHITE 30~40 um, Zi'5 N W#EE S Hl& T2
MAEWME 1 PR, B8 EESHIE 2 iR, F5R
RA LMK PMN BT i R & BRIk C1, il & T
S5 eI, Sk 2#RER . RERE TR SR
K C4.C3,C2,Cl 4l b B T2, BT 120 C
HEAR MR 48 h, PR AR A EE AR 5 Bl AL 7]
R 10 03 Bk, HARTIFR 1, S5 h
3#FE .

SRl [BORE: BRI % 3
i oI R[] o il
e RN

K1 BE&HHEHETE

Fig.1 Preparation process of composites
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Fig.2 Structure diagram of composites
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Tab.2 Natural environment test methods for composites
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Fig.3 Macro morphologies of composites: a) 1#sample; b) 2# sample; c) 3# sample
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Tab.3 Deformation test results of composites
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Fig.7 Percent change of heat expansion for rigid foams
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