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R RERFFERG; FHEA 60 kg/m’ B, PMI &L kA0 frBoK 518 5] 395%, % & F PVC K8 Fa K £ (47%).
JEsb kel 3t —F AR T F BT PVC AR KA % e, 45 R A, M A F B AR, PVC iR taFaBK Fik
At Z, Bk 90 d B G IR 45 3R AR R B PTIEAK, AR R 90% A B B EE A 100 kg/m’ B, PVC &k 0 fe
B FALA 10%, BoK 90 d B 69 IR 45 3% FEARAF R A 99.6%, 1E B 5 A T /K F RAUHEF AR
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Water Durability of Foam Core Used in Sandwich Structure
Liu Yongtao, Yang Jie, Liu Xindong
(Xi’ an A¢rospace Composite Institute, Xi>an 710025, China)

Abstract : An experimental study was undertaken to-investigate the water absorption change with immersion time at room
temperature of three kinds of foams [polyvinyl chloride (PVC) foam, polymethacrylimide (PMI) foam and polyurethane(PUR) foam]
frequently used in sandwich structure by water bath immersion in a long time. The water absorption mechanism was analyzed, and
compressive property after water immersion was studied. The results indicate that, compared with PMI foam and PUR foam re-
spectively at the same density, the water absorption of PVC foam is lowest and the compressive property retention is highest. The
saturated water absorption of PMI foam is 395%, which is much higher than that of PVC foam (47%) at the density of 60 kg/m’.
The influences of foam density on water durability of PVC foam was studied further on that basis. The test results show that, with
the density decreasing, the water absorption of PVC foam decreases gradually and the compressive strength retention decreased after
90 d immersion, while the retention is over 90%. The saturated water absorption of PVC foam is just 10% at the density of 100 kg
/m’, the compressive strength retention is 99.6% after 90 d immersion, which is suitable for application in marine areas.

Keywords : sandwich structure ; foam core ; polyvinyl chloride foam ; polymethacrylimide foam ; polyurethane foam ; water

durability ; saturated water absorption ; compressive strength
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SERR A TR K 1 5 E AT E N AMEB A I, R
JEEERA TR S B 7K S T A — e R LB 1K A
AR AR A B By K REXT T Je 2 45
T4 R R AR K M R AT 4 A F B2 I, DRAS
MM T340 ARSI T K SR R RE T 1T, H
BN [T B I 25 1 (K IR R S5 ) DL RGHLIR
R R T 2 B AN AR ) A A5 A [ 3 v
Tt 7P RE AR =2 [ AN LA e

FEWIR I JZE5 0 v, RE Wt IR & —Fh s O
M, Bl ISR A WRiAR A R &R (PUR) HIK
RA LN (PVC) HEIRFIR H LG B (PMI) i
TR . Horp PUR MR it T 28 (AT 5, W 75 14 e
T PAIR B A  (150°C A2 AT ), (HAILARIN T4 72 5 1
s, HJ2e e Be—; PVC IR i+ PERe i =
I L AR, T LARE S AR BRI 2 [ L 5
AR B A AIG; PMIT Y0 IR HoA VTR IR
PO 20 055 28 P B R 4% ) R R o T RE AL
SRR U,

EHGEVIE T BRNEIRIE)Z 450 % Y 3 Fi
IR HT (PUR 97K . PVC YR A PMIHUIKR ) 7640
[F) 5% RN 5 AT WK 38 K WK Jig 1R Be 284k,
It — PR AU A 2P 5T T 2 X
T 7K1 T P S e, A AR R A A s A i) 5 RN 5
RS %,

1 SLIHES
1.1 EZRAH

PVC 7K : %5374 45,60,80,100 kg/m’,
HORESAERHL (B ) ARA R

PMI #I7K : %% 60 kg/m’, {58 FRBHEIF A
AR

PUR JL7K: % 100 kg/m’, P52 HEA M RBLG
FRAT]

1.2 MERLE

H P XU T R4« S.C.101-A B WiVTA48 3 241
FIRBEFET

AR - Mb-3 Y, QLR AR A BR A ]

LT BESZERAL : 4505 A, 26 FEHE AR AN 7] 5

o T B0 (SEM) : JISSM—6460 %I, H A
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HL - K F-: AB204-S 74, K5 BE 0.1 mg, Hij 11
RS A PR A A
1.3 XAEH &

35 PVC LK . PMI 37K FI PUR 7K 25 4
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AR H -
1.4 miX5 RIE
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WK M S8 ek, AR ¢ R SRR AR E, A5
AN my, BERFRE L 3 AMARE A YE . ke
¢ BRI R K e n] X (1) 115

KR =[(m—my) / my] x 100% (1)

5k AR I A R 45 5 B 4% ASTM D 1621-
2016 Wi, 473 B2 R 2.5 mm / min.

SEM il : Xy R ML 11 S A W i b4 5
W54, FH SEM WA B A4 e,
2 SHR5ITE
2.1 PMI &k PVC KA KM AR 2T L
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1 BB, W AR SRS o, W K TR K 5 2 BB,
WK DRSS | BB IR B T T B, WK 4k 2L 1
s 56 3 BB, WK kAR R, 18 31 P, LA Y
TR LR AR AT K 2, PVC Ik (% 60 kg
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(d)
a—PMI JU7R KT ; b—PVC HIIEWTIE 5

c—PMIIEIARMLIN LI ; d—PVC JRMLIN L
¥ 2 PMI K PVC {aiR Wi &AL SEM J
W 7K %5 R AR BIE L, DR TR MR 428 1 By
Berp K FARDE W M , 2 5 B R IK o T2 Wi 5%
2 1] N, T PN RV TR P LA ) LA Se i, PRI T
IK ARG AENG IR LR BT A

TEE 1 PMI IR A9 A R K 3 (395%) ot 1y
TR BE T 9 PVC LR (47%), 31X 252 1T ]
(1) PMI K DA TR A i T HR S DR A iR by 228 B4 1T
57 R P A I ) £ PMIL JEL AR s L FH 355 A s i o HH 0
PRI A SRR U, 55 4 PMI i TR 5y F
SER T AR SRR R L IR R B R
I i ik B RIS ORI e gt by U0 R I 3 kY
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21 4 PMI IR S PVC IR WK Al i R 4 5%
FEARARIE L. R 1 a] LA W, Bl 25 12 0 sk 8] (g 3
I, PR AR 1 4 i B R AT TR B TR R A
60 kg/m’ 2R, PVC IIRAER K 90 d A A4 HE 4
5 AR FE R (94.1%) 5 T PMI UK (72.3%). X &
FEH T PMI AR I K HAR K, 4050 A 5 &
(9 4 4%, KR IK A3 T8 PMI IR A3 7454 fa) R 15 K,
P 51| I e (61 e 2354 (o P (TR
IR 1 PVC YRR ACRAG, HfL 45T,
TP i A AR, PR PVC YR P RE B INAR AE -

F 1 PMIEEF PVC iR RKBIENESREE  MPa

W E] / d PMI Y07k PVC Uik
0 0.689 0.965
40 0.519 0.927
90 0.498 0.908

2.2 PUR ##%KLE PVC /& m KR xF b
& 3 78 HY %% B Sl 100 kg/m’ ) PUR 1 ik 5

PVC MIRTER IR Tk, IE 3 ATLIEH,
PR IR IR KSR 2 AR T a3 S5 18 1 AL, PVC
WK (B 100 kg/m’) B AR KRN 10%, PUR
IR (100 kg/m’) YR K R A 17%, 7EH]
[F) %% B2 A 00T, PVC IR B 1 T 7K 3R X 341K
X FEEJE R TR PUR ik B IE U7 Bl aR
Tor P as 6, BB fLEE R 2 (nfEl 4 fr
), DI 5 [ 7K A3 25 i0E A P2, SORH ] 2
I PUR IR AR AN K T PVC Ik
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% 2 4 PUR MIIR 5 PVC WOIR W /K Rif I 15 46 5
FEARIG L. TR 2 TT LU Y, B 5 132 0 s [) 9 384
T, PR R R ) TR 4 M BEET AT T T R AE R A
100 kg/m’ &4 F, PVC L IRAENL K 90 d B A&
vk PE PR RRR (99.6%) 5T PUR HIiK (78.9%). X
F R TR X PUR IR A 28V FH 25 %) {1 PUR
TR PR = A T N ) S 4 S b, O R 4 1 R

FERAL T PVC UK.
%2 PUR KM PVC EABRKAIEHIES EE  MPa
TR/ d PUR #i7£ PVC U7k
0 1.150 2.40
40 0.932 2.39
90 0.907 239

2.3 ZFEX PVC KM KR 6 70

A R AT T, 7E 3 R A A, PVC Y
IR K R A, WK 90 d ERF i) He 4 o 3 435 3 b
1=, R IR e PVC IR, T 5T T %6 B X L 7K
PERERYSZ A 38 B LE WL IRIE 2 A MR Y
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W ORTR % BE R () PVC IR K 3 T 26 A8 fh a3
ARG E 1AL, HLREE %R R, PVC TR Y I
TR W R, 5% B 43 3k 45,60,80,100 kg /m’
B, PVC 0K (4 1 F1 I 7K 53 5] 149%,47%,35%
1 10%, X T2 5 IR M FLASH LB R AT G,
&l 6 AN [R) 45 B R 2020 /Y PVC IR T A SEM
MR ML 6 AT LAE H , B2 25 B 3, 1 ik e
FLRE 2 [] 320 Wl SR R T 3R 7, LR PR AR A
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AR BB PVC IR A VEREERA BT T B 5 B
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80 1.40 1.35 1.33 95.0
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3 iR
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