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Hygrothermal Environment Influence on Properties of Glass Fiber Composite Laminate
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[ABSTRACT] Glass fiber composite material is composed of glass fiber and resin, with high mechanical properties, low
density, low cost characteristics. However, in the use and maintenance of aircraft, the moisture absorption of composite
materials is inevitable, and can not be simulated well. This article analyzes moisture diffusion process through Tencate
7781 Glass fiber composite specimens conditioned in hygrothermal environment when effective moisture equilibrium is

achieved. It indicates that mechanical property and glass transition temperature of wet composite would decline to different

extent by contrasting with dry material, and the reason for descending is also analyzed preliminarily.

Keywords: Glass fiber; Composite laminate; Hygrothermal environment; Moisture; Property

DOI:10.16080/j.issn1671-833x.2017.19.101

PR LT YL 5 BRI 21 AE R BR 2, BA
B IATUBB PR B AR B ARBAS AR s o M RHE DY
Bt SR2X R ML LA RN Z N H . ZFR I CHLR T
Al FH IR BE IR 3 0 —53~66°C, HH -7 KHLAE ] A4t 3
AR, B2 A AR IR AS AT R A T HAS BEAR I b
RERIBHL . MR Y552 28 R MIL-STD-210 1 MIL-
HDBK-17 FHLE , & HLAY CHLIE T IRBEA X EE ( RH )
FRRAE N 85% . IREGAFAE 85% RH 444 FWiR k5]
gt A X AN BET TR 55 W IR o ] DA sEE G A s AR T
Yo FEF VL CP I H Tencate 7781 BHEAT AR
SRR, BUAFSEAE 21 °C I 66 CHRE R , 2k i bt
PHIR BB 5 A RHAERR , A S R T AR B
DO A TR i) AN

1 38 SR Fnist 44 ORI &b 22
1.1 RIEEH
111 FARFS
FTACRTD ) : JRE(21£3) C; HlEIRESH
Wi RH<65% o

112 SEEE

o R S(ETW) . i) JE(66+3) C, B J¥
RH=85% + 5% ({E 85% + 5% (63 +3) CHEE FikF]
ARG E )

FE AR I 2 1T, K A58 A R e L 7R B8 R IR
TRIG 2% 5 ISR 6 T T3 R, I I A8 i A A
55, AR S Smin 5 IR FF) ARSI 2min
Jei TE AR G 5 150 SR gt A T R I E SR R 1Y)
+3CIERIN .

1.2 XERE T &2
121 RBF %

o W B R A N A B, xR 1 A
(50+3) CHEETHET 48h, RIGH T T A HE
FR, FRBGRE TATR o WRR A IR O A R
ISP 2shriE( ASTM ) ASTM D5229 B3k Wik S 5 1
(63+3) °C, RH=85% + 5% HYFREE | 1 2 Wi P-4
1.2.2 FFREXAF

2 RSF RN B 55200, AN i B2 FH R i 1
/N H 25.4mm x 25.4mm , JB B SR R £
P A Sh I LR A Ak B A v B e P I, R
TRR 5 AT F7 2838 AR R S A TR — Sl AL 1)

2017 4555 19 0] - iashiERAR 101



PN
m%tﬁi RESEARCH

BRI . B ot A 3 AMERE R
1.2.3 BB
30 1 R B A ) R o SR A R R AR S

PREEIRE

IR AR 63°C .85% RH. 4Ef 7+ 0.5 K, Fr
I LSRR B . ARYE DOT/FAA ~AR-03/19 (32
[ A AR P2 Jm R A WIS E B MR R A R 2
FE AR ) R , 213 5 P VP B A o ) B4 i AN
HBIL 0.05% B, AR B Gk B -1, ] R R -

| (W-W_, )W, 1<0.0005 (1)
Kb, wORE | RFR R EE T W, R -1 IR
AR W, SRR GR B

T ) R - 1 3R AT A A R B A B, R iy —
AR B S, BRI T N — 2 0ile . il e &
W ERZHE 14 Ko WERABEAE LR i )y [l R A 7
R, DR R AR R R R B R AR T

R AR 7 AE 8 B 2 5 AT o RGN
Do A8 I R 2 B ARSI I RS 1 2h,

2 HBiwE
2.1 Rewr
g B ORE h BEBS A TR Ok S O 7781
BT250E-1, H B fg & & 4 39%, [ 1k 5.2 )& B K
0.254mm, 2L 77 7 3 [E Tencate 22 F) o
2.2 AT E
Tencate 7781 ¢34 & A A BHZ ARG 2R FNA
FEAP AL, SR T AR RS D 8
AN BCEAE (PR th s B 2 AMIARS L, T, iR
B2 AN, FF A, A S Y 2t Re s
EHIE

i DOT/FAA AR 03/19 BYHR , T o B Fs i
TR 47 5 P R i AR e = SR R RO MERE , 75 B
2 SUAE LAl /0 50 5 130 b (o P (e — 3. oA
PEREEHE R 2L
2.3 REFBEERE

45 DOT/FAA-AR-03/19 SCFERIT IR B , ke
() HBURE RIS 60 5 T fe /b 2 ANl ~7 (4 B AL AR, A2
BRI R 22 S P A R
24 AWBETZRE

WA T2 WA 1, T EA MR LR
ROFLMAA R BE , AR CAR Z 4 B8 ASTM D3171
B FLBR 3, BV i ik be A BRI 2o B 3k, AT 3
A ALBRARF A 43 Lo AR P B RIAHSCHIIE K , it
M A FLBR AR REHE I 5% , #Rad 5% AR 75 2 Y
T BTV E R

3 WHEHESITE
3.1 EHAEETE

TEFRAE PR, AR IR ASTM D3171 FrvfEil£L
BR SEIIE N 0.23% 45 G L ER AN TR BB AE
N

W63 £3) °C, RH=85% + 5% WFREE T, 2t
TME 7 5] 0 WAk BN 3 Sl o AN [ A 118 W 0 £
WK 2 iR,

N 2 ORI LU Y B 2 WA 91 35 T W )

e | TR | i
e I T e R S }

Et1 MBI ZRE
Fig.1 Panel fabrication process

RO GEBINKIE T

P KA B2
100 RhGREEAIBER) “10;9}02) ik
2 0° P4 CHRIE ) [(1029,%)3]"
3 0° JEGE(HiRE) l<f;9%: )al.
4| memmGRERE) | L (1’59‘;%? Ol
5 J22 180 9 5 (B ) L ‘;’j‘g Ol
6 L A ¢ o, )l

102 BizEREEA - 2017 4658 19 1]

BTk I

ASTM D3039 | JEJF 3.175mm ¥ G10 HAE A finse A

ASTM D695 | JEEEE 3.175mm Y G10 AR M finsi A
ASTM D695 AN INGE R

ASTM D5379 ARG A

ASTM D2344 AN ISR Fr

ASTM D7028 AR AR DT



PN
RESEARCH mﬁl‘r&l

S S BB (] AR AR RER RSN, R
AR N R I8 B ERIR S, HS 1) E 22 ik ) T
Z . EnERR L EAT THEES . Tencate 7781 B HS
10 AR Z AR A FE N A IR A F FICK 55 — 9
HOEHE, iR TA YGRS 2 AR 7 RFRE — K, mdEE
T EIFE L b AR —k, L 2 ASBEIR B FICK 3™
HCE A P U R A A 22 R L R
3.2 EERTFHNSEESRMGNF L

PR cERR  FIR TSRS s RS
STEH IR EE TP A S RIS P T . gl R
F2 PR,

INFE 2 R LI Y, BB AT 4 5 A AR 2R O
AL FRIS , F12A PR A T R IRt e A T kg

PIPLARRE A ], 210 S A IR IR S i R
BN 3 fim . R TSBEIRECH LIT, SRS
AR LAT,

B TR s Sk fin e Ak A2 e B Je s , e R A2 hi fif
ffrisy, N 7 A . BRI AT AR N MatE A RL, FEIT

0.8
0.6}
g
= —=— 0° firfif
E 04 — 0°JEH
= —a— 0° FeHifiiiE
—v— TN B
021 —— ZNBTY)
1 1 1 1 1 1
0 10 20 30 40 50 60 70
g fa] / 2R

B2 E&aMHIRRERE
Fig.2 Moisture absorption process for composites
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Fig.3 RTD and ETW tension specimen failure mode
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Fig.4 Specimen failure mode in two kinds of conditions
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