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ABSTRACT: The work aims to investigate the effect of hygrothermal conditions on interlaminar shear properties and predict
the storage life of composite materials. Accelerated hygrothermal ageing experiments were conducted on T700 carbon fi-
ber/epoxy resin composites and SC-1200 glass fiber/epoxy resin composites under four experimental conditions. The infrared
spectra, glass transition temperatures, and interlaminar shear properties of the specimens before and after hygrothermal ageing
were tested. Degradation rates of material properties under different experimental conditions were calculated with the general-
ized Eyring model, and the relationship between degradation rate and ambient temperature and relative humidity was estab-
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lished. After hygrothermal ageing, the glass transition temperature of the composites decreased significantly, and their mechani-

cal properties also showed a marked decrease. The variation in the degradation rate of interlaminar shear properties was ana-

lyzed, and the model for the degradation rate controlled by the temperature/relative humidity for T700 carbon fiber/epoxy resin

composites and SC-1200 glass fiber/epoxy resin composites was established. The degradation rate of the composite mechanical

properties under specific storage conditions was estimated. During accelerated hygrothermal ageing, the properties of carbon fi-

ber/epoxy resin and glass fiber/epoxy resin unidirectional board degrade significantly. Based on the failure criterion defined as a

reduction to 70% in interlaminar shear properties from initial mechanical properties, it can be calculated that under 20 C/
80%RH condition, T700 carbon fiber/epoxy resin composite can be stored for 6 119.06 days (16.76 years) and SC-1200 glass
fiber/epoxy resin composite can be stored for 3 793.01 days (10.39 years).
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diction

WEM IR E A MRTEIR, 18, 5508, 8F S
WP EIRE N ZEH N &2 FRE 2L, iR
JIE NI R A2 b PR R e B B A PRI R R
TR T B 5 IR AW AR 35 S AR 1L, 51
fb2F s BRAR A, T 5 B AORD £ 4 5 1 T 24 )
F1EPERE R R 0 2 A By ) 5ik B A A A AR
J12APERE RS RPN — D EHE SR, B A SRR
FER R AR B SN TN G R B S BT r Y
ZAHLE R R, E A MR L & 5 52 0]
BYUI5R ERAT Ry 2R P RE G B R AR, O B i F
R S5 PERE B A A 0
N7 3 R0 0 AR 5 25 5y s AT 8 3R Ak, S EOA
(IBEZESRE T, H 2 S8R 20 kirifss
SEM AR IRASTE | W& KA E SR N P18,
BHNFR AT RE S AR NS, BRI R, BE
AR IR E RS . e R, IREEAE I —FP g
T, BB NS K 762 A AR YL, R
W, KT R, K TR A AR RE
(R SRt Al e g 2 T R, xR A AR TR
PEACRFENITY , Ha 7 FOR B RE 5 10 AR IR BT 1) N 7K
R, BB ANE AR RS HR SR 518 % .

FLUERA T IR AR AL LA, B BRAR Y R AR A
PREE K3 2 bR RE B IR [a] () 28 AL B, SR T X R
MBS FE DY . FERTE K, M4l et ), HarsEs|
R GBI EEABEHE | ek 05y
. BALYERETE AR . BAL T A PEAL B S B it
R k2 b AT 0 2 A 58 LA K T A2 A5 b R R Ay
iR ALK YE . BB T 4 MRIRE ST
T300/648 & A MR PERE . 2L AMEIE | ORI 50 K
MR 2R Re R AE A, AT T RS eI, K
RGP RE AR Tl S BE R R 1 T = im e, JEF
SO MAE RIS AR A7 A A e T T IR A A
XoF B 3 1A AT A P RHIEAT TS TR R 1 R R OK IR %
fb, RBBEEE, S ERE TR R, HEikw
W FRBON LA AERIEIR, BALE I EZ 2R
AT EE ST T A TR | 55 AT S HO T

A BEAT T okt o 4 — LSBT, T
— L 37 5RO B 37 1 7 i T4 AR TR I AN BB 8 4
WY AR A X A R RE BB IR | A D BT S R X
M B RN AT RGEWFFTE , FEXT S50 3K A 25 5
JEE B O 0 3 RN P05 1 3 A Ak ) i R AT LG, F A
fiT#ES7. T T700/TR1219B & A #1BHE 212 #4437 T 1Y
AR EE R, XM R 45 1 FREE T 1Y IR A A
HEAT T 0 . AR PEPABE ST T Bk 4T 4RI R UZ AR
P E bl . RE . B PERE, kB 5
KFWEE, JEH T2 G0 . WORATE, iR
25 (28 e o i) — 0 A [ L 8 BR8N ik 27 4 3 i A Tl
HE A MEZE AW SRR T TAFST, & T
RS NP 125 3 S /AW o e ey (o 22
JEE RIS HEAL I T R IIEAK RS, HEar
T AR B SRS R R R EOE R |, IEXTE
A M A0 T B 2 O S R AT T AL 3K S
TR SLBG 5T R B A M R I AL B 5 I A7 75 i
UL T BRI 5 05 1k SO A, RN N5 2 Ak 52 56 B[] 45
J, BT K 2 TR e — IR IR 5 AR RE )
SR, T AR S B R e A AR R R T4
MHTIE A R LA 2 A MR E R IS IR T
KW . WA At toh, S8 &0k
2 E BT U1 RR A SRR ARS8 47, TR AFE 52 & 4K
DAL AR i ik 1 5 A T 1 B R 1 2 (R B DR B L X
i S A ARG 2 e R B AR X, A N
HIF K 0 2 AL LB 5

AR CEFXF T700 B £F 4/ 3R AW IR B A MRS
SC-1200 % 5 £F 4/ 30 M g &2 A MR EAT T K3k
300 d AR EL L, W B RS .
ST RS | 21 A6 DL R sh 38 1245381, XF
2 Fi A AR AL R AT TF9E o 3 i 1Rk
LA R 2 ] ST RE RO AR A, BFSE T AN ERE IS
TR RMERE IR fb R . S T & A MR 7 A i
fEBRY X5 8 IR B N & A AR A kAT
T AR 0N, & A AR S A i iR
TARAE



* 60 - g HE TR

20254 5 A

1 X

1.1 SRIEHA

SCYRVE I ZR TN T700 Bk £F 48 /I TDE-85 3 M g
BAEME (TH) 5 SC-1200 3% 35 £F 45 /TDE-85 ¥
AMIER G R (GH), 4R FU 50N 60%.
LA , B2 A MR ) A A3 e A B AE N
WA 24 h 5, BT 1 e R T o ke A B
PLIX, — e E VI BR T2 B 5 B 1% 30 mm LA
o BT AR A 2 TE) B )M RE S RE R S S 20 mmix

10 mmx2 mm,
1.2 EREHLIE

FRHCINHE E AR 25 71, e 60 C . RH85%
(A), 60 C. RH70% (B), 50 C. RH85% (C)
150 C. RH70% (D) {EAIBHAZATLIR T 4 00
ORI A (W3R 1), B2 G bRk BRL 1) Al 30 Ak 3
JE I 4 HTATRER 4 ASFREE b PR A0 A7 it
5, A &AL 300 d, £EBE 60 d BURE 19K,
FLHURE 6 1K

®1 EBEHRZAXBEH
Tab.1 Hygrothermal ageing experimental conditions

i B/ °C X BE 1%
A 50 70
B 50 85
C 60 70
D 60 85

1.3 SLBEH
IR MR AR, TR, S 2,
1.4 EEEYILLE

S8 JCIT 7732010, SR FHG B2 0 5 J2 0] 9 D3
JE, BEEHN(10£0.3) mm, RXEEE A 1 mm/min,
RO 6 ANRBE, TN ] B LI BT B

*x2 XWigkH
Tab.2 Experimental devices

S4B B4 B IR R
§§ME%% [ %f&iiﬁ%ﬁ@ﬁ
SRR TSRS
;ﬁ%ﬁm%%ﬁ téé%*ﬂ% Tescan Clara GMU
Jretereil o5l Instron-5982
sonean  ShIM UETILER L0
ZE AR ARk fzﬁﬁ% TA DS25
2 HRESH
2.1 BHREZUNIEBSHF
211 BTOFER

T ) A 0 J2 0] 5 D1 76 AN W) 22 AR s 1] T 7Y
TOTE SR AN & 1 B o T AR e i AR Bl 2 1R 2 i '
Ak B AR R, PR 2, H
TE2400 8 I 21 4E RN B 53 85 . G Rl Al 11 )23 a] 5 D)3
FEFEAN[R) &AL E] T B SOUIE i an ] 2 Fros o HLAOm
TR T 34—, 2 Rl 2 LR [a]
PIER, JFRZENZ .

2.1.2 4I5htikehsk

WL AMEIREE, A3 T AR G Hfe 60 °C .
85% %% K %4k 0. 120. 240 d HdFEdEfTI, 45
RN 3 FE 4 FiR . 5ARMEITIR AR G
I, Bt Z AR B3, 20AMERE R R %A &
PUBT AR R BE, 2 Rl R IS BE 1A 25 4 i i 0
A7 B R R A e e R A L B ek AR A, D IA AR A TR R
hnd s At v, HAR AR R K A ARk

a0d b120d

K1 BREFAERER AR S A EHAAEWT 1 SEM JES (60 'C, RH85% )
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Fig.2 SEM images of fracture of glass fiber/epoxy resin composites (60 C, RH85%)
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Fig.5 Glass transition temperature of two epoxy resin composites under different experimental conditions: a) T board; b) G board
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