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ABSTRACT: The paper aims to obtain the law of the aging behavior of CFRP and study the influence of environmental factors
such as ultraviolet radiation, temperature and humidity. Based on the principle of equivalent damage of wet-heat effect and pho-
tooxidation aging, the method of compiling accelerated aging environmental spectrum in laboratory was determined;
CF8611/AC531 composite was taken as the study object, and the accelerated aging test was carried out according to the deter-
mined accelerated aging test scheme. The micro-morphology was observed and the open-circuit potential and potentiodynamic
polarization curves were measured. Before aging, there were no cracks on the surface of CFRP, and the carbon fiber/resin inter-
face bonded well. After aging, cracks and holes appeared in the resin matrix, and the interface was destroyed at the same time.
The polarization curve moved downward to the right with the increase of aging time. The self-corrosion potential decreased
slightly by 0.0326 V. The self-corrosion current density increased by nearly 1621 times. Accelerated aging results in the increas-
ing exposed area of carbon fibers on the surface. The longer the time, the more obvious the damage effect. It is necessary to

prevent it from coming into direct contact with metals in practical use.
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Tab.1 Environmental spectrum of a sea area
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Tab.2 Conversion coefficient for CFRP between
temperature-humidity and test conditions

Relative

humidity/% 25°C 30C 35C 40 C
70 0.155 0.240 0.327 0.416
80 0.215 0.316 0.416 0.511
90 0.278 0.391 0.499 0.599
=90 0.341 0.464 0.578 0.681
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Fig.1 Cyclic test scheme for accelerated aging of CFRP
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CF8611/AC531 composite
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Fig.3 Pretreated CFRP electrochemical specimen
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Fig.4 Optical microscopic morphology of CF8611/AC531 composite: a) before aging; b) after aging for 288 h
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Fig.5 SEM microstructure of CF8611/AC531 composite: a) cross section before aging; b) longitudinal section before
aging; c) cross section after 288 h aging; d) longitudinal section after 288 h aging
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Fig.6 OCP of CF8611/AC531 composite under
different aging time

AR, CF8611/ACS531 & R 3h
HA A T ZR AN 7 FiR o AT UL, FEAS[R] B & A )
T, WAL RTARAR T, (AR AR ] g
WA F A3, CFRP MBI B g, (H £k
A4 WA S BEARE DX, 17 SR 2T 24 Hh %) Na 2= 5 200 .
7E i CF8611/AC531 A A BHE N TAE R 1Y = HL i)
KRB AL e, CFRP AR ER R T 4 2 T
HLAH, 98 A CFRP [ HLAR 0K 251 AH . L far i %
R AFER A, 430 W e (=X (9)) F
Bra i (3 (10 ). PR N 2 51 5 2ok fb il 26
FETE W I8 0 e 22 0 Ak DX RS Al Ak IX o 7E Mk 22 Ak IX

e, ML YR SRS, R AL T AR A R B A
P HLAE AR /0, vl R i S A i A 4 ol B
B AR FEIEAARAL DX, o 32 S AL R R A
USRI, B L 2 Bt B A P S B — 25 T i
R, WS R BRI, AR
B P B2 053 , P R e e 2 ) S 7 8

0,+2H,0+4e=40H" )
2H,0+2e=H,+20H" (10)
0.6

04 —»—192h
——288h

Potential/V
o o
>
T T

|
e
[\
T

-0.4

—-0.6

T

T N R TN T TER TR T T
Current density/(A-cm™)
B 7 AKEZIHHK T CF8611/AC531 E &K
1% 3l Hi (57 1 A it 2k
Fig.7 Potentiodynamic polarization curves of
CF8611/AC531 composite under different aging time
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Tab.3 Electrochemical parameters obtained by
fitting polarization curves

Ultraviolet

Specimen irradiation time/h Jeord (Arem™) - EconlV
1 0 9.81x107° 0.1187
2 96 7.27%1078 0.1063
3 192 8.72x1077  0.0954
4 288 1.59x107° 0.0861
4 Fig

1) DB . R ZXT CFRP 1% & 4%



F178% H£5H

K. CF8611/ACS31 B A #HBHNSL 3 = I & b1 Mo - 121 -

A R JE N, By %E T CFRP SEIG 2 s & AL PR B 1% 1
il i o LA HP RV R S ) ' B R A A
filh, gl T EAIE RS, R T T R

2) MRHE I T, PR T CF8611/AC531
82 A MR S5 F N A, IR LR T S i
17T MEE, WIRIRAS ) CFRP £ 52 LR, WL
He BRI A A R 85, WIBRIA La,
IR SCRNALIR 2 2/ B S T 2 SR SRR
EACHT RS, B PR FH A e B

3) CF8611/AC531 E &M BT AL 7E &1L
TR R TC A AR A . A Ak i S A A R 25 Ak XORN T
AR AR X, 38 4 i) e e A s g AT SR I i 3
i £k Bl 2 AT R ET e A R Or RS, IR RS
LR R AT AR R AR R, o, AR
HL O R IR AIG , R BEh 0.0326 V., [ il A i %
WKW, £ 288 h 5, WK T 1621 £, Hit,
S B A H Nz B 1E S 4 T R A

SE M-

(11 BRERE, ELAR, Ty, 55 BIEHE T G827/3234

BAEMBEEADLE B S B R [T, Z AR,
2018, 35(12): 3304-3312.
CHEN Yue-liang, WANG An-dong, BIAN Gui-xue, et al.
Aging Mechanism and Equivalent Acceleration Relation-
ship of G827/3234 Composite in the Marine Environ-
ment[J]. Acta Materiae Compositae Sinica, 2018, 35(12):
3304-3312.

(2] FNSL, EURME. PRPEEE LT R R A G AORHMA R
BAEAITIET]. BN/ E A 8L 2017(10): 79-84.
YUAN Ying-li, WANG Ji-hui. Study on Hydrothermal
Aging of Two Kinds of Glass Fiber Reinforced Compos-
ite[J]. Fiber Reinforced Plastics/Composites, 2017(10):
79-84.

31  EGHE, (TR, WL PESL AN SRR R R S FR

B0 Wl e e Sk e AR D MERERIESE (D). BN/ 2 5
FHEL, 2017(11): 51-56.
HUANG Zhi-chao, HE Jun-hua, FENG Jia. Aging and
Corrosion Property of GFRP with Rolling Riveting and
Bonding Joints[J]. Fiber Reinforced Plastics/Composites,
2017(11): 51-56.

[4] o, EEAR, K, . HIMWUE S MBI RE KX

T 3% 2 i F S (9], AL M S BT, 2018, 13(2):
73-77.
BIAN Gui-xue, WANG An-dong, ZHANG Yong, et al.
Study on Compilation of Environment Spectrum and Ac-
celeration Spectrum for Composite of a Helicopter[J].
Failure Analysis and Prevention, 2018, 13(2): 73-77.

(51 XWAE, BRI, LN, A SRS AR
HRATEM GRS H]. IR TR, 2018,
15(1): 66-69.

LIU Zhi-guo, JIA Ming-ming, WANG Xiao-gang, et al.
Equivalent Relation between Accelerated Corrosion and
Atmospheric Corrosion of Composite Material[J]. Equip-

(6]

[7]

[11]

[13]

ment Environmental Engineering, 2018, 15(1): 66-69.
ToHt, R, JF, % SN IR HE RS 5 31 4
RIBRAE G FORMERERY 2 [T]. DhEER KL, 2012, 43(21):
2989-2992.

QIAO Kun, ZHU Bo, GAO Xue-ping, et al. Influence of
Artificial Accelerating UV Aging on Carbon Fiber Rein-
forced Epoxy Composite[J]. Journal of Functional Mate-
rials, 2012, 43(21): 2989-2992.

FEEE, INET, #HTR. PSRRI AR ik i
B R IR RS SN SRR P 2 AT R[], LB
TAEHTRL, 2018, 42(9): 15-19.

WANG Guo-jian, SUN Yao-ning, JIANG Wan-le. Aging
Behavior of Glass Fiber Reinforced Epoxy Resin Com-
posite in Warm-Wet and Ultraviolet Irradiation Environ-
ment[J]. Materials for Mechanical Engineering, 2018,
42(9): 15-19

BRERR, EZAR, FBt%, 45 CF8611/ACS531 Ak
AR AL R HL S TBOA-T74 8P4 4 Y P ok 5 L
[J]. Mk, 2018, 32(16): 184-191.

CHEN Yue-liang, WANG An-dong, BIAN Gui-xue, et al.
Electrochemical Characteristic of CF8611/AC531 Com-
posite and the Galvanic Corrosion Simulation when Cou-
pled with 7B04-T74 Aluminum Alloy[J]. Materials Re-
view, 2018, 32(16): 184-191.

SRfE, SRR, A A w55 S5 R RH TR 3R
WEAT IR SE[I]. B TR, 2017, 14(5):
102-108.

GUO Jian, ZHANG Tian-yi. Research Overview on Ag-
ing Behaviours of Resin Matrix Composites for Naval
Aircrafts in Marine Environment[J]. Equipment Envi-
ronmental Engineering, 2017, 14(5): 102-108.

VIR, 250, VUK, 4. UVA SOMESTATE Nkt
A3 o PR A AR B S S A RHERE RS IR D). SRR
224, 2013, 30(2): 63-69.

XU Yan-jie, ZHAO Yan, TANG Bing-jie, et al. Effects of
UVA Irradiation on Properties of Carbon Fiber Reinforced
Epoxy Resin Composites Indoor[J]. Acta Materiae Com-
positae Sinica, 2013, 30(2): 63-69.

kb EAARPRH TR M AP D] G &
DU TR, 2012.

ZHANG Ting. The Study on the Corrosion Resistance and
Aging of the Composite Material[D]. Wuhan: Wuhan
University of Technology, 2012.

W=, XK, Jrbd. S8 RPRHEA TR 5 Ah- Bk i A
FLORPREE T2 AL ], B st Tolk R4l (A R R
), 2017, 39(5): 101-107.

YANG Shu-lan, LIU Wei-qing, FANG Yuan. Ageing Me-
chanism of Composite Pultruded Profiles in UV-conden-
sation and Nature Ageing Environments[J]. Journal of
Nanjing University of Technology(Natural Science Edi-
tion), 2017, 39(5): 101-107.

WL, BEEII, Wik, AFLFELY) CIRENRE &
ORI AEAL ). APRRR 5 TR R, 2017, 35(5):
762-767.

SHANG Qi-dong, HOU Rui-gang, YAO Nan. Hydro-
thermal Ageing of Different Fiber Fabrics/Vinylester Co-
mposites[J]. Journal of Materials Science and Engineer-
ing, 2017, 35(5): 762-767.



