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Research on UV aging performance of silk carbon fiber composites
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2. College of Textile and Clothing Engineering, Soochow University, Suzhou 215021, Jiangsu, China

Abstract; The aging behavior and properties evolution of silk carbon fiber composites in complex
environment were discussed through the synergistic experiment of ultraviolet( UV ) aging and seawater
immersion. The results showed that the mechanical properties of the composites were temporarily
strengthened by the formation of polar functional groups and structure reengineering at the initial
stage of UV aging (0-16 h) , and the tensile strength and modulus of the composites were improved
along with the enhancement of interfacial adhesion between polybutylene succinate ( PBS) films and
silk and carbon fibers. With the extension of UV aging time, the mechanical properties of the
composites decreased due to the main chain fracture, fiber-matrix interface disbonding and
propagation of cracks. Seawater immersion could fill the defects in a short period of time by salt
crystallization, inhibit the expansion of cracks, and a dense oxide layer was formed in cooperation

with UV aging for 48 h, so that the mechanical properties of seawater immersed samples were better
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than those of non-immersed samples. However, after long-term UV aging, seawater infiltration led to
corrosion of fiber and hydrolysis of matrix, and finally aggravated the decline of mechanical
properties of composites. The research results provide a theoretical basis for the application and anti-

aging design of silk carbon fiber composites in outdoor environment with high humidity and high

radiation intensity.
Keywords: silk carbon fiber; composite;
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Fig. 1 Infrared spectra of non-immersed samples with

different UV aging time
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Fig.2 Infrared spectra of seawater immersed samples with

different UV aging time
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Fig. 3 SEM images of non-immersed samples with different UV aging time
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Fig.4 SEM images of seawater immersed samples with different UV aging time
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Fig.5 TG and DTG curves of non-immersed samples with different UV aging time
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Fig. 6 TG and DTG curves of seawater immersed samples with different UV aging time
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Fig.7 Tensile properties of non-immersed samples with different UV aging time

RIS 8] (3R i K o 22 B 2T 4E S 4% 1K 32~48 h, PBS A K Z5 4 AT % o | [8] i 870 78
FEBHAAE YR P RE IS R AN 18] 8 o, "I LA AL ZE R RE RS I ey i, (45 52 & A RHY
B EIN AW (0~ 16 h) , fx 225 PBS ARG SREESRTE, SR ihn A ALJZ I B, W3 o, 7 (A
P U A A2, A RPR RS BB T 5 [T S AN 2 A 48 b, AR BB K i — 2D (R
ShEAC 16~32 b, LRI FERIUR MEvE RS, T4tz b, A SRR B8R A LIRS (R K 1 B 15
SRONAA U Ry S R A, R R S5 A OR BBy TP ECER AR Ik sl ROK A T U S R A A AR
BUEkEE , R G MR RS 1L AN e AR R R

120 1251 ;
_ ok P 6 000
| —16h
100 —0h 4 100}
© —48h < <
e 80f & 4000 &
= ‘ 75 2
R g0} | i g
= ] LS
= = S0 =
& 40t = 2000 4z
20} 23
e 0 0
0 0510 15 20 25 3.0 35 40 0 16 32 48 64
P REAR %% RAMEARS [A)/h
a) PN 8 AL b)) F R Ay e

H 8 RRE S E AR 1] 6 i3 R RAE 4 A A M AR

Fig. 8 Tensile properties of seawater immersed samples with different UV aging time
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Fig. 9 Bending properties of non-immersed samples with different UV aging time
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Fig. 11 Comparison of mechanical properties of non-immersed samples and seawater immersed samples with different UV aging time
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