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Low Velocity Impact Behaviors of Resin Matrix Composites

After High-Temperature Aging

LI Guo, SUN Yaoning, WANG Guojian

(School of Mechanical Engineering, Xinjiang University, Urumgi Xinjiang 830047, China)

Abstract : To explore the low velocity impact characteristics of glass fiber-reinforced epoxy vinyl ester resin
matrix composites (GF/EVE) after aging at 120 °Chigh temperature for different times, artificial accelerated aging
test and low velocity impact test were used based on scanning electron microscope (SEM) , Infrared testing (FTIR)
and XPS characterization methods to study the aging mechanism of GF/EVE composites. The study found that
the resin matrix has undergone thermal oxygen aging degradation; high temperature aging causes the breakage
of the resin molecular chain, and the resin crosslinking density decreases, resulting in a decrease in the initial
decomposition temperature of the resin; secondly, as the aging time increases, the depth of the sample impact
pit gradually increases; the impact load-time curves of different impact energies were measured under different
aging times. It was found that the maximum impact load experienced by the GF/EVE sample decreased with
the increase of the aging time, and as the impact energy increased, the test under the same aging conditions the
maximum impact load on the sample increases.
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Fig 1 Chemical structure of the vinyl ester resin
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Fig 3 SEM photographs of surface for glass fiber/epoxy vinyl ester resin matrix composite specimens sged at 120
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Fig 4  C; spectra of GF reinforced epoxy resin composites after different aged time

2.2  FTIREHES 7
K520120 CEACIKFERILLAMD IS, MR A] DL T IEET /8 LA AR IR TE 2 A i B v N TE A 45
FIRYAEAL , R T , AN .
Fx 2 LIHNEEE PR ERE T
Tab 2 Assignments of the characteristic absorption bands in the FTIR spectra

W (em™1) A
3471 O - H Hf4riRzh
2 934 - CHa — ARSI B4 45 3h
1727 C=0 MfihgaiRsh
1245 -C-0-C- Kfh45PEsh
1042 -C-0-0- iRz

™~ S |
h h Al Y /
‘H“\‘N\A A Jm‘\‘ \ N’\/
M A
YA \| Ay
W \J oo
. . . . . . . . . . .
500 1000 1500 2000 2500 3000 3500  400C 2400 2600 2800 3000 3200 3400 3600
Wavenumer/cm'” Wavenumer/cm’
o it stk A2 b N O EE S L 2400 ~3 -
(a) H MK (b) BHGEIH Jy 2400~3600cm!
Unaged
T7days
14days
——— 28days

f \7/\ N

\
~/
1245
. . . . . . . . . . .
1600 1650 1700 1750 1800 1850 1900 90 1000 1050 1100 1150 1200 1250 1300
Wavenumer/cm’! Wavenumer/cm'
(o) PEEH 1600~1900 cm (d) PHGEE Y 950~1300 em?

& 5 120 CEZUMEMIEHRBMFTIRAIL
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Fig 7 Thermal oxidative aging mechanism of epoxy vinyl ester resins at 120 °C
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Fig 9 Front view photograph impact damage morphology of GE/EVE composite for different under aging time
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Fig 11  Load-time curves for composite specimens under impact energy of 12.5 J and 25 J for different aging time
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