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Properties of Nano-TiO, Reinforced T700 C;/E Composites

HUI Xuemei'” YOU Lihong'” CHENG Yong'~

(1 Xi’an Aerospace Composites Research Institute,Xi’an 710025)
(2 National and Local Union Engineering Research Center of High-performance Carbon Fiber
g g gh-p
Manufacture and Application, Xi’an 710089)

Abstract Nano-TiO, was dispersed uniformly in epoxy resin by the mixed process and epoxy/nano-TiO, resin
were manufactured by casting process. The NOL rings and @150 mm standard pressure vessels of T700 carbon fiber/ep-
oxy and T700 carbon fiber/epoxy/nano-Ti0O, composites were manufactured by wet-winding. The nano-TiO, effect on the
properties of epoxy casting resins and T700 carbon fiber/epoxy composites were also studied. The results show that the
addition of nano-TiO,is reinforced differently on epoxy resins and T700 carbon fiber/epoxy composites. Comparing with
the epoxy without nano-TiO, , its tension strength and flexural strength of epoxy/nano-TiO, system are increased respec-
tively 9.2% and 9.8% . The interlaminar shear strength of T700 carbon fiber/ epoxy/nano-TiO, NOL rings reached 87. 7
MPa, increasing 22.3% . The vessel performance factor of @150 mm pressure vessels are 43.4 km, and the strength
transfer rate of T700 carbon fiber is 94.3% . Comparing with the composites without nano-TiO, , its vessel performance
factor and strength transfer rate of T700 carbon fiber are increased respectively 9.9% and 3.3%.

Key words Nano-TiO, ,Epoxy, Wet-winding
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Tab.1 Comparison of mechanical properties of two resins

FOAPGREE FOAPECE BRI SREE 25 p

[

/MPa  /GPa /% /MPa  /GPa  /J-cm™
Epoxy ~ 90.8 4.38 2.8 157.8  3.82 2.4
E-TiO, 100 4.45 5.1 175 4.09 3.67
HRAR +9.2%  +1.6% +82.1% +9.8% +6.6% +52.9%
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Fig.1 Shear facture micrograph of NOL rings of

C;/E-TiO, composites
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Tab.2 Comparison of properties of @150 mm vessel

of two composites

MR SRR I8 SEhR R PV, B p) £ 4 ik B
K% e/ MPa FEJSi/MPa W BERAEAS %o
C/E 34 37.2 39.5 91.3  FEIBBEIR
C/E-TiO, 34 38.3 43.4 94.3  FHBIR
BRI +2.95%  +9.9%  +3.3%
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(a) IKIEARBERT (b) KA
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Fig.2  Photos of @150 mm vessels of C;,/E-TiO, composites
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