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Abstract: To improve the UV resistance of room temperature vulcanized silicone rubber (RTV), we used titanate
coupling agent (PN) to modify nano zinc oxide (ZnO), and then nano ZnO-RTV composites were prepared by
doping different mass fraction of modified nano ZnO into RTV. The ultraviolet accelerated ageing experiments
were conducted on pure RTV and nano ZnO-RTV composites, and the effect of nano ZnO on the ultraviolet
resistance of RTV was compared and analyzed. The results show that nano ZnO can effectively improve the UV
shielding performance of RTV, and the UV shielding rate of nano ZnO-RTV composite with 1.0% of ZnO can
increase by 72.63%; after adding nano ZnO, the electrical strength of RTV is slightly improved. After UV ageing
for 2 500 hours, the decreasing amplitude of static con-tact angle and the ageing degree which reflected by surface
micro-morphology of pure RTV are far greater than that of nano ZnO-RTV composite, it is verified by the changes
of Si-(CH,),, Si-CH,, and C=0 of RTV molecular chains before and after ageing. At the same time, after UV
ageing for 2500 hours, the thermal stability of nano ZnO-RTV composite is significantly better than that of pure
RTV.
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Fig.4 The UV shielding rate of nano ZnO-RTV

composite with different mass fractions
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Fig.11 TGA and DTG curves of pure RTV under

different ageing time
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Tab.4 Thermal properties of pure RTV under

different ageing time

r../C
LAk A /h
HIME F2M B I
0 423.15 521.37 —
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Fig.12 TGA and DTG curves of nano ZnO-RTV

composite with different mass fraction after
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Tab.5 Thermal properties of nano ZnO-RTYV composite

with different mass fraction after ageing for 2 500 h
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Fig.13 The molecular structure of polydimethylsiloxane
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Tab.6 The chemical bond energy of polydimethylsiloxane

g HERE/(kJ/mol)
Si-O 447
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H,C[ O=

/| HCr-Hy
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=
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0 415.91 420.46 491.16 540.31 1.618
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1.0 432.47 485.33 548.65 — 2.052
2.0 435.69 495.57 542.60 — 2.802
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Fig.14 The ageing mechanism of RTV
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Fig.15 The anti-UV mechanism of
nano ZnO-RTV composite
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