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Preparation and mechanism research of hydrophobic and
anti-UV layer for HTYV silicone rubber
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Dali 671000, China; 2. School of Electrical and Electronic Engineering, Huazhong University of
Science and Technology, Wuhan 430074, China)

Abstract: High-temperature-vulcanized (HTV) silicone rubber has poor resistance to ultraviolet (UV) ageing, and its
hydrophobicity would gradually lost, tensile strength decrease, and hardness significantly increase after ultraviolet
irradiation. In order to improve the hydrophobicity and UV resistance of HTV silicone rubber, the permanent-room-
temperature-vulcanized (PRTV) silicone rubber and four needle-like zinc oxide/nano-zinc oxide (tZnO/nZnO) particles with
different structures were introduced onto the surface of HTV silicone rubber by embedding-curing method to prepare the
hydrophobic and anti-UV composite coatings with different morphologic morphology. The effects of the composition of
composite coating on the microstructure and anti-ageing properties of HTV silicone rubber were studied by the ageing
experiment and water contact angle, surface hardness, and mechanical properties tests. The results show that the surface
holes of HTV silicone rubber are covered, its hydrophobicity increases, and water content and water absorption decrease
after the introduction of PRTV silicone rubber on the surface of HTV silicone rubber. The further introduction of ZnO
particles greatly improves the hydrophobicity, UV resistance, and thermal stability of HTV silicone rubber materials. The
PRTYV silicone rubber-tZnO/nZnO composite coating introduced by stepwise embedding-curing method can effectively
construct a micro-nano mastoid structure and UV shielding layer on the HTV silicone rubber surface, and its enhancing
effect on the hydrophobicity and UV ageing resistance are more obvious than that of single embedding of tZnO or nZnO
particles.
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Fig.2 SEM microstructure of HTV silicone rubber with

different composite coatings before and after UV ageing
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rubber with different composite coatings
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Fig.4 Mechanical properties of HTV silicone rubber with

different composite coatings before and after UV ageing
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Tab.l Hardness of HTV silicone rubber with different

composite coatings before and after UV ageing

i 0h 100 h 300 h 500 h 700 h 900 h
HTV 64.5 65.0 66.0 67.5 69.0 70.5
HTV+PRTV fEH R 65.5 66.0 67.5 68.0 70.0 71.5

HTVA+PRTV B -nZnO  68.0 68.0 68.5 69.0 70.0 69.5
HTV+PRTV B -tZnO  68.0 68.5 69.0 69.0 70.5 70.5
HTV+PRTV Tk -
tZnO/nZnO

68.5 68.5 69.0 69.5 69.5 70.0
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Fig.5 Effect of ultraviolet UV irradiation times on the
moisture content and water absorption of HTV silicone rubber

with different composite coatings
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Fig.6 Effect of UV irradiation times on the the contact angle

of HTV silicone rubber with different composite coatings
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Fig.7 FTIR spectra of HTV silicone rubber with different

composite coatings before and after UV irradiation
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Fig.8 Possible ageing mechanism of HTV silicone rubber

after UV irradiation
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Fig.9 XRD spectra of HTV silicone rubber with different

composite coatings before and after UV irradiation
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Fig.10 TG analysis curves of HTV silicone rubber with

different composite coatings
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Tab.2 Thermogravimetric parameters of HTV silicone rubber

with different composite coatings

B T, i T REEY%
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