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Abstract: Acrylic resins based coatings have good weather resistance, but its low mechanical properties, scratch and wear
resistance limits its service life. In order to further improve the weatherability of acrylic coatings, enhance their mechanical
properties, scratch resistance and service life, octa-vinyl polyhedral oligomeric silsesquioxane (OvPOSS) was synthesized and
added into arcylic resin (PMB). The organic-inorganic hybrid resins (OvPOSS/PMB) with different OvPOSS contents were
prepared, and the effect of ultraviolet (UV) irradiation on the properties was investigated. The light microscope, contact angle
measuring instrument and hardness tester were used to characterize the surface shape, contact angle and micro-hardness of
POSS modified coating before and after UV irradiation. The nanoscratch and friction tester were used to study the scratch
resistance and tribological properties before and after modification. Results show that when the contents of POSS is 10%, the
coating has the optimal comprehensive performance. The addition of OvPOSS significantly improved the hardness, UV
resistance, scratch and wear resistance of OvPOSS/PMB composite coatings compared to unmodified acrylic coatings.
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Table 1 Composition of OvPOSS/PMB

Sample code MMA/g BMA/g POSS/g POSS,w/%

POSSO0 45 5 0

POSS5 45 5 2.5
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Table 2  First critical forces of different OvPOSS/PMB
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Sample First critical force / N
POSSO 3.71+0.2
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POSS10 6.64+0.16
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Fig.9 High resolution Si 2p XPS spectra of the OvPOSS/PMB before and after UV irradiation
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