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Preparation and Properties of Ultraviolet Resistant PC /PMMA Alternating Micro-layer Composite Films
Zhang Yicheng, Yang Weimin;-Jiao Zhiwei, Shi Meinong, Huang Liang
(College of Mechanical and Electrical Engineering, Beijing University of Chemical Technology, Beijing 100029, China)

Abstract : In order to improve the anti-photoaging properties of PC / PMMA composite films, benzotriazole ultraviolet
absorbent (UV-P) with high ultraviolet absorption capacity was selected as the modifier of PC, and anti-photoaging PC / PMMA
composite films were prepared by self-made micro-nano cascade co-extrusion device. Firstly, UV-P and PC with different additions
were melted and blended by twin-screw shear dispersion and extruded to granulate. Then, the modified PC and PMMA were
extruded by micro-nano laminated co-extrusion device to prepare composite films. Finally, the structure and properties of composite
films were characterized. The results show that UV-P with organic small molecular structure has good compatibility with polymer
materials in molten state ; the addition of UV-P has little effect on the total weight loss of composite films, but has great influence
on the thermal weight loss of composite films in the first stage. When the filling amount of UV-P is 0.15% and 0.8%, the first
heat loss of composite films is significant. The weight ratio decreases from 45.46% to 36.79% and 35.08% respectively. When
the filling amount of UV-P is 0.35%, the tensile strength of composite film along the extrusion direction and perpendicular to the
extrusion direction reaches 72.2 MPa and 52.4 MPa respectively, and the elongation at break along the extrusion direction reaches
the maximum value of 11.8%. With the increase of filling amount of UV-P, the ultraviolet absorption of composite film is the
highest. The optical properties of alternating micro-layer PC /PMMA composite films are the best when the filling amount of UV-P
is 0.5%. It can shield 99% of the ultraviolet radiation within 380 nm, and the average transmittance reaches a high level of 82.1%.

Keywords : polycarbonate ; polymethyl methacrylate ; composite film ; benzotriazole ultraviolet absorbent ; micro-layer co-
extrusion ; photoaging
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