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Numerical Simulation and Verification Experiment of Double-sided Roller Embossing of PMMA
Fu Zhihong, Zhang Zhou, Zhu Yawei
(College of Mechanical and Electrical Engineering of Central South University, Changsha 410083, China)

Abstract : A model of the double-sided roller embossing process of polymethyl methacrylate (PMMA) was simulated by using
the finite element software ABAQUS. The viscoelastic material model of PMMA was established in the simulation and the replication
rate of microstructure was used as the basis to judge, then‘detailed analysis was made to investigate the influences of various factors,
such as rotation speed of roller,.pressing distance of roller and PMMA substrate temperature, to the replication rates of microstruc-
tures with different shapes on both sides of PMMA light diffuser plate by numerical simulation. The results show that, the replication
rate of semi-circular microstructure is higher than that of equilateral triangles microstructure. Under the certain conditions, the repli-
cation rate increases with the lower rotational speed and the greater pressing distance, first increases and then decreases with PMMA
substrate temperature increasing. When the rotation speed is 0.05 rad /s, pressing distance is 0.45 mm and PMMA substrate tem-
perature is 140°C, the replication rates of the semi-circular and equilateral triangles microstructure can reach the maximum, which
are 65.5% and 51.2% respectively. Pressing distance is the most effective factor among the three parameters. So the practical double-
sided roller embossing experiment for the pressing distance was done and the experiment results were compared with the simulation
results. It is found that the two results are basically same.

Keywords : polymethyl methacrylate ; light diffuser plate ; double-sided roller embossing ; ABAQUS ; numerical simulation ;
microstructure ; replication rate
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