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Numerical Simulation of Hot Embossing of PMMA Double-Sided Microfluidic Chip
Zuo Silu, Fu Zhihong;+Yu Wenging
(College of Mechanical and Electrical Engineering, Central South University, (Changsha' '410083, China)

Abstract : Dumerical simulation of hot empress-molding was carried out for a double-sided microfluidic chip designed by
a company. The chip integrated with microfluidic channels, microwell arrays‘and microcavity arrays, which could realize the
functions of sample injection, liquid migration, nucleic acid-amplification and other functions, to achieve different items of a single
sample simultaneously detected: Using the finite element software DEFORM-3D, a numerical simulation of the hot embossing
process of the polymethylmethacrylate (PMMA) double-sided microstructure microfluidic chip was carried out. The viscoelastic
material model of PMMA was established in the simulation and the relative error of the microstructure was characterized as the
evaluation criteria. The effects of the processing parameters, such as , the influence of the pressing distance, hot pressing pressure,
hot pressing temperature and hot pressing time on the microstructure replication were investigated. When the pressing distance is
1.4 mm, the hot pressing temperature is 130°C, the hot pressing pressure is 4 kN, and the hot pressing time is 60 s, the double-
sided microstructure can be better formed.
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