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Influence of Molding Temperature on Polymeric Micromachine Fluid-Solid Coupling Deformation

in In-Mold Assembly Molding Process
Zhou Guofa, Yang Xianlu, Zhang Yu
(School of Environmental & Chemical Engineering, Nanchang University, Nanchang 330031, China)

Abstract : The polymer micromachine manufacturing accuracy and assembly precision in in-mold assembly molding process
depend on the fluid-solid coupling interaction between second molding stage of melt filling flow and first molding stage of polymer
solid micro-component, therefore, by means of the finite element numerical simulation, the influencing rules of the melt injection
temperature of the second stage on the fluid-solid coupling deformation were systematically studied and the influencing mechanisms
were finally revealed by theoretical analysis. Research results show that increasing the polymer melt injection temperature of the
second stage can weaken the fluid-solid coupling interaction between the second stage of melt filling flow and the first stage of
polymer solid micro-shaft surface, and make the micro-shaft temperature field of the first stage tend to be inhomogeneous which
cause reducing of the fluid-solid coupling bending stress and bending deformation, and increasing of thermal stress and thermal
deformation of micro-shaft of the first stage. Therefore, increasing melt the injection temperature of the second stage can reduce the
fluid-solid coupling deformation, but too large melt injection temperature of the second stage will result in melting of solid micro-
shaft surface of the first stage which affect the forming quality of assembly interface.

Keywords : in-mold assembly molding ; micromachine ; fluid-solid coupling ; numerical simulation
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