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Influence of mold wall roughness on mold filling flow
in micro-injection molding

YU Lei', CHEN Xing"*, WANG Ying"?
( 1.Faculty of Mechanical Engineering & Mechanics, Ningbo University, Ningbo 315211, China;
2.Zhejiang Provincial Key Laboratory of Part Rolling Technology, Ningbo 315211, China )

Abstract: The roughness of mold wall plays a very important role in the filling process of micro-injection
molding. Based on the filling model of plastic melt in micro-scale flow, the dimension of mold inner wall
roughness is discussed and simplified. The governing equation considering mold surface roughness is given
through continuity equation, momentum conservation equation and energy conservation equation. The pressure
and temperature in the filling process are solved by finite element/finite difference method, and the rheological
characteristics of non-Newtonian behavior of plastic melting are characterized by modified Cross-WLF model.
Through numerical simulation, the influence of mold wall roughness on mold filling flow is analyzed, and a
series of experiments are designed to investigate the influence of mold wall roughness on mold filling flow under
various process parameters. Both simulated and experimental results show that: the smaller the cavity thickness,
the more significant the influence of mold wall roughness on mold filling flow; the lower the melt temperature,
the more significant the influence of mold wall roughness on mold filling flow. In addition, the experimental
results also show that the injection rate has little effect on the effect of the mold surface roughness in the mold
filling.

Key words: surface roughness; micro injection; simulation; rheological data

wHERE % &)



