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Experimental and Numerical Research on Jetting Phenomenon

during Injection Molding
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Abstract: To explore the key factor inducing jetting phenomenon in injection molding, the
influences of melt temperature and injection rate on jetting and melting evolution are investigated
experimentally and numerically at high jetting speed. The shapes of melt front under different
process conditions are obtained and analyzed via short shot experiments. The experiments reveal
that the shape evolution is extremely instable and the snake-like stream shapes of the molded
parts show a weak repeatability. Then the stable and instable snake-like jetting streams and their
evolution are reproduced in the numerical simulations. It is found that: the higher the melt
temperature is, the more the folding snake-like streams exist; the evolution of jetting can be
divided to three stages—columnar jet, buckling flow, and simple filling pattern; and the shapes of
jetted melt almost remain the same in the first stage. Shear rate and viscosity in columnar jet
stage are also analyzed. The melt at the beginning of columnar jet can be considered as a
Newtonian fluid with a zero-shear ate. While velocity in this stage keeps constant and jetting is

not a pressure-driven flow. The lack of internal friction leads a small viscous effect, and melting
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flow is driven by inertia, then the melt jetting turns to inertia-induced flow.

Keywords: injection molding; jetting phenomenon; snake-like flow; shear rate; internal friction
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