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Robust Design of Filling Balance for Small Size Multi-cavity Plastic Parts
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Abstract : The filling of small size plastic parts'with multi-cavity was sensitive to the fluctuation of forming factors, the filling
of cavitys was not easy to be balanced, and the cycle of traditional mould -modification-trial period was long, which restricted the
improvement of productivity. Based on the-previous literature, the concept of multi-stage channel equilibrium degree was defined.
On the basis of orthogonal experiment, according to the robust design theory, the grey correlation analysis method was used to
control the balance degree of multi-level runners to reach the ideal value. Through the variance analysis of correlation degree, the
optimum process combination was sought. The design scheme was optimized and the anti-interference ability to the fluctuation of
forming factors was enhanced, the test period was shortened, and the production process was more reliable. The results of Minitab
prediction show that the correlation degree between the balance degree of all level runners and their ideal values is very close in the
robust design scheme. At the same time, in the disturbance injection test, the robustness of the robust design scheme is obviously
enhanced, and the consistency of cavity filling is much higher than that of the initial scheme, which shows the correctness and
effectiveness of the multi-stage channel balance control method.

Keywords : small size plastic part ; multi-cavity ; balance degree ; robust design
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