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Longitudinal Ultrasound-Assisted Micro-Injection Moulding Method
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Abstract; Polymer melt flowing in micro/nano structures in micro-injection moulding is relatively insuffi-
cient in mould filling, compared with that in a conventional injection moulding, since the flow resistance
of polymer melt flowing in micro-channel is larger, and product quality is affected by uncertainty and non-
uniformity of heat loss. In this paper, a longitudinal ultrasound-assisted micro-injection moulding method
was proposed, the mechanism of ultrasonic vibration affecting polymer melt was presented, and the effects
of ultrasonic amplitude transformer on stress condition, amplitude and resonance frequency were ana-
lyzed. An ultrasound-assisted micro-injection moulding system was developed based on the simulation re-
sult of micro-injection moulding process. The system decreased the viscosity of polymer melt and im-
proved fluidity and mould filling capability due to the energy exchange between longitudinal ultrasound
and polymer melt. In order to verify the effect of ultrasound-assisted micro-injection moulding, an ultra-
sound-assisted micro-injection moulding experiment on Fresnel lens was conducted. Experimental results
show that the mould filling capability of polymer melt in micro-injection moulding process is improved by
6.91% with the same injection parameters.
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