Study of Ultrasonic Assisted Injection Molding
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With progress in technology, consumer
products tend to become smaller and lighter. A
serious issue is the poor replication of micro features
on the product surface. In order to solve this
problem, several methods have been developed,
such as rapid heating and cooling molding (RHCM)
technology, vapor heating technology and
high-frequency induction heating technology.

In this research, an innovative methodology
called ultrasonic assisted injection molding process,
which successfully improves the replication of micro
features on the product surface. The ultrasonic
vibration module tool is cylindrical with a 2.5 mm
diameter and a length of 257 mm. The amplitude
used was between 5-15 pm with 25 KHz vibration
frequency. The geometry of the insert tool was 20
mm squared and 3 mm in thickness displaying V-cut
micro structure with 1 um of depth and base angle of
120 degree. The basic concept of ultrasonic assisted
injection molding process is to avoid molten melt
solidification by applying the vibrating tool to
contact with resin in the gate. Additionally, in order
to determine the significance of process parameters
for replication, such as injection speed, vibration
amplitude, vibration time and packing pressure, L9
orthogonal array of the Taguchi method was applied.
Experimental results revealed that packing pressure,
injection speed and vibration time were important
parameters

in replication which enhanced the

duplicate depth to 0.92-0.94 um.
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