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This independent study focuses on the study of heat generation and dynamic loss modulus estimation
of PVC during ultrasonic molding. The heat generation in PVC during ultrasonic molding can be
calculated by using a new method of calculation which employing the finite different heat
conduction equation having the heat generation as an independent variable. From the finite different
heat conduction equation, the temperature profile across the melt thickness of PVC molded pieces
for the specified heat generation value can be drawn. Take into account the temperature profile and
the temperature constant line at PVC melting temperature, the melt thickness of the molded pieces
could be defined. This defined melt thickness is then compared to the actual melt thickness of the
molded piece from actual molding to finally determine the correct heat generation value which if
correct, will make the calculated melt thickness equal to the actual melt thickness. The heat

generation value of ultrasonic molding in PVC material achieved from this study was 0.0027 J/mm’

The heat generation value was then used to calculate the dynamic loss modulus value of PVC at
20,000 Hz frequency and 433 K. Dynamic loss modulus expresses the degree of transformation
from mechanical energy or vibration energy to the heat generation of PVC during ultrasonic molding
which plays another important role for the improvement of the future ultrasonic molding and
welding. Given the relation between heat generation rate and dynamic loss modulus or E” as Qom=
mE” 802 / 2 , the dynamic loss modulus of PVC at 20,000 Hz could be calculated. The dynamic
loss modulus value of PVC at 20,000 Hz and 433 °K achieved from this study was 2.353 Mpa.

This independent study can be used to measure the heat generation value as well as the dynamic loss

modulus value of other thermo plastic materials under ultrasonic molding.





