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Prediction of the Film Thickness Variation through
Film Insert Thermoforming

G. Y. Kim, K. O. Lee, S. S. Kang

Abstract
Film insert molding is one of the surface processes that enhances functional or aesthetic qualities of an existing

product’s surface. In general, film insert molding consists of three processes including thermoforming, trimming and
injection molding. Thermoforming, which is the first process of film insert molding, is the most important process
because the variation of film thickness has an effect on the mold design and process conditions for the subsequent
processes, that are, trimming and injection molding. This study is focused on predicting the film thickness distribution
through film insert thermoforming process using commercial FEM code. In order to describe rheological behavior of
thermoplastic film (ABS), G’Sell’s viscoelastic constitutive law was adopted. The numerical model of film insert
thermoforming was established, and the simulation to predict film thickness distribution was performed. Comparison
between the results of simulation and experiment was made to validate the proposed finite element analysis.
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Table 1 Condition of the uniaxial tensile tests
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Temp.(C) | 20 70 | 110 | 130 | 150

Velcity of 10 10 10 10 10

crosshead 250 250 250 250 250

(mm/min) | 500 500 500 500 500
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Fig. 1 Comparison between the calculated(c) curves

and the experimental(E) ones at 110C
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Fig. 3 Generated mesh for the film and mold
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Fig. 4 Thickness distribution after stretching process

re ol
oflt
&
kil
=

P 3E% AEY FEEG
‘ <

0.9t

tlo ook
L
24
)
d
i

o
% &
il
(a3 Oﬂ:
B
o
S
g
"
de
rlr
inj
o
o2

Thickness

06.443

0.407;

Min = 0.182043 §
Max = 0.498224
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