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Effects of Processing Conditions on Thickness Distribution for a
Laminated Film during Vacuum-Assisted Thermoforming
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Abstract
Vacuum-assisted thermoforming is one of the critical steps for the successful application of film insert molding(FIM)

to parts of complex shapes. If the thickness distribution of the formed film is non-uniform, cracking, deformation, warping,

and wrinkling can easily occur at the injection molding stage. In this study, the effects of processing parameters, which

include the film heating time, plug depth, plug speed and vacuum delay time, on film thickness distribution were

investigated. It was found that the film thickness at the part sidewall decreases with increasing the film heating time and
plug depth, but the thickness at the bottom was found to exhibit the opposite behavior. The film thickness of the sidewall

was observed to increase at higher plug speed and vacuum delay time of 0 ~ 0.3sec.
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Table 1 Processing conditions

Parameters Processing cond.
Film heating time 23sec
Plug and mold temperature 35T
Plug depth 48mm
Plug speed 240mm/sec
Press. diff. by vacuum 10KPa
Delay time of vacuum 0 sec
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Fig. 5 Vacuum-assisted thermoformed part with two
minimum thickness regions
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Fig. 6 Thickness variations along the line of symmetry
under various film heating time
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Fig. 7 Average thickness and coefficient of variation
vs. film heating time
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Fig. 8 Thickness variations along the line of symmetry
under various plug depth
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