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This thesis entitled “Relationship between process conditions and seal strengths before and
after sterilization for peelable heat sealing of polyethylene films” deals with the research for
optimizing the heat sealing conditions to achieve the heat sealing with peelable seal strength.
Firstly, effect of cooling conditions after the heat sealing on the heat seal strength and the
variation of heat seal strength after applying the sterilization process was examined for
multilayered polyethylene (PE) films with peelable heat seal strength. It was found that the
change of seal strength after the sterilization process can be suppressed through the easing of
cooling condition either by delaying the timing of cooling bar contact or by increasing the
cooling bar temperature. Considering the shortening of processing period and achieving the
good appearance of products by suppressing the wrinkle formation, it was concluded that
contacting the cooling bars of 80 °C immediately after the opening of the heat sealing bars is
the optimum condition. Secondly, effect of various processing conditions on the heat sealing
behavior and heat seal strength in peelable heat sealing of multilayered PE films was
investigated. It was clarified that the use of knurled shape bars instead of flat shape bars
enabled us to achieve wider range of seal strength even though more precise setting of heat
sealing conditions is required. Thirdly, influence of the change of sealant layer on the seal
strength was investigated adopting the wider range of heat sealing conditions. After the
sterilization, the seal strengths of low seal strength samples were decreased, whereas those of
high seal strength samples were increased. When high molecular weight high density PE was
used as the sealant layer, high seal strength was achieved when the heat sealing temperature
was set at about 5 degrees lower than its melting peak temperature. In the case of low density
PE, however, heat sealing at a temperature close to its melting peak temperature was needed
for achieving high seal strength. With the aim of shortening the processing period, effect of
the change of dwell time from 4 to 2 s on the variations of sealing bar temperatures for
obtaining the similar level of seal strength was investigated. Even though the adopted sealing
bar temperature for the dwell time of 2 s was higher than that for 4 s, “in-situ” measurement
of the temperature at the interface of the two sealant layers revealed that the achieved
maximum temperature was similar for the both cases. Correlation between seal strengths
before and after applying the sterilization process was also similar for the both cases.
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