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Study on the Design of the Heat Cutter for Side Seal
(The Effectiveness of the Finite Element Analysis)
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Recently, many bags made of plastic film came to be used. Side seal method is one of the bag-making
methods. There seem to be few research reports about the effect of manufacturing conditions, heat cutter
material and the heat cutter shape on the side seal strength. Then, we focused on thermal behavior at the tip
of heat cutter which touches films directly. Then, so far we reported about the possibility that the effect of
heat cutter material and shape which became important in designing the heat cutter were estimated by Finite
Element analysis(FE analysis). However, comparing results of FE analysis with thermal behavior of the
actual heat cutter and examining them has become a challenge for the future. So, in this study, we measured
the temperature of the heat cutter and grasped basic thermal behavior of it. Furthermore, we compared
results of FE analysis with them, and investigated the validity of this method. Consequently, it was found
that it was possible to estimate the temperature distribution in the whole heat cutter including the
neighborhood at the cutter tip where it was difficult to measure, and it was very effective to use FE analysis
in the heat cutter design.
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Table 2 Parameters of analysis

Thermal conductivity & [W/(m * K)] 19

Specific heat ¢ [J/(K - kg)] 556
Density p [kg/m’] 7810
Preset heater temperature 7), ['C] 350
Time per 1 cycle £, (s/cycle) 120
Contact time 7. (s) 5

time step It (s) 0.01
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Table 3 Result of a measurement of the heat cutter surface

(the mean value at the time of the noncontact process)

T.;[C] (at the measurement point P)) 326.0
T.2[*C] (at the measurement point P,) 334.9
Ambient temperature 7, [*C] 22
heat transfer coefficient /1, [W/(m? * K)] 30
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(c) Mesh pattern near the tip of heat cutter

Fig.6 Temperature change in the process to push a water absorbing paper
(Finite element analysis results)
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