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Study of Quantative Control for Heat Sealing Technology
[2nd Report] The development of decision method of the welding temperature

of the packaging every material.

Kazuo HISHINUMA®
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The heat sealing is used for most sealing of plastic packaging material. The heat scaling is
completed by following elements.

(1) The melting temperature of welding layer of packaging material is known.
(2)  The welding layer is heated over the melting temperature.
(3) The time which reaches the proper heating temperature is controlled.

Usually the welding temperature of the every material has been estimated by the indirect
method of tear test of the sample of the heat sealing or observation of the welding condition, be-
cause the direct measurement was difficult until now.

Application of optimum conditions of the packaging material and guarantee of the quantitative
reliability of the heat sealing were difficult for this reason.

This paper discusses the method for obtaining heat characteristic and melting surface temper-
ature based heat sealing intensity of packaging every material from the data, which acquisitioned
by The Measuring Method for Temperature of Melting Surface . “MTMS” in the easiness.

Keywords : "MTMS", Heat Seal, Melting Surface Temperature, Thermal denaturation,
Simulation of the heat sealing.
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Fig.1 Step Response of Melting Surface
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Fig.2 Simulation Circuit of Heating
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Fig. 3 Differentiation Result of Primary Delay
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Fig.4 A differentiation processing result in
case there is a discontinuous point
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(a) Temperature response data of a front surface and melting surface

Cover | In Side [ Out Side [ AT Attainment
Number “c) c) c) time(Sec)
Non 99.5 1108 13 0.08
1 105.0 1118 6.8 0.30
2 108.5 1123 38 084
3 110.8 1120 14 1.70

{b) The difference of temperature (/] i near 112 °C is actual.

Fig.5 The example of heat flow control
of heating
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the heat characteristic analysis
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Fig.7 The noise compensation method of
melting surface temperature data

Differontial Value (AT)

Time

Fig.8 The calculation method of the heat character-
istic from melting surface temperature data
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result of a heat characteristic
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Fig. 10 The simulation method to the manufacture
spot of the optimal heating temperature
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