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Study of Quantative Control for Heat Sealing Technology
[1st Report] Development of Measuring Method for Temperature of
Melting Surface ; “MTMS”
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In order to use plastics as packaging malerials, the heat sealing is an indispensable technique.
"Temperature”, "time” and “pressure” are the basic elements to bring the heat sealing to comple-
tion. In the case of “temperature” which is the most basic, the measurement of the temperature of
the melting surface is required. However, the measurement method has not been established.

In this paper, the technique to measure the melting surface temperature directly by inserting
the minute sensor of 12-45 m¢ between melting surface is discussed. As result of this study, The
Measuring Method for Temperature of Melting Surface ; "MTMS” which has the temperature accuracy
of 0.1°C and the measurement speed resolution performance in 0.001 seconds has been established.

The method for the evaluation of the melting surface temperature can also be applied to the
evaluation of two other elements, “time” and “pressure”.
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Table 1 Kind and Characteristics of Heat Seal Technology
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(1)Heat Bar [e) [a) Conduction from *Big Capacity of -Lamination Filin
Front Surface Heating (Double) -Single Layver Film
-Influence of Cradle
Temperature (Single)
(2)Impulse [{e)] [e] Conduction from -Small Cnpacity of -Single Layer Film
Front Surface Heating -Lamination Film
-Heat Seal Fin is Small (Thin)
-Ensy Use, Low Cost
(MHot Air O o] Blow of Hot Air -Direct Henting for -Paper Carton
Melling Surface -Tube
-Influence is Small of Heat
Conductance of _Base Material
(4)Ultra Sonic [e) Energy Loss “[nfluence is Small of -Single Layer Film
Spread Division Heat Conductance of (Heavy)
Base Material
Inuppropriate Character for
Metal Material
(5)Induction [} Joule Heat of -Need of Metal ‘Metal Multi-lyre Film
Conduction Material | Material ‘Heating Only
-Heating Ounly Circumference Circumference
(6)Electric Field (o] (O) | Flush of Electric -Influence is Large of -Paper multi Layer
Loss Water Content of Sheet
Base Material
I 1 f %
Heating Heating Heating Non-Heat ing
Block (1) Block (2) Block Block
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Heating Heating Heating
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| Temp. of
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Temperature \:/ h t, -
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AN —, 7’ 1
fl 2
- : — Range Temp. of t,—
Front Helting Front Front  Nelting Front
Layer (1} Surface Layer(2) Layer (1) Surface Layer(2)

t,: Just Heating

{(a) Heating Model of Double Heat

(b) Heating Model of Single Heat

(Same Temperature)

Fig. 1 Heating Flow Model of Heating Block with Heat Sealing Action
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(b) Analog Indication of Heat Sealing for Jaw Type
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Fig. 2 Simulation Circuit For Heat Seal of Heating Jaw
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