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Development of Temperature Controlled Impulse Sealer for Preventing
Cumulative Heat and Improving Sealing Quality
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Abstract The general Impulse Sealer has a problem of sealing quality because continuously sealing process results in
an undesirable temperature rise, which may accumulate the heat during the operation. In order to address such a draw-
back, the controlled sealing temperature method can be effectively utilized compared with the general controlled time
method. As such, a temperature sensor with capability of detecting the sealing temperature was installed, and a separate
PCB was manufactured to control the sealing temperature by measuring and calculating the detected temperature. The
temperature changes during the temperature rise and maximum temperature after continuously operation were inves-
tigated using an Impulse Sealer system. Next, the results obtained from experiment were compared with each other. As
such, the maximum temperature was 70.3°C, whereas 8.9°C was recorded as control temperature. It implies that this con-
trolled temperature system prevented the undesirable temperature rise, thereby causing a consistent sealing quality.
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Fig. 1. Flow chart for normal time control method.
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Fig. 2. (a) Control control box and (b) circuit configuration and components for temperature control (produced by TOSS Machine Com-

ponents, Inc. (USA)).
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Fig. 4. (a) Thin film thermocouple sensor and (b) flow chart for temperature control used in this study.
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Table 1. Working condition for different temperature control of impulse sealer

Item Sealing temperature Sealing Cooling Interval Number of task
(°C) time(sec) time(sec) time(sec) (number)
Temperature 120 - 2.5 4 15
control - 0.4 2.5 4 10
: Min Max o Min Max
Times temp temp Times temp temp
1 30 117.7 9 58.5 128.9
2 50 115.6 10 60.1 123.9
3 51.2 122.1 11 59.1 124.5
4 54.1 123.6 12 59.7 126.2
5 55.8 116.7 13 60.6 123.7
6 54.5 125.1 14 60.6 121.9
7 57.2 123.9 15 59.8 120.9
8 58 123.3
Fig. 5. Temperature profile during the temperature control.
Table 2. Lowest and highest temperature results for peak temperature in temperature controlled systems
L Starting point Number Temperature difference Temp error
Evaluation item . o
temperature (°C) of task (Number) (°C)[Max-Min] rate(%)
Min temperature 115.6 2 -4.4 -3.6
Max temperature 128.9 9 8.9 7.4
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Fig. 6. Temperature profile during the time control.
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Table 3. Lowest and highest temperature results for peek temerature in time controlled systems

Evaluation item  |Starting point temperature (°C)

Number of task (Number)

Temperature difference (°C)[Max-Min]

Min temperature 128.6 1
Max temperature 190.3 10 17
Times tgrglp Times tgrir?p

1 30 9 58.5
2 50 10 60.1
3 51.2 11 59.1
4 54.1 12 59.7
5 55.8 13 60.6
6 54.5 14 60.6
7 57.2 15 59.8
8 58

Fig. 7. Change in cumulative heat during temperature control system.

Table 4. Cumulative heat variation in temperature control system

Evaluation item | Starting point temperature (°C)

Number of task (Number)

Temperature difference (°C)[Max-Min]

Min temperature 50.0

2

60.1

Max temperature

+10.1
15
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1 29.3 6 73.5

2 52.6 7 75.8

3 62.2 8 77.8

4 68 9 79.6

Fig. 8. Change in cumulative heat during time control system.

Table 5. Change in cumulative heat variation of time control system

Evaluation item

Starting point temperature (°C) | Number of task(Number)

Temperature difference (°C)[Max-Min]

Min temperature 52.6

2

Max temperature 81.1

+28.5
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Fig. 9. Sealing test results; (left) temperature control (15 times) and (right) time control (10 times).
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