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Abstract:

In the food, health, chemical and pharmaceutical industries, the induction sealing method is a good method for sealing
container lids and is very effective in the shelf life of products. Keeping products fresh and preventing contamination
from entering the product during the handling and selling stages is one of the advantages of sealing products. The aim
of the current research is to design and implement the hardware of an effective and optimal induction heating circuit for
induction sealing. This circuit has a low implementation cost, so the proposed system with a simple and efficient
structure can cover the market needs of this field of technology. Here, the focus is on the implementation process and
practical tips in the field of implementing this circuit. The proposed inductive sealing circuit works based on zero
voltage switching technology to start the transistors of the circuit. In this structure, by using inductors and capacitors
with appropriate tolerable current and voltage, it can provide the power and frequency of the output signal applied to the
induction coil for various applications. The use of transistors with suitable flow capability makes the circuit suitable for
tasks that require the application of stronger magnetic fields. In addition, the induction coil has an elliptical structure,
which makes it efficient for sealing a wide range of bottles with a lid diameter of 5 mm to 13 cm. In the presented
structure, the frequency of the output signal is around 31 kHz, which is suitable for creating an eddy current in the
aluminum foil in the bottle caps. The proposed circuit has been tested and investigated and has acceptable inductive
sealing for various industries.
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1. Motivation of the work

The aim of the current research is to design and
implement the hardware of an effective and optimal
induction heating circuit for induction sealing. This
circuit has a low implementation cost, so the proposed
system with a simple and efficient structure can cover the
market needs of this field of technology.

2. Contributions

In this structure, by changing the oscillator capacitors'
values and the power supply's current, the frequency and
strength of the applied signal to the induction coil can be
controlled according to different applications. Using
transistors with high current capability for applications
requiring high magnetic field power can be effective.

3. Procedures

In this implementation, we use a 24V switching power
supply with a maximum current of 15A. The induction
coil is wound by a wire with an outer diameter of 8 mm.
The inductance value of the induction coil measured by
the LCR meter equals 7.8 microhenry, which creates the
desired oscillation frequency in the output with 10
capacitors of 330 nanofarads.

4. Findings

The induction coil has an elliptical structure that makes it
suitable for sealing a wide range of bottles used in
various industries with a lid diameter of S mm to 13 cm.

5. Conclusion

In this study, the optimized hardware design and
implementation of an effective and optimal induction
heating circuit for induction sealing has been
investigated. The implemented inductive sealing circuit
uses zero voltage switching technology to start circuit
transistors. In this work, the focus is on the
implementation process and practical points of the
proposed circuit. By using inductors, transistors and
capacitors with suitable tolerable current and voltage, the
power and frequency of the applied output signal is
supplied to the induction coil. The induction coil used in
the circuit has an elliptical structure, which makes it
suitable for sealing a wide range of bottles with a lid
diameter of 5 mm to 13 cm.
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