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Abstract: Induction heating is the process in which an electrically conducting object (usually a metal) is
heated by electromagnetic induction through heat generated in the object by eddy currents. The main
advantage of an induction heating device is the generation of the heat inside the target object itself. Hence,
non-contact and safe heating devices are widely used in many industrial and medical fields. Recently, a new
dental implant system was developed using a shape-memory alloy, wherein an artificial tooth could be easily
removed from the dental implant by heating. This paper discusses the development of an induction-heating
device to remove the dental crown in the new implant system. First, the finite element simulation of
electromagnetic and thermal coupling analysis was implemented to obtain the temperature distributions of the
target object for various frequencies, input currents, and coil shapes. Based on the simulation results,
experiments were conducted by using prototypes, and an induction heating device was developed to remove
the dental crown from the implant.
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Fig. 2 Principle of induction heating on the surface
of metal
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Fig. 5 FEM simulation of induction heating, (a) coil
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part for various ampere-turns and frequencies
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Table 1 FEM simulation results of temperature at
the smileloc part

Model
1 model | 2™ model | 3™ model
Time(s)
5 47.46 C 4364 C 33.269 C
10 55.6 C 53.177 C 34.436 C
15 61.435 C 60.507 C 3522 C

(a) (b) (©

Capper

Tilaninm

Titapium  Nickel Titanium (NiTinol)

Fig. 6 Modeling of coil for the induction heating; (a)
1% model, (b) 2™ model, (c) 3 model
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Table 2 Experimental results of induction heating
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Table 3 Experimental results at the frequency of

for various frequencies 981kHz
Freq. Success Freq. Time Success
(kHz) / Fail (kHz) (sec) / Fail
983 Success 120
963 110
943 19000 Success
933 981
Fail 88
923 86
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