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Analysis of the Induction Heating Process for the Joint of Nylon and Metal
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Abstract. The characteristics of the induction heating process are analyzed for the joint of nylon and metal. The tem-
perature of metal surface is measured using thermocouples. The relations of temperature and induction heating
parameters are analyzed. Heat equation models are constructed and the temperature distribution is predicted using
Fluent. The effects of heating parameters on the joint strength are evaluated. Finally, the optimal parameters of induc-
tion heating process are proposed as 16kW and 6 seconds.
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Fig. 1. Nylon/metal joint process.
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Fig. 2. Induction heating system.

Fig. 3. Cylindrical nylon/metal specimen.
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Table 1. Material property data

Steel | Nylon | Air

Density (kg/m®) 7800 | 1140 | 1.225
Specific Heat (J/kgK) 460 1680 11006.43
Thermal Conductivity (W/mK) 50 025 | 0.0242
Convection Coeff. (W/m®K) 8
lt:»n
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Fig. 6. Temperature distribution after 6 seconds.
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Fig. 7. Temperature distribution after 9 seconds.
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Fig. 8. Temperature at the contact surface of nylon and
steel (16 kW, 6 sec heating).
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Fig. 10. Joint strength of nylon and steel with heating
power and time.
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