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Comparison of Heating Behavior of Various Susceptor-embedded
Thermoplastic Polyurethane Adhesive Films via Induction Heating

Yongsung Kwon*, Duckhwan Bae*, MinYoung Shon**

ABSTRACT: The effect of nanoscopic and microscopic Fe, Fe,0,, and Ni particles and their shapes and substrate
materials on the heating behavior of thermoplastic polyurethane (TPU) adhesive films was investigated via induction
heating. The heat generation tendency of Fe,O, particles was higher than that shown by Fe and Ni particles in the
TPU adhesive films. When the Fe and Ni particle size was larger than the penetration skin depth, the initial heating
rate and maximum temperature increased with an increase in the particle size. This is attributed to the eddy current
heat loss. The heating behavior of the TPU films with Ni particles of different shapes was examined, and different
hysteresis heat losses were observed depending on the particle shape. Consequently, the flake-shaped Ni particles
showed the most favorable heat generation because of the largest hysteresis loss. The substrate materials also affected
the heating behavior of the TPU adhesive films in an induction heating system, and the thermal conductivity of the
substrate materials was determined to be the main factor affecting the heating behavior.
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Fig. 1. SEM images of different shapes Ni particles: (a) Spherical,
(b) Irregular, and (c) Flake
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Fig. 2. Schematic diagram of induction heating setup
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Table 1. Heating behavior of Fe, Fe;O,, and Ni particle-embedded

TPU adhesive film

Metal Average Initial Heating Maximum
article Particle Rate Temperature
P size (°Cls) (°0)
100 nm 1.9 254.8
8 um 0.49 83.6
Fe
43 um 0.83 107.2
74 um 1.1 125.7
270 nm 2.15 263.2
Fe,O, 2 um 2.02 243.1
9 um 1.78 2189
70 nm 2.32 225.6
1 um 0.70 106.8
Ni
20 pm 0.47 88.4
70 um 0.85 110.6
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Table 2. Heating behavior of Fe, Fe;0,, and Ni particle-embedded
TPU adhesive film
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Table 3. Coercivity of different shapes Ni particles

Ni particle shape Initial Heating Maximum
Rate (°C/s) Temperature (°C)
Spherical 1.22 2544
Irregular 243 223.8
Flake 3.57 278.8

Ni particle shape Coercivity (Oe)
Spherical 51.2
Irregular 56.7

Flake 79.9
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