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Effect of Calcination Temperature on Electromagnetic Wave Absorption
Properties of M-type Ferrite Composite

Seong Jun Cheon™**, Jae Ryung Choi*, Sang Bok Lee*, Je In Lee™™, Horim Lee*!

ABSTRACT: In this study, we investigated the electromagnetic properties and microwave absorption characteristics of
M-type hexagonal ferrites, which are known as millimeter-wave absorbing materials, according to their calcination
temperature. The M-type ferrites synthesized using a molten salt-based sol-gel method exhibited a single-phase M-
type crystal structure at calcination temperatures above 850°C. The synthesized particle size increased as well with the
calcination temperature. Saturation magnetization increased gradually with increasing calcination temperature, but
coercivity reached a maximum at 1050°C and then rapidly decreased. After preparing a thermoplastic polyurethane
(TPU) composite containing 70 wt% of M-type ferrites, we measured the complex permittivity and permeability in the
Q-band (33-50 GHz) and V-band (50-75 GHz) frequency ranges, where ferromagnetic resonance occurred. Strong
magnetic loss from ferromagnetic resonance occurred in the 50 GHz band for all composite samples. Based on the
measured results, we calculated the reflection loss of the TPU/M-type ferrite composite. By calculating the reflection
loss of the M-type ferrite composite, the M-type ferrite calcined at 1250°C showed excellent electromagnetic wave
absorption performance of more than -20 dB at 52 GHz with a thickness of about 0.5 mm.
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Fig. 1. SEM images of the M-type ferrite with different calcination temperature
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Fig. 2. X-ray diffraction patterns of M-type ferrite with different
calcination temperature
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type ferrite with different calcination temperature
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