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Abstract

FT-IR and thermography were used to investigate the infrared radiation characteristic of SiO, film and
Si0y/Fe;0; film coated on aluminum. Through FT-IR spectrum, SiO, film showed high infrared absorption
in accordance with the stretching vibration of Si-O-Si, and as Fe,O; was mixed additional absorption band
appeared resulting from the stretching vibration of Fe-O at 590 cm™ and the bond of Si-O-Fe at 900 cm™.
The two kinds of film measured by the integration method and the reflective method coincided with each
other in the wavelength area of infrared absorption and radiation, and corresponded well with Kirchhoff's
law as the infrared emissivity is high in wavelength where infrared absorption rate is high. The emissivity
of SiO, film was 0.65 and that of SiO,/Fe,O; film was 0.77, so the addition of Fe,O; raised the infrared
emissivity by approximately 13%. SiO,/Fe,O; film is efficient as an infrared radiator at below 100°C. The
temperature of heat radiation after 7 minutes was 117°C in aluminum plate and 155°C in SiO,/Fe,O; film,

38°C higher than the former.
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Fig. 1. Schematic diagram for measuring the infrared
emissivity of sample.
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Fig. 2. X-ray diffraction patterns of SiO, gel and SiO,/
Fe,O; gel heated at 200°C.
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Fig. 3. IR spectrum of SiO, film and SiO,/Fe,O; film
heated at 200°C(aborption-reflection).
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Fig. 4. IR spectrum of SiO, fim and SiO,/Fe,0; film in
the range 1350~400 cm’.
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Fig. 5. IR reflectivity of Al suface, SiO, film and SiO,/
Fe,O; film.
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Fig. 6. IR reflection of Al suface, SiO, film and SiO./
FeZO;; film.
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Table 1. IR reflection properties of Al, SiO, film and SiO,/Fe,0; film

Reflectivity Reflection(W/m?)
Sample
(3~8 pm) (8~15 um) (15~20 um) (3~23 um) (3~23 um)
Blackbody 1 1 1 1 445
Al plate 0.870 0.924 0.959 0.926 412
Si0, film 0.592 0.245 0.423 0.339 151
S$i0,/Fe,0; film 0.384 0.127 0.208 0.193 86
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Fig. 7. IR emissivity of Al surface, SiO, film and SiOy/
Fe,O; film by reflective method.
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integration method.
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Fig. 10. IR radiance of SiQ, film and SiO./Fe;O; film
measured at 250°C.
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Fig. 11. Changes of radiation temperature with heating.
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