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Microstructure and properties of SiO; film
on aluminum substrate prepared by CVD process
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Abstract: A new kind of silicon oxide( SiO,) film was prepared on aluminum substrate by ambient pressure chemical vapor de-
position( APCVD) . The morphology, composition and microstructure characteristics of the film were tested by SEM, XPS, AFM,
XRD, HRTEM and UV-VIS techniques, respectively. The results show that the SiO, film most comprises uncrystalline microstruc-
ture with a fraction of dispersed ordered zones. The deposition process can be described as the reaction of SiH4 and O, for forming
Si0, particle and deposition on heated Al substrate, close packing of the SiO, particles and growing into coating layer. The tests
also show that the film is loosen and porous, and the atomic ratio of the silicon to oxygen of the SiO, film is 1: 1. 60 =12 1. 75. The
substrate and the film are welkbonded. The visible and ultraviolet light reflection value of the composite film is very low.
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Fig.1 SEM morphologies of SiO, film
on Al substrate deposited for different time
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Fig. 2 XRD patterns of SiO, films
deposited for different time
(a) —Sample 1, 30 min; (b) —Sample 2, 60 min;
(¢) —Sample 3, 90 min
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Fig. 3 XPS spectrum of SiO, film
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Table 1 XPS data of silicon oxidic ceramic film

Time/ Si peak O peak Mole ratio of
Sample . .
min area area Sito O
A 10 25 526.7 139 014.0 1:1.6529
B 30 25 148.1 140 965. 8 1:1.701 3
C 60 48 026. 1 256 077. 8 1:1.618 3
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Fig.4 HRTEM morphology of SiO, film
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Fig. 5 Visible and ultraviolet absorption
spectrum of Si0,, film on aluminum substrate
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Fig. 6 Nano-penetration morphologies of

Si0,, film(a) and aluminum
substrate(b) by AFM
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Fig.7 SEM morphology of 90°

multrbended film fracture section
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Fig.8 SEM morphology of 180°
multr-bended film surface
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