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Fig.1 Microstructures of tungsten by chemical vapor deposition: (a) the bottom face, (b) the top face, and (c) the deposited layer
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Fig.2 XRD patterns of different surfaces of CVD tungsten
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Fig.3 SEM image of CVD tungsten oxide film: a-the bottom face;

b-the deposited layer
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Fig.4 Growth law of oxide film
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Table 1 Growth rate of oxide film thickness and grain size

Growth rate/pm min™

Position Grain size/um
30 min 60 min
Bottom face 0.940 0.690 18
Top face 1.058 0.798 335
Deposited layer 1.155 0.78 —
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Fig.5 XRD patterns of oxide film oxidized for 1 h
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Fig.6 SEM images of oxide film oxidized for 1 h (a, b) and 3 h (c, d): (a, c) the bottom face and (b, d) the top face



F11

SRR, SRR SF X CVD 43 7E 800 C T S ALAT NIKIEEIR

4077 -

7 IR A AL RN SEM B
Fig.7 SEM images of cross section oxidized for 1 h (a, b), 3 h (c, d) and 6 h (e, f): (a, c, €) the bottom face and (b, d, f) the top face
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Effect of Grain Size on the Oxidation Behavior of CVD Tungsten at 800 <C

Zhang Shihui®, Wang Kaijun®, Hu Jin®, Tan Chengwen?, Yu Xiaodong?, Duan Yunbiao®, Zhang Weijun®
(1. Kunming University of Science and Technology, Kunming 650093, China)
(2. Beijing Institute of Technology, Beijing 100081, China)

Abstract: The pure tungsten metal prepared by chemical vapor deposition (CVD) have distinct grain size on different surfaces. The high
temperature oxidation experiment was carried out in dry air and at 800 <C. The effect of grain size on CVD tungsten was studied from the
growth curve, phase composition and microstructure of the oxide film. The results show that the fine grain tungsten can form oxide film
more quickly during the oxidation process, promote the formation of continuous and compact oxide film, and improve the oxidation
resistance of tungsten. The effect of grain sizes on the oxidation behavior of tungsten is positive. As the tungsten in the fine grain part
oxidizes to the interior, the grain size of the surface and the top surface are the same, and the oxidation rate of the bottom and top surface
tend to be the same. In addition, the oxidation rate of the deposition layer increases obviously due to the influence of the edge effect.

Key words: high temperature oxidation; CVD tungsten; grain size; positive effect
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