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Process of CeO, coating on tungsten fibers by sol-gel method

MA Yun-zhu, HUANG Qian-fang, LIU Wen-sheng

(State Key Laboratory of Powder Metallurgy, Central South University, Changsha 410083, China)

Abstract: Taking the cerium nitrate as raw material, CeO, coating on the pretreated tungsten fiber was fabricated by
sol-gel method. The preparation process of Ce sol was explored, and coating effects were studied systematically via
variable conditions, such as sol characteristics, calcination temperature, heating rate and coating layers. The characteristic
functional groups of the sol were analyzed by FT-IR, the phase composition of Ce gel after calcining was analyzed by
XRD, the microstructure and composition of the CeO, coated tungsten fibers were characterized by SEM and EDS,
respectively. The results show that, during the sol preparation, DMAC addition can enhance the stability of the sol and
improve the effect of CeO, coating on tungsten fiber. The uniform, dense and complete CeO, coating can be obtained
after being coated only once under the conditions of calcining at 600 ‘C for 2 h and heating rate of 1 ‘C/min in the

vacuum atmosphere.
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Fig. 1 SEM images of surface of tungsten fibers before (a)

and after (b) pretreatment
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Fig. 2 FT-IR spectra of Ce sol
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Fig. 3 XRD patterns of Ce gel after calcined at different

temperatures
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Fig. 4 Fiber surface morphologies after calcined at different temperatures: (a) 400 ‘C, without DMAC; (b) 400 C, with DMAC;
(c) 500 °C, without DMAC; (d) 500 C, with DMAC; (e) 600 C, without DMAC; (f) 600 C, with DMAC
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treatment by enhancing slowly temperature in vacuum

SEM image of tungsten fiber surface after heat
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Fig. 6 SEM image of surface of tungsten fiber after heat

treatment with twice coatings
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