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Microstructure and Properties of Mullite Ceramic Coatings Fabricated by Sol—Gel Method

LIU Jian, LI You—fen, YOU Shi—hai, WU De—zhen

(Key Laboratory of carbon fiber and functional polymers, Ministry of Education, Beijing University of Chemical Technology, Bei-

jing 100029)

Abstract ; Mullite coatings were prepared on stainless steel substrates by sol—gel method. Influences of flux agent and calcined

temperature on apparent morphology of coatings were investigated. XRD, TG—DTA and SEM were used to characterize and ana-

lyz the composition and microstructure of mullite coatings. The high temperature oxidation resistance and the microhardness were

also evaluated and measured respectively. The results show that the coating formed on the treated surface is very smooth with a

great strength and is quite adhesive to the base; the microhardness arrives to 12 GPa in the condition of being calcined at 850 C

and the mass ratio of B,0,and mullite sol with 0.5. Samples displayed the excellent oxidation resistance and good thermal stabil-

ity under 800 C.
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Fig. 1 The surface morphology of the coated specimen
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Fig. 2 The cross section image of specimen
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Fig. 3 X—ray diffraction spectrum of the coating after calci-

ning at 850 °C for 40 min
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Fig. 4 TG—DTA curves of mullite gel
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Table 1  Vickers hardness of coated and uncoated substrates
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Fig. 5 Curves of weight variation for uncoated and coated

substrates oxidized at 800°C for different times
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Fig. 6 SEM micrographs of uncoated (a) and coated (b)
substrates oxidized at 800 °C for 24 h
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