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Crack-healing Behavior and Corrosion Characteristics of SiC Ceramics
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ABSTRACT: The crackhealing behavior and corrosion resistance of SiC ceramics were investigated. Heat treatments were carried out from 900 T
to 1300 C. A corrosion test of SiC was carried out in acid and alkaline solutions under KSL1607. The results showed that heat treatment in air
could significantly increase the strength. The heat+treatment temperature has a profound influence on the extent of crack healing and the degree of
strength recovery. The optimum heattreatment temperature was 1100 T for one hour at an atmospheric level. In the two kinds of solutions, the
cracks in a specimen were reduced with increasing time, and the sutface of the crack healed specimen had a greater number of black and white
spots. The strength of the corroded cracked specimen was similar to that of the cracked specimen. The strength of the corroded crack healed
specimen decreased 47% and 75% compared to that of the crack healed specimen in the acid and alkaline solutions, respectively. Therefore, the
corrosion of SiC ceramics is faster in an alkaline solution than in an acid solution.
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Fig. 1 Effect of healing temperature on the strength of crack-
healed specimen
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Fig. 2 Appearance of optical microscope. (a) Cracked specimen,
(b) Cracked specimen of 70 hour in acid solution, (c)
Cracked specimen of 400 hour in acid solution
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Fig. 3 Appearance of optical microscope. (a) Cracked specimen,
(b) Cracked specimen of 400 hour in alkaline solution
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Fig. 4 Appearance of optical microscope. (a) Cracked specimen,
(b) Crack-healed specimen, (c) Crack-healed specimen of
400 hour in acid solution
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Fig. 5 Appearance of optical microscope. (a) Cracked specimen,
(b) Crack-healed specimen, (c) Crack-healed specimen of
400 hour in alkaline solution

Fig. 6 Appearance of SEM. (a) Cracked specimen, (b) Cracked spe-

cimen of 70 hour in acid solution, (c) Cracked specimen of

400 hour in acid solution
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Fig. 7 Appearance of SEM. (a) Cracked specimen, (b) Cracked
specimen of 400 hour in alkaline solution

Fig. 8 Appearance of SEM. (a) Cracked specimen, (b) Crack-
healed specimen, (c) Crack-healed specimen of 400 hour
in acid solution

@)
Fig. 9 Appearance of SEM. (a) Cracked specimen, (b) Crack-
healed specimen, (c) Crack-healed specimen of 400 hour

in alkaline solution
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Fig. 10 Example of component analysis by EDS. (a) Cracked spe-

cimen, (b) Cracked specimen of 400 hour in acid solution,
(c) Crack healed specimen, (d) Crack healed specimen of 400
hour in acid solution, (¢) Cracked specimen of 400 hour in
alkaline solution, (f) Crack healed specimen of 400 hour

in alkaline solution
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Fig. 11 Bending strength of SiC corroded in both solutions
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Element wt. % wt. % wt. % wt. % wt. % wt. %
C 3243 29.62 17.16 10.08 29.24 16.33
(@) 3.69 4.03 19.22 2295 7.60 23.98
Na - - - 0.82 0.22
Al 2.64 2.82 2.88 244 244
Si 56.77 58.71 57.02 60.07 55.76 52.82
Y 447 4.81 4.03 4.14 4.21
Totals 100.00 100.00 100.00 100.00 100.00 100.00
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Fig. 12 SEM photograph of fracture surface. (a) Cracked, (b) Cracked in HySO,, (c) Crack healed in HySO,, (d) Cracked in NaSO,,

(¢) Crack healed in NaSO;
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