VI ADLTEMNFAICETAHE (E2158)

VIAHTANEE/ONBR{LT 4 FEREED
BWA M E R O L F R &M - ik

BE LM FH OFE-BT %E - BE KT
(¥ WBFS94E 5 A31H)

STUDIES ON THE INDUSTRIAL APPLICATION OF SHIRASU (Report 21)

Mechanical Properties, Chemical Resistances and

Oxidation Resistance of Sintered Silicon Carbide

Bodies Synthesized from Shirasu Glass

Yasuo FUKUSHIGE, Yoshihiro HIRATA, Koji MATSUSHITA”
and Kinji SHIMADA

Two kinds of SiC powders(A and B )were synthesized from mixtures of Shirasu glass and car-
bon black heated at 1650 C and 1900 C in a vacuum( 0.1 mmHg). The SiC powders and addi-

tives such as Al (2 %)

LAl (2%) +B (2 %) +C (2%) or AIN (2%) +B (2 %) +C (2 %)

were hot-pressed under a pressure of 400 kg/cm? at 1900 C for 30 min. The relative density of
the most densified specimen by hot-pressing was 99 %. The hot-pressed specimens were tested
on bending strength, Vickers hardness, acid durability, alkaline durability and oxidation
resistance. The results obtained on the specimens having relative densities > 97 % are as fol-
lows : The bending strength was 55—60 kg/mm?® and the Vickers hardness was 2700—3000
kg/mm®. In both the acid( 12N HC] )and the alkaline( 6N NaOH )durability tests at 80 C,

the values of weight loss were 0.1—0.2 wt %.

values of weight gain were 1.0—1.5 mg/cm>
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Table 1 Composition of SiC powder and additives for sinter-

ing bodies.
Sample SiC powder Additives wt. ratio
HP11 A Al 2
HP12 A ALl+B+C 24242
HP13 A ALIN+B+C 24242
HP14 B Al+B+C 24242
HP15 B ALIN+B+C 24242
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Table 2 Properties of SiC powders synthesized from Shirasu
glass and Carbon black.

sic Free C Density Mean grain
content(wts) content(wt$)  (g/em’)  size (um)

SiC powder A 90.2 0.35 3.26 0.27
SiC powder B 95.1 0.05 3.23 0.35
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Fig. 1 Relative density of hot — pressed SiC and bending
strength,
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Fig. 2 Relative density of hot — pressed SiC and Vickers

hardness.
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Fig. 3 Weight loss of hot — pressed SiC after immersed in
12N HCI aqueous solution at 80C.
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Fig. 4 Weight loss of hot—pressed SiC after immersed in

6N NaOH aqueous solution at 80C.
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Fig. 5 Weight gain of hot— pressed SiC after oxidized in air
at 1400°C.
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Fig. 6 Fracture surface of hot-pressed SiC,
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