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ABSTRACT

Densification behavior, microstructural evolution, and mechanical properties of hot- -pressed specimens using
B-5iC and a-5iC powder with ALO; additive were studied. Beta-SiC powder was fully densified al 2050%,
but a-SiC powder was at 2100%C. The maximum flexural strength and the fracture toughness of the specimen
hot-pressed using P-SiC powder were 681 MPa and 6.7 MPay/m, and those values of specimen hot-pressed
using o-5iC powder were 452 MPa and 4.7 MPay/m, respectively. The strength superionty of specimen hot-
pressed using B-51C powder was due to the [iner grain size, and higher density. The higher toughness of
specimen hot-pressed using B-SiC powder lhan o-5iC powder was due to Lhe crack deflection mechanism
anised from the difference of thermal expansion coefficient between a and B-SiC phases which were co-existed

in the sintered body.
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Table 1. Powder Characteristics of B-SiC* and a-SiC**

haracteristic) BET specific FS85 Free Chemical composition(w/e)
surface area particle Type Si
Powder (m?/g) size(um) (w/o) C 0 F Fe Al Ca
B-SiC
B-5iC 13~168 max. 0.8 | (min) |max. |305 max. |approx. |max. [max. |max.
{w/o} Q1 ~31 g 0.12| 005 01| 002
975
a-3iC
a-5iC 14~17 max. 0.7 | (min) |max. |29.5 max. - ma¥. |max. |max.
(w/o) 01y ~305 1.1 03 003 003
97.5

*HCST GmbH & Co., KG, Germany, grade BlO, **HCST GmbH & Co., KG, Germany, grade AlQ

Table 2. Powder Characteristics of a-Al,Q5™

BET specific surface FS58S AL-O Impurities (ppm)
area (m%/p) particle size(um) s Fe | & | Na | Mg | Ca | Ti
B~ 04 99.99 7 110 ]2 |<w] 10 [<5]

+ Sumitomo Chemical Co. Ltd, Japan, grade A-HPS40
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Fig. 1. Density varialion with hot-pressmg temperature
and starting powder.
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Fig. 2. Scanning electron microgrphs of polished and thermally etched surfaces of specimens hot-pressed at 20007
(&), 2050T (B), 2100T (C) by using a-SiC powder, and 2000T (D), 2050 (E). 2100T (F) by using

B-SiC powder.
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3C — — | = | =
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Fig. 3. Scanning electron micrograph of polished and
chemically etched surface of specimen hot-pre-
ssed at 20507 for 2 hrs by using B-SiC powder.
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Fig. 4. Flexural strength variation with hot-pressing
temperature and starting powder.
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Fig. 5. Optical micrograph of polished and chemically
etched surface showing abnormal grain growth
in specimen hot-pressed at 2100C by using B-
SiC powder.
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Fig. 6. Facture toughness variation with hot-pressing
temperature and starting powder.
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Fig. 7. Scanning electron micrographs of fracture sufaces showing the variations of fracture maode with hot-pressing
temperature and starting powder. Specimens were hot-pressed at 2000T (A), 2050C (B), 2100TC (C) by
using a-SiC powder, and 2000C (D} 2050T (E), 2100C (F) by using B-SiC powder.

Fig. 8. Scanning electron micrographs showing the difference of crack propagation between B-SiC hot-pressed
at 2050C (A) and ©-SiC hot-pressed at 2100t (B).
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