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ABSTRACT

Stacking faults in SiC whiskers grown by three different growth mechanisms; vapor-solid (VS), two-stage
growth (TS}, and vapor-liquid-solid (VLS) mechanism in the carbothermal reduction sysiem were in-
vestigated by X-ray diffraction (XRD) and transmission electron micrascopy (TEM). The content of stacking
faults in SIC whiskers increased with decreasing the diameter of whiskers, 1.e., the small diameter whiskers
(<1 pm) grown hy the VS, TS, and VLS mechanisms have heavy stacking faults whereas the large diameter
whiskers (>2 pm) grown by the VLS mechanism have hitle stacking faults. Heavy stacking faults of small di-

ameter whiskers was probably due to the high specific lateral surface area of small diameter whiskers.
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Fig. 1. Representative mucrostructure of SiC whisk-
ers: (a) Type I, (b} Type I and (c) Type III
SiC whiskers.
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Table 1. Growth Conditions and Characleristics of SiC Whiskers

Reaction conditions . Relative
Desig- Growth Growth S0 Diameter intensity
nation ste | mechanism| T (oc) t () (molel-mjn'l) Catalyst (ym) s o/Typ)
Type 1 Substrate | Vapor-sohd 1450 >~3x 10" none <0.2 2.83
Type I | Rice-hulls \iﬁggf‘z?g]gl’ 1450 - impurities <0.6 1.01
Type Il | Substrate (Xiﬁ?;;ﬁé 1450 ~4x10* |Fe (5 pm)| 2~10 0.11

{a) i

Fig. 2. Pright field image {(a) and selected area dif-
fraction pattern (b) of the Type 1 SIC whisk-
ers.
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Fig. 3. Bright field image and selected area diffraction patterns of the Type [[ SiC whiskers; (a) hright field im-
age, (b) selected area diffraction pattern of the seclion A and (c) selected area diffraction pattern of the
section B.
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Fig. 4. Bright field image of Type I SiC whiskers
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Fig. 5. Bright field images ((a) and {c)},, and selected area diffraction patterns ((b) and (d)). of the Type I SiC
whiskers.

(a)

Fig. 6. Bright field image (a) selected area diffraction pattern and (b) of the small diameter Type III SiC whisk-
ers.
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