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Formation and Mechanical Properties of £-SiC Whiskers by Thermal
Decomposition of Sulfur-Containing Silicone Oils
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B-SiC whiskers were grown by thermal decomposition of two kinds of sulfur-containing silicone oils at 1200°~-1400°C. Yield
of the whiskers was maximum at 1300°C, and was higher for the oil containing a larger amount of sulfur. The products
were white and wooly whiskers having high aspect ratios, 0. 1-0. 4 um wide and 0. 5-9 cm long, the aspect ratios and dimen-
sions being dependent on the reactant oils and reaction temperature, The whiskers were triangular rod-form. The growth
axis was identified to be <111> of (§-SiC and side faces were (211} planes. Tensile strength of the whiskers with apparent
diameter 1.7-2.9 um was 1. 7-14. 9 GPa, approximately the same as those obtained by other reactions. Many stacking
faults were observed obliquely against the whisker axis by electron microscopy, but the existence of stacking faults exerted no
influence on the mechanical properties. In addition, there were no perfect dislocations which might result in the lowering of
mechanical properties. [Received April 18, 1987 ; Accepted June 16, 1987]
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Fig.1. A chemical formula of sulfur-contatining sili-
cone oils.
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Fig.2. Apparatus for SiC whisker growth from sulfur-
containing silicone oils.
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Table1. p-SiC  whiskers obtained from sulfur-
containing silicone oils,
Silicone Temperature  Amount of SiC  Yield Length Diameter
oils (°c) whiskers (g) (%) {cm) (um}
BX16-838 1200 0.053 2.2 1-2 0.1-0.5
(5=1.1%) 1300 0.182 7.5 3-9 0.5-3
1400 0.075 3.1 <1 1-4
BY16-838 1200 0.038 1.6 1-2 0.05-0.3
(5=0.1%) 1300 0.095 3.9 1-5 0.3-2
1400 0.064 2.6 <1 0.7-3
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Morphology of g8-SiC whiskers obtained from BX 16-838 silicone oil.

(a), (a’) :1200°C; (b), (b’) :1300°C and (c), {(c’) :1400°C
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Fig.5. TEM observation of g8-SiC whisker obtained
from BX 16-838 silicone oil.

(a) Bright field image, (b) Electron diffraction pattern
of {a), and (c) Structural model

Plane MNO= {111}, SMOV, SMNT, TNOV= {211},
SMRU= {110}

SEM images near the fracture surface of a 8-SiC whisker obtained from BX 16-838 silicone oil at
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Fig.6. Tensile strength of g-SiC whiskers obtained
DIBEIER 6 1SR T LD ICROMINE & HiIoBb 3+ 50 from BX 16-838 silicone oil at 1300°C.
Table 2. Mechanical properties of three kinds of g-SiC whiskers.
Reaction Growth temp. Diameter Tensile strength  Strain Young’s modulus
system (°c) ) (6Pa) (%) (6Pa)
BX16-838 1300 (.7 14.9 1.64 908
silicone oils (1.8) 4.4 0.89 490
(1.9) 7.8 0.92 837
(2.1) 9.2 1.42 643
(2.2) 3.7 0.85 429
(2.4) 2.9 0.90 316
(2.9) 1.7 0.72 245
cn3sn:133Y 1400 2.5 0.7 0.71 0
2.7 3.2 0.69 459
3.0 3.6 0.41 867
3.5 2.2 0.99 225
3.7 1.0 0.81 122
4.4 2.6 0.9 256
Si0,+ C+ 1400 (3.3) 1.6 0.73 357
CHy + Fe &) (10.8) 23.5 2.95 888
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Fig.7. TEM images near the fracture surface of 8-SiC
whiskers. Many stacking faults are seen obliquely
against the whisker axis.
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