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Effects of Carbon Fibers Reinforcement Type on the Mechanical

Properties and Fracture Behavior of Ceramics Composites

Y.S. Lee®, B.J. Oh** and B.S. Rhee*

ABSTRACT

In this study, the effects of carbon fibers reinforcement on the mechanical properties and
fracture behavior of ceramics composites were investigated to make practical ceramics composites.
Ceramics composites were fabricated by hot press method using the 15vol % of carbon fibers
which are round, C and SiC deposited C type as reinforcement and the SizN, as a matrix.
The flexural strength of carbon-fiber reinforced SisN, composites is found to be lowered with
the addition of carbon fibers. The flexural strengths of circular and C-type carbon fibers reinforced
composites are similar to each other, and the flexural strength of SiC-deposited C-type carbon
fibers reinforced composite was higher by 15% than the previous ones. The fracture toughness
of carbon fiber reinforced composites was increased with the addition of carbon fiber. The fracture
toughness of SiC-deposited C-type carbon fiber reinforced composite was increased by 50%.
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Table 1. Properties of carbon fibers for ceramics
composites.
Round|{ C |SiC coated
type | type C type
Tensile strength{kgs /mm?] | 130 162 122

Tensile modulus(ton/mm?] | 17 20 17.7
Torsional Rigidity(Gn/m®] | 6.2 | 12.3 11.6

Densityl g /cm®] 1.80 | 1.80 1.81
Diameter[ym]

162 122
(outside/inside) 130 6
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1. Silicagel 5. Evaporator g,
2. Needle valve 6. Thermosat 10.
3. Flow meter 7. End cap 1.
4. Vain flask 8. Cooling jacket 12,

7 O

14 15 16 17
Furnace 13. Vacuum gauge
Substrate 14, Glass wool
Thermocoupie 15. Cooling trap
Controller 16. Alkali trap 17. Vacuum pump

Fig. 1. Schematic diagram of the CVD apparatus,

Fig.2. SEM photos of SiC coated carbon fiber for
ceramics composites,
(a) shape (b) coated layer
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Table 2, The composition of slurry for the impre-
gnation of carbon fibers,

Material wt(%)

Power Polysilazane 20.0

Toluene 24,0

Solution 1IPA 16.0

MEK 4.0

- PVB 98 2.0

Binder DBP Lo
# NOTE) IPA . Isopropyl alcohol

MEK ! Methylethyl ketone

PVB 98 . Polyvinyl buthyl 98
DBP : Dibuthyl phthalate
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Fig. 3. Schematic diagram of hot-press apparatus,
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Table 3. The physical properties of ceramics com-
posite with various type carbon fibers,

Round C SiC coated
type type C type
Bulk density[g/cm®] 2.93 | 2.9 2.96
Relative density[%] 95,12 | 94.81 96.10
Water absorption[%] 1.4 1.4 1.3
Crystalline phase of | 0-SigNy | a-SigNy | a-SigN,
matrix g-SiC | B-SiC g-SiC
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Fig.4. The polished cross sectional surface of
ceramics composites with various carbon
fibers.,
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Fig.5. Comparison of flexural strength of ceramics
composites with various carbon fibers,
(a) R type (b) C type (c) SiC coated C type
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