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Effect of carbon and boron addition on sintering behavior and mechanical
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Abstract SiC has an excellent resistance to oxidation and corrosion, high temperature strength and good thermal
conductivity. However, it is difficult to densify because of its highly covalent bonding characteristics. Hot-press sintering
process was applied to fabricate fully densified SiC ceramics with carbon and boron addition as a sintering additive. The
addition of carbon improved the mechanical properties of SiC because it could induce a fine and homogeneous
microstructure by the suppression of abnormal growth of SiC grain. Also, the addition of carbon could control the phase
transformation of SiC. The phase transformation of 6H to 4H increased with sintering temperature but the addition of
carbon decreased that kind of phase transformation.
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Table 1
Average grain size and purity of starting materials
Average grain size (1m) Purity (%)
SiC 0.70 >99
Carbon black 3 >99
B,C 0.80 >99

AL carbon®] WS 1, 3, 5wt% 7EA] HIFAT|HA
oHES BVl 3] HEZE B8 ARSI 12417 &
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R=E AZx H7EA] magnetic barZ  stirringdFHA] hot
plateol|A] Z-28] AZAZ] & AxREAM 24X7F A=
sl 248 EHEEE FHlEiith o e g7t
71RIAAS AFEEIN e A== 2000, 2050, 2100°C
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Fig. 1. SEM micrographs of starting materials: (a) SiC (b) Carbon
(¢) B,C.
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Fig. 3. SEM photographs of etched surface of SiC specimens
Fig. 2. The effect of sintering temperature and carbon content sintered at 2000°C: (a) 1wt% carbon (b) 3 wt% carbon (c)
on the apparent relative density of SiC specimens. 5 wt% carbon.
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(a)

(b)

(a)

(b)
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Fig. 4. SEM photographs of etched surface of SiC specimens
sintered at 2050°C: (a) 1 wt% carbon (b) 3 wt% carbon (c)
5 wt% carbon.
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Fig. 5. SEM photographs of etched surface of SiC specimens
sintered at 2100°C: (a) 1wt% carbon (b) 3 wt% carbon (c)
5 wt% carbon.
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Fig. 6. The effect of sintering temperature and carbon content
on average grain size of SiC specimens.
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Fig. 7. The effect of sintering temperature and carbon content
on Vickers hardness of SiC specimens.
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Fig. 8. The effect of sintering temperature and carbon content
on fracture toughness of SiC specimens.
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Fig. 9. The effect of sintering temperature and carbon content
on flexural strength of SiC specimens.
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Fig. 10. X-ray diffraction patterns of SiC powder and sintered
specimens: (a) The change of SiC phase with sintering temperature,
(b) The change of SiC phase with carbon addition.
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