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Electric Current Activated Sintering of Hard Silicon Carbide

at Lower Temperatures with Aid of Carbon Onion

Yuta SAKAI Yuko AONO and Atsushi HIRATA

Silicon carbide bodies are prepared by electric current activated sintering at lower temperatures with the aid of carbon

onion. Sintering process is monitored in terms of compaction rate of silicon carbide particles. The variations of relative

density and hardness of sintered bodies are related to carbon onion content. As a result, the addition of 8 mass% of carbon

onion provides silicon carbide sintered body with 94% of relative density and 2800HV at as low sintering temperature as
1850°C. Carbon onion is found to contribute to smaller void formation caused by inhibition of grain growth and to peak

shift of the highest compaction rate to lower sintering temperatures. Furthermore, the inclusion of carbon onion influences

little effect on hot hardness and improves lubricity and electrical conductivity of silicon carbide sintered bodies.
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Table 1 Properties of silicon carbide powders

Crystalline structure | B-SiC
Specific area 60 m’/g
Mean diameter 33 nm
Impurity content
o 1200 ppm (0.12mass%)
Fe 25 ppm
Ni 4 ppm
Cr 7 ppm
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Table 2 Ball milling and mixing conditions

Carbon onion content 0~8 mass%

Milling time 20 h
Rotating speed 100 rpm
Dispersant Ethanol

Ball material SUS304 (¢3.18, 4.76 mm)

SUS440C (¢7.94 mm)

Table 3  Sintering conditions

1850, 1700°C
240 s (1850°C )

3600 s (1700°C)

Maximum temperature
Holding time

Temperature rise rate 250°C/min
Compaction pressure 50 MPa
Atmospheric pressure <60 Pa
Sintered body diameter $12 mm
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Fig.1 Variations of relative density and hardness of SiC bodies in
terms of carbon onion contents at sintering temperature of
1850°C
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(c) Carbon onion content: 8mass%

Fig.2 Scanning electron microscopic images of surface of SiC sintered bodies
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Fig.3  Shift of compaction rates of SiC compact caused by the addition
of carbon onion

L L7z, BESEBE, % 2X10%Pa LT £ CIE L72%ICT
VT T U RIS RIS T T o 7o, IEAGURE O I E R
WITEA OB T2 TR B OIRENE N5, 2 2 THIE
BRI 2 T 5700, £ HEGATOUR; CrRBR i E %
FIIN U7 RARE TN LR 2 228 S/ 7. 3T A lE L, 2
OO a R 1=, BERFE R AR5 1 RT

BERETELE 1700°C THERL L 7= SiC D HDOBEREA Tl g Tl



N—RYF ZH YV ZEBEIE UL BEIEIC K DBRERILT 1 ROERES

8$§— 7+ 1800
< | -
41500 F
=
° ]
o 80 —41200 =
2 5]
£ | p ] T
< -
z | %
L —@—Rclative density | 900
--x-Hardness ]
[ H N B R
7 0 2 4 6 8 600

Carbon onion content  mass%

Fig.4 Variations of relative density and hardness of SiC bodies
in terms of carbon onion contents at sintering temperature
of 1700°C
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Fig.5 Hot hardness up to 800°C of SiC bodies sintered at 1850
and 1700°C
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Table 4 Hardness of SiC sintered boies after hot hardness measurement

Hardness [HV]

Test specimen

As-sintered Hot hardness tested

SiC + carbon onion 4mass% 2600 2700
SiC + carbon onion 8mass% 950 920
SiC 1400 1400

Table 5 Friction measurement conditions

Stainless Steel (SUS440C)

Ball material

Ball diameter 4.8 mm
Atmosphere Air
Normal load 0.77 N

Sliding speed 6.8~11.0 mm/s
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Fig. 6 Variation of friction coefficients SiC sintered bodies in
terms of sliding distance
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Fig. 7 Variation of electrical resistivity of SiC sintered body
including carbon onion
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