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ABSTRACT

SiC has been widely applied for mechanical sealing as a sealing material. SiC sintering is commonly made
of reaction sintering, presureless sintering, and hot isostatic pressing (HIP) sintering. In this investigation,
however, clay bonded sintering was used to avoid any complications of the special sintering methods as mentio-
ned above. In order to prevent harmful SiC oxidation in the clay bonded sintering, clay and frit were used
to form the SiC oxidation protecting layer and graphite was added to provide high solhd lubricity. As a result,
the material with 6% clay {clay 54% and frit 0.6%) and 2--4% praphite {45 mesh) sintered at 1400°C for
3 hours, showed the following physical properties; porosity 6%, static friction coefficient 0,15, kinematic coeffi-
cient 0,1, and specific wear rate 4.8 107%F mm’kgf~!. On the other hand, the flexural strength was 900 kgf/om’.

This tribological characteristic properties were similar to those of the reaction sintered SiC except the flexural
strength.
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Table 1. Composition of Raw Material {unit: wt%)

a-SiC . .
2120 | om0 | gaw | PO |
27 13.5 4.5 49 54 0.6
Table 2. Contents and Swize of Graphite
sample size of graphite
No. graphite, content,
{pm) (wt%)
11 150~-500 2
1-2 150500 4
2-1 45--1450 2
2-2 45--150 4
31 <45 2
3-2 <45 4
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Table 3. Chemical Composition of Clay and Frit (unit:

wtt)
Clay Frit
510, 57.87 61.50
AlLO, 27.78 18.68
Fes(Oy 0.95 -
T, (.46 -
Cay 0.37 3.0
MgO 0.14 10
K0 1.96 44
Na,O 0.22 2.8
B,Oy - 2.3
Zr0, - 34
L, - 1.9
Ig.loss 951 —
243217
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Fig. 1. Flexual strength of sintered bodies accordmg
to the content of graphite at 1400°C for 3 hr.
(particle size of graphite: 150~-500 um)
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Fig. 2. Static friction coefficient and relative stremgih
of sintered bodies according to the average pa-
rticle of graphite at 1400C for 3 hr.
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Fig. 3. Flexual strength of sintered bodies according
to the average particle size of graphite at 1400€
for 3 hr.
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Fig. 4. Kinetic friction coefficient of sintered bodies

according to the content and the average par-
ticle size of graphite at 1400T for 3 hr.
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properiies specific flexual stalic kinematic specific
wear rate strength friction friction gravity
sample No. {mm?/kgf) (kgf/cm?) coefficient coefficient
1-1 700 021 0.15 2.28
1-2 300 0.21 0.20 2.18
21 4.8% 1079 750 0.18 (.10 2.30
2-2 1.3%1077 400 0.16 0.13 2.22
3-1 4.8% 1071 900 0.15 0.1¢ 2.46
3-2 1.1% 1077 880 0.15 0.12 234
—1030— Ay




it e SiC 2

{a) Before sintering

s

aha whe %4

N z-SiC
® 3-5iC
4. clay
i — 0 Sita
o - x Mullile
o.8=
u :
X .82
A
a2z
o— 1 T T =T
20 30 40 &0 70 80 (deg}
(b) After sintering
]
~ 1=
[ -
a.e8=
a z
X 8=
L4z
2=
o S :

—
20 (deg)

Fig. 5. X-ray diffraction patterns of the bodies before and after gintering at 1400C for 3 hr
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