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A Study on the Frictional Characteristics of Bearing Materials for the
Main Coolant Pump in SMART
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Abstract

Experimental frictional and wear characteristics of silicon graphite materials lubricated with
high temperature and highly pressurized water to use for the journal bearing and the thrust
bearing in the main coolant pump bearing of SMART is studied in this paper. Similar
operating condition of the bearings is realized in the tribometer, so the materials are lubricated
with high temperature and highly pressurized water. Friction coefficient and wear loss are
analyzed to choose the best silicon graphite material. Pin on plate test specimens are used and
coned disk springs are used to control the applied force on the specimens. Wear loss and
wear width are measured by an precision balance and a micrometer. The friction force is
measured by the strain gauge which can be used under high temperature and high pressure.
Three kinds of silicon graphite materials are examined and compared with each other, and

each material shows similar but different results on frictional and wear characteristics.
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SiC 30 PG-9723 PGS200
Density (g/mm?) 2.65 2.80 2.60
Compressive strength
) NA 552 482.65
(N/mm”)
Graphite Composition
App. 35 NA NA

(% of mass)
Thermal Expansion
Coefficient [10 %/K]

Modulus of Elasticity

3.0 (20~200C) | 4.14 (20~200C) | 2.3 (70~1000°F)

140 152 124
[kN/mm?2]
T A HygE B a’s a’d
A AL Schunk MAMAT MAMAT

Table 1. Physical and mechanical properties of SiC30, PG9723 and PGS200
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(a) Plate specimen (b) Pin specimen

Fig. 5 Shape and dimensions of specimens
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Fig. 6 Reciprocating Tribometer with

installed specimens

AL YAAsIEZe] 5 2108 257 Y5t 33 SHTE o] &sto] 25T EoA =
AAe wrEon 1 A EEE Table 20 YeEY AT

pH 9.5-10.6 (257C)
Ammonia 10 ppm
Dissolved Hydrogen 25-50cc/kg Hz0
Dissolved Oxygen <5 ppb
Dissolved Nitrogen 0-100cc/kg Hz0
Chloride <0.05 ppm
Fluoride <0.05 ppm

Iron <50ppb

Table 2. Water chemistry
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Table 3. Wear losses of SiC30, PG-9723 and PGS200
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Al A1 (plate) wEH % (mm)
SiC 30 Pin - SiC30 2.0
14 AE
PG-9723 Pin - PG9723 3.84
PGS200 Pin - PGS200 2.79
2" A1g
PGS200 Pin - PG9723 3.15

Table 4. Wear width of SiC30, PG-9723 and PGS200
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Fig. 7 Graph of data to calculate

friction coefficient
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Fig. 8 Friction coefficient of PG-9723
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Fig. 9 Friction coefficient of SiC30
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Fig. 10 Friction coefficient of PGS200
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