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Frictional Characteristics of Silicon Graphite Lubricated with Water
at High Pressure and High Temperature

Jaeseon Lee, Eunhyun Kim, Jinseok Park, Jongin Kim
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Abstract

Experimental frictional and wear characteristics of silicon graphite materials is studied in this paper.

Those specimens are lubricated with high temperature

and highly pressurized water to simulate the

same operating condition for the journal bearing and the thrust bearing on the main coolant pump
bearing in the newly developing nuclear reactor named SMART(System-integrated Modular Advanced
ReacTor). Operating condition of the bearings is realized by the tribometer and the autoclave. Friction
coefficient and wear loss are amalyzed to choose the best silicon graphite material. Pin on plate test
specimens are used and conmed disk springs are used to control the applied force on the specimens.
Wear loss and wear width are measured by a 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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Fig. 1 Schematic diagram of the tribometer

slmlEAEAE e gA Hen @]
Aol Y 2 AYATZ Aoldct. Hrl Aol
dye Axdol Bed 49 ¥F 2 24E AA
AN et 458 Aeiste] mAFT.

Fig. 2 Reciprocating tribometer
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Table 1. Physical and mechanical properties of
8iC30, PG9723 and PGS200

3
SiC 30 PG-9723 PGS200
Densit
2.65 R .

( g/mm?) 6 2.80 2.60
Compressive

strength NA 552 482.65

(N/mm®)

Graphite
Composition App. 35 NA NA
(% of mass)

Thermal

Expansion 3.0 414 23

Coefficient | (20~200C) |(20~2007C) {(70~ 1000°F)
[107/K]

Modulus of
Elasticity 140 152 124
{kN/mm™]
T A HygH A a’d ait
A ZAL Schunk MAMAT MAMAT
= 16
32
6

(a) Plate specimen (Unit : mm)

o5

(b) Pin specimen (Unit : mm)
Fig. 4 Shape and dimensions of specimens
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Fig. 5 The installed specimens

Table 2. Water chemistry

pH 10 257C)
Ammonia 10 ppm
Dissolved Hydrogen 25-50cc/kg H20
Dissolved Oxygen <5 ppb
Dissolved Nitrogen 0-100cc/kg HO
Chloride <0.05 ppm
Fluoride <0.05 ppm

Iron <50ppb
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Table 3. Wear losses of SiC30, PG-9723 and
PGS200

BN VN T B
248 A A e [dEe ] @

SiC30 (Plate| 8.3756 | 8.3736 | 0.0020

13
49

PG-9723 Plate| 8.7154 | 8.7108 | 0.0046
o |PCOS200 [Plate| 7.9114 | 7.9080 | 0.0034
44

PGS200 [Plate| 7.9064 | 7.9036 | 0.0028
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Table 4. Wear width of SiC30, PG-9723 and

PGS200
B
A1y AlH (plate) He
(mm)
SiC30 | Pin - SiC30 2.0
1 Ay
PG-9723{Pin - PG9723 3.84
PGS200 | Pin - PGS200 2.79
2¥ Ay
PGS200 | Pin - PG9723{ 3.15
SiC30°] PG-9723E0}:=  1.84mmAE 1

PGS200R2.T}= 0.79mm 2tov, PG-9723% Ho=
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Fig. 6 Friction coefficient of PG-9723
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Fig. 7 Friction coefficient of SiC30
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Fig. 8 Friction coefficient of PGS200
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