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Frictional Characteristics of Stainless Steel 440C lubricated with
water at Pressurized High Temperature
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Abstract

The fatigue life of stainless steel bearings is one of the most critical factors to
determine the performance of the driving system. Because the bearings which are
installed on the driving mechanism in the nuclear reactor are operated at high
temperature and high pressure and especially lubricated with water with low
viscosity, the friction and wear characteristics of the bearing material should be
investigated thoroughly. In many control element drive mechanisms in the nuclear
reactor the support bearings are made of the stainless steel and the sliding bearings
ceramic material mainly. This study is focused on the characteristics of support



bearings which may be used in the SMART. The ball bearings are made of
standardized 440C stainless steel, and it supports thrust load including the weight of
the driving system and external force. The friction and wear characteristics of this
material operating under severe lubrication condition are not well known yet, however
it will be changed with respect to temperature and boundary pressure. In this paper
the friction characteristics are investigated experimentally using the reciprocating
tribometer which can simulate the SMART operating conditions. Highly purified water
1s used as lubricant, and the water is warmed up and pressurized. Friction forces on
the reciprocating specimens are measured insitu strain gages.
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Fig.l Photograph of the tribometer system(a) and the reciprocating tribometer(b)
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Fig.2 The pins and the plates Fig.3 Specimen installation on the tribometer



Chemical Composition |Value

Ph 9°C).5 ~ 10.6 (25
Ammonia 10 ppm

Dissolved Hydrogen |<q 5 ppb
Dissolved Oxygen <5 ppb
Conductivity 35microsiemens/cm

Table 1 Water chemistry
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Fig.5 Wear shape after test
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Measured Friction Force

Heating up (4 hour Cooling down (9 hoyrs)

Temperature [UC]

Fig. 6 Variation of friction coefficient with respect to temperature
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