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Fatigue Life Estimation of Ball Screw in Control Element Drive
Mechanism of SMART
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Abstract

Various kinds of mechanisms are applied or studied for the driving control elements
in reactors. One of these mechanisms is a ball screw type drive mechanism, which
has advantages in precise operation and high stiffness. So this system is one of the
candidate control element drive mechanism of SMART. The fatigue lifes of ball
bearings and ball screws are generally limited by flaking at normal operation, and are
estimated by statistical method. A method to estimate the fatigue life of the ball
screw on a control element drive mechanism is presented, and the suitability of ball
screw type mechanism is discussed in this paper.
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Fig. 1 Ball transfer methods
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o714  RC : Rockwell hardness (C scale)
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Table 1 A 2E% 94 24 AF(q)

a

0.62

0.53

0.44

0.33

0.21

Reliability (%)

90

95

96

97

98

99

0.2

0.1

0.05

« — Relative viscosity

Fig. 2 Bearing life adjustment factor with respect to lubricant viscosity
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