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Analysis on retaining ring shrink-fitted on rotor body in 2-pole generator

Suk-Hwan Hwang and Jae-Seung Choi

Key Words : Shrink Fit (2 %), Residual Stress (%F-53), Contact Pressure (B
Corrosion Cracking (3-8 £4] 7 ¥)

248), Stress

ABSTRACT

The retaining rings used to restrain the end turns of the rotor winding against centrifugal force require very careful
attention during design and manufacture because they have traditionally been the highest-stressed components of the
generator. In other words, the rings maintain their shrink fits during their entire service life. In this study, using finite
element method, the part of shrink fits in generator was analyzed to obtain residual stresses in retaining ring and contact
pressures between contact surfaces at zero, rated, and 120 rated speeds, respectively.
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Fig.1 Finite Element Model
Table 1. Material Property
Rotor | Retaining
Body | Ring | C°PP"
Young’s Modulus (GN/m?) | 207 207 117
Poisson’s Ratio 03 0.3 0.35
Density (kg/m”) 7,833 7,833 8,940
Yield Stress (MN/m’) 552 | 1,179 -
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Table 2. Chemical Composition

Rotor Body Retaining Ring
Weight Percentage
C 0.032 0.052
Mn 19.25 19.82
P 0.023 0.027
S 0.001 0.001
Si 0.3 0.34
Cr 18.35 18.76
N 0.59 0.684
Sb 0.0003 0.001
As 0.008 0.003
Sn 0.003 0.003
Al 0.016 0.005
\Y% 0.08 0.04
Stress
(MN/m’) Retaining Ring
1,179
552 Rotor Body
E
Strain

Fig.2 Stress-Strain Curve
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Fig.4 Distribution of von-Mises Stress (Case 1I)

Fig.5 Distribution of von-Mises Stress (Case IID)
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Table 3. Maximum Values of von-Mises Stress
Units : MN/m?
Rotor Body | Retaining Ring
Case I (Shrink Fit) 416 609
Case II (Shrink Fit +
100% Rotation) 191 210
Case II1 (Shrink Fit +
120% Rotation) 346 1,150
Yield Stress 552 1,179
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