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Analysis of Shrink-Fitted Retaining Ring on Rotor Body in 4-Pole Generator
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Abstract

A study about the shrink fits of rotor and retaining ring in generator was performed for the cases of three
radial interference. The shrink-fitted retaining ring used to restrain the end turns of the winded coils in the
rotor against centrifugal force requires very careful attention during design and manufacture because it has
traditionally been the highest-stressed component of the generator. The contact pressures and residual stresses
were obtained by the finite element analysis for each radial interference at zero, 100% rated, and 120% rated
speeds, respectively. The results of analysis show that the radial interference in use needs to be increased
carefully.
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Fig.2 Finite element model

Table 1 Material properties

Rotor Body Re}t{ail:éng Coil
(B50A685-S3) (18Mn-18Cr) (Copper)
E 207 GPa 207 GPa 117 GPa
v 0.3 0.3 0.35
0 7,833 kg/m’ 7,833 kg/m® | 8,940 kg/m’
Stress
(MPa) %
1,179 Retaining Ring
Rotor Body
5521 . 0.015E
E
i
Strain
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Table 2 Maximum equivalent stresses at rotor body and
retaining ring for each case

(unit : MPa)
Case Case Case
1 I m
Rotor
200 252 305
Zero Body
Speed .
P Retaining 454 568 683
Ring
100% lézt(;’yr 191 147 182
Rated Retaim
Speed | Relaming | cog | ge3 | 455
Ring
Rotor
120% Body 302 288 268
Rated Retain:
Speed | ReWIMNg | pu0 1 507 | 949
Ring
5 € 2
E drgol 9% 79 $EHL og 2xo o
A o] glon) whAr AAy 3 FEE=
AL Aol Fupgo uel mA o] Hu ojg &
T OES 120 £% zﬂa}gq. wpebA, 2 A g
N9 REFL 100% SToA nE Hx ¢Hg
Holml 1 A& & Ll 120% £ =] ]/\1 o] Eto)
SAES YT Fx %A AAFooF ) B
AFAAE AA B4 T 2H7) JAA} 0
Heo] € ¥ 203 o] WA 2 g
4 A%g wm FAESAR, dA9 79 wx
Fol A4a Ao digk Az 4771 gade
A8t
HoEH
1) A, HA%, 2000, 2 F 279 aeold
g 9 g EH“ " W@riATE] EAGdEd
3] =3 A, pp.849-853.

(2) Hargett, Y. S., 1982, Large Steam Turbine-Driven
Generators, Large Steam Turbine Generator
Department, General Electric Company.

(3) Warren C. Young, 1989, Roark’s Formulas for
Stress and Strain, Sixth Edition, McGraw-Hill.

(4) S. P. Timoshenko, J. N. Goodier, 1970, Theory of
Elasticity, Third Edition, McGraw-Hill.

(5) ABAQUS User’s Manual, Version 5.7, 1997,
Hibbitt, Karlsson, & Sorensen, Inc..

(6) Keck, R. 1., 1992, Generator Engineering and
Development, TGE92-40, GE.

(7) Dawson, R. N, and Miller, R., 1992, Generator
Design and Development Engineering, TGE92-37,
GE.

- 853 -



