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Evaluation of Structural Integrity in the Squirrel Cage of Traction Motor
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Abstract

Many techniques have been developed to evaluate the structural integrity for the traction motor with
squirrel cage. However, the former approaches are not appropriate to our problems and there is no reliable
specification for evaluation of squirrel cage motor. In this study, an improved boundary condition and the
criteria for evaluation are proposed. Using 3-dimensional solid element, finite element model is generated.
The number of meshes can be reduced by considering the symmetry of geometry. Stress analyses are carried

out for three types of traction motors.
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Fig.1 ﬁ&dr of Squirre! Cage Traction Motor
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Fig.2 Half Model of Squirrel Cage
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Fig.3 Applied Boundary Conditions.
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Fig.4 Reduced Model of Squirrel Cage
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Table 2 Comparison of Maximum Stresses
FAL A= 210 kW A etE& AAAE7] 9 A Update Baseline Ratio
AEFS Adste] Aeds & da £ 3¢ . 154 MPa | 216 MPa | 0.713
LB 5 FRe) AA WAL
34 FRQARAG o]Ld LHHH e S5 0 CEN 11.8 MPa | 11.8 MPa | 1.000
o A WA ol 83A-L A, @A
of AHgd eHZAL HASEI} 2220 RPM, 2 g1t oo
kel £x7) 114°C, A= L%} 111°C o]
. ZEutet A=39] Zﬂé‘oﬂ e 2= B o e
Table 1 7} ¢}, e

176 MPa | 226 MPa | 0.779

Table 1 Material Properties of Rotor Bar and End Ring
Rotor Bar End Ring

E 120 GPa 117 GPa

v 0.3 0.3

o 8.898 Mg/m’ 8.898 Mg/m’

ronend

Fig.5 Stress Distribution due to Thermai Load
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AQAFY 3 A AAQY =512 ZEu} Fig.6 Stress Distribution due to Centrifugal Load
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Table 3 Comparison of Maximum Stresses

Maximum Yield Ratio

O paR 330 MPa 380 MPa | 0.868

O END 70.8 MPa 380 MPa | 0.186

T SHRINK 244 MPa 410 MPa | 0.595
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Flg.8 Stress Distribution of Rotor Bar
under Combination Load
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Fig.9 Stress Distribution of End Ring
under Combination Load
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Fig.10 Stress Distribution of Shrink Ring
under Combination Load
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Stress Distribution under Combination Load
(R=20mm)
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Fig.12 Squirrel Cage Shape of 2100HP Electric Motor
in Nuclear Power Plant
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Fig.13 Stress Distribution due to Thermal Load

Fig.14 Stress Distribution due to Centrifugal Load

Fig.15 Stress Distribution due to Thermal and
Centrifugal Loads

Fig.16 Detait View of Stress Distribution in Fig. 15
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Fig.17 Stress Distribution of Rotor Bar due to
Thermal and Centrifugal Loads

Fig.18 Stress Distribution of End Ring due to
Thermal and Centrifugal Loads

Fig.19 Stress Distribution of Shrink Ring
due to Thermal and Centrifugal Loads
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