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Analysis of Rotor Dynamic Characteristics of AC Traction Motor
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ABSTRACT

An AC traction motor was developed, of which the rotor core has an unique structure,
made of multi-layered silicon steel plates which were shrink-fitted to a shaft. The

equivalent material properties were estimated with a newly proposed efficient method,

based on the correlation between finite element analysis results and modal testing. A

general rotordynamic analysis for the rotor with the equivalent material properties was

carried out to evaluate the structural integrity of the virtually built-up motor.
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Fig. 1 Finite element model of rotor of electric
motor

#HRLSNERHEX/A 9 A A 2 E, 199943/349



us(x, 9,2, 0= w(x, H

L IEENES c}ﬁm 2

=%ff fﬁrxxexxdxa’ydz
2

f f f T, 6 dxdydz (2a)

_k
2
2L e 2ok

T——fffp[z( + (%

)2] dxdydz

(2b)

Aol Augsel gk 2o wBAAUAL L5
AL e 2o

v=1 ["IELCL) 4 k6,48 ax

+%f0 [EZIZ(—df)2+kGZAZﬁZ]dx (3a)

T=1 [To 03y + 4,22
w1 ol n-2) 21 4,02 4 (3b)

Mok AL e B 3AY YAUFE A
g3t £ENUAY BANUAE BN

wie, = 3 hDw (42)
e B WICTIC (40)
T= 40} T )
+5L) Tm N 9) (5a)
= w0 Tk Hu()

+ 5 (D) Thy Nl D) (5b)

350/t =22 3TSBEEX /A 9 A A 2 &, 1999¢

Fig. 2 Photograhp of traction motor and axle
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Fig. 3 Frequency response function of rofor in free
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Fig. 4 Frequency response function of rotor in free
boundary condition (calculated)
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Fig. 6 Angle, stress, moment of rotor with rating
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Fig. 7 Mode shapes of rotor with bearing

Table 1 Natural frequencies of rotor [Hz]

Mode # 1 2 3 4

fn 160 454 739 1423

AYY Aoz BAt 97M ¥EEE wWolYe
32 1.39%x10° N/melF, $353& wojgde 74
2 465%10° N/mo) e},

3.4 H|SY BTSN
A4 oy AF/E AEAY F AAHEINEA

352/ L SHEIEEX/A 9 A A 2 F, 19999

N
T

an
T

Torque { #Nm)

ol
o

o

b
o

5285 3 35 4 46
Time (Sec)

Fig. 8 Torque pattern of traction motor

«10*

9z (kPa)

76 .2 265 8 35 4 4%
Time {Sec)
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Fig. 10 Uncontrolled torque of traction motor
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