ISSN (Print) 1598-5385
ISSN (Online) 2233-6648
LAT=> Journal of the Korean Magnetics Society 25(6), 203-207 (2015) http://dx.doi.org/10.4283/JKMS.2015.25.6.203

Analysis of the Effect of Manufacturing Tolerance on Induction Motor Performance
by Univariate Dimension Reduction Method
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This paper introduces a probabilistic analysis method in order to analyze the effect of manufacturing tolerance on induction motor
performance occurring in massive production. The univariate dimension reduction method is adapted to predict probabilistic
characteristics of a performance function due to certain probabilistic distributions of design variables. Moreover, the sensitivity
information on mean and variance of the performance function is estimated, and then the effect of randomness of individual design
variables on the probability performance function is analyzed. The effectiveness and accuracy of the method is investigated with a
mathematical model and an induction motor.
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Table 1. Weight and quadrature points for a standard normal PDF.

Quadrature points Weights
x! X X o' o’ o
-3 0 J3 1/6 4/6 1/6
X, X,
“(M,/JZHUZ)
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o o— X
(th=30,45) | (tho 1) (14430, ) (=150, 1) | (y+1.50;, 1)
(44, 4, —1.50,)
o
(4, pt, —30,)
(a) 3 points (b) 5 points

Fig. 1. Locations of quadrature points.
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Table II. First and second moment of Eq. (12).
Wy o7 Function call
Exact solution -5.5 8.31 -
MCS =55 8.3 200,000
uDRM -5.49 8 7

Table III. Sensitivity of mean and variance of Eq. (12).

Ow/on, Owy/on, Oc,*/ow 0o, /ou, Function call

Exact solution -2.5 -1.3 39 2.55
MCS 25 -13 3.89 2.54 200,000
uDRM 25 -125 3.8 2.5 7
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Fig. 2. (Color online) A quarter model of a 340 kW and 4 pole
induction motor.
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Fig. 3. (Color online) Five probabilistic design variable relating to a
rotor bar.
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Table I'V. Mean, variance and their sensitivity of rated torque.

" Wy o owlop;  Bojldw
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