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Abstract - This paper presents a method of
tolerance analysis for a electric machine. Tolerance
analysis technique is required to find the tolerance
band of design variables and estimate the
characteristic distribution of the electric machine,
because that manufacturing tolerances as well as
measuring errors have a great influence on the
electric machine. Therefore, this paper introduces
Stochastic Response Surface Methodology to achieve
the tolerance analysis. As an example, the tolerance
analysis is applied to the analysis of torque
characteristics for a BLDC motor from the electric
point of view.
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Fig. 1 Tolerance band of design variables
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Fig. 2 Analysis model and design variables
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Table 1 Parameter Description

AAuSE AAZXNE
7;:Dead zone (deg.) 18
z,:Skew angle (deg.) 0

x3:Stator yoke Thickness (mm) 4
z, Tooth width (mm) 4
25 Tooth shield angle (mm) 98
2
1

Zg'Slot open width (mm)

;' Tooth shield height (mm)
2g:Air-gap length (mm) 0.8
z3:Slot fillet radius (mm) 1
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Fig. 3 Effects of design variables on the torque ripple
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Fig. 6. Distribution of outputs at each design variable tolerance of
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