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Characteristics Analysis of BLDC Motor According to PWM mode
Using Finite Element Analysis

Hyun-Hun Shin, Tae-Heoung Kim. Hyun-Woo Kim, Sung-Gu lLee, Ju Lee
Dept. of Electrical Engineering, Hanyang University

Abstract -~ This paper presents characteristics
analysis of brushless DC motor(BLDCM) which
driven by two types of PWM mode. The phase
current and torque ripples are generated
differently at each PWM mode. So they have a
different influence on motor characteristics. In
this paper, we have analyzed characteristics of
BLDCM using time-stepped voltage source
finite element method. The effect of two types
of PWM mode had been confirmed by comparing
each phase current and torque ripple waveform.
The compared simulation result is useful to
select a better PWM mode.
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Fig. 1. Analysis Model
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Table 1. Specification of analysis motor
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Azt AF : 0.462 ()

A=}

z = 23 4o : 0.5 (mm)

=4 0 4 (A)
27 1 20 (mm)

AZE% 75 (mm)

HAA

FEAZYE : 0.2957 (T)

BT | owa Zo@B) : 2.5 (mm)

A7 29 : 300 (W]
48 A 48 (V)

373 £x : 2900 {rpm)
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Fig. 2. Drive circuit of BLDC motor
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Fig. 3. BEMF waveform and 2 types of PWM mode
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Fig. 4. Current path of freewheeling state in PWM-ON mode
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Fig. 5. Current path of freewheeling state in ON-PWM mode
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Fig. 6. Analysis waveform of phase current
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Fig. 7. Analysis waveform of torque ripples
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Fig. 8. Analysis waveform of radial force at teeth
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