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(A Study on the Parameter Identification of a Brushless DC Motor)
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Abstract

This paper describes an effort to develop a microcomputer-based parameter identification system for three
phase and two phase brushless DC motor. Back EMF equation is derived from back EMF waveform of three
phase and two phase brushless DC motor.

In this paper, a new identification algorithm for the brushless DC motor parameters by Pasek’s technique is de-
veloped. It is found that Pasek’s equation is valid for the brushless DC motor, too. The results obtained clearly
shows that it is possible to implement the identification sys@m for the determination of the brushless DC motor
parameters. To minimize errors due to the ripple component in the measured armature current, digital averaging
filter is employed. The whole identification process of signal generation, measuring, parameter determination is
fully automated. The use of the proposed method in the parameter identification system shows that the averaged
current curve is in excellent agreement with the estimated current curve. Therefore, this close agreement con-
firms the validity of this technique.
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Fig 1. Crout dagram of three phase brushless DC motor,
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Fig 2 Circuit dagram of two phase brushless DC motor.
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Table 1. Parameters of Three Phase Brnshiess DC Motor

parameter value parameter value

Ta 0.593(msec) J 1.40 X 1073 Nmsec?)
Tm 237.084[msec) B 3.91 x 1075 Nmsec)
LY 3573.573(msec) Ty 5.67 x1073(Nm)

I 0561{A) te 221.724(usec)

R, 9.417(ohm) K. 0.032(Vsec/rad)

Ly 5.285{mH) T. 6.45x1073(Nm)

K. 0.032(Nm/A) T | 1.81X107%(Nm)

F® 2 248 BeiAl2(~ ERESS a2l
Table 2. Parameters of Two Phase Brnshiess DC Motor

parameter value parameter| value
T 0.823(msec) J 8.39 x 1075 Nmsec?)
Tm 179.472(msec) B 9.10 X 10~%(Nmsec)
S 921.865(msec) Ty 555%107(Nm)
L 0553[A) te 348.786(usec)
R. 18.081(chm) K. 0.03(Vsec/rad)
L. 14.886(mH) To 7.27%x1073(Nm])
K. 0.03(Nm/A) Tea | 1.58 x1072(Nm)
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It % B85

L(ta) =T/K. : Armature current at t=ty required to
begin rotation

I.=V/R, : Locked rotor or short circuit armature
current

la=I.(1—-KK’) : Steady rotor or short circuit armature
current

te=1dog(1/K’) : Deadzone time
K=n/(ty+1,) : Damping factor
K'=1—i(ts)/1. : Friction factor
Ci=1/r.+1/n

C=1/(z,10) + 1/(1:1)

K—1~(ta/tJK
C=r=-05C,= ——W
l:)|=x/62_——(_)ﬁ|z
b=y 025CF—C;
f=tan"'(c/b))
n=—-C/2+/CY71-C,
n=—C|/2—m
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