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Position Control of a Brushless DC Motor Considering Variation of Rotor Inertia, Part 2
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F—U— K : 77 LA DC E—#(brushless DC motor), & fillf#l(position control),
TE M far(inertial load), == —7 /L > k7 —7 (neural network)
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Table 1 Specifications of the brushlees DC motor.

Rated power P =200 [W]
T =0.637 [N-m]
@,,=3000 [min™]

J =1.370x10"° [N- m- s¥/rad]

i=2.7[A]

Rated torque
Rated speed
Rotor inertia

Rated current

Reading and Writing
Parameters PC2

PC1 Reference, D/A
(computer) Converter

‘|’ N Rotor Angle |
Up/Down Drive J R 1
Counter System Rotary P
Encoder

A/D Low-Pass
Converter Filter

Phase Voltage
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Fig.1 Experimental system
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Fig.2 Block diagram of position control system.
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Fig.3 Profile of the temporal variation of the
reference angle
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Table2 Inertial loads.

v, (t— NAt)

v, (t— NAt)

v, (t— NAt)

case Moment of inertia J, [N-m-s?/rad]

casel 1.37x10°  (no load)
case2 6.85x10
case3 13.70x10°
case4 10.275%x10°
caseb 17.125%x10°

J(t)x10°

output layer

v, (1)

v, ()

hidden layer

v, (1)
input layer

4 —=a—F)VRy NU—T OHEE

Fig.4 Structure of the neural network.
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(X10%) ——— Teacher signal (X107
2
T 20_ T T T g- 0_ T T T
% 15| - % 15
e | e L
z z
= M 7] e 10¢
§ .. P 5 f
= Vo i [ T o
o p \ RN ! PN S
° | AR R AN/ o i
ol A AW Y S EUATEY 0
40 50 60 70 80 40
time [ms] time [ms]
(a) casel (b) case2
(x10%)
. 20
g WA
% 15} i
1S 3 PR
z .; ,";
E 10 “;
| s
o Vi
° r i
) 1 1 1
40 50 60 70 80
time [ms]
(c) case3
(X109 (X107
— 20 — 20—
=] =] .
g g T
% 15 9 15k o 1
e £ M
Z Z
= 10 = 10
= 5 = 5
e L 8 L
e p <
% %0
time [ms] time [ms]
(d) case4 (e) case5

X6 HELRIR (FHFEE)

Fig.6 Estimation
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Estimated value ©,=1000 [min™]
Estimated value o,=2000 [min]
Estimated value ©,=3000 [min™]
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Fig.7 Estimation results (rotating speed)
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