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Position and Speed Control of the BLDC Motor based on the Back-stepping(Gain design)
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ABSTRACT

In this paper, we propose a design method for the position and speed controller, current control of a Brushless Direct
Current(BLDC) motor using back-stepping design techniques. Further, to stabilize the whole system, and proposes a method for
setting the appropriate gain control to improve the tracking performance. By applying the proposed controller to 120W BLDC
motors were tested for the ability to follow the position, velocity and current reference. Since the simulation results of the steady
state error is within 1%, we were able to show the usefulness of the tracking performance of the proposed controller.
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¥ 1. BLDC ™M&7| mizioi el

Table 1. BLDC motor parameter
Motor Rated Power 3-phase 120W
Motor Rated Speed 5000 RPM
Pole Number (p) 4
Stator Resistance, R, 0215 Q
Stator Inductance, L, 0.055 mH
Moment of Inertia, J, 0.0000085 Kgm®
Friction coefficient, B, 0.00010625Nm/rad/s
back EMF constant, A 0.00234 V/rad/s
Torque Constant, K 0.0215 Nm/A
gAmEe Be E 29 P,
E2 S 2¥=d
Table 2. Condition of BLDC motor driving
Times (s) | 0~0.2 | 0.2~0.3 | 0.3~0.7 | 0.7~0.8 | 0.8~1
0,.,(rad) | 7536t | 157 jgg_'g o | 157 +}75%?’6615
w, s (rad/s)| 7536 0 -753.6 0 753.6
7, (Nm) 0.05
k, 1999
k, 1.25
k, 1,000
k; o 3,000
k4 5,000
k4 7,000
ks 9,000

F 29 HxAAA Aofol5 k,, k& (=203
w, =50 Z sk 2 (18)3 2] (19)el <Js] Azl
grolth, Ea k= 1,000004 9000744 oAl gkl
s dofx & v 37 gk

E 3 HMololS kol th3t M2
Table 3. Three roots at the gain &,

i

Gain Root 1 Root 2 Root 3
ki -501+i1010 -501+i1010 -2000
k; -508 -2000 -2490
k4 -268 -2000 -4730
k; 4 -187 -2000 -6810
k; 5 -144 -2000 -8860
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Table 4. Speed tracking performance of The gain &,

Gain Overshoot  |maximum speed| steady state
[9%] [rad/s] error [%]

K, 28.3 966 =1

k; , 14.7 864 =005

k; 5 116 840 = 0.05

K 4 9.9 828 =005

ks 88 820 =< 0.05
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