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A Study on the Position Control of BLDC Motor
with a New Sliding Surface

A AHE" - KNSFRE
(Dae-Sik Lee - Soo-Sik Park)

Abstract ~ A robust position control method of the BLDC motor using a new sliding mode control strategy is
presented. The main property of variable structure system(VSS) is that the system response is robust and insensitive
to parameter variations and external disturbances in the sliding mode. When using the conventional VSS, generally the
reaching phase problem occurs, which cause the system response to be sensitive to parameter variations and external
disturbances. Furthermore, the speed of response is relatively slow because the switching surface is a linear function. In
order to overcome these problems, VSS with nonlinear sliding surface eliminating reaching phase is proposed. The
validity of the proposed scheme is shown by results of simulations and experiments for the BLDC motor with variable
load.
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Table 1 Parameters of BLDC motor
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Fig. 2 Experimental load of BLDC motor

a9 a)e 7IEd €8eld W A spETRA
Zlel tid Algdeld ZAFpolrt Z1gelM BEuist o
AL 1329 Kgol 738 28 W fx3 $dolx,
d4& 0663 Kg9 Fag 23S o dA23 $gelch
A Holxrh EAMSnRE st o] wHFt SH& st
F Ao 29 e 71EY &Eold wWel o
A4Y Zoelth AEHeA Axet A

THE 7HEE B+ Ath
HA Aol EAstE v £dold BE
? 0371011 Wk AgPeld Aol HAF
38 ALgIATE 2 Aa)elX Be

724

= 2 Ajoj7] o5
Table 2 Controller gains

Conventional| NVSS-I NVSS-I
® -0.7 -0.7 -0.7
P -05 -05 -05
h 0.0 15 15
¢ 0.0 -0.0001 -0.0001
A 0.0 00 100
K, -15 -15 -15

upgl o] 9o W7 YL HYEL ¢ F Ytk
HAE Eold AE MR MAFERA A AL, Y
setold WE JHAE HHFERA 7Y 29 39 bl
Y SEHLEY AMHASE B £ dY 29 4b)E 2
Aol EXste vAH Feteld WL AXE AT
ZAo719] A ANaddoe] AY Aslojtt aYPelA B
uhg} zrol A Mo)xrt EASIH, Al Belol Y} AR} FA}
e 2 5 A

a9 5% @3 #Holag AAY vidY &2told WL I}
A AAFRA 7| AEHeld Aot T Sa)elA
B vie} Fol & EAo} A AHIAALE B F 9
th 29 Sy A HolAE AAT vMdY Sdold W
< 7HAE 7HETRA Y A Ala”de dY Ao}
2 5(a)9+ (b)°ﬂ"1 He upel of A Hojart EA48
A FES E F Uk 3Y 5de Aol ol A3k =0
HE iHEi%M] H“MJ% ¥ o otk ol A &Y F3le)
Zetold BEo EAFL ovjsin A7 P =
BAGE omcl Algdold ARG {FAIEE 2 $ 3
At

28 5(e)e A&AAYYE A s A9 Holx AF
oo 8=O.5°]1’+ Aol BE uiel Zol AEY @A)
AAHRLH, AX oxo] 3 7S IY 5SollAe o
BdE Aol 98 A0t A9 FAE £9E HF e
B 5 it 298 3 ~ % 59 AFo] oig vmst 8
o Folx gl

E 3 AEed ¥ 4% ZHe vm

Table 3 Comparison between simulation and experimental

results
Bl W3 =
SR EC TN IO,
Algorithm 2 2Hrad]
/%
(0.663Kg—1.329Kg)
Algdol A 0.035 s
Conven.
A% 0.04 r
A gg ol 0.035 i
NVSS-I
Ag 0.045 r
Al g ol 0.0012 &
NVSS-II N
A 0.0085 i




With Load
0.863Kg

1.329Kg

Position Errorfrad]

[ 0.1 02 03 0.4 05 06
Time{sec]

(@) AAEHA g Al geold A

(a) Simulation results for position response

With Load
0.663g
5 1.329kg
% ——
£
w
[
-3
E
3
O
a 0
06

(b) Aol g 2d A
(b) Experimental result for position response

1Y 3 7€ &eld ¥WE A& BLDCAF7Y 94X

<]
+H

Fig. 3 Position responses of BLDC motor with conven-

tional sliding surface

With Load
0.663Kg
g 1.329Kg
4 .
=
g
w
e
o
B
[}
o
o 0.
06

(@) AIA ol g A Bl A

(a) Simulation results for position response

ME22 S2lolg H§ JIXIE BLDC M E2(2 $1X Holof s o3

Trans. KIEE. Vol. 48A, No. 6, JUN. 1999

Position Error{rad]

With Load
0.663kg

1.320kg

0 01 02 03

Time([sec)

04

05 06

(b) AAEHo g 4y Ay

(b) Experimental results for position response

¥ 4 fAdolxrt A Y oy W x|
BLDCZ&719 A&
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