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Speed Sensorless Control Using Current Observer for AC Servo Motor

FOEW -8B o
(Kwang Ho Yun * Moon Hyun Nam)

Abstract ~ This paper proposed a new speed sensorless control method for AC servo motor, which is based on the
current observer. Recently, the study in the estimation using a observer is being widely progressed. In order to prove
the superiority of the current observer, we made a comparison between the simulation using current observer and that
using Luenberger observer. And also, a comparative experiment of the speed control of the AC servo motor using a
sensor and using current observer has been executed. The experiment result shows that the estimation using current
observer is superior to the estimation using Luenberger observer or to the speed response using a sensor.
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3. AAH 7Y
=2TAA ALGT ARVEVIE ol Az=g THE
a¥5e Zon A3 Al8d IF NEAFNY A &
15 2t}

* l.ﬂn

PWM
R dompaeel By [ 00,
.

Xdely a5
——

 fge
o [z
a3 5 HotE AAHe EFMET

Fig. 5 Block diagram of the proposed system
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Table 1 Specification of the AC motor.

AA&H 400 W
AHEZR 130 Kgf - cm
AR A5 3000 rpm
AR 28 A
AAAL 34220V

A7 AR BA 0.16x10 Kgf - cm - sec®
AARY 101.6 Kw/sec
AZAJEE 2~ 1.02 mH

A L3 AF 5000 rpm
cAHYER 39.0 Kgf - cm
=% 1.73 Kgf
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Table 2 The simulation results of constant speed without load
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Table 3 The results of constant speed without load(3000
om)
71E44 714 %(3000 [rpm])
9S54 Maximum o Tr
% T
#j o] 7] overshoot[rpm] 605 [ms] s[ms]
Sensor 3095 3.16 27 98
Luenberger 3065 2.16 56 125
Proposed 3020 0.66 43 117
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X 4 2551 A2H Ag ZHal (300 rpm)
Table 4 The results of constant speed without ioad (300 mm)

71494 71€4 =(300 [rpm])
o E :
Ao} : i ov::‘[;haﬁozl[lgm] 7605 [:1;] [:12]
Sensor 322 7.33 12 -
Luenberger 390 30 15 -
Proposed 308 2.66 15 51
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Table 5 The results of constant speed with load(3000 mm)
S 7122 %(3000 {rpm])
$954 Maximum %08 Tr Ts
#} o] 7] overshoot[rpm] {ms] [ms]
Sensor 3050 1.66 67 88
Luenberger - - 87 113
Proposed - - 77 102
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Table 6 The results of constant speed with 10ad(300 mpm)

71E99 7124 x(300 [rpml)

SHEA Maximum 9%0S Tr Ts

2 o] 7] overshoot{rpm) ? [ms] | [ms]

Sensor 315 5.00 43 72

Luenberger 325 8.33 49 -

Proposed 303.4 1.13 45 72
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