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Abstract

The linear actuator consists of a ball screw driver and a servo motor which is a component of
automation and CNC machines. The position control of linear actuator generally uses a PID controller.
The limitation of a PID controller is work well with less plant uncertainty, that if the plant has changed,
the original controller will work inefficacy. To prevent this problem, Quantitative feedback theory used
to handle plant uncertainty. It can be improved efficiency of the controller by formulate frequency
domain specification such as plant input disturbance rejection, plant output disturbance rejection
tracking. Experimental results indicate that the control system is very effective.in tracking the reference

signal and reducing the disturbance at plant output. When setting the reference signal is a square wave.
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The steady state error of the propose method is reduced about 12.21% when compared with PID

controller

Keywords: Quantitative feedback theory; QFT; Ball screw driver
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Plant output disturbance rejection

A = ; <8y
do| [1+PGH
Plant input disturbance rejection
l- = L <3y
di| |1+PGH
Model matching
Y_p || -PSF g5
r 1+PGH
Tracking
a<|——|<p
1+PGH
Noise rejection
X = L <8n
nl |1+PGH
Control effort
4 G <0
n| |1+PGH
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naunansAlunsiedoufimudyanudieds dude
LUU Model matching wazuuu Tracking Taedi F,,
Aouuudaesifesnslendnmsyuuinaautina
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45 93" Z.Qmauﬁaﬁwmimﬁauﬁmmé’zy}zyﬂm
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AN (10)

_ 0.71285+7.926

10
S+7.926 (10)

F(s)

S Uil 2-5 NINYIAN WAL 2562 TInINgATEI

Z) DRC - 010

9

-
) Faculty of Engineering

&

o
o

—0.05

D_g 20 0.1
T Bt
§ N 5 éF\\‘_

o —— 5
3 —20 | | TTTTTTYYTeT
: 40
c _20 -
g —60 e
o Nominal plant v

100
-40
-270 -225 -180 -135
Open-Loop Phase (deg)

JUT 9 Uanen133neseuUdugIuves Nominal plant

v
U v
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Plant output
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Step Response

1.4 T T T r T
1.2 1
1 —————— ——
3 08+ ,
2
g
3 0.6 1
04 1
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0 : b : : b :
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dl Y ] o
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Linear Simulation Results
15 T . :
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E 5 1
E
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5 0 1
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MNSIUSBULEUN SR D UM N Y1198
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£ =) a b4 = A £
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o

1nFUNUIIMUANLUUAIeYTTINana U
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A8WUU Root mean square WUIFIAIUANKUUTLE
A fAUINNIFIAIUANLUUAIONT 12.21%
iesinnnsdeudesumuidyaauiesnves
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~ Naa a a %
I dunguniusedniaim ausaeenwuule
AsaUAaUYINANLILLLELYRITEUY UuABFIAIUAY
Noanuwuuiinlunun1u (Robustness) fiaaa1all
LUUBUYDITEUU FIUANAIIAINAIAIUANLUUT DA
= v & A
FIRRNUUUIINTEUUNATANIAT

HAN1331899 LBLUSEULNBUNANTTNAABLANNE
Nominal plant 1 N5 wuIdIRIUANLUUNLEAT
lasunisuSugulilivsednsaind daussous
ANUANANTOLNGLALATUAIAIUANLUUAIDNT Wee
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