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Implementation of the Fuzzy Controller for DC Servo Motor
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abstract

In this paper, an implementation approach of Fuzzy
Position Controller for DC servo motor which requires
the faster and more accurate dynamics is presented, The
proposed Fuzzy position controller is consists of an
adjustment routine obtaining optimal scale factors
and a Fuzzy control routine inferencing optimal control
signals,using 80286 microprocessor and DT 2801 board,
Comparing to conventional PD controllers, the control
performances such as reaching time, overshoot,
disturbance adaptability and etc. are substantially
improved,
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Its Dynamic Responses(200{ms/div])
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Table-1., Specification of DC Servo Motor

« = 0.00170 (K}

B = 0.002727 [kg-cm-sec)

Kb = 0.04098 [V-s/rad) Ky = Ki- = 0, 086875[kg -cm/A)
Rated Voltage Us = 15,0[{V} Rated Torque Tn = 2,35 [Kg-ca)
Rated Current In = 5,56 [A]  Rated Speed Na = 3875 rpm
Rated Power Pa = 60 [¥] TAMAGAWA SEIKI NO:TS1415N°

Re = 1.300 {2}
J = 0,00016{Kyg-cm-sec?)
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Table-2. Optimal Values of Scale Factors

Scale Factor
CE [ cce T cu
0,30 | 0.80 | 1.20
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Table-4. Simulation Results

| PD Control. Fuzzy Control,

T N N N )
R.T. 225 275 200 210
0.V, 0.67 1.94 0.16 0.18
S.E. -0.14 -0.30 -0.07 -0.10
S.T. 350 500 250 280
0.P 4.46 12,93 1.06 1,20
S.P. =0.93 -2.00 -0. 47 -0, 67

0.V, [rad]):Overshoot, S.E.{rad):Steady State Error
R.T. [ms]} :Reaching Time 0.P.[%] :Overshoot Percentage
S.T. [ms) :Settling Time S.P.[%] :Steady State Error

E -5 24 23

Table-5, Experimental Results

] o PD Control Fuzzy Control

SY [ Susl | ¥e | S¥st | %
R.T. 223 254 185 192
0.V. 0.71 1.96 0.14 0.16
S.E. -0.17 -0.28 -0.10 -0.12
S.T. 350 460 220 230
0.P 4.73 13.07 0.93 0.8
S.P, -1,33.1 -1.87 -0.67 -0, 80
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