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Nonlinear Simulation Model of An Electric Servo System
for An Automatic Landing System

By Masahiko NAGAYASU and Yuso HORIKAWA

ABSTRACT

This research was carried out as part of the study of the automatic landing system, and
is concerned with a nonlinear simulation model of an aeronautical electric servo system.

For the design of the multiplex servo system of the automatic landing system, the con-
ventional first order lag model of the servo motor is unsatisfactory. Therefore, a more precise
simulation model should be established.

The model described in this paper was constructed in consideration of the nonlinearity
of the servo motor (slip-torque characteristics). The procedure for parameter estimation of the
slip-torque characteristics and the inertial moment of the rotor is presented. These parameters
were estimated on the basis of the experimental data. The nonlinear model thus developed has

been tested by digital simulation and compared with a conventional linear model.

The simulation results show that the nonlinear model is suitable for the simulation of the
servo system when the load applied to the servo motor varies with time. This condition occurs
during the operation of the multiplex servo system of the automatic landing system.
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SPECIFICATIONS
Motor Autosyn synchro
Excitation Excitation . . ...... 26 wolts, 400 cps
Fixed phase . . ...... 115 volts, 400 cps Followup signal . ... 0.4 degree per degree of
Variable phase at stall . . 43.5 volts output of output shaft
Stall current Phaseangle ....... 0° +3° of excitation
Fixed phase . . ...... 0.250 to 0.330 amp reference
Variable phase . . . ... 0.87 to 1.25 amps Synchro signal . . ... Linear up to 180° of
Nostallspeed ....... 11.9 rpm min output shaft rotation
Output torque (stall) . . . 204 £10 Ib-in Backlash ......... 1%° between followup
synchro and shaft
Rate generator
Excitation . . . ....... 115 volts, 400 cps Solenoid clutch
Signal gradient . ... ... 27 mv per degree/sec Excitation . . ... ... 28 voltsdc
of the output shaft Torque transmission. . 245 Ib-in min
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