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Abstract

A relay servo, one of the nonlinear sytsems, is inherently compact compared to a linear system for an equ-
ivalent control problem. The power element or actuator is not adjusted proportionally in accordance with an
error signal, but rather is switched abruptly between several discrete conditions. Usually switehed conditions
are off, full, forward or full reverse. The relay system is a particularly simple and compact one, but probably
more effort has been expended on its analysis and design than on all other systems together.

Early studies in the art were made by Goldfarb, Tustin, Oppelt and Kochenburger on the describing
function method, which can-be used as an approximate check on the stability of the system. The describing
function method is based on the assumption that any periodic wave could be approximated as a fundamental
one in wide ranges of practical applications. A relay servo system usually operates on a limit cycle condition
as the loop gain increases. The stability analysis compensation or any improvement effort based on the
describing function method sometimes may present considerable discrepancies on physically realized practical
systems. An approach to exact periodic solutions of a relay servo system is much important for the analysls,
design and system improvement. This paper deals with pariodic solutions of a relay servo system on the basis
of describing function and generalized chopper wave form which is composed of infinite number of harmonic
series. Various ways of graphical representation were attempted to get periodic solutions, some of which

have shown its validity in rapid approach to exact solutions and also in judgement of system behavior.
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Fig. Block diagram of a relay servo-system.
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Fig. 5. T(0) and T’ (w) loci for relay with deadband
and hysteresis. The harmonic terms summed
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Table. 3. Characteristics of Synchro Control Trans
former.
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