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Unsymmetrical Nonlinear Element (4)
by
Katsutoshi Mine

Abstract

In a control loop and oscillatory system with the nonlinear devices, characteristics by the

describing function method were analysed, and I was observed that Jnsymmetrical wave forms

appear in the nonlinear limit cycle,

In this paper, I will describe the following problems,

(1) Static and dynamic unsymmetrical nonliner forms conjecture in the limit cycling control loop,

(2) Describing functional characteristic curves for other unsymmetrical nonlinear elements.

While these provide a satisfactory solution to design and analysis problems for a higher sysiem

with the unsymmetrlcal nonlinear devices
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Fig.1 Self-oscillating temperature wave forms
for the thermal process control loop, .
where, 0x(t) : Heating tank temp. 0y : Pipe
line output temp, 0¢(t) : Mixing tank temp.
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Fig 3 Bode diagram  for a control system with

the unsymmetrical hysteresis,
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unsymmetrical speed saturation
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* Fig.8 Frequency résponse wave form for
pneumatic recorder with the unsymmetrical
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Fig.9 Phase trajectory for a limit cycle, a
control system with the unsymmetrical

speed saturation
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Fig.10 Characteristic curves of the unsymme
trical saturations with dead zone,
Ky=1, K2=0.5, hpg=9, Sa=1,
h1/6: parameter,
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Fig.11 Characteristic curves of the unsymmet
rical saturation with dead zone,

where K1 =Ko,=K=1, §1=02=0=1,

hi=hgs=h, h/é parameter
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