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PRINCIPAL RESPONSE OF DUFFING OSCILLATOR
TO COMBINED DETERMINISTIC AND NARROW BAND
RANDOM PARAM ETERIC EXCITATION’

Rong Hawu Xu We  Fang Tong
(' Institute of Vibration Engineering, Northwestern Polytechnical University, Xi' an 710072, , China)

Abstract  The principa resonance of a Duffing oscillator to combined deterministic and narrow
band random parametric excitationsisinvestigated.

In particular , the case in which the parametric terms sharing cose freguencies is examined.
For the first time, the method of multiple scalesis used to determine the equationsof modulation of
amplitude and phase. The behavior , stability and bif urcation of steady state response are studied by
means of qualitative anayses. Jumps are shown to occur if the random excitation is smdl. The &f-
fectsof damping, detuning, and magnitudes of deterministic and narrowband parametric excita
tions are andyzed. The theoretica anadyses are verified by numerica results. Theoreticd andyses
and numericad dmulations show that :

1. When the intendty of the random excitation increases, the trivia steady state lution may
lose its stahility and then the syssem may have a nontrivid steady state ol ution.

2. When the intendty of the random excitation increases, the nontrivia steady state solution
may change from a limit cyde to a diffused limit cycle.

3. Under some conditions the syssems may have two steady state solutions.

4. Under ome conditions the jumps may exist.

Key words  principd resonance, Duffing ocillator , multiple scaes method, largest L yapunov
exponent
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