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Abstract. The paper aims to present the possibility of estimating the stability of the 

forcing quintic Duffing oscillator. Consider that the forced harmonic regime is 

perturbed such that the output oscillation is a superposition of two harmonic 

oscillations of the same frequency, but of much different amplitudes. Accepting 

some simplifying conditions, using a graphical representation based on the obtained 

analytical equations one can yield some considerations about the stability of the 

oscillator. The results obtained by numerical simulation are presented. 
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1. Introduction  

Nonlinear systems described mathematically by Duffing type differential 

equations were analyzed by numerous authors, [1], [2]. Using specific methods 

for nonlinear system analysis, they have studied the free or forced regime, 

identifying particular phenomena as: jump resonance, bifurcations, and chaos.  

The method of harmonic linearization offers the possibility of analyzing this 

category of systems, under some simplifying conditions that impose accepting 

some degree of approximation.  

This method will be used in the analysis that we will do throughout this 

paper. 

2. Theoretical considerations 

Let us consider the nonlinear system in Fig.1. The linear part of the system is 

a linear element of second order degree, characterized by the transfer function: 
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and the nonlinear part is characterized by the nonlinearity: 
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The mathematical model of the system in Fig.1, in the form of a differential 




