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Abstract
The work shows that the differential equation that describes the movement in time of a non-linear

oscillator with the non-linear elastic force can be reduced to a Duffing equation.

1. FUNDAMENTAREA TEORETICA

       In cele ce urmeaza se demonstrea] �F �HFXDWLD�GLIHUHQWLDO �FDUH�GHVFULH�PLVFDUHD
vQ�WLPS�D�XQXL�RVFLOODWRU�QHOLQLDU�FX�IRU D�HODVWLF �GH�IRUPD

( ) 3
3

2
21 xaxaxaxF ++=                                                 (1)

se poate reduce la o ecuatie diferentiala de tip Duffing.
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Notând  E2/b1, b1����scriem (3) sub forma
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1 cos1 FtFyybykym +=+++ ωβ���                                     (4)
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HFXD LH� GH� WLS� 'XIILQJ� SHQWUX� FDUH� H[LVW � PHWRGH� GH� UH]ROYDUH� QXPHULFH� VDX� DQDOLWLFH
aproximative.
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de relatii de legatura. Din start s-a pus conditia suplimentara 03 ≠a  fara de care toata
demonstratia de mai sus nu ar avea nici un sens.

2. APLICATIE

����������������([HPSOXO�QXPHULF�XUPDWRU�YD�DUDWD�F �HFXD LLOH�����úL�����UH]ROYDWH�SULQ�DFHHDúL
PHWRG � �5XQJH� ±� .XWWD�� VDX�PHWRGH� GLIHULWH� �5XQJH� ±� .XWWD� UHVSHFWLY�PHWRGD� EDODQ HL
DUPRQLFH��DX�DFHHDúL�VROX LH�

S-a ales un oscilator cu caracteristica neliniara asimetrica si care trece prin origine,
descrisa de graficul si datele concrete din figura nr. 1.  Unitatile de masura ale
coeficientilor 321 ,, aaa  rezulta din respectarea dimensiunilor fiecarui termen al

expresiei (1), respectiv [ ] [ ] [ ] 3
3

2
21 ,, mNamNamNa === .

Figura 1. Caracteristica elastica a oscilatorului
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Figura 2. Solutia ecuatiei initiale (2)
obtinuta pe cale numerica. Figura 3. Solutiile ecuatiei (6) de forma

( )ty  sau ( )tx , la aceeasi scara ca in figura 2.
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