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The system behavior can be approximated by a Duffing oscillator, considering the presence of uncertainties:

𝑥 𝜃, 𝑡 + 2𝜉 𝜃 𝜔 𝑛 𝜃 𝑥 𝜃, 𝑡 + 𝜔 𝑛 𝜃 2 𝑥 𝜃, 𝑡 + 𝐹 𝑛𝑙 𝜃, 𝑥 𝜃, 𝑡 = 𝑢(𝜃, 𝑡)

The nonlinear restoring force can be approximated by: 𝐹 𝑛𝑙 𝜃, 𝑥 𝜃, 𝑡 ≈ 𝛽 𝜃 𝑥 𝜃, 𝑡 3

Identification of the Nonlinear Beam Final Remarks

• The results have showed that the studied system can be well approximated by a Duffing oscillator; • The stochastic approach allows the model to represent the system behavior in different days and situations with statistical confidence. • The test was also repeated 320 times with sampling frequency of 1024 Hz and 4096 samples.
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 3 Figure 1: Photo.
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 4 Figure 4: PDF of linear parameters. (a): PDF of 𝜉 mean = 0.0175 . (b): PDF of 𝜔 𝑛 mean = 23 Hz .
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 5 Figure 5: Nonlinear coeficient identification. (a): 𝐹 𝑛𝑙 𝜃, 𝑥 𝜃, 𝑡 . (b): PDF of 𝛽(mean = 1.35x108 N/m 3 kg).
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 7 Figure 7: Confidence bands of stepped sine test.
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 2 Figure 2: Scheme.