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v' Purpose

To perform a dual-mode 1dentification
procedure 1n nonlinear systems

v’ to study the nonlinear behavior of the system when two
modes considerably contribute in the response.

v’ to investigate the contact behavior in presence of micro-
slap & micro-macro slip using a non-parametric
1dentification procedure

v’ to identify the parameters of a proposed friction model
simulating the effects of micro-slap on friction force



v' Internal Resonance

Suppose that n real and non-zero natural frequencies of an n degree
of freedom system are denoted by w,,®,,...,0,.
An 1mportant case occurs whenever two or more are
commensurable or nearly commensurable i.e. , *3w;,.

Depending on the order of nonlinearity in the system, the
commensurable relationship of frequencies can cause the
corresponding modes to be strongly coupled, and an internal
resonance is said to exist.

In these cases, The nonlinearity may lead to qualitatively new
effects such as instability of cooperative modes, so stability
analysis 1s needed.



v Overview

§ Natural frequencies of the base

: linear system
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v Overview

The arrangement of transducers are changed 1n order to satisfy
the necessary condition for internal resonance to occur.

Using the identified contact model, we try to solve the
problem analytically in order to see 1f internal resonance takes
place and to investigate the stability of the obtained branch of
solution.
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v Overview

A method 1s presented for identification of the nonlinear
normal modes. It 1s based on the assumption that a nonlinear
normal mode can be expanded using the normal modes of the
base linear system.

By using the measured responses, the contribution of each
linear mode shape 1n nonlinear normal mode 1s calculated.
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Overview

we consider the nonlinear behavior of a beam with frictional
contact support in the situations in which micro slap develops
in normal direction. A friction law based on Valanis model is
introduced which accounts for the effects of micro impact on
friction force.
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v’ Nonlinear Model Identification of

a Frictional Contact Support
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a,wms* | @ (a ) Hz | kg, (a ) > kKN.m/rad
Linear 52.85 197.4

10 52.79 192.8

20 52.30 167.1

30 51.62 125.4

40 50.63 73.6

50 50.55 71.4

60 50.30 65.7

70 50.11 58.7

v Nonlinear Model Identification of
a Frictional Contact Support
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Measured and fitted frequency responses at response amplitudes of
10 m/s?(circles), 20 m/s2(squares), 30 m/s?(x),40 m/s2(points),
50 m/s?(+),60 m/s?(diamonds), and 70 m/s2(*).
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v’ Nonlinear Model Identification of

a Frictional Contact § upport
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v’ Nonlinear Model Identification of
a Frictional Contact Support
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v’ Nonlinear Model Identification of

a Frictional Contact Support
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v Analytical and Experimental investigation of the

system with near commensurable natural frequencies
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v Analytical and Experimental investigation of the

system with near commensurable natural frequencies
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v'identifying slip-slap forces in the contact

interface using dual-mode excitation
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v'identifying slip-slap forces in the contact

interface using dual-mode excitation

Boundary Conditions
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v'identifying slip-slap forces in the contact

interface using dual-mode excitation

Galerkin Projection
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videntifying slip-slap forces in the contact

interface using dual-mode excitation
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v Identifying Normal Modes of a

Nonlinear System
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v Identifying Normal Modes of a

Nonlinear System
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v'identifying slip-slap forces in the contact

interface using dual-mode excitation
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v'identifying slip-slap forces in the contact

interface using dual-mode excitation
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v'identifying slip-slap forces in the contact

interface using dual-mode excitation
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v'identifying slip-slap forces in the contact

interface using dual-mode excitation
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Table 3- The identified parameters for the proposed model

Parameter Value
e (N/m) 3.857¢7
k.(1/m) 2.547e5
€; (N/m) =2 0.0

K 0.284
)7 0.397




v'identifying slip-slap forces in the contact

interface using dual-mode excitation
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