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Grazing: Experimental Study
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Experimental Results

PTRSA 366 (2008) 679 –704
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Grazing – Rotor Systems
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Grazing Phenomena
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(a)  Meccanica 34 (1999) 425-434
(b) PRE 64 (2001) 056224

Grazing – Drifting Impact Oscillator 
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Grazing Phenomena

PRE 70 (2004) 036201
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Grazing Phenomena

Chin W et al. PRE 50 (1994) 4427-4444
Nordmark AB JSV 145 (1991), 279–297
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Presentation Outline

Motivation – Grazing in Impact Oscillators

Elastic Impact Oscillator

Drifting Impact Oscillator – RED

Rotor System

Closing Remarks
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Experiments vs Numerics
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Narrow Band of Chaos & Invisible Grazing 

PRE 79 (2009) 037201
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Grazing Induced Bifurcations 

IMA JAM 81 (2016) 662-678
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Grazing Induced Bifurcations 

IJMS 127 (2017) 204-214
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Motivation – Grazing in Impact Oscillators

Presentation Outline

Soft Impact Oscillator

Drifting Impact Oscillator - RED

Rotor System

Closing Remarks
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JSV 280 (2005) 739 - 757

Drifting Impact Oscillator – RED 
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(a)  Meccanica 34 (1999) 425-434.
(b) PRE 64 (2001) 056224.

Drifting Impact Oscillator – RED 
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Parametric Studies
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Reconstruction of Periodic Orbits
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Period one motion
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Predictions via 1D Map
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Drifting Impact Oscillator – Smooth Bifurcations
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Grazing Induced Bifurcations 

ND 77 (2014) 213 - 227
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New Drilling Technology – Impacts Dynamics
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Presentation Outline

Motivation – Grazing in Impact Oscillators

Soft Impact Oscillator

Drifting Impact Oscillator

Rotor System

Closing Remarks
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RR Jet Engine
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Rolls-Royce Jet Engine
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Mathematical Models
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Nonlinear Dynamics Analysis
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Grazing Induced Bifurcations 
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• Grazing phenomena and the difference between grazing and 
grazing induced bifurcations were introduced.

• Very rich dynamical behaviour (e.g. invisible grazing) is not
caused by standard grazing bifurcations but an interplay 
between smooth and non-smooth dynamics, where smooth 
bifurcations are triggered by grazing. 

• Grazing [induced] bifurcations are definitely not innocent – they 
can be equally dangerous as useful. 

Closing Remarks
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