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Abstract 

The nonlinear dynamic response of elliptical cylindrical shell under transverse 

harmonic excitation is experimentally investigated. The elliptical cylindrical shell depicts 

softening nonlinearity for the excitation range considered. The circumferential variation of 

acceleration at different time instants of a cycle depicts standing, travelling waves over part 

of the circumference and travelling waves along the full circumference with/without variable 

amplitude depending upon the forcing frequency. For symmetric excitation, the travelling 

wave response is observed for the forcing frequency ωF = 81, 85-89, 97.5-99.6, 112, 123.2, 

149-155, 178-200 Hz. The participation of different modes involving 1:1, 1:2, 1:3 external, 

1:1, 1:2, 2:3 internal resonances and the presence of harmonics including multiples of 1/2, 1/3 

are reported.  

Keywords Nonlinear vibrations, Travelling wave, Internal/External resonance, Modal 

participation. 

 

1 Introduction 

Cylindrical shells due to their structural efficiency are among the widely used 

structural components in compressor shells, tanks, heat exchangers, boilers, automotive tyres, 

vehicle bodies, airplane fuselage, life supporting ducts, nuclear reactor vessels, submarines, 

roofs of industrial buildings and alike. The shells with variable curvature especially the oval 

and elliptical cylindrical shells due to either the special external shape or internal storage 
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