
skip to main content





    
        
            
                
    
        	 Sign In
	Create Account


    
		


            

            
                
                    
                        
                            Show search

                            Show menu
                        

                        
                            [image: OSTI.GOV title logo]

                            U.S. Department of Energy
Office of Scientific and Technical Information
                        

                    

                    
                        
    
    
    
    
    
    
    
    

    
        
            
                Search terms:
                
                Advanced search options
                

                
                    
                        
                            
                        

                        Advanced Search OptionsAdvanced Search queries use a traditional Term Search.  For more info, see our FAQ.
                    

                        
                            All Fields: 
                            
                        

                        
                            Title: 
                            
                        

                        
                            Author / Contributor: 
                            
                        

                        
                            Digital Object Identifier (DOI): 
                            
                        

                        
                            Identifier Numbers: 
                            
                        

                        
                            Publication Date: 
                            
                                
                                to
                                
                            

                        

                


                
                     More Options ...
                    
                        
                            Full Text: 
                            
                        

                        
                            Resource Type: 
                            
                                
                                
                            

                            
                                
                                    
                                        
                                            
                                                Journal Article
                                                    

                                                
                                                Technical Report
                                                    

                                                
                                                Data
                                                    

                                                
                                                Software
                                                    

                                                
                                                Patent
                                                    

                                                
                                                Conference / Event
                                                    

                                                
                                            

                                            
                                                Book / Monograph
                                                    

                                                
                                                Program Document
                                                    

                                                
                                                Thesis / Dissertation
                                                    

                                                
                                                Video / Audio
                                                    

                                                
                                                Miscellaneous
                                                    

                                                
                                            

                                        

                                    


                                
                                
                            

                        

                        
                        
                            Subject: 
                            
                        

                        
                            Site: 
                            All


                        

                        
                            Research Org: 
                            
                        

                        
                            Sponsoring Org: 
                            
                        

                        
                            Update Date: 
                            
                                
                                to
                                
                            

                        

                        
                            Limit to INIS / NSA records only 
                                

                            
                        

                        
                            Limit to Nobel Prize winning researchers only 
                                

                            
                        

                        
                        

                    

                


                
                     Search
                


                

            

        

        
            Submit
        


    






    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    



                    

                

            

        

        
            
                
                    
                        	 Submit Research Results
	 Search Tools
	 Public Access Policy
	 PIDs Services & Dev Tools
	 About
	 FAQs
	 News
	 Sign In
	Create Account


                    
		
                
            

        

    




    
    
        OSTI.GOV
Conference: Random Vibrations: Assessment of the State of the Art
                
        

        
            
            Title: Random Vibrations: Assessment of the State of the Art

        


        
            
            	Full Record
	Other Related Research


        


        
                
            
            
                
                    
                        
                        
                        
                        
    
    Abstract

        
            Random vibration is the phenomenon wherein random excitation applied to a mechanical system induces random response. We summarize the state of the art in random vibration analysis and testing, commenting on history, linear and nonlinear analysis, the analysis of large-scale systems, and probabilistic structural testing.
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                    Random vibrations; Proceedings of the Winter Annual Meeting, New Orleans, LA, December 9-14, 1984

                    
                        Conference
                            Huang, T; Spanos, P
                            

                    Consideration is given to: the use of time transformation methods in fatigue and fatigue crack growth analysis; the response of nonlinear oscillators to stochastic excitation; and the probabilistic structural dynamics of an inelastic structural system. Among other topics discussed are: wide band random vibration of an equiangular equilateral triangular plate; incipient failure detection methods based on random decrement time functions; stochastic responses in secondary systems; and the application of cumulant closure to random vibration problems. Consideration is also given to: probabilistic analyses of vehicle vibrations; the oscillator response to nonstationary excitation; and orthogonal decomposition and transmission of nonstationary random processes.

                        
                            
                            
                    

                    

                

            
        		
    
                                        
                                    
                                        	
            



                    Dynamic Response of an Optomechanical System to a Stationary Random Excitation in the Time Domain

                    
                        Journal Article
                            Palmer, Jeremy; Paez, Thomas - Shock and Vibration
                            

                    Modern electro-optical instruments are typically designed with assemblies of optomechanical members that support optics such that alignment is maintained in service environments that include random vibration loads. This paper presents a nonlinear numerical analysis that calculates statistics for the peak lateral response of optics in an optomechanical sub-assembly subject to random excitation of the housing. The work is unique in that the prior art does not address peak response probability distribution for stationary random vibration in the time domain for a common lens-retainer-housing system with Coulomb damping. Analytical results are validated by using displacement response data from random vibration testingmore » of representative prototype sub-assemblies. A comparison of predictions to experimental results yields reasonable agreement. The Type I Asymptotic form provides the cumulative distribution function for peak response probabilities. Probabilities are calculated for actual lens centration tolerances. The probability that peak response will not exceed the centration tolerance is greater than 80% for prototype configurations where the tolerance is high (on the order of 30 micrometers). Conversely, the probability is low for those where the tolerance is less than 20 micrometers. The analysis suggests a design paradigm based on the influence of lateral stiffness on the magnitude of the response.« less
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                    A user`s manual for the program TRES4: Random vibration analysis of vertical-axis wind turbines in turbulent winds

                    
                        Technical Report

                    TRES4 is a software package that works with the MSC/NASTRAN finite element analysis code to conduct random vibration analysis of vertical-axis wind turbines. The loads on the turbine are calculated in the time domain to retain the nonlinearities of stalled aerodynamic loadings. The loads are transformed into modal coordinates to reduce the number of degrees of freedom. Power spectra and cross spectra of the loads are calculated in the modal coordinate system. These loads are written in NASTRAN Bulk Data format to be read and applied in a random vibration analysis by NASTRAN. The resulting response is then transformed backmore » to physical coordinates to facilitate user interpretation.« less
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                    Experimental Analysis of a Piezoelectric Energy Harvesting System for Harmonic, Random, and Sine on Random Vibration

                    
                        Journal Article
                            Cryns, Jackson; Hatchell, Brian; Santiago-Rojas, Emiliano; ...  - Advances in Acoustics and Vibration, 2013:Article No. 241025
                            

                    Formal journal article Experimental analysis of a piezoelectric energy harvesting system for harmonic, random, and sine on random vibration Abstract: Harvesting power with a piezoelectric vibration powered generator using a full-wave rectifier conditioning circuit is experimentally compared for varying sinusoidal, random and sine on random (SOR) input vibration scenarios. Additionally, the implications of source vibration characteristics on harvester design are discussed. Studies in vibration harvesting have yielded numerous alternatives for harvesting electrical energy from vibrations but piezoceramics arose as the most compact, energy dense means of energy transduction. The rise in popularity of harvesting energy from ambient vibrations has mademore » piezoelectric generators commercially available. Much of the available literature focuses on maximizing harvested power through nonlinear processing circuits that require accurate knowledge of generator internal mechanical and electrical characteristics and idealization of the input vibration source, which cannot be assumed in general application. In this manuscript, variations in source vibration and load resistance are explored for a commercially available piezoelectric generator. We characterize the source vibration by its acceleration response for repeatability and transcription to general application. The results agree with numerical and theoretical predictions for in previous literature that load optimal resistance varies with transducer natural frequency and source type, and the findings demonstrate that significant gains are seen with lower tuned transducer natural frequencies for similar source amplitudes. Going beyond idealized steady state sinusoidal and simplified random vibration input, SOR testing allows for more accurate representation of real world ambient vibration. It is shown that characteristic interactions from more complex vibrational sources significantly alter power generation and power processing requirements by increasing harvested power, shifting optimal conditioning impedance, inducing significant voltage supply fluctuations and ultimately rendering idealized sinusoidal and random analyses insufficient.« less
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                    System characterization in nonlinear random vibration

                    
                        Conference
                            Paez, T; Gregory, D
                            

                    Linear structural models are frequently used for structural system characterization and analysis. In most situations they can provide satisfactory results, but under some circumstances they are insufficient for system definition. The present investigation proposes a model for nonlinear structure characterization, and demonstrates how the functions describing the model can be identified using a random vibration experiment. Further, it is shown that the model is sufficient to completely characterize the stationary random vibration response of a structure that has a harmonic frequency generating form of nonlinearity. An analytical example is presented to demonstrate the plausibility of the model.
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