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•• Time and Frequency Response SimulationsTime and Frequency Response Simulations
•• Linear and NonLinear and Non--Linear Models (Based on First Principals) Linear Models (Based on First Principals) 
•• Estimation of Mount Parameters Given Experimental DataEstimation of Mount Parameters Given Experimental Data
•• Parametric Design StudiesParametric Design Studies

–– Mount as a componentMount as a component
–– Mount within a Mount within a ½½ Car ModelCar Model
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System Model & ParametersSystem Model & Parameters
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Linear Analysis: Effects of Upper Chamber Compliance C1Linear Analysis: Effects of Upper Chamber Compliance C1
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Nonlinear Analysis I: System ParametersNonlinear Analysis I: System Parameters

Mount DesignsMount Designs
–– Fixed decoupler mountFixed decoupler mount
–– Free decoupler mountFree decoupler mount

Select Response TypeSelect Response Type
–– Steady state response to Steady state response to 

sinusoidal excitation sinusoidal excitation 
–– Dynamic stiffness Dynamic stiffness 

simulationsimulation
–– Transient responses:    Transient responses:    

Step, Pulse, SawStep, Pulse, Saw--tooth, tooth, 
TriangularTriangular……

–– Realistic profiles Realistic profiles 
responseresponse
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Governing EquationsGoverning Equations
– Momentum equations
– Continuity equations

Simulation AlgorithmSimulation Algorithm
– Solve differential equations  in 

time domain
– Transform results to frequency 

domain

Nonlinear Analysis II: Dynamic Stiffness Simulation Nonlinear Analysis II: Dynamic Stiffness Simulation 
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Inclusion of Mount in Inclusion of Mount in ½½ Car ModelCar Model

Vehicle Vehicle 
parametersparameters

Baseline valuesBaseline values

Modal Modal 
analysis analysis 

blockblock

Frequency Frequency 
response response 

blockblock

Damping study blockDamping study blockParametric studies blockParametric studies block
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Frequency Response I: Effect of Some ParametersFrequency Response I: Effect of Some Parameters

Effect of mount stiffnessEffect of mount stiffness Inclusion of measure stiffness data (A3) Inclusion of measure stiffness data (A3) 

200 [N/mm]200 [N/mm]

800 [N/mm]800 [N/mm]

200 [N/mm]200 [N/mm]

Hydraulic mount (A3)Hydraulic mount (A3)
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Frequency Response Frequency Response IIII: Time Domain Responses: Time Domain Responses

CurveCurve--fit transfer functionfit transfer function Displacement response Displacement response 
(given sinusoidal force excitation)(given sinusoidal force excitation)

Hydraulic mount Hydraulic mount 
damping effectdamping effect

66thth/8/8thth transfer functiontransfer function
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