
AES 126th Loudspeaker FEA/BEM Workshop

Panelist: Peter Larsen LOUDSOFT

Loudspeaker FE/BE Modeling Workshop:

This workshop will explore FE/BE modeling of loudspeaker drivers. A case study of an existing loudspeaker driver will be 

modelled by each panellist to benchmark the capabilities of their modeling software package. A loudspeaker driver 

dimensions and material properties will be provided to panellists in advance of the convention so that they may develop a 

thorough model for presentation at the workshop. Results will be discussed along with measurement analysis of the real 

loudspeaker driver.

Invited Participant Companies;

LOUDSOFT loudsoft.com - Peter Larsen 

R and D Team randteam.de - Joerg Panzer

Pafec vibroacoustics.co.uk - Patrick Macey

CAPA Wisoft.de - Hermann Landes

Klippel klippel.net - Wolfgang Klippel

Tymphany Tymphany.com – Richard Little



FINELabQC
Loudspeaker/Transducer Production Test system

FINEMotor
Magnet System & Voice Coil Design Program

FINECone
Acoustic Finite Element Dome/Cone Simulation

FINEBox
Non-Linear High Power Box Design Program

FINE X-over
X-over Design Program

CONSULTING - Peter Larsen
Speaker design for customers using software and experience

More than 500 software licenses worldwide
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FINEMotor simulated TS parameters versus measured 

(Klippel)



AES 126th Loudspeaker FEA/BEM Workshop
FINEMotor simulated BL(x) versus measured (Klippel)



FINEMotor

• Instant TS parameters

• Non-linear BL(x) curves

• Flux profile with VC Offset

• Ferrofluid simulation

• Thermal compression model
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FINECone FEA versus measured response
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Influence of Initial and Final FEA Material Parameters
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FEA Cone Damping
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FEA Cone Young’s Modulus
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FEA Impedance Simulation
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FEA cone Displacements
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FEA Directivity and Dispersion
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Lumped Parameters to/from FEA

Spider Resonance defined 

in FINEMotor

Lumped Elements 

extracted from 

FINECone FEA 

model



FINECone
Acoustic Finite Element Modelling:

• Very Fast Calculation < 12 sec (100 points)

• Axi-Symmetric modes most important

• Simple 2D input geometry (DXF)

• Built-in Material Database (+ Kurt Müller)

• Extracted Lumped TS parameters

• Low Cost FEA Software
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FINECone Practical FEA Examples:
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1. Precise information about E-Modulus, and damping of the cone, 

surround and dust cap was not available for the initial study.

2. The previous slides illustrate the very large response variations that 

are possible when the material parameters are unknown.

3. Consequently the 2nd FINECone/FEA Iteration was performed with 

adjusted mechanical data using the measured Tymphany response as 

reference

General FEA Conclusion of the Workshop:

The most productive FEA Simulation is done by using SPL response 

and Impedance measurements as a reference to find the material 

parameters
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LOUDSOFT Conclusions

•Complete FINECone FEA is setup in few hours

•High resolution response solved in seconds

•Simple 2D drawings as input

•Standard Windows PC (XP/Vista)

•FINECone: Problem Solving + Guide Development

•Save Development Time

•Save Tooling & Costs


