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Modeling Methodology 
and 

Analysis of a Circuit Board
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Introduction

• Army Research Laboratories
• FEA system to analyze before creating prototype
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Goal of the Project

• Long term goal was to optimize the Finite 
Element Modeling Methodology.

• Objective of the current project 
- To create model with the given dimensions 
- Compare displacements and strains with the 

ARL model
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Modeling Procedure

• Model geometry
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Properties
• Circuit Board
• Orthotropic material 
• Density = 1.84E-4 lb-s^2/inch
• Young’s modulus Poisson’s ratio Modulus of Rigidity
• Ex = 2.86E6psi NUXY = 0.14 Gxy = 5.37E5 psi
• Ey = 2.86E6psi NUYZ = 0.18 Gyz = 4.21E5 psi
• Ez = 1.32E6psi NUXZ = 0.18 Gxz = 4.21E5 psi
•
• Load Platen
• Elastic Isotropic material
• Young’s modulus Poisson’s ratio Density
• E = 0.3E8 psi NU = 0.3 Rho = 0.725E-3 lb-s^2/inch
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Discretization

• Unit length of geometry was divided into 16 
divisions
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Rigid cylinders

• Rigid cylinders were added in Hypermesh
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Contacts
• Surface to Surface contact was used between load 

platen and circuit board
• Set of slave nodes for rigid cylinders
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Loads
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LSDYNA input cards
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LSDYNA input cards
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Results
• Vonmises Stress comparison at 6.8 milli seconds 
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Results
• Displacement comparison at 6.8 milli seconds
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Results



1/25/2004 Srujanbabu Sridharala MEG 795

Results
Shell element model
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Comparison of Strain plot

• Strain plot for an 
element at the center 
of the plate with mass 
added to the row of 
nodes to incorporate 
the mass of strain gage 
and wires attached to 
the circuit board and 
without mass.
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Comparison of shell element model 
with ARL experimental results
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Future Work
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Questions ?


