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Software. Methods: Theoretical analysis. Mathematical modelling. Software based Simulation. Digital Twin based
Simulation. Real Vehicle Test.
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Module Title: Finite Element Methods | Module Code: 24TTC002 Pre-requisites: TTB204

Module Leader: Dr Christopher | CW/Exam split: 40% CW, 60%
AERO/AUTO Harvey Exam

Aims:

To learn how to derive and employ finite element methods to solve stress-strain, steady-state heat flow and
vibrational problems.

To implement these methods computationally using Matlab to allow for static analysis of automotive and
aerospace structures

To introduce the use of the FEM commercial software, MSC Nastran and Patran.

Contents:

Direct stiffness formulation;

Standard and modified Galerkin methods;

Galerkin formulation of extension, bending and torsion 1D finite elements;

Extension of these ideas to plane and space truss analysis, and plane and space frame analysis;
Galerkin formulation of stress-strain and steady-
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