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Lecture 8B. Torsion bar finite element

Finite element method
(FEM1)



2

Finite element of a rod loaded with a torsional moment

Load:

Torque per unit length
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Torsion bar finite element - deformations

Shape functions:
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Torsion bar finite element – elastic strain energy

Hook’s law:

For a circular cross section
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2 x 2

Torsion bar finite element – stiffness matrix

where:
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Torsion bar finite element – potential energy of the load
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4 x 4

2 x 2 2 x 2

Element loaded with axial force and torsional moment

Element loaded with axial force: Element loaded with a torsional moment:
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lift force (axial force)

drag force (torque)

 

 

472 

50 

32 

40 

Example: An element loaded with an axial force and a torsional 
moment used in the FEM model of a ship's propeller shaft.

4 x 4 4 x 4 4 x 4

Element loaded with axial force and torsional moment – stiffness matrix
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Stress state in the FEM model of the ship's propulsion shaft
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