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Session objectives
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Dr.M.SUBRAMANIAN ME402 Finite Element Analysis

At the end of this session, the learner will be able to

1) understand 2D ISOPARAMETRIC problems in engineering

2)  understand and analyze Natural co-ordinate systemsproblems

Teaching learning material
•Board/White Board and Markers

•Presentation/PPT

Learning Outcome

Students should be able to

1) understand 2D ISOPARAMETRIC problems in engineering

2)  understand and analyze Natural co-ordinate systemsproblems
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In FEM, different coordinate systems are used as a reference in order
to specify different quantities easily and meaningfully. In the global
coordinate system, the node location, element orientation, the loads
and the boundary conditions are specified conveniently. Also, the
solution (nodal variables) is generally represented in the global
coordinate system.

A local coordinate system is very convenient to attach to an element in 
order to simplify the derivation of element stiffness matrix through 
algebraic manipulations. 
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A natural coordinate system is a local coordinate system that uses a
dimensionless parameter whose limits are within -1 to + 1. therefore,
natural coordinates are dimensionless and are usually represented with
respect to the element rather than the global coordinate system. The
use of a natural coordinate system simplifies the integration when
evaluating a stiffness matrix using numerical integration formulas.
Certain types of finite elements known as isoparametric elements use
natural coordinates and play a crucial role in modeling curved
boundaries.

In general, global, local, and natural coordinate systems are related 

through transformation. Consider a 1D system with a global coordinate 

system (X) local coordinate system (x) and a natural coordinate system (  

)  as shown in Fig. 
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