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FEME 6301
Sixth Semester Examination — 2012
FINITE ELEMENT METHOD

Full Marks —70

Time : 3 Hours

Answer Question No. 1 which is compulsory and any five from the rest.

The figures in the right-hand margin indicate marks.

1. Answer the following questions : 2x10

(a)

Explain how the finite element method is superior to Rayleigh-Ritz method

and Galerkin technique.

What is consistent load and how is it different from lumped load ?

What is compliance matrix?

What is an Eigen value problem ?

What s full form of ANSYS and how is it useful in solving FEM problems?
What do you mean by Post Processing ? Give examples.

What qualifies to be én axisymmetric solid ? Give examples.

What is meant by ‘refined mesh for steep gradient’?

Whrite the constitutive relation for a 2D anisotropic solid.

State the principle of Minimum Potential Energy.

What are the basic steps used in the finite element analysis ? 2
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(b) Mustrate how do you follow these steps in solving for the loads shared by

each portion of the rod shown in the figure 2b and subjected to axial load.
Given: 8
E,=200 GPa, E2'= 120GPa, L,=0.5m, L,=0.75m, A, =100 mm?

and A,=75mm?

" Figure - 2B

3 (a) Derive the stress- strain relationship for a plane stress problem. Which
problems can be assumed to be under plane stress conditions ? 4
(b) How can one select a generalized coordinate form displacement model to
satisfy the convergence requirements ? 4
(c) How can one ensure spatial isotropy using Pascal triangle ? 2
4.  Derive the Euler- Lagrange goveming differential equation along with the natural and
geometric boundary conditions using the method of calculus of variations. 10
5. Derive the stiffness matrix for 2D truss element and solve the problem given in
figure 5, for the forces in each bar. Given: 10

A1‘= A,=100 mm?, A,=200 mm?, E,=E,=E,=200GPa,L,=L,=L,=1m

10kN

-\ Figure -5
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6. Derive the stiffness matrix of a beam element using the natural coordinate system

and shape function. 10
7.  Write notes on any two : 5x2
(a) Natural coordinate system for a triangular element

(b) Quadratic shape functions for primary and secondary nodes of a triangular

element

(c) Solving a heat conduction problem using FEM
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