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B.E./B.Tech. DEGREE EXAMINATIONS,
NOVEMBER/DECEMBER 2010.

SEVENTH SEMESTER
MECHANICAL ENGINEERING
MH 1003 — FINITE'ELEMENT ANALYSIS
(Commonto Automobile Engingering)

‘\ (REGULATIONS 2007 -

Time : Three hours ’ . ) . Maximum: 100 marks
g . Answer ALL quegstions.
h RART A — (10 x 2 = 20 marks)

1. List out weighted residual techniques in FEM.
2. What are the properties of shape function?
3. Enumerate principle of minimum potential energy.

4.  Why boundary conditions are imposed to solve a field

problem?
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In a triangular  element, N, = .19—41%{1

= 32-2% petermine N,.
19

What are higher order elements? Give examples.

What is meant by coordinate transformation in FEA? H

it is done?

When a polyno):pial in Numerical Tntegration is sol

with Gauss Legendre Quadrature?
Define (a) Infinite Element and (b) Transition element.
List out the types of errors involved in FEM.

PART B — (5 x 16 =80 marks)

(a) From the basic principles, derive the finite elen
formulation for one dimensional second order
mechanics problem. Also deduce the eler

equation from the above.

Or
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[image: image3.png](b) Explain the steps involved in FEM, keeping
determination of circumference of a circle as an
example.

12. (@) A load of 60 kN is applied as shown in an axially
loaded beam. Determine the stress field, support
reactions and stresses in the beam. Take E as

200 GPa.
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(b) Heat is generatéd in a large plate at the rate of
4000 W/m?. The' plate is 250 mm thick Thermal
conductivity of the plate material is 0.8 W/m-°C The
outside surface of the plate is exposed to ambient air
at 30°C with a convective heat transfer coefficient of
20 W/m?-°C. Model this problem as a two noded one
dimensional  problem and  determine  the
temperature distribution in the wall.

;




[image: image4.png]13.

(a)

®

A long bar of rectangular Section having t
conductivity of 1.5 W/m °C is subjected
boundary condition as shown in the figur
Opposite sides are maintained at a 1
temperature of 180°C one side is insulated :
remaining side is subjected to a convention
with T, = 25°C and h = 50 W/m? °C. Detern

temperature distribution in the bar.

e

b= 50 Win? °C
T =25°C
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From basic principles prove that stiffness m
a two dimensional finite element formul

K, =%gff ﬁﬁ (8.8, + 7.7,)dx dy. Also eval

for a triangular element whose vertices :
(5,0) and (2,3).
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[image: image5.png]14. (a) Evaluate the Jacobian matrix, [B] matrix [D] matrix
and stress field at ¢ = 0 and = 0 in the given

rectangular element under plane stress conditions.

Take
g={0 0 0002 0003 0.0006 0.0032 0 0}
E=30x10°N/m* and y =0.3.
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(b) Solve the following problem under plane stress
condition and then evaluate displacement at nodes
1 and 2. Take t =5 mm; E =2 x 107 N/cm?. Poisson’s
ratio = 0.27.




[image: image6.png]15. (a) Derive the shape function for the following
Lagrangean element.
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® Using Numerical integration, Prove that

ap 2y
i) Ifxy didy = —Zb’ | using two point formula.
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