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REGULATIONS 2008
SIXTH SEMESTER
ME 63 - FINITE ELEMENT ANALYSIS
MECHANICAL ENGINEERING

(Common to Automobile Engineering)

Time: Three Hours Maximum: 100 marks

ANSWER ALL QUESTIONS
PART-A (10x2=20 marks)

Distinguish between D bar element and 1D beam
element.
Write down the boundary conditions of a contilever beam
AB of a span L fixed at A and free at B subjected to a
uniformly distributed load of P throughout the span.
State the chavacteristics of shape function.
What do you mean by natural coordinate system?
Write a note on Constant Strain Triangular element.

Explain plane stress conditions with example.

Write down the stiffness matrix for four noded
quadrilateral elements.

What do you mean by Lumped mass matrix?

State Hamilton’s principle.
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Write down the expression of shape function and
temperature function for one dimensional heat conduction.
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PART-B (5%16=80 marks)

Find the approximate deflection of a simply
supported beam under a uniformly distributed
load ‘p’ throughout its span, using Galerkin and
Least square residiial method.

Or

A bar of uniform cross section is clamped at one
end and left free at the other end. It is
subjected to a uniform axial load P as shown in
fig.1 Calculate the displacement and stress in
the bar using three terms polynomial following
Ritz method. Compare the results with exact
solutions.
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[image: image3.png]12. (@ () In the fig.2 shown load P = 60 KN is )
applied. Determine the displacement field,
stress and support reactions in the body.

Take E = 20 KN/mm?.

A= 250 mt
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fig.2

(i) Derive and sketch the quadratic shape (8)
function for bar element.

Or

(b) For the beam and loading shown in fig.3, (16)
Determine the slopes at the two ends of the
distributed load and the vertical deflection at
the midpoint of the distributed load. Take E =
200 Gpa and I=4x108 mm4
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13. (a) Determine the nodal displaceients and the
element stresses for the two dimensional loaded
plate as shown in fig.4. Assume plane stress
condition. Body force may be neglected in
comparison to the external forces. Take E = 210
Gpa, p = 0.25, Thickness t = 10 mm.
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Or

(b) Derive element stiffness matrix for a linear
Isoparametric quadrilateral element.



[image: image5.png]14. (a) Determine the BEigen values and Eigen vectors
for the stepped bar shown in fig.5.
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Or

(b) Derive the finite equations for the time-
dependent stress analysis of one dimensional
bar.

15. (a) A composite wall consists of three materials as
shown in fig.6. The outer temperature is To =
208°C. Convection heat transfer takes place on
the inner surface of the wall with 7, = 800°C
and h=25 W/m? °C. Determine the temperature
distribution in the wall.
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Or

(b} Calculate the value of temperature at the point (1
A which is inside the 3 noded triangular
element as shown ia fig.7. The nodal values are
@) =40°C, @z = 34°C and @3 = 46°C. Point A is
located at (2, 1.5). Assume the temperature is
linearly varying in the element. Also determine
the location of 42°C contour line.
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