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III B.Tech. II-Semester Supplementary Examinations, November-2003.

FINITE ELEMENT TECHNIQUE

(Common to Mechanical Engineering, Production Engineering, Mechanical Manufacturing Engineering, Mechatronics )
Time: 3 hours






        Max. Marks: 70

Answer any FIVE questions

All questions carry equal marks

- - -

1.a)
What is finite element?  Discuss the applications of finite element technique in the field of engineering.
   b)
Explain about direct and variational formulation methods.

2.a)
Describe the telility and applications of the Raleigh-Ritz method in finite element formulation.

b)
Develop a discrelisation model for a rectangular plate with a critical circular opening.  The longer sides of the plates are fixed while the shorter sides are simply supported.

3.
A plane pin jointed truss is shown in figure 1.  Given ‘AE’ is same for all members and equal to 40,000 KN.  Obtain horizontal and vertical deflection of joint ‘C’ and forces in members CA, CB and CD.
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4.
Determine the reactions and moments at the supports ‘A’ and ‘C’ of the beam shown in figure 2.  Take EI for AB = 400 KN-m2 and for BC = 2000 KN-m2.
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figure 2

5.
A rectangular element is shown in figure 3 is formed by assembling four CST elements.  Compute the stiffness matrix of the element after static conditions.
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figure 3

6.a)
Explain the convergence criteria for Isoparametric element.

b)
Evaluate the Jacobian matrix [J] for the element (a) and (b) shown in figure 4.  Discuss the aspect of distortion from the parent bisquare element.
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figure 4
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7.
A long thick walled cylindrical pressure vessel of circular cross-section                              (I.D = 20 cms and OD = 40 cms) is subjected to a temperature of 150oC on the inside surface.  Determine the temperature distribution in the cylinder thickness if the outside is exposed to ambient.


(h = 0.2 w/m2K,  Ta = 30oC,  K = 40 w/moK).

8.a)
Discuss the various finite element softwares available with their features, capabilities, limitations and applications.

   b)
Discuss the current trends in finite element analysis software.
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