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FINITE ELEMENT METHODS
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“Note: i) Questscm paper consis of Part A Part B A : :
i) Part’A is, compulsory, which carries: 25 marks Ini Part A Answer all questlons ol
iii) In Part B, Answer any one question from each unit. Each question carries 10 marks

and may have a, b as sub questions.

PART - A
(25 Marks)

Write the advantages and applications of FEM.
c)  Write the equation for transforming the local stiffness equation into the global stiffness
equation. [2]
d)  Write down the essentIal and natural boundary condltlons of the problem (ﬁgure D).

[3]
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A / \ Flgure 1 ik
“Difl ferentlate amm}g 1he Iso—paramemc and’ Sub—palametnc formulalmm
f)  How axisymmetric elements can be equalized to the CST element?
g) What do you mean by steady state heat transfer analysis?
h)  Define heat transfer? Write the finite element equation for 1-D heat conduction with free
end convection?
Explain mesh generation techniques in FEM.
/Discuss the NASTRAN .-srnftware used to.-’evaluate the problems in FEM hexahedra
':--.tctrahcdral elements o T T L 3 |

PART - B
(50 Marks)
2. Discuss the following methods to solve the given differential equation with the boundary

__condltlon y(O) 0 and y«(x) =0, (a) Subdomam method (b) Welghted resrdual method . A

EId—yM(x) o

OR

3.a) Explain the potential energy formulation for obtaining element equations in Finite
element methods.

b) Wlth a sultable example explaln any welghted re51dual method.




For lhe rwo bar truss ShQWn in the ﬁgu.re 2, determme the dlsplacements and strea, __
A1 =500mm? Az 1200mm?2, E=2'% 10° N/mm?.~" [10]""

ASTANY

100 kN
Figure 2
... OR
“5.a) Mentlon an expreqmon for stiffness matrix: for 2Dv1russ e!ernent . ;o A
+b) “For.the beam and loading shown ‘in figure 3, Determine; (i) slope at 2 and 3 (11) Vemcal_-;j’ ;
deflection at the midpoint of the load Take E=200GPa, I= 4x10° mm?*. [2+8]
12KN/m
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6. Determine the stiffness matrix for the axisymmetric element shown in the figure 4. Take
E =2.1 x 10° N/mm? and Poisson’s ratio as 0.3. All dimensions are in mm only. [10]

Flgure 4
"'-.Denve the stlffness mamx for the feurrnctded quadrllateral element in ter“ms of natural
coordinate system ' '

b) Differentiate between CST and LST with respect to the triangular element. [6+4]
8. For the composite wall shown in the figure 5 determine the interface temperatures

cons1der1ng three elements. [10]

K& 5 w/m ”c =15 w/m ¢ P

o
ty=500" t4=100"




9. Determine the temperature distribution in a 1D rectangular cross section fin' with 8cm *
long, 4cm wide, 1c¢m thick. Assume that convective heat loss occurs from the end of the
fin. Take K = 3W/cm K, h = 0.1W/cm?k and Ta = 200°C. Tip temperature is 1000°C.

[10]

. 10. _Determme the Elgan Values and Elgen Vectors of the bar shown in ﬁgure 6..

[10]
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F1gure 6
"'Dt‘»cuSs Eagen Value and E1gen vector analyms of qiepped bar and trussfj
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