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Seat
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Nodes: 1,2,3,4
Elements: 1-2,2-3,34

B.E. (Mechanical) (Semester-Vll) (Revised)

Examination, MaY - 2016

FINITE ELEMENT ANALYSIS

Sub. Code: 47981

Day and Date : Monda]', 02- 05 - 2016

Time : 3.00 p.m, to 6.00 p.m.

Instructions i l) Answer any three qucshons from each secfion.

2) Figures to right indicate full marks.

3) Assumc if necessary suitablc da14 and state thcm clearly'

4) Draw n€at labclled skctch n'hcrcver necessary.

5) flse ofnon-programnlablc calculators is pcrmissible.

SECTiON-I

200 GPa.

Q1) Analyse the a-xially Ioaded stepped bar shown in figure below. Use the finite

elementmethod (element and global matrix) to predict the nodal displacements

ut uralld uo at the nodes 2,3 and 4, and the suppofi reaction R at the fixed

nla" t 1r, : 0). The cross sectional areas are 50 mm2,20 mn.t'zand 10 mm'],

the lengths of steps are 1Omm each and the modulus of elasticity is

P.TO.
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Q2) a) For a one-dimensional bar elementprove that the displacement through

the eiernenl (with a linea var iation; is givcrr b1 I I,',: N,tl, +-ry!: 
" 

h.'-*:

the shape funcrions N,:(x, - x; / I and N,: (t -rJ i i ' A.lso-plot N, and \
over the lelgtl.r of the' eleient' Evaluate ( N + N, l' and ( dN,' d:r - rN 

.

dx). I8l

b) Stale different \\'eighted residual methods used in FEA fomulation [81

Q3) ^) Explain the steps required to oany out the analysis of sinple 1-D steadl'

staie heat conduction using ANSYS softwale tS]

t81

u8l

Furctional extremization in FEA

Disoetization/meshing of a modei,

Choice ofthe element

Weighted residual rnetl.rod

Steps involved in Time History Postprocessor in ANSYS'

b) Explain 1-D, 2-D, 3-D elerents in FEA

Q4) Write short lotes on (Any Three):

SECTION-II

Q5) For the truss shown iu figure, deteflnine the

matrices, The cross section of all members is

'E',.

element and global stiffness

'A and r:rodulus of elasticiry

[16]

a)

b)

c)

d)

,)
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Q6) a) Prepare an algoritlm/flowchart to write a computer code for the finite

e lement analysis ola simpJe plane 1russ having ir nodes and m elements

t8l

b) Explain simplex, complex and multiplex elements in FEA t8l

Q7) a) Explain in dctail the activilies involved in postprocessor of an FEA

software. t8l

b) Exp)ain with suitable examples simplification of a model using symmetry'

l8l

Q8) Write short notes on (Any Three): U8l

a) Preprocessing in ANSYS.

b) Body forces and surface tractions.

c) 1-D, 2-D, 3-D elements in FEA

d) Interpolationfunction.

e; Bandwidr]l olLhe sliffness malrix.
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