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Question Paper Code : D 2308

BEJBTech. DEGREE EXAMINATION, APRIL/MAY 2010,

enth Semester
Mechanical Engineering

ME 1401 — INTRODUCTION OF FINITE

EMENT ANALS

15
(Common ta Autorobile Engincering ard Mechatronics Eugnering)
“Time - Theee hours Masimum - 100 marks
Ansiser ALL gucstions
PART A — (102 =20 marke)
L What is the Initetion of usiag a oite difference method?

2 List the varivus metkods of slving boundary value problems.

Write down the interpolation function of a ficld variable for threenode
triangular element

4 Mighlight at least two rules to guide the placcu
ubtaining approximate solution to o d:fferentinl cguntion

L of the nodes when

List the proporties of the glabal stsiTness matris,

6 List the charactoristics of shape functions.

What do yon mean by the terms

and ¢ continuny?

Write down the nodal displacement equations for a two dimensional trianglar
elasticity elemert.

9 List the required conditions for a problem assumed to be axisymmetric

10, Name u few boundary conditions invalved in any heat transfer wialyess.




[image: image2.jpg]PART B — 5 x 16 = 80 marks)

1L G Discuss the follawing methods 1o salse the given difforential equation

with the bowsdary conditions 51910 and 35
@ Variatanal methid
G Collocation method
o
the global stiffacss

191 Far the spring system showen i Figure 1, caleula
fnatrix, displacements of nodes 2 and 3, the reaction forees al e 1 ad
4 Also caleulate the forees in the spring 2. Assume, F, - &, - 100 Nim,

k200 Nim, 1w, =, =0 and P = 500 N

Figure | Spring System Asserbly

12 @ Determine the joint displacements, the joint reactions, clement forces
and element stresses of the giver: Lruss eloments.

Figure 2 Truss with applied load
Table 1 : Blement Peuperty Data
Flement A B L Global Node @ Degreo
et Nwt o om Connection
1 a2 6910 251 2103 a0
2 887 W70 25 2101 o
3 25 W70 459 13 135
or
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[image: image3.jpg]b Derive the wierpolation fanction for the vne dimensional linear element
with  Jength 1 and tvo nodes, one at each end. designated as i und -
Assume the origin of the co e 5 1o the left of node

T
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Figore 3 the ane dimensional linear element

15, (&) Determine three points o the S0°C contour line for the rectangulur
clement shown in the Figure 4. The nodal values are , =42'C

@, =500, b, ~56°C and @, ~46C

: S)Bwy :
Ror) xS

Figure 4 Nodal caordinates of the rectangular element

or

@) Tae simply supported beara shows in Figare 5 is subjected Lo 4 uniforn
Lransverse load, as shown. Using ro equallength clements and work
cquivalent nodsl loads obtain a finite clement solution for the deflect:on
at mid span and compare it Lo the solution given by elementary beam
theny

p———

Figare 5 uniformly loaded beam
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[image: image4.jpg]1. ) For the plane sorain element shown in the Figure 6 the
sodal displacements are given as © by = 0.005mm, @, ~0002 mm,
0 mm, = 0.0 mi
elemment stresses. Take
plane strain,

~0.004 mm, w, - 0.0mm Determine Ui
200 Gpn and

3. Uso unit thickness for

15,15

Figure 6 Triangular Blement

or
Deterniine the element st:ffhess matrix and the thermal load vector for
the plane stress clement showa in Figure 7. The element exp
20°C ancrease in temperature. Take E = 1506 Niem?, - 0.25,
and a = fio-

®

05em

£2 Y500 e

oy @0
Figure 7 Triangular clastic elements

Uk Guussian quadrature o bt an osact. vl of the ntegral
1=t e v

or

Define the following terms with suitble examples
G} Plane stress, Plane strain

i Node, Element and Shape funcions

(i) Tso-paramesric element

vl Axisymmetrie analysis





