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Question Paper Code : 66415

B.E./B.Tech. DEGREE EXAMINATION, APRII/MAY 2011.

Seventh Semester
Mechanical Engineering
ME 1401 — INTRODUCTION OF FINITE ELEMENT ANALYSIS
(Common to Automobile Engineering and Mechatronics Engineering)
(Regulation 2004)
Time : Three hours Maximum : 100 mark;
Answer ALL questions.
PART A — (10 x 2 = 20 marks)
1. Write down the stress strain relationship for a three dimensional stress field.
2. How will you obtain total potential energy of a structural system?
3. What are the propertie’s of Global Stiffness Matrix?
4. Sketch a typical truss element showing local global transformation.
5, What is a CST element?
6.  Write down the one dimensional heat conduction equation.
7.  Explain plane stress problem with an example.
8. What is an axisymmetric problem?
9. Sketch a four node quadrilateral element along with nodal degrees of freedom.

10. Write the Gauss points and weights for two point formula of numerical
integration,
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11. (a8 () Ifadisplacement field is described by
u= (—x2 +2y% + 613!)10”
v= (Zx +5y ~ 52 )1()"

determine the direct strains in x and y directions as well the shear
strain at the point x =1, y=0. 9)

(il) Describe the Gaussian elimination method of solving equations. (7}

Or

(b)  Use Rayleigh-Ritz method to find the displacement of the midpoint of the
rod shown in Fig. 1.
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Note : All the quantities have units which must be taken suitably.

12. (a) Consider the bar shown in Fig. 2. Axial force P, =20 kN and P, =15 kN

is applied as shown. Determine the nodal displacement, stresses in each
element and reaction forces.

Ay = 2000 mm? Aq= 1500 mm? Az = 1000 mm*

By =2x10° N/mm®  E; = 2x10° N/mim® - E; = 2x10°N/mm*
- >
Py P2
300 mm 300mm 300mm
Fig. 2

Or
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Fig. 3

(i) Derive the élement strain displacement matrix and element
stiffness matrix of a CST element, 8)

(ii) Write the step by step procedure of solving a torsion problem by
finite element method. (8)

Or

Consider a brick wall as shown in Fig. 4 of thickness L = 30 cm,
K = 0.7 W/m. °C. The inner surface is at 28°C and the outer surface is
exposed to cold air at ~15°C. The heat transfer coefficient associated with
the outside surface is h = 40 W/m® °C. Determine the steady-state
temperature distribution within the wall and also the heat flux through
the wall. Use a two element model. Assume one dimensional flow.
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Fig. 4
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15. (a)

(b)

For the configuration shown in Fig. 5, determine the deflection at the
point of load application. Use one element model. Assume plane stress

condition.

1508

4 Bomi l

t =10 mm
E =70 GPa
Poisson’s ratio = 0.3

Fig. 5
Or

An open ended steel cylinder has a length of 200 mm and inner and outer
diameters as 68 mm and 100 mm respectively. The cylinder is subjected
to an internal pressure of 2 MPa. Determine the deformed shape and
distribution of principal stresses. Take E = 200 GPa and Poisson’s
ratio = 0.3.
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Derive the shape functions of a nine node quadrilateral

isoparametric element. (€]

Evaluate the integral _[ 3e* +x% + p izdx using one point and two

point Gauss quadrature formula. 8)
Or

Derive the Gauss points and weights in case of one point formula
and two point formula of Gauss numerical integration. (8)

11 i

Evaluate I I Gcz +y%+ 2xy) dxdy using Gauss numerical integration.
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(8)

4 66415




