Course Code: 1960327 Roll No: MLRS-R19

Sy R, MARRI LAXMAN REDDY
% INSTITUTE OF TECHNOLOGY AND MANAGEMENT

4 (AN AUTONOMOUS INSTITUTION)
MILRS (Approved by AICTE, New Delhi & Affiliated to JNTUH, Hyderabad)

Accredited by NBA and NAAC with ‘A' Grade & Recognized Under Section2(f) & 12(B)of the UGC act, 1958

PIOVER,,

111 B.Tech II Sem Regular End Examination, June 2022
Finite Element Methods
(Mechanical Engineering)
Time: 3 Hours. Max. Marks: 70
Note: 1. Question paper consists: Part-A and Part-B.
2. In Part - A, answer all questions which carries 20 marks.
3. 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
(10*2 Marks = 20 Marks)
1. a) What are the important applications of finite element methods? 2M CO1 BL2
b) State the stress - displacement relations. 2M (€01 BL1
c) Write the Stiffness matrix for two noded truss element. 2M €02 BL2
d) Explain the significance of Hermite shape functions 2M (€02 BL3

e) Write the plain stress functions for three noded triangular element 2M CO03 BL3
What is the strain displacement relation matrix for axi-symmetric

f) o 2M CO03 BL2
g) Write the similarities between conduction and convection. 2M C0O4 BL4
h) How convection is taken into account finite element formulation? 2M CO04 BL3
i) Write mass matrix for the stepped bar element. 2M CO5 BL2
j) Discuss about ANSYS software. 2M CO5 BL3

PART-B
(10*5 Marks = 50 Marks)

2 a) Whatis 1-D Linear element? How it is being analyzed in finite element 5M C01 BL2
analysis?
b) Explain the general procedure of finite element analysis step by step with ~ 5M co1 BL2
suitable examples.

OR
3 Estimate the displacement vector, strains, stresses and reactions for 10M  CO1 BL4
following figure . Gap between end of the bar and wall is 2 mm. Take E = 2
X 105 N/mm?

‘A A=300 mm’ 500 kN
7

/)
/4500 mm —»5H6mm —b

4 a) Explain the Hermite shape functions. 5M co2 3
A beam is fixed at one end and free at the other end, has a 20 kN
b) concentrated load applied at the end of beam having length of 10 m. Find  5M coz2 3
deflection and slope. Take I = 2500 cm* and E = 20 x 106 N/cm2.
OR
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5

10

11

b)

b)

The truss structure shown in figure 3 supports force F at Node 2. FEMis 10M  CO2
used to analyze the structure using two truss elements as shown: assume

E = 2*105N/mm?, A = 1000 mm?, L2=50mm, L;=10mm

a) Compute the element stiffness matrices for both elements in the global

coordinate system and b) Compute the stresses in the elements.

F
O,

Z

45° @

E.A, L

Fig:3

Evaluate the integral | (ao + a1 X + a2 X? + a3 X3 + a4 x¥) dx with the limits 5M Cco3

between -1 to +1 using (i) two point Gaussian quadrature and (ii)

Analytical integration.

Derive stress-strain relationship for 2-D CST element. 5M Co3
OR

Compute the strain displacement matrix and also the strains of a 10M  CO3

axisymmetric triangular element with the coordinates r1 = 3 cm, z1 = 4 cm,

r,=6cm,zz=5cm, r3=5cm, 2z =8 cm The nodal displacement values

are u; = 0.01 mm, wi = 0.01 mm, uz = 0.01 mm, wz = -0.04 mm, uz = -0.03

mm, wz = 0.07 mm

Estimate the thermal force vector for the 1 D element subjected to end  5M CO4

convection and heat flux.

Derive the finite element equation for 1-D slab. 5M CO4
OR

Estimate the temperature profile in a pin fin of diameter 30 mm, whose 10M  CO4

length is 500mm. The thermal conductivity of the fin material is 50 W/m

K and heat transfer coefficient over the surface of the fin is 40 W/m? K at

300C. The tip is insulated and the base is exposed to heat flux of 400

kW/mzK.

Derive the consistent mass matrix for a 1-D bar element of freedom
10M  CO5
flexural beam element.
OR
Find the natural frequencies of longitudinal vibration for a constrained 10M  CO5
and unconstrained stepped bar as shown in the figure. Where A; =
1000mm?, A, = 500mm?, Ly = 150mm, Lz = 150mm, assume E= young’s

modulus, p=density
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