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character is life

B.E DEGREE EXAMINATIONS: MAY 2017
(Regulation 2014)
Sixth Semester
MECHANICAL ENGINEERING
U14MET603 Finite Element Analysis
COURSE OUTCOMES

CO1: Understand the principles involved in discretizatsmd finite element approach.
CO2: Write finite element equation for simple elements.
CO3: Apply finite element concepts for solving thermatlasolid mechanics problems.
CO4: Solve problems in finite element method adoptedcfdinders and other axisymmetric objects.
CO5: Apply finite element concepts for solving curvedubdary problems using isoparametric elements.
Time: ThreeHours Maximum Marks: 100
Answer all the Questions:-
PART A (10x 1=10Marks)

1. Matching type item with multiple choice code COo, [Ki
List | List 11
A. Stress I. [D].[B]-{p}
B. Stiffness ii. [D].[B].{u}
C. Lumped mass matrix for bar element'’ %[; 2]
D. Velocity gradient iv. [B].[D].[B].A.t
Where D= Stress Strain matrix, B= Strain displacathneatrix, A= area of the element,
t= thickness, u= Nodal displacemeprt, Density, |I= length, p= potential distribution.

A B C D
a) i i i iv
b) ii iv i [
C) i iv ii [
d) ii [ i iv
2. The shape functions along an edge of an eight-goddrilateral element are Co,  [Ky]
a) linear b) cubic
C) quartic d) quadratic
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In structural idealization, it is recommendedise relatively elements in areas whére: [Ka]
stress gradients occur.
1. Small 2. Low 3. Big 4.High

a) 1,3 by 14

c) 12 d 2,3

The size of element stiffness matrix of pin joinsgéce truss element is CO. [Ki
a) 3X3 b) 4X4

c) 2X2 d) 6X6

Assertion (A): The elements of the strain dispfaeat matrix of LST element are expresse€0. [Kj]
in terms of nodal coordinates and linear shapetioms
Reason (R): In the natural coordinate systaeretare two shape functions for the LST

element.

a) Both A and R are Individually true andd) Both A and R are Individually true but

R is the correct explanation of A R is not the correct explanation of A
c) Aistrue but Ris false d) Ais false butRrnue
The dimension of the global stiffness matrix ‘k'(ld X N) where N is : CO, [Ky]
a) No. of nodes in system b) No. of elementhésystem

c) Nodal degrees of freedom for the d) No. of nodes & elements of the system
system
Sequencing type item in terms of solution fioWwrEA problems CO. [K7]

1. Displacement 2. Stress

3. Strain 4. Force
a) 2-3-14 b) 4-1-3-2
c) 3-1-2-4 d 4-2-3-1

The shape function used for displacement is theesasthat which relates the cartesian an@0.  [K4]
the natural coordinates in

a) higher order elements b) isoparametric fornmutat
c) skyline approach d) lagrangian formulation
Assertion (A): The Equation for heat flow by contree heat transfer is h(T-.) CO, [K4

Reason (R): Where T refers to Temperature of ohid surface at the solid/fluid interface
a) Both A and R are Individually true andd) Both A and R are Individually true but

R is the correct explanation of A R is not the correct explanation of A
c) Aistrue but R is false d) Ais false butRrue
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10. The chassis frame of a vehicle when it encosragot hole needs to be analyzed using the€0: [K2]
following analysis type:
a) Transient dynamic b)  Harmonic
c) Static d) Modal

PART B (10 x 2 =20 Marks)
(Answer not morethan 40 words)

11. Distinguish between Rayleigh Ritz method anddielement method. CO  [K4
12. What are ‘h’ and ‘p’ methods used in FEA? CO  [K4
13. lllustrate the shape functions of one dimeraigunadratic spar element. Co, [K4
14. Write the principle of minimum potential energy CO  [K4
15. Distinguish between CST and LST elements usé&EM. CO  [K4
16. Mention the thermal load vector for a two disienal heat transfer problem. COo, [Ki
17. Mention a typical problem where axisymmetriarialation is applied. Sketch the finite Co,  [K4

element model.
18. lllustrate the axisymmetric boundary conditiémisa cylinder subjected to internal pressure.CO:  [K2]
19. List any two salient features of an isoparaimefement. CO.  [K4

20. List the properties of stiffness matrix. Co, [Ki

Answer any FIVE Questions:-
PART C (5x 14=70Marks)
(Answer not morethan 300 wor ds)
Q.No. 21 isCompulsory
21. A stepped bar shown in Figure is subjectedrtoasial load of 200 kN. Find the CO,  [Ky

displacement at the point of application of loadl &éime stresses induced in the entire

bar. 1
0 -
e
Z
=
11—— 300 mm —+—- 400 mm——->|
(1) — Aluminium bar (2) ~ Steel bar
A; = 2400 mm? Eq =70 x 10° N/mm?
A, = 600 mm? Ez =200 x 10° N/mm?
22. Solve the following system of equations by Gaussiehtion method. Co;  [Ky]

X+ X +Xz3=4
X1+ 4% -%X3=-5
X1+ X - 6X3 =-12
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23.

24.

25.

26.

27.

A triangular plate of thickness 10 mm has eediP(20,30), Q(80,30) and R(50,120).
The nodal displacements of P,Q and R are (2,1h,QP.and (3,1) respectively.
Determine the element stresses, oy, Ty, 61, 62. Let E = 210 GPa, p = 0.25, Where

E=young ‘s modules, p=passions ratio.

For the axisymmetric element having vertice®,8), B(60,0), C(30,50) in mm,
determine the element stresses based on the folipsédta: Take E = 2.1 x 10!/mn?
and p = 0.25. The nodal displacements are, (0.08),00.02, 0.02), (0,0) in mm.

A four nodal quadrilateral plane stress isopetaic element is defined by the nodes
1(1,1), 2(5,2), 3(4,5 and 4(2,4). Determine theaist displacement matrix
corresponding to the Gauss point (0.57735, -0.5)i8%he above element.

A rectangular plate of size 4mx2mx1m is sulgécto a uniform heat source of
1000 Wi/nf acting over the whole body. The temperature ofttipeside of the body is

maintained at 100°C. The body is insulated on ttleeroedges. Take the thermal
conductivity of the material as 25 W/m°C. Determihe temperature distribution using

triangular elements.

A long hollow cylinder of inside diameter 100nmand outside diameter 140 mm is
subjected to an internal pressure of 4 Nfntdsing two axisymmetric elements of
15 mm length, determine the strain displacementrixndbr both elements. Take

Young’s modulus as 200 GPa and Poisson’s ratio3as 0
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COs

CO,

COs

Co,
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(K2l

(K]

(K4l

[K3]
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