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M.E. DEGREE EXAMINATION, JANUARY 2012.
First Semester
CAD/CAM

CC 9212 — FINITE ELEMENT ANALYSIS IN MANUFACTURING
ENGINEERING

(Regulation 2009)
Time : Three hours Maximum : 100 marks

Answer ALL questions.

PART A — (10 x 2 = 20 marks)
1.  What are ‘b’ and ‘p’ versions of Finite Element Method?
9. Name different methods used in FEM to solve engineering problems.
3. During discretization, mention the places where it is necessary to place a node.
4. Define the Bandwidth of assembled global stiffness matrix.
5. Distinguish between global coordinates and natural coordinates.
6.  Give four applications of axisymmetric elements that can be used.
7. Why is Finite Element analysis required in metal casting?

8. Give the differencos between isoparameiric element and isoperimetric
elements.

9. Name any four FEA software packages.

10. Explain the term Post processing in FEM.
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11. (a) Consider the differential equation

2,
—ix—';m:osu for 0<x<1

subject to the following three sets of boundary conditions :

@ w(0)=0,u(1) =0

" du
(i) u(0)=0.(——l1 =0
. xal

o (du)  _o(duY _
(iii) (E ‘O—O(d’:jm—o

Determine a three-parameter solution, with trigonometric functions
using (a) the Rayleigh-Ritz method at x = 1/2 and 3/4 and compare witl

the exact solutions:
(1) wy=n"(cosmc+2x-1)
@ U=z (conmx-1)
3) uy=ntcosmx. (16
Or

(b) Consider steady heat conduction in a two-dimensional domain Q
enclosed by lines AB, BC, CD, DE, EF, FG, GH, and HA (Figure
Qn. 11(b)). The governing equation is
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where g,is the uniform heat generation, k is the conductivity of the

isotropic material of the domain, and 7' is the temperature. Construct the

weak form of the equation. ase)
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A ted (e, d = 0) D
H E
aT oT '(l}' F T Exposed to ambient
e R b -] & temperature (conventio:
an ox
at { ot
—= k—=-f(T-T.
k 5 () 3 AT -T.)
— 4 x
B ﬁ . < C
T =T, (x).
Figure. Qn. 11(b)

(a) Derive the element stiffness matrix for one dimensional Linear bar
Element using potential energy approach. Also establish the shape
functions in terms of global coordinates. 1e)

Or
(b) Consider the circular heat transfer pin shown in Figure Qn. 12(b). The

base of the pin is held at constant temperature of 100°C (i.e., boiling
water). The tip of the pin and its lateral surfaces undergo convection to a
fluid at ambient temperature 7a. The convection coefficients for tip and
lateral surfaces are equal. Given k: = 380 W/m-°C, L = 8 cm,
h = 2500 W/m2-°C, d = 2 cm, Ta = 30°C. Use a two element finite element
mode] with linear interpolation functions (i.e., a two-node element) to
determine the nodal temperatures and the heat removal rate from the
pin. Assume no internal heat generation. (16)
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100°C L4

Figure Qn. 12(b)
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Using area coordinates, develop interpolation functions for the 10-node
triangular element shown in Figure Qn. 13(a). Note that the nodes are
equally spaced on their edges.

Figure Qn. 13(a)
Or
Determine the Jacobian matrix and the transformation equation for the
elements shown in Figure Qn. 13(b). (16)
' ¥y (6.5, 7)
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(i)

Figure Qn. 13(b).
Explain briefly the concept of FE analysis of Metal casting. 8
What is the use of Nicholson algorithm in FE analysis of metal
casting? 8)
Or
Explain briefly the concept of solid and flow formulation in metal
casting. 8
Explain briefly the procedure of FE analysis of metal cutting?  (8)

Explain the development code for one dimensional analysis of linear bar
element with an illustrative example. (16)

Or

Explain the concept of preprocessing, Mesh generation, boundary
conditions, input of material and processing characteristics in one
dimensional heat transfer analysis using ANSYS software. (16)




