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M.E./M.Tech. DEGREE EXAMINATIONS, JANUARY 2010.
FIRST SEMESTER
CAD/CAM
CI 970 — FINITE ELEMENT ANALYSIS IN MANUFACTURING ENGINEERING
(REGULATIONS 2009)
Time : Three hours Maximum : 100 marks
Answer ALL questions.

PART A — (10 x 2 = 20 marks)

1.  What is Galerkin method of approximation?

2.  Differentiate between trial functions and shape function.

3.  What is an isoparametric element?

4. What is a shape function?

5.  Distinguish between one D linear element and one D beam element.
6.  What are CST and LST elements?

7.  Differentiate between global and local stiffness matrix.

8.  How to incorporate strain rate dependency in FEA software.

9.  Distinguish between plane stress and plane strain problems.

10. Give any five FEA softwares.




[image: image2.jpg]PARTB — (5 x 16 = 80 marks)

11. (a) Solve the following equation using two parameter trial solution by :
(1) Point collocations method

2
(ii) Galerkin method Zh‘;?—cosmc,Ostl w(0)=u(1)=0
X

Or
(b) Use least square and subdomain method to obtain an approximate

2
solution on the differential equation. Z—g—le ?=5,0<x <1 with
x

boundary conditions y(0)=y(1)=0

12. (a) Find the displacement at nodes 2, 3 at the free end of the bar using one
dimensional element in Fig. 1.

1 7] Reglonl 2-——>20KN 3 Regionl  |——> 10kN

40MM
Fig. (1)
Region Area (mm?2) Length(mm)
I 20 2 x 100
II 10 100

E =20 x10" N/cm? 7=0.075N/cm?
Or

(b) Calculate the temperature at the tip and midpoint of the squared taper
pin shown in Fig.2

]

100mm
1' 2
Fig.2.
Area 200 mm? 100 mm? To = 100°C
Perimeter 60mm 40 mm T, =20°C
H =0.1 W/mm?2°C, K =7W/mm°C
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(a)

For the triangular element shown in Fig.3 below and nodal
displacements are :

Ui1=2.0 Uz2=3.0 Us=5.0

Vi=10 Vz2=20 V3=3.0

Obtain the displacement of point P (2,2) within the elements using the
following methods.

(i)  Coordinate transformation
(11) Natural coordinate

Fig.3.

Or

The Coordinates of the four nodes of a Quadrilateral elements is given as
1(2,2) 2(5,3), 3(4,8), 4(3,6). The temperatures at the four nodes are given
as T1=200°C T2 = 350°C, T3 = 700°C, T4 = 500°C. Obtain the temperature
at a point whose coordinates are given as (3.5, 5.5).

Explain in detail how finite element procedure can be used to analyze
metal cutting problem.

Or
(i)  Explain Crank - Nicholoson algorithm in detail. (8)
(ii) Explain how FEA can be applied to incremental deformation.

For the given problem shown in Fig. 4. Determine the step by step
process in solving the problem using FEA software.

— t  E=3x107psl
e 8 =03
Po 1.6 cm Fo s e
: E Po = 200Ib/Ft

<« fcm
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[image: image4.jpg](b) Write short notes on :
(i) Preprocessor
(i) Solver
(iii) Postprocessor

(iv) Any one FEA software. Give its merits and demerits.
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