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SEVENTH SEMESTER
MH 1003 — FINITE ELEMENT ANALYSIS
MECHANICAL ENGINEERING
(Common to Automobile Engineering)
Time: Three Hours Maximum: 100 marks
ANSWER ALL QUESTIONS
PART—A (10x2=20 marks)

1. What are the applications of finite element analysis?

9. What ate the main steps intvolved in FEA?

3.  What do yoﬁ undorétand by a natural coordinate system?
4. What do you méan by iso parametric formulation?

5. Write down the strain-displacement relation.

6. What do you understand by area coordinates?

7. State the situations where the axi symmetric
formulations can be applied.

8. What is the need of Jacobian?
9.  What are the applications of iso parametric elements?

10. Briefly explain Gaussian quadrature.
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13.
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(b)
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(a)

Explain Gaussian elimination method of

PART—B (5%16=80 marks)

solving equations.

Or

Explain Ritz method, with an example,

Obtain an expression for the shape function of a
linear bar element.

or

Solve the following differential edﬁation, using
Galerkin’s method,

@
(i)

d¢+@ 0, 0gx<sL

: subjecx to $O)=0, and 6(L)=¢,

What'ig'a CST element?

Obtain the finite element equations for the
following element. The thermal
conductivity (k) of the material of the
element is 2 W/mK. The convective heat
transfer coefficient (h) is 3 W/m2K. The
ambient temperature (T9 is 25 °C. The
thickness (t) of the material is lmm.
Assume convection along the edge 9k
alone.
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Dimensions are in ‘mm’
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or

() Compute the elemental stregs vectors for the (16)
following element, assuming plane stress
conditions. The nodal displacerent in ‘mm’ {gjv
801101 1]. The-temperatuye Increase ATy
in the element # § oC. The Young’s modulus E)
of the material of the element is 200 GPa. The
Poigon’s ratio is 0.3, The coefficient of thermal
expansion is 11 x 106 /5C, The thickness of the
material is 1 mim,

k(3,6)

i15,4)

Dimensions are in ‘mm’
i(2,3)

. (a) Derive an expression for the stiffness matrix of (16)
an axi symmetric element,
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Or

Compute the strain-displacement matrix for
the following axi symmetric element. Also
calculate the element stress vectors, if

{[1}:[3.484 0 33210 0 0'x10%em

and
27 12 12 0]
12 27 12 0
D=3 12 27 0
0 0 0.8

Numerically evaluate the following integral
and compare the result with the exact one.

_‘[""(3)(3 +4y*)dxdy ..

]

Or

Determine the Jacobian for the following
quadrilateral element at x = 435 mmandy =3

mm. (5.5)
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