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T.E. (Mechanical Engineering)
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Time: 2%2Hours] [Max. Marks: 70
| nstructions to the€andidates:

1)
2)
3)
4)
5)

Ql) &

b)

Angwer QLo Q2, Q3 or Q4, Q5 or Q6, Q7 or Q8.
Neat, diagrams must be drawn wherever necessary.
Use of electronic pocket calculator is allowed.
Figuresto theright indicate full marks:

Assumne suitable data, if necessary.

A 'stepped bar is made of two materjalsjoineditogether as shown in fig.
Thebar issubjected to an axial pull of 1OkNDetermi nethe displacements,
stress and reaction of each of thejsection using ID element A, = 200
mnv, A, =180 mm? E = 200 %0° Npm?; E, = 120 x 10° N/mm2 [8]
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Determine the nodal;displacements at node 2, stresses in each materia
and support reactiovis in the bar shown in Figure, dueto applied force

P =400 x 10°N and temperature rise of 30°C. Giver: [9]
A, =2400mm? A, =1200mm?
|, =300mm , =400mm
E, =07 x 10°N/mm? E, = 2 x 10°N/tpw
and o, = 22 x 10%/°C a, = 12 x 10%°C
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Q2) @ Consider the bar element shown in figure. An axial load P=200 x 103N
isapplied as shown. A, = 2000 mn¥ A, = 800 mm?, E, = 70 x 10°N/mm?
E, =200 x 10° N/mn. [7]

)  Determinethenodal dispiacement
i)  Determinethe stressiieach material
i) Determinethe reaction forces
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b) Deteimine the nodal displacements and stresses.in each element in the
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X

falfowing truss problem. [10]
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Q3) @ A constant strain trighdufar element is defined by three nodes as shown
infigure. Evaluate the'shapéfunctions N,, N, and N, at theinterior point
P(6,6). (6]
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b) How to verify and validate results in CAFF pest-processing? [6]
c) What arethe stepsfor interpretation of results during postprocessing in
Finiteelement analysis? [9]
OR
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Q4) &)

b)

Q5) 8
b)

Q6) a)

b)

Q7).8)

Thenodal coordinate of triangular eleément are showninthefigure. At the
interior point ‘P thex-coordinateiS3.3. NI = 0.3. Determine N2, N3 and
the y-coordinate of point P [6]

What arethe modifications are suggested based ondhe interpretation of
results during postprocessing in CEA? [6]
Explain thetricksfor postprocessingin computer aided Engineering.[5]
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I'd
Explain difference between stailf:.anal ysisanddynamicanalysis.  [6]

Explain free and forced V|br,at|bn [6]
Explain modal analysis, 11armoni Canalysisand transient analysisto study
the dynamic propertieSat the structures. [6]
.
OR

Give comparisonof | inear and Nonlinear Analysis CAE Problemswith
respect-to.its characteristics features — load — displacement wélation,
stress - strainrelation, scalability, stress- strain measutes;y superposition,
reversibility, solution scheme, computational time anea ussyinteraction

with'seftware. [6]
What are the different kinds of geometric non-inearitiesin CAE Project?
Explainwithfigures. [6]
Write ageneral procedure for Non-linearstetic analysis project. [6]

What is durability, reliability and fatigue?txplain SN Curve with low
cycle, high cycleandinfinitefatiguelife; [6]
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b)

Q8) g

b)

Write typical application of computation fluid dynamics in various
industriesfor thefollowing domains; [6]

)  Aerospace Engineering
i)  Automobile Engineering
i) Civil Engieaning

Explain use Of FEA te optimize plastic injection mold materials. [6]

OR
What yis’Computational Fluid Dynamics (CED)?2Explain the three
dimens on offluid dynamics. [6]
Discuss the concept of FEA for structural dynamicsiand acoustics used
inNV& anaysis. [6]
Enlist the CAE software used for different application of CAE. Write at
least 16 software with their applications. [6]
I'd
€ .
w
@O0
V4
(
B
N/

.

[6262]-167 4



