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| nstructions to th(@(ﬁ&ﬁ@\% &
1) Answ or Q%Q.?, or Q.4,Q.50r Q.6,Q.7or Q.8. O
2) N S riust be drawn wherever necessary. °C3bC)
3) Figu tq-{P/férightsideindicatefull marks. o
4) Assume Siable data if neceessary. s
2 X
Q1) a A@?axial load P=200 kN is applied on a steel bar as shown
ure 1. A, = 2000mm?; A = 800 M7 Gpa; E,= 200Gpa.
vFormulate:

Determineusing €li 2106
i) Nodal disp tors [ul.[u],[u] : \(5
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b) Anaxial load of 400 KN isapplied °C totherod asshownin Figure
2. Thetemperatureisthen rai sed&)o 0 °C. [6]
N

Determine; é@
)  Global tiff matgé()

i) Global | eC
s

'i 300 mm O
C)

400 kN

Figure 2

Property ent 1 Element 2
Materid >Alumi nium Steel
% %
Modulusof Elastici ocjb 70GPa 200GPa pe5)
Area COQ/ 900 mm? 1200mm? (§J
Coeffigi r@qéxpans on | 2.3x10° per °C | 11. 7><104<$9r °C
N (b
g oom S
Q2) axial load P=400 kN is applied on a step as shown
Figure 3. The temperature rise of 30 °C. Giv (é\/ [12]
% A= 2400 mn? A,=1200 nﬁ?b ©
)
1,300 mm | =400 %‘\/
25
E,=0.7 x10° N/mnm? E,=2x10°N/mim?
N
and o, =22x10°/°C 0,,=12x40%/°C
v
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Formulate: (\(;gb
i)  Element stiffness matrix [k ] {k ]
i)  Global stiffness matrix [K}
i) Global load torpggo
1 B

N YA
Determine: Q Q

. . Y
i)  Nodal I ent at node 2 [u,]

i) El@t%%es[cl],[cz] &
O L Q)

o oCS
[ 2 P ___. 36
,@O Aluminium é

|4

&’.__ 300 mm »ie 4(::0 ;nm %———b{

(A!’ II' Ell' |) ( 2y 2y 2

b) Derive element stiffness ratffx f8r two noded (linear) bar element

O 6]

Q3) @ A constant strian jularelement is defined by three nodes as show.
i functions N_,N,, and N, at the interior

point P (@ b é&
S o)
O %

N
1(z9) QO‘)
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b)

Inatriangular element, the nodes 12 :and 3 have cartesioan coordinates:
(30,40), (14,70), and (80, 140) respectively. The displacement in mm at
nodes 1,2 and 3 are (0.1,0.5), (€:6,0.5) and (0.4, 0.3) respectively. The
point P within the element hastartesian coordinates (77, 96). [10]

For point. P, determine:
)  The naturak-coordinates
ii)  The shapetfunetions

iii)  Thefdisplacement of point P ®
S O
13[80‘140) O

A— U,

I—.U ¥
A0 70 Q
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R
X

What are the step: oid%rpretatl on of results during postprocessing in

1(30,40)

Computer Aid meering (CAE)? Suggest the modifications basaa
onthein of results during postprocessing in CAE. [10]

Wr@ tricksfor post processing in CAE. [7]

Q5) a @al arethedifférent kinds of geometric non-linearities in CAE project?
I

o

anwithfigures. [9]

Write down the comparison of linear and non-lifesr findedement analysis
with referenceto following characteristic poixits. [8]

1)  Load-displacement and stress-stain’relation

i)  Scalability and reversibility

i)  Computational scheme and solution tirme

IV)  Superposition and user interaction with software
OR
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Q6) a)

b)

Q7) 8

b)

Q8) &)

b)

) erpspace
&obi leEngineering

[llustrate the concept of sturctural dyramicsand acousticsfinite element
analysisused in Noise, Vibration and Harness (NVH) analysis. [8]

What is durability, reliability, and fatigue analysis? Explain S-N Curve
with low cycle, high cycle, andinfinitefatiguelife. [9]

Elaborate the ¢oryipari son of Explicit and Implicit method for following

criteria [10]
)  Copmon software

i)  Sahility o
iii)~~Computational speed/cost 0

IV)  Maximum size of computational problem % .
V) ~Numerical scheme &

vi}+ Handling nonlinearity QQ)

vil) Filtering of frequencies ) @
Elaboratethe use of finite elemerit g plasticinjection of moulding
in order to optimize the mold m@ ; [8]

p

Elaborate the compari Ween static, dynamic, and fatigue analysis.
[10]

[Hlustrate the app! 'c%)s of Computer Aided Engineeringin Computational
Fluid Dynamiesinfollewrng sectors. 18]
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