: Irﬁpértant Note : 1. On éompletfng your answers, compulsorily draw diagonal cross lines on the remaining blank pages.a
< 5 ’ 2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8
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Flfth Semester B.E. Degree Examlnatlon, Dec.2023/Jan. 2024
Aircraft Structures -1

Max. Marks 100

~ (05 Marks) -
(05 Marks)

the following:

(1 Normal and Tangential stress on a plane 1nchned at 45°
(i) Principal stress and their directions

(10 Marks)

(12 Marks) A )

(08 Marks) -

¥ ¢ Module-2 : ;
What is 1mpact stress? Derwe an equation for impact stress due to axial impact. . (08 Marks)
A cantilever beam of span-800mm has rectangular cross section of depth 200mm. The free -

end of the beam is subjected to a transverse load of 1kN that drops on to if from a height of

s C40 steel, 6, = 328.6MPa, E = 206.8GPa, Factory of safety = 3. Determine
the width of rectangular cross section. (06 Marks)
What is endurance limit? Briefly discuss the factors affecting the endurance limit. (06 Marks)
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: : OR
4 Derlve Soderberg s criteria for fatlgue design. (08 Marks)
¥ b A steel shaft made of SAE1045 steel oil quenched ?‘s subjected to a repeated bending
: moment of 500Nm and a reversed twisting momefit of 600Nm. Determlne the diameter of
the shaft based on factor of safety 1.8 according te.." ..”
i) Maximum principal stress theory
ii) Tresca’s criterion

iil) Vonmises criterion.

Take oyit = 662MPa, oyp = 425MPa, csen‘-— 365MPa Typ = 241MPa; Load correction factor
for bending and Torsion is 0.9 and.0.5 respectively. Take surface correction factor = size °
correction factor = (.85. ; 12 Marks)

B : Module-3 s
S A Explam load factor and dlfferent types of loads that acts ont e aircraft. : (04 Marks)
' b. Explain V-n diagram. : (06 Marks) -
.. €. An aircraft having a le under carriage lands at a Vertlcal
i veloc1ty of 3.7m/s, y that the vertical and horizontal reactions on the main wheels are
1200kN and 400kN espectively : at this instant, the nose wheel is 1.0m form the ground, as
shown in the* ﬁ ig.Q5(c). If the moment of inertia of the aircraft about its. f o
CG is 5.65 x lﬂgstmm determine thé'inertia forces of the aircraft, the time taken for its -
vert1ca1 Veipcfty to become zero and its angular velocity at his instant. (o Marks

Fig. Q5(c)
1 0f2,;
OR

/6 "a. What are the desirable pr (06 Marks)
gt b, DeScribe the uses of alu‘ i m alloy, titanium alloy stainless steel and composite materlals

Demve the eq ns of equlhbnum in 3-D with a neat sketch

‘b The state of stress ata pomt 18 glven by

3 ”22

| Gy'-—— 3y z‘+ Yz N

c,= xzyzz2 +XZ

. In the absence
pomt (3 —4 2
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OR s -
Derive Clapeyron’s 3- moment equatlon " (10 Marks) -
Write notes on: TR R
(i)  Statically determinate structures G ;
(i) ~ Statically indeterminate structures - (10 Marks) - -

Module-S &

tios: - (06 Marks)?
Jenergy and’"' free ‘and’

(08 Marké)« '
(06 Marks)

Drive the expressmn for Euler’s bucklmg 1oad fora column with both ends hinged. ~ - 3
W, & » 3 ' (08 Marks)

ort note on :
E imirtatlons of Euler’s theory a
1) South-well plot \ (04 Marks)

A hollow cast iron column whoee outside diameter is' 200mm and thlckness of 20mm is
4.5m long and is ﬁxed at beth ends. Calculate s fe load by Rankme ormula usin g a factor
E=1x 10 MPa and

'(08 Marks) Ty




