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Module-1
I a. Explain the following :

i) Stress ii) Factor of safety iii) Stress Tensor
b. Explain atleast three difterent tlpes of failure.

Take E :210 GPa and Poisson's ratio : 0.25.
b. Define skess concentration factor aud explain how to determine the same,

Module-2
Explain stress life (SN) curve for ferrous material.

21AEs3

(08 Marks)
(12 Marks)

(14 Marks)
(06 Marks)

(10 Marks)

(10 Marks)

(06 Marks)

3a.
b . Determrne the maximum load for the simply suppofied beam cyclically loaded as shown

below Fig.Q3(b). The ultimate strength is 700 MPa the yield point in tension is 520 MPa and
the endurance limit in reversed bending is 320 MPa, Use a factor of safety of 1 .25. The load,
size and surface correction factor are l, 0.75 and 0.9 respectively.

4a.
b.

rffir*zfril
Fie.Q3(b)

OR
Formulate Miner's rule of cumulative fatigue damage.

Fig.Qa(b)
I of3

A steel cantilever member as shown below Fig.Qa&) is subjected to a transverse load at its
end varies frorn 45 N top of 135 Ndoivn. An axial load varies from 110 N compression to
450 N tension. Determine the required diameter at the change of section of infinite life using
a factor of saf,ety of 2. The strength properties of material are ou : 550 MPa, o. : 470 MPa
endurance limit from reversed bending test o. :275 MPa. Notch sensitivity index q: 1.

AssumeK:1.635,es,=0.85,e1 =0.7,es.:0.83foraxialandforbendingK:1.44and
egr:0'83
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F-ifth S em ester B.E./B.Tech. Degree Examination, D ec.2024 I J an.2025

Aero Structures

Time: 3 hrs. Max. Marks: 100

Note: Answer any FIYE full questions, choosing ONE full questi:onfrom each module.

OR
2 a. A cylindrical shaft made of steel of yield strength 700 MPa is subjected to static loads

consisting if bending moment 10 KN-m and a torsional moment of 30 KN-m. Determine the
diameter of the shaft using different theories of failure, assuming a factor of safety of 2.

(14 Marks)



5a.
b.
t-.
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Module-3
Explain load factor and different types of loads that acts on the aircraft. (04 Marks)

exptain V-n diagram , , ... 
(06 Marks)

An aircraft having a weight of 250 KN and a tricycle under carriage lands at a vcrticai

velocity of 3.7 m/i, suchlhut the vertical and horizontal reactions on the main whccls arc

1200 KN and 400 KN respectively at this instant the nose wheel is 1.0m from thc ground as

shown the Fig.e5(c). ff tf," moment of inemia of the aircraft about its CG is

S.OSriOt Nr'-rri-, i"i".rrrirr" the inertia forces on the aircraft, the time taken for its venical

What are the desirable properties ofmaterials for aircraft application? (08 Marks)

Describe the uses of aluminium alloy, Titanium alloy stainless steel and composite matcrials

Fig.Q5(c)

OR

Fig.Q8(b)
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(10 Marks)

(06 N{arks)

Module-4
7 a. Derive the equilibrium equation for the state of stress in three dimensions. (10 Marks)

b. Define Principal plane and Principal stresses. (04 Marks)

c. For the state of stress shown in Fig.Q7(c), find the principal plane and principal stresses.

ye^l )lrr+r-

with merits and demerits. (12 Marks)

Fig.Q7(c)

OR
Derive Clapeyron's Three moment equation. (10 Marks)

A truss of .pan 10 m is loaded as shown in the Fig.Q8(b). Find the forces in all the members.

h nJ lr'l.m"

1o nl fnnt"t"

(10 Marks)
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9 a, State and explain the method of least work. d .

b. State and.*pluin the Maxwell's Reciprocal theoreft;t
c' Define strain energy and write the equation for flxiEl{oad and bending loads'

."il!.. ., 
"l,.o.ii,ORtl,.: ,,"'t,....

l0 a. What are the assumptions made in Eulerts.Sb. iumn theory? Derive the ffilbr's crippling load

Module-5

for the column with one end fixed and'one end free condition.
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(08 Marks)
(08 Marks)
(04 Marks)

(10 Marks)

b. A T-section 150 mm x 120 mm x,..20 mrn is used as a strut of;"#n long hinged at both the

ends. Calculate the crippling tga{,! if Young's modulus fqrrffiHTnaterial of the section is

;iil"KN/,"#. 
,^.- a kry " (06 Marks)

c. Define Slendemess ratio andlipthe limitations of Euler'Mormula. (04 Marks)
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