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(06 Marks)
(06 Marks)

is subjected to load as shown in Fig.Ql(c). The
not exceed 80MPa. Find the width and depth of
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Fifth Semester B.E. Degree Examination, June/July 2024
Aero Structures

Time: 3 hrs. Max. Marks: 100

Note: Answer any FIVE full questions, choosing ONE full question from each module.

Module-1
I a. Briefly explain :

i) Stress tensor
ii) Principal stresses

iii) Factor of safety.
b. What are the codes and standards?
c. A beam of uniform rectangular cross section

maximum bending stress in the beam should
the bearn if h:2b.
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rectangular cross section.

OR
4 a. Formulate the expression foi impact stress due to impact is bending.

b. Explain: .

i) S-Ndiagram
ii) Cumulative fatigue damage.
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Fig.Ql(c) (08 Marks)

a. Explain the Tresca's failure
yield surfaces.

OR
theory and Vonmises failure theory with relevant equations and

b. A steel shaft of yield strength 500MPa is tension and
bending moment of l00Nrn and a twisting moment of
the shaft based :

i) Maxm normal stress theory.
ii) Maximum principal strain theory
iii) Maximum shear stress theory
iv) Maximum strain energy theory
v) Distribution energ:y theory.

(10 Marks)

Module-2
a. What is endurance lirnit? Discuss the modifying factors for endurance limit. (10 Marks)

b. A cantilever beam of span 800mm has rectangular Eruo section of depth 200mm. The free

end of the beam is subjected to a transverse load of lkN that drops on to it from a height of
40mrn. Selecting C40 steel o, : 328.6MPa and factor of safety 3, determine the width of the

(10 Marks)
264MPa in shear is subjected to a
160Nm. Determine the diameter of

(10 Marks)

(10 Marks)

(10 Marks)
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Module-3

Discuss the various types of loao'uffi o-'un-uircraft' . , - , -^r^ ^+ ..^-+in(05 
Marks)

Anaircrafthavingaweightof25OkNandatricycleundercarriagelandsatverticalvelocity
of 3.7mls, such that tt..7".ti.ut and horizontal reactions on the miin wheeis are 1200kN and

400kN respectively; at this instant the noise wheel is 1'0rn fi'om the ground as showu in

Fig.es6). If the rnoment of inertia of the aircraft about its CG it i'OS x 108 N s2mm

determi,e the inertia for"" o, the aircraft, the time taken for its vertical vel0city to become

zero and its angular velocity at this i,ttuitM^ry
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Fig'Qs(b)

What is load factor? Derive an expression for load

e,r,')

(10 Marks)

factor for correctlY banked tum'
(05 Marks)
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OR

Discussthedesirablepropeftiesofmaterialsforaircraftapplications.
A semi-aerobatic airciaft'has reached its design diving speed of t85m/s in

450 to the horizontal ground. If the maximum load factor for the aircraft is

height at which the iull out the from dive must begin for straight and

achieved at 500m.

Dir"rs the properties of Tifanium and Aluminium alloys used

Module-4
Derive the equations of equilibrium is three dimension'

Consider the disPlacement field :

u = ;y2ix 3yzj+1+ + 6x2)klx 10-2

What are the rectangular strain components at the point P(l, 0,

Explainplanestress-conditionwithstress-strainequationsand

(06 Marks)

a dive inclined at

5.5, detemine the

level flight to be

(06 NIarks)

in aircraft aPPiications.
(08 Marks)

(10 Marks)

2). (06 Marks)

give examples. (04 Marks)

c.

7a.
b.

c.

8a.

b.

Distinguish statically determinate

sketches.
Check the determinacY of the truss

OR
and indeterminate structures. Give

shown in Fig.Q8(b). Also comPute

suitable exarnple with
(10 Marks)

the member forces.

Fig.Q8(b)
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Module-5

9 a. State and prove Maxwell's reciprocal theorem'

b. Using Casfriigiino's theorem determine the strain energy and deflection at fiee

cantilever beam shown in Fig'Q9(b)'

21AE53

(10 Marks)
end of the

?

10 a.

b.

(10 Marks)

OR

Formulate the expression for Euler's buckling load for a column with both ends hinged'

Also state assumptions. . r^--^ ,-.j+1^ 
(l0Marks)

Determinethesectionofacastironhollowcylindricalcolumn3mlongwithbothends
ffiffi;,,]; if ;;i* ", ".i"Ltoad 

of 800kN. The ratio of internal diameter to extemal

diameter is 5/g. Use a factor of safety : 4. T ake o" : 550MPa Rankine constant for both

ends hinged are : 1/1600' (10 Marks)
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