50, will be treated as malpractice.

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
)

. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

USN |

Time: 3 hrs.
Note: Answer any FIVE full questions, choosmg ONE full question fromykeach module.
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Fifth Semester B.E. Degree Examinﬂation, Feb./Mar. 2022
Aircraft Structﬁp*rfes' ~1

Max. Marks: 100

Module—

Explain the following : i) Factor of safety  ii) Uniaxial stress _iii)True stress

iv) Stress tensot _ ' v) Principal stress. ... (10 Marks)
A mild steel shaft of 50mm diaffieter is subjected to a bendmg ‘moment of 2000N-m and a
Torque ‘T’. If the yield pomt of the steel in tension is 200MPa. Find the maximum value of
this torque without causmg yle ing of the shaft accordmg to,
i) Maximum principal stre
ii) Maximum shear stress theory

1i1)) Maximum dlstgrtlon strain energy theory. (10 Marks)
; OR ..
Why failure theory 1s important is aircraft structures? Explain the failure of brittle and
ductile materials. (10 Marks)
Explam atleast four different theories of failure in detail. (10 Marks)
L Module-2 ;
Deﬁne fatlgue With neat sketch explain S-N diagram. .. (10 Marks)
What is endurance limit? Explain the 1mportant modlfylng factors eﬁects the endurance
limit. % (10 Marks)
OR o %’ |

Define fluctuating stress. Explain the Goodman and Soderberg, re]at10nsh1p with relevant
sketches and equatlons (10 Marks)
A copper bar of 12mm diameter gets§ ""‘tretched by 1mm under a steady load of 4kN. What
stress would be: produced in the bar by.a ‘weight SO0N, the welght falls through 80mm before
striking the collar rigid fixed to the lower end of the bar?Take Young’s modulus for the bar

material 's 100GPa. (06 Marks)

Dehne SV,\ s concentration and explam the same. . (04 Marks)
Module-3

. Draw the V-n diagram and ¢ i i (08 Marks)

b, “Explain load factor and dlfferent types of loads acts on the aircraft. (04 Marks)

U AD alrcraft havmg a weight of 250kN and a tnangle under carriage Iands at a vertical

(((((

1200kN and 400kN respectively,-at this instant, the nose wheel is 1.0m from the ground as
shown in/Fig:Q5(c). If the moment of inertia of the aircraft about its CG is
5.65 x 10°NS’mm. Determine the inertia forces on the aircraft, the time taken for its vertical
velocity to become zero and its angular velocity at this instant.

o= may
max 7] Teg, oV .
JLE@ “‘“‘9 .
.1.0m 4 00 [ 7
T 250k | i\m;\m
L ._._.__,4‘ \.om
50m
Fig.Q5(c) (08 Marks)
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OR
What are the desirable properties of materials for
Describe merits, demerits and applications of
i) Aluminium alloy
ii) Stainless steel alloy
iii) Titanium alloy
iv) Composite material.

reraft applications? (08 Marks)

(12 Marks)

Derive the equilibrium equatlonsﬁor a3 — Dstress system. & (10 Marks)
Evaluate the pnnc1pa1 stx;eﬁ § and principal planes for%me state of stress shown in Fig.Q7(b)
below. :

(06 Marks)
(04 Marks)

(10 Marks)

Fig.Q&Zb*) (10 Marks)
) Module—S
State and derive Maxwell’s reciprocal th (10 Marks)
State and de ve Castlghano s [ and'II theorem. (10 Marks)
L“@Lm, OR
W1'1te a short note on Squ Well plot. _ (06 Marks)

(06 Marks)

% k k Kk
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