50, will be treated as malpréctice.

. Important Note : 1. On cbmpleting ydur answers, cofnpulsoﬁly draw diagonal cross lines on the remaining blank pages.
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Time: 3 hrs.
Note: 1. Answer any FIVE full questions, choosmg NE full question from each module.

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

ifth Semester B.E. Degree Examlnatlo‘ii ¢.2023/Jan.2024

Aircraft Structuresy '
Max. Marks: 100

2. Assume the suitable missing data.

M()dule- v

xial stress i) Principal stress iv) Stress tensor
(10 Marks)
; l(b) is subjected to a.pull of 10kN. The bracket has a
'“ée depth is twice the width? If the allowable stress for the
material is 8ON/mm”. Determme the cross section of the bracket

Define : 1) Static strength i)
v) Factor of safety &
A mild steel bracket shown in Fig

SONANONARG

\ o

LSD mm

Flg Ql(b)

e OR Vi :
Explain maximum strain energy densr[y theory' and maximum principal strain theory with
suitable equations. ¢ P (08 Marks)
A cylinder boiler 2m diameter made of steel 20mm thick, 1s subjected to an internal pressure
of 1.5MPa. find the factor of safety usmg

i) Maximum principal stress theoty ' ii) Maximum shear stress theory

iif) Maximum principal strain theory iv) Total strain.energy theory

V) Dlstortlon energy theory . ’ :
Take cyyleld = 350MPa andyor 1/m=0.25 (12 Marks)

(10 Marks)

" Module-2
at 1s Impact stress? Derive the equatlon of maximum stress and impact factor for a bar

: subJected to an axial impact load. = (10 Marks)

A 5Kg block is dropped from: helght of 200mm on a beam as shown in Fig Q3(b).
The material has an allowable stress of 50MPa. Determine the dimensions of the rectangular
Cross sectlon Whose depth is 1. 5'times the width? Take E = 70GPa.

“ 8
Joum e 0:2M

- AS

Fig 3(b) ‘ (10 Marks)
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OR
Derive an equation for Soderberg criterion and Goodm: _eriterion with its modifying
factors. (12 Marks)
A cantilever beam of circular cross section is subjected.toan alternatlng bending stress at a
point on the outer fiber in the plane of the support t that varies from 21MPa (compression) to
28MPa (Tension). At the same time there is an alternatlng stress due to axial loading that
varies from 14MPa (compression) to 28MPa (Tension). Take ultimate strength = 412MPa
yleld strength = 309 MPa actual stress concentratlon factor as 1, size correction factor =

énd reactions actlng is shown in Fig Q5(b). If moment of inertia
is 5. 65 x 10®Ns’mm. Determme the inertia forces on the aircraft

(10 Marks)

(10 Marks)

ao Marks)

07 Marks)

1) Normal and tangénnal stress on plane AC 1) Pr1nc1pa1 stress and pr1nc1pa1 plane':» “

,,,,,

111) Maximum shear stress and its atlon iv) Normal stress on Maximum shear plane.

60 N[ mm*

90 N/’mvn"

R GON/‘M‘MI’

6o N)'m*m‘

20of3

Fig Q7(b) - (13 Marks) e
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OR
8 a. What are statically determinate and indeterminate struct s‘k Explain with example.
R - (08 Marks)

’ Fig Qs(b) (12 Marks)
£ Module—S
9 a Determme the mternal straln energy stored for the followrng condltrons

i) An elastrc bar subjected to.a. torque T

(10 Marks)
b. Fig Q9(b) shows two bars AB arrd CB are pinned at;

‘and C, and subjected to horizontal
letermine the horizontal and vertical

displacement of pin B

Frg Q9(b) (10 Marks)

OR
10 a. A hollow circular section 2.8m long column is fixed at one end and hinged at the another
end. External diameter is 150mm. and thickness of wall is 15mm Rankine constant = 1/1600
and o, = S%OMPa Compare the buckling loads obtained by-using Euler’s formula and
Rankine formula. Also ﬁnd the length of column for which both formula gives the same
load. Take = E = 80GPa~ (12 Marks)
b. State and prove Maxwell? swtheorern of reciprocal Deflection. (08 Marks)

% % & ok ok
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