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Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8
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Time: 3 hrs. : Max. Marks: 80
1 Explain stress tensor and stress ¢ (06 Marks)

A point in a body is subjecte OMPa along two rnutually
perpendicular directions. The
Determine: {
1) Normal stress and sheﬁ@ stress acting on a pl
reference to th ,
i) Magnitude of 1pa1 stress and maximum ahd minimum shear stresses
1i1) Orientatiog%f%e principal planes &
iv) Normal %ﬁ on the planes of maxjmum and minimum shear stresses. (10 Marks)

L o)
) JOR
Explai %mmum shear stress theoty and maximum strain energy theory (06 Marks)
At a,o%i;tam position along one member with diameter‘d the loading is found to consist of

OkN. If the elastic limit in tension
imate the maghitude of ‘d’ required

an axial tensile 1
of the material is 270MN/m and factor of safety
according to 5
i) Maximum prinC al stress theory
ii) Maximum shear-strain energy the

&

AL

A mass of 50kg drops through 25
The beam has a square CIOSS,S

shear force of 10kN together w%tiiy

(10 Marks)

etermme the dlmensmn of the cross
(08 Marks)

(08 Marks)

A circular ba \of SOOmm len supported freely at its two ends. It is acted upon by a
central coﬁ%%nt%fated cyclic load*having a minimum value of 20kN and a maximum value of
50kN. Detertnine the diameterof bar by taking a factor of safety of 1.5, size effect of 0.85,
surface finish factor of:0s 9, stress concentration factor of 1. Given ultlmate strength =
650MPa, yield strength: 500MPa and endurance strength = 350MPa. (08 Marks)
Show, how the modified*Goodman diagram is constructed, for ’

i) axial and bending stresses and

ii) torsional shedr stresses. (08 Marks)

10f2
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b. The aircraft shown in Fig Q5b(i) weighs 135kN and %a

15AES4

Module-3

a. Explain the four basic flight loading conditions with neat sk (08 Marks)
impact the ground reaction on each main under %atgiaf wheel is 200kN and its vertical
velocity is 3.5m/s. If each under carriage wheel we@glis&Z.ZSkN and is attached to Oelo strut
as shown in Fig Q5b(ii), calculate the axial load X%gld%bending moment in the strut ; the strut
{Oithe shortening of the strut when the vertical

énding moment in the
6kN and has its C.G

R (08 Marks)
éz‘;%& ,@}@Y 2 4
a. What are th desirable properties of aircraflinaterials? (04 Marks)
b. Write a note 0n Aluminum alloys. (06 Marks)
. A G " &
c. Write asioteon Titanium alloys. 4 (06 Marks)
%™ 'Module-4
a. Define: plane stress, plane strain and principle stres: (06 Marks)
b. Derive the equations of cofnpatibility for straim%ﬁn% dimensionz (10 Marks)

@ &
a. What are statisticallydeterminate and indet rfinate structulzeg%ive examples. (06 Marks)

b. Calculate the reagtions at the support,fof the beam shown inFig Q8(b). Using Laypersons’ 3
moment theoz:jé;img%’ (10 Marks)
e

é
gk

Module-5
and length is subjected to a torque of 45kN-m. If
stored in the shaft. (06 Marks)

b.
(10 Marks)
R OR x
a. ion for critical buckling load of a column with the end condition, one fixed
- (08 Marks)
b. ion for central deflection for a column with initial curvature. (08 Marks)
% %k %k %k %k
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