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Explain maximum strain energy density theory and maximum principal strain theory with
OR

suitable equations. (08 Marks)

b. A cylinder boiter 2rn diameter made of steel 20mm thick, is subjected to an internal pressure

of l.5MPa. find the lactor of satbty using
i) Maximum principal stress theory ii) Maximum shear stress theory

iii) Maxiryrum principal strain t$g:,,gry iv) Total s!.rain:ehergy theory
v) Distortion energy thooryr,qp \t' i:.,...:;::.'' '

. :T
Tak$1o611= 350MPa and:y,,,..orlJ/m = 0.25 s, (12 Marks)
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a,Jp at is Impact strd${Derive the equami:f of maximum stress and impact factor for a bar
*t;subjected to an axial ifnpact load. 1 rir! (10 Marks)

b. A 5Kg block is ''diopped from height of 200mm on a beam as shown in Fig Q3(b).
The material has an allowable s,tress of 50MPa. Determine the dimensions of the rectangular

cross section" Whose depth is 1.5 times the width? Take E:70GPa.
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Aircraft Structures -' I
Time: 3 hrs. : fu{ax. Marks: 100

Note: l. Answer any FIVE full questions, cho.osiltfiloNE full qaestionfro..ltt each module.
2. Assume the suitable missing dara.fqlllq,"o" 

n, ^ry:-Mb#BIe-l : 'itb' *

Defrne : i) Static strength ii) Sig,x"ial stress iir) Princjpatr*stress iv) Stress tensor
,:l:::l:::::::l::1 (10 MafkS)v) Factor of safety ,,'"xt ,ri 
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A mild steel bracket shown id.SiigQl(b) is subjected to S6*It*l of 10kN. The bracket has a

rectangular cross section. Whd&.'depth is twice the width'?'If the allowable stress for the

material is 80N/mm2. Determiird the cross section of the bracket

(10 Marks)
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OR
4 a. Derive an equation for Soderberg criterion and Goodman

lactors.
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b. A cantilever beam of ciriular cross section is subjected to an alternating bending stress at a

point on the outer fiber in the plane of the support that vaiies from 21MPa (compression) to

)SNrIpu (Tension). At the sami time there is an.altpinating stress due to axial loading that

varies from l4MPa (compression) to 28MPa (ffi$ibr). Take ultimate strength: 4I2MPa
yield strength = 309 MP;, actual stress conenti"Aiion, factor as 1, size correction factor :
0.85 and surface correction factor = 0.9. detennifie, , ,

i) Equivalent normal stress due to axial loading

ii) Equivalent normal stress due to bending
AssumJ load correction factor as 0r$;4pd endurance limit is 50Yo of ultimate strenglhi 

rnr".r.O

Module-3
Draw a neat sketch of V-n diagram and explain the basic flight loading condition. (10 Marks)

An aircraft having a weight of2SOt<N and a tricyle under c.arriage lands at a vertical velocity

of 3.7mls the various lpads and reactions acting is shown in Fig Qs(b) If moment of inertia

of the aircraft about its CG is 5.65 r 108Ns2mm.'Determine the inertia forces on the aircraff

the time taken lsFit5 $ertical velocity to becomeu,zero and its angular velocity at this instant.
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a. Explain the 4esifable properties of,iAi$craft materials,ji. (10 Marks)

b. Diicuss briefiy the usage of Al*ta,inium alloys andlfil fiium alloys in aircraft construction'

,'- (10 Marks)
.*'';,,.t '.: 

1 Module-4d
a. ,Dedve equilibrium.q.iitioffhor u : iffiffit system. (07 Marks)

b,,*:r,.,111r. state of stress itra Z-diemnsionally stresried body is as shown in Fig Q7(b). Determine :

:,' ,i) Normal and tangential stress on plane AC ii) Principal stress and principal plane

iii) Maximum shear stress and its location iv) Normal stress on Maximum shear plane.
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(12 Marks)

(10 Marks)

(10 Marks)

i) Cantilever beam caring udl of w/unit length through its entire length 'L'
ii) .,,An elastic bar subjected to a torque "f '

eig QbO) shows two bars AB and CB are pinned at AB and C, and subjected to horizontal

applied force F at B. Using Castiglione's theorern, determine the horizontal and vertical

displacement of pin B. rr,l:::r::l
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A hollow circ-ular'.*ection 2.8m
end. E

Rankine forilula. Also find tlie length of column for which both formula gives the same

load. Take = E = 80GPa- ,**" (12 Marks)

is fixed at one end and hinged at the another

Compare ling loads obtained by using Euler'

(08 Marks)b. State and prove Maxwffi':lheorem of reciprocal Deflection'
'q!""
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What are statically determinate and indeterminate strucJffiExplain with example.

,. t==i=.fu*, (08 Marks)

A truss is loaded as shown in Fig Q8(b). DetermifiF=#E forces in all the members of the

truss. .-u.*. 
* 
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u*"xiu# Fie Q8(b)
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Module-51, ::]:: ]

Determine.,the internal strain energy stored'for the following conditions.
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