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Aircraft Structures

Time: 3 hrs. ' "i.,on"'t''. Max. Marks: roo

Note: I. Answer any FIW full questions, choosing ONE full question from each module.
2. M : Marks, L: Bloom's level, C:iQil4se outcomes. t*..ri,,

Fifth Semester B.E./B.Tech, Degree Examination, June/July 2025

Mdotte - t M L C

Q.1 a. Define the following : *u**&u;'
i) Stress tensor

iii) Factor of safety ;',',u[i[tn,lf
iv) Normal stress : '

v) Principal planes

10 L1 COI'

b. Evaluate the priut9lp4-l''stresses and principa(Xptranes

shown in the bp1q,ryr'fig.Q1(b). . :

for the state of stress

Fie.Q1(b)

:10 L3 col

OR,{:u,'"*,'

Q.2 L. 10 L3 cot

b. Explaih the following : 'f 
''r[.ir-

i),,,Maximum principal straih theory
ii),Maximumdistodit Penersytheory.

10 L2 col

Module - 2

Q.3 a. Define impact $!6g!gth. Writ the qdtfslibns for impact stresses due to axial,
bendine loadshfr6r'bxplain. 'r;r1!"l"

10 L2 co2

b. Define the follb'wing : ;::!

i) Fluctuating stress .-=,....,,,,

i1 Enduran"" li*it ,'-u;', "

iii) Stress concentration fiiCtor
iv) Factor of safety for ftltigue loading
v) Alternating stre$*;n,',

10 L1 co2

{n,i'1i:l:''::! OR
o.4 a. With suitable sketches, explain the Goodman and soderberg relationship. 10 L2 co2

b. Discuss thi"{o llowing :

i) Stresses du€ to combined loading
ii) Cumulative fatigue damage.

10 L2 co2
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Module - 3

Q.s a. @de in Euler's column tleory and derive the

equation for critical load for columns with one en&fix€d and the other end

frcc' 'll'''"rrr' 
-

10 L2 co2

b. A T-section 150 mm x 120 nlm x 20 mm is used as a strut of 4 m long with
hinged at its both ends. Calculate the crlpgiieg load, if Young's modnl[s
for the material be 200 GPa.

10 L3 co2

OR,,u,ri..

o.6 a. ffie the fligt$ in$elope and discuss thq,kqy factors. 10 L2 co2
b. the airmaft shown in Fig.Q6(bX#iweflghts 135 N and has landed'such that,

at the instant of impact, the grUrirfd reaction on each main under carriage

wheel is 200 KN and its vertiga[Sebcity is 3.5 m/s. IG,eaih under carriage

wheel weighs 2.25 kN, andi is attached to an olgo:"sirut, as shown in
Fig.Q6(bxii), calculate tfu'djiial load and bending m&rnent in the strut ; the

strut may be assume-d !O.bb vertical. Determine also'the shortening of the

strut when the ver.ticdl4welocity of the aircraft"iis zero. Finally calculate the

shear force and b;eriding moment in the wip$''dt.the seetion AA if the *hg,
out board of this seition, weighs 6.6 kN andihas its CG 3.05 m from AA.

.,rit: ln

Fie:Q6(b)(i)

10 L4 coz

,ilJ&uModule - 4

Q.7 a. A king post truss of 8

&i,gps in each member,
rrqp$Y is loaded aq,$$qwn is Fig.Q7(a). Find the

,1$,,

: il::

2ruv
I

Ha1,',,,:,,,,,ii,, tr

Er{tw

A E-

8m
Fie.Q7(a)

l4 L3 co2

b. Differer*idtp statically determinate and indeterminate structures. 06 LI co2
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BAE5O2

OR
o.8 a. State and derive Clapewon's Three moment equation. i l0 L2 co2

b. Evaluate the bending moment and shear force diagr.am$ of the beam shown

in Fig.Q8(b). What are the reactions at the suppOfts? '

,r',**"':tat-

'i' gii11*:;

10 L3 c02

;;!t:.r,i Module - 5

Q.e L. Oerive the equation'bonding stress equation for unsymmetrical sections and

determine the position of its neural axis.

10
1

L7, co3

b. With relevantr,,slbf8hes, explain the sigh*itE<inventions and notions for
unsymmetrical soction's bending stress. ' 

-

10 L1 c03

11r'liil. a..B-

Q.r0 a. n Urarn*kving the cross-sectiog'"$own in Fig.Q10(a),,:li $ubjected to a

bending rno*.nt of 1500 Nm in a vertical plane. Calculate the maximum

bending stress stating the point at which its acts.

'j1:'-'

-J,-
8rrro"

,:{li*i;tr.li:l

ii",,'::':iiilit ",., 
.tr

15 L4 co3

b. ions''ffit symmetrical sections and explain its

notations.

05 L1 c03

'! t:r, I

i.l

,ri!,tl=:l:j.l*
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