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Fifth Semester B.E./B.Tec h. Degree E xaminrufr5" D ec.2025 I J an.202 6

Aircraft Structures
Time: 3 hrs. itu 

** 
Max. Marks: 100

Note: 1, Answer any FIW full questions, choosing;,QS'{E full question from each module.

2. M : Marks , L: Bloom's level, C: Courgduffimes. ,,,ltr,2. M : Marks , L: Bloom's level, C:

14o4p1dryt. Y ,.--i$$9. r' M L C

Q.1 a. Explain the following terms
i) Principle stress ii)
iv) Biaxial stresses

-.!:''

Facto$ ot' safety
&rffi;1

iii)
10 L1 col

b. A point in a body is turbine sfiesses 10 MP6.dnd 70 MPa

along two mutually
shear stress of magri

D Normal stress
of 120o with re

iD Maexi

10 L3 co1

OR ,* *t

Q.2 a. Discuss_ql&ffim normal stress theory affiIffiraximum sffain energy theory- 10 L2 col

b. @Uott.tqhich is subjected toar axial pull of
10;N. t8futttet with transverSffi?r force of 5 pq,.:ffiing maximum
permissible stress of 100 MPa * -, .

i) Maximum principal strep,s theory ;.n ' '

iii Maximumprincipal-bgaintheoryanaeois,grr,glffiko'b.3 r'^.-;l]l'"
, r )3b'*'!, "t"I'oth :"'\

10 L3 col

*#$!aY Module -Zp**+x
Q.3 a. Define

impact.
Impact Strery[h*and

,,C.!!:ir&b,

derive an initaiilaneous
"f "L*. v
* -..,1'wq

stressdrF io axial

!1b6&!ia -

10 L2 c02

b. 10 L3 co2

"t&e w OR

Q.4 1...,,, Ddrive Soderberg retatQffi for fatiguelq@. 10 L2 co2

d .F;

l

Determine the mixiigtrm load
loaded as shown in Fig Q4(b).

for the srmply supported beam, cyclically
ruftifirate strength is 700 MPa, the freld

point in torsiopris 520 MPa and
320 MPq"risc..&ctor of safety{
factor are'T*.9.75 and 0.9 respe,$cl

limit is reversed bending is
. The load size and surface correction

LtJto3(,

B

Fie QaO)

10 L3 co2
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Module -3
Derive an expression for columns with one end pined

A hollow cast Iron column whose outside 200 mm has a

thickness of 20 mm. It is 4.5 m long and is fixed ffibbtlf'ends. Calculate the

safe load by Rankine's formula using FOS offi E&tmate the Slendemess

ratio. The ratio of Euler's to Rankineis critica[Iffis. Takg f.: 550 N/mg12.

a = 1/1600 in Rankine's formula and E = ruit0a N/mm2.
*kY

Explain structural nomenclafirre

co2@ht offi0tffiN and a tri cycle und@porYiage lands

at a vertical vetocity ofl6ffi"c, such that the vertical de horizontal

reactions on the rnuin *i."1tffi. iiOO kl'{ and 400 k}r{-re$ectively at this

instant the nose wheelffi$,.0 m from the ground;ffit'bwn in {ig qqUl'
If the moment of inetri,Aqrythe air craft about its dSrlyS.6S x l0o NS'mm.
I)efermine the inertia ffft..t on the aircraft, the ,tinf6 takes for its verticalbetermine the in..e$ifr-frffices on the aircraft, the*tint€ takes for its vertical

velocity to beryrfi&iro and its angular vetffitr this instant'

p,sffl,*Ljff,ogffi - r_
hm

gofi'.

Discuss statioffi

co2Determile-Ihe forces in all thg meffiSers of the tru
and indicate the magnitude *&'frure of forces on t
Aii;At"J membeis are atfr-qo horizontal and Ic
^ --lqd" ,:"%.. W r&

in Fig Q7(b)
iagram of the tmss.
of each member is

z r,*{,' #% w , *s ,3mT ,@tffi
6o?+

Fie Q7(b)
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Q.8 a. f three moment's distribu$ffi 
"

#!.."&,.1.
1*: ^ v_

10 L2 c02

b. D.te.-ine the fotces in iti the member of the truss shoy'-&ift Fig Q8(b)- 
dr+

F A *.*?Sno 't
.r 5#s

*w

#

lRx

9 oPr
}!iilil&!,

10 L3 co2

{%ffioue-s
Q.e a. D,scrrss sy-metncal bg4trlidgfand mentiort the varig**rssumptions made

durine bendine. " '' 'ii; ,* \""-&*. W {,**&'"'!1t' 'ry..'l

10 L2 co3

b. The cross-sect € deam has the dimensions $hown in Fig Q9O). If the

beam is subi
vertical plane.J
of the secJf0q.6

,16&.- ?p/,! ltq;&#",l;
.;1, .%,,

=3-"ffi+-?Sodc =

L+X B,;*t*
€elW

Zomn
bnta

.,"'-.,.. ar'
,,lr

a negative bending mmt of 100 kNm. Applied in a
nine the distributioffiect stress through the depth

lvd

10 L4 c03

d ?l rtp r-{@
ql6!l&v^' ,e 3-

Q.10 a. ss distributiddQde to unsymmetrical

bending. ff%W * ,
sslPr Wd q-

10 L2 c03

I

b:'"
jilti:l

d,s
c

s,,
*" .. -::: '-"1,!

Fie Qlo(b)

I
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I

10 L3 co3
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