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Fifth Semester B.E. Degree Examination,
Aircraft Structures -
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Max. Marks: 80

(09 Marks)

stresses o- = 150 N/mm2,

(07 Marks)

(08 Marks)
(08 Marks)

(08 Marks)
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I'ime: 3 hrs.

2a.

3a.
b.

4a.
b.
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Note: lnsp er flny FIVE full questions, chaos;ing ONE full question from each module.

Module-l i";

a. Define factor of safety. Discuss tii8 Effi*--rflrencing for the ielection of appropriate value
of Factor of Safety, 

, , 
i1,,,- ' , (05 Marks)

b. Explain Bi-axial and Tri-axial :state of stresses, (06 Marks)
c. A point in a structural member subjected to plane stress as shown in below Fig. Ql (c).

Determine the Principalstresses. :, (05 Marks)

,25Hfa,

aVt Q*H(a

OR
Explain the following failure theories: 'i;i''lr':'

(1) Maximum normal stress theory
(ii) Maximum shear stress theory,
(iii) Maximum distortion enery theory.

A plate of C45 steel oy = 353lVIPa is subjected ,t,tftlie'following

o" = 100 N/mm2 and r*, = 50 N/mm2, find the Factor of Safety by,' " . :.. :

O Maximum principat stress theory.

' (iii) Hencky MiSCs theory. '""":,,

,. ,,,rt'tt 
t 

,rr,,,,Moqute-z
Derive an e>tpreission for impact stresses due to axial loading.
Eiplain S-N diagr'am and Endurance limit.

OR
Explain Soderberg criterjon' and derive the relationship.
Determine the maximum load for the simply supported beam, cyclically loaded at the middle
of beam as W minimum load and 3 W maximum load. The diameter of beam is 50 mm,
length 400 mm.rTlig'ultimate strength is 700 MPa. The yield point in tension is 520 MPa and
endurance limiffiir'reversed bending is 320 MPa. Use FoS as 1,25. The load size and surface
correbtion factors arc l, 0.7 5 and 0.9 respectively. (08 lvlarks)
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5 a. Name the types of loads acting on R[ilfr-rn-d 
"xplain 

all the iq4ds acting on Aircraft.
rrr ',. (08 Marks)

b. An Aircraft having a total weight of 45 kN lands on thej"d' i of an Aircraft carrier and is

brought to rest byLeans of a cable engaged by an arrester hook as shown in Fig. Q5 (b) . if
the diceleration induced by the cable is 3 g determil"Jhe tension T in the Cable. The load

on the under carriage strut and the shear and a4lqJl{o,,".ads in the fuselage at section AA; The

weight of the aircraft aft of AA is 4.5 kN. Cp$ul"tt also the length of deck covered by the

airciaft before it is bought to rest if the touch hf'ftn speed is 25 n/S. ,.! (08 Marks)
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Fie. Q5 (b) -'
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Explain the use of,.fo]lowi
OR

,$ Mgds!s.4.

,lain the use of,.fo]trowing materials in Aircraft:
(i) aluqiniiim alloy (ii) *fitan(ii).-;ffianium alloy.

(iv),:. Cornposite material(iii) Slainoless steel alloy. (iv),,i
Derive th9..eQu!t-ion for crack growth rate..,'r

,.!:..,, 
nij '

(08 Marks)
(08 Marks)

(10 Marks)
(06 Marks)

(08 Marks)
(08 Marks)

(08 Marks)

Derints"+ihe dimensional equilibr:ium €quation.

Explain plane stress and plane gtrain problems in icity.

Differentiate between r*et'efininate and indelerminite structures. (04 Marks)

Compute the forces m eabh member of a.gffi truss as shownjn Fig. Q8 (b), by the method

ofjoints. ,,,,.-,,, (12 Marks)

. r,.,,',. Fig. eg (b)

.,,"'". ,"" Module-S
Derive Maxwelf' s' reciprocal th86.tem.

Explain the bdncept of strain energy due to axial bending and torsion,

OR
Derive Rankine formuit,fu r columns.
A 2 m long pin"gnded column of square cross section is to'be made of wood. Assume

E =lZGPa and allowable stress being limited to 12 MPa. Determine the size of the column

to support thffil$wing loads safety. (i) 95 kN (ii) 200 kN. Use factor of safety 3 and
(08 Marks)

* ,tr ,1. :F :*
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Euler's crippJin$ load for buckling.
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