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AIRFRAME STRUCTURAL DESIGN

(Aeronautical Engineering)
Time: 3 Hours Max. Marks: 75
Answer any Five Questions
All Questions Carry Equal Marks

l.a)  What are the different design considerations for design of any aircraft?
b)  Define limit and ultimate loads and also explain the load factor, [%+7]

2.a)  How to determine the wing design loads and explain with appropriate fhe
equations and free body diagrams?
b)  Explain the propulsion loads for the design of airplane. [9+€]

3.a)  What is crippling stress and explain the procedure how to determine the crippling
stress for a channel section with ncccssary equations?

b) Find the critical buckling Idad for. simply supported bearn of rectangulat

40 mm x SOmm Cross scctlou as shOWn in ﬁgurc 1. Take G = 200 GPa and

L=2m. ‘/ [9+6)
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4.a)  What are the different lypcs ol;n.fnov.xblu fastencrs used in aircraft joints?
b) Explain the different types of fasteners and their advantages and limitations. [7+%]

5.a) Explain the functions of wing control surfaces.
b) What is fail-safe design and explain? [9+6]

6.a)  Explain the various typical fuselage configurations of commercial airplanes.

b)  Explain the different configurations of stabilizer and aft fuselage intersections.
[4+7]

7.a)  What arc the precautions might be helpful for stowage and retraction for lznding

gear?
b) Explain the selection of shock absorbers for airframe structure design

requirements. (7+4]

8.a)  Explain bricfly about fatigue design philosophy.

b) Explain the terms design life, fatigue life, safe lifc and service life related to
airframe structural design, (7+8)
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Answer any five qirestions
e All questions carry equal marks
1 How 1g :;'m 3,11’]'3]&.‘!10 met'? Expiam with thn; help of a blcn::k ghag,mm [_15]_
Ea) E?ipldl]l al:ructurﬂl ‘st:ffnf;ss aamdjfnam:c charaﬂtemum in ximcl:urai damgn -
criteria
b)  Explain the physical properties of the Engineering materials, [15]

~3.2)  Define and explain the fgliowmg thcnnemuf fdl]Lll'E
fAET (1) Maximum shear stress,:... il
(i1) Maximum strain energy thenry,
(iii) Maximum shear strain energy theory.
b}  Explain Flight loads in brief. [15]

5"4 a}  What are'the advantages-and dlsadvanl:age;c of riveted joints}- i
“=1Bj  Write a'short note on semi tubular rivets; Blinid rivets, Hi-Lok fastener and Taper
fasteners. [15]

5.a) Draw and explain different types of wing leading and trailing edges used to
mcre:ase lhu mxlmum llft at ls:aw speed fh:,hl dI]d als‘n ::x;::lam the adwmagm and

6. A Fuselage has the circular cross-section as shown in figure below the cross-

sectional area of Each stringer is 100mm” and the fuselage is subjected to bending

o, o+ moment.of 200 KNm applied in the vertical. plane of Symmetry, at this_section.
LA Caleulate’dié direct streds-distribution. L i K S
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b)
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transverse ‘thear force nf 41{1\1, E:stlmatc:': ihc diameter -::-f the bolt reqmred
according to (i) maximum shear stress theory (ii) shear energy theory and
(iii) shear strain energy theory. Assume elastic limit in tension as 240 N/mm’,
Fmsson s rahc::l} 3 and a factor of qafet}f of 3. {15]

What 13= me.a,n by S-N C'El:H-rE: and explain ‘llﬁ '-ugmﬁcance m. Faﬂgue iaﬂure' i
Describe the concept of fatigue crack propagation. [1 5]
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