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Fifth Semester B.E. Degree Examina 2023/Jan.2024
Aero Struct

Time: 3 hrs. .,,u,. 
j Max. Marks: 100
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Note: Answer any FIVE full questions, choffigbNn fiua question front";aach module,

vt6*httl-t i..o'#*,:

a. Explain the following: i) Biaxiat6treCi ii) Triaxial stress iii) Stress tensor
iv) Principal stress v) Factor o$'Ee$h. **;l* (10 Marks)

b. A circular rod of diameter S0rnrlii$subjected to loads as shovilnjn Fig.Q.1(b). Determine the
nature and magnitude of streqqjffi point A. c; r (10 Marks)

',, i-i' ld kFF
1, kN-m l-..=-,::.,,-,

1.5 k rl

ii) Maximum t shear stress theory.
iir) Maximum strain e11rqtgy theory. ,M_" 

'i "" ,,... 
"..,.-'

iv) Distortion energy"tfiffi Yq. "'ri;l;: (10 Marks)

b. A steel shaft of yield5t!-bngth 500MPa iqr@sion and264MPa+in shear is subjected to a

bending moment of'd00Nm and a twi:$iagi,'tnoment of 1-6,0Nm Determine the required
diameter of sha& ed on: **r',,i) Maximum principal stress theory.
iD Maximurn''Strain energy thek .i., ':i'

iii) Distortion energy theory.,,.
tun.,{ 

3r0GPa, 
no*ton'**tt 0.298 and far$tb- cif safety = 2. (10 Marks)

'i 
...j;;*ji" Module,:2

a. Derive an expression fibllidtantaneous strw*8ue to axial impact on vertical bar. (10 Marks)

b, l3Arr6kg block is dropped from a height of#,q.m* on to the centre of a simply supported beam

,,.,,,,,,,S-f spin l200mm,,nffiffiaterial has an alodable stress of 50MPa. Determine the dimensions
"' of the rectangulhr, cross-section of the beam whose depth is 1.5 times the width. Take

E = 70 GPa-,fi1l$|1il' ;' (ro Marks)

,.:r:::,:,,,,, OR' tive fatigus.dafuage. (08 Marks)a. Explain cumula
b. A steel member.of cirqg,$f%ection is subjected to a torsional stress that varies from 0 to

35MPa and at the same$e it is subjected to an axial stress that varies from -l4MPa to
+2 8MPa. Ne glect ing .qtress concentration and co lumn e ffect, determine
i) Maximum @pivalent shear stress.

ii) Factor of"iiifety based upon yield in shear.

The material lits an endurance limit of 206MPa and an yield strength of 480MPa. Assume

load, size and surface correction factors asunity. (12 Marks)

.". ,. tr.

]:: :

OR
2 a. Explail'i tfit$following theories offfi,&e:

i) ""Nfaximum principal straia,ttfebry.
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Module-3
With neat sketch, explain v-n diagram'

An aircraft having a weight of 250kN and a tricycle

21A853

(08 Marks)

lands at a vertical velocitY5a.
b.

of 3.7 m/s, such that the vertical and horizontal on the main wheels are 1200kN

deiermine the inertia forces on the aircraft, the ieal velocity to become

zero and its angular velocity at this instanJ'1h:'." "
(12 Marks)
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6 a. List and e*p_la+ the desirable properties'dhmaterials used for aircraft application

u., .%*..i *1 (10 Marks)
,(:

b. List thd a&uantages, limitations zu$mnlications of i) $epinium 
alloys ii) Stainless steel

--l- * $,. ' ,: ...,o .,,* #: (10 Marks)allofls.'.+ *1 ,:
:

.r , Modola_4* 
.ri,ir.,,q;':+ 

_,,11.,..:,u

7 a. Derive St. Venant's straffi,&tnputiUil1 i1q." 'Lsii'' (10 Marks)

splacement field u = 1y'zi +,,pffi+ (+ + 6x'1kp04 .Determine the rectangular

-r-^:- ^^--^-^-+a ar 6,tr n ,\ ,"tft,- u,.''l' .=,.-.;;r. (10 Marks)
strain components at (1, 0, 2). ,':' ,{fu" u''''' 

,-:*ry
- 
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;;lu;\ ,$.l,'\-9R. , ,.
a. Explain staticl$determinate and$Epterminate struqfures. (10 Marks)

/t n [tr^-!,-\
b. o.uit. Ghp€yron's three momqpi! d{iration' ,, :+ (10 Marks)

rl-.!.]*adrr-1:,' 
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Module-5
(10 Marks)a. Derive Maxwell's reciprocal theorem. 

:: -4,

b. .d simply t"ppott.O flg#* 
"f 

span L grgi-q,S a point load at mid-span' Determine strain
''.,..

.... ,,eoergy storeo m thd,:Up$m and deflectiori-ffi''its mid-span' (10 Marks)

'#1: ;J'. '', i:i:ii1q! ''q,,. (lf,|
*u,,. ufrt*' *#.,-,k, ory

10 a. Derive fuffiffipling load fohurdi"*, fxed at one end and hinged at the o,h.'f?thuru.,

rEi io, of a cirpuld cast iron column that can safely calry a load of 1000kN. The

lengi-h of th. ;i;; is.Oi&,,runfcine's constant is 1/1600, factor of safety is 3. One end of

theiolumn is fxed anffi,#,other end is free. Critical stress is 560MPa. (10 Marks)
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