
,-yrotal No. of Questions - [09]

G.R. No.

Q.3b

Q.4

- Total No. of printed pages: 04

?a?auo,1o- ?11 3 -7sl Lcs€)
J

DECtnf,BER zclg I ENDSELT
F. Y. M. TECH. (Mechanical Design Engineeringf (sEMEsrER - Il

couRsE Ir[AnfiE: Advaneed stress Analysis

Time: [3 Hour]

COURSE CODE: MEpAI1LBl
{PATTERN 2O18:R1}

[Ma-x. tViarks: S0]
{*f Instructions to candidates:
U Answer Q"I, e.Z, e.S, e.4 OR e.S, e.6 OR e.Z, e.S OR e.92l Figures to the aight indicate firll marks.3l Use of scieatific calculatnr is allowed
4l Use suitable data where crrer required .

Q. 1a

fi:,:T; ::::X:HJ,;T: #il.:?,:":Jr,,.W L "T;:)solution of an elasticity probrem. Body forces are neglected"

OR
The stress distribution in holow cy'inder subjected to uniformpressure on the inner and outer suriace can be represented by stressfunction, @ : [Alogr * B rz rogr * c 12 + D] wher" A, B, c and D ar-econstants. Prove that it is a valid stress function.
Draw neat diagrarn of plane polariscope.

OR
Explain rectangular strain gauge rosette.
Write short note on volume fraction.

OR
Discuss in detail application of composite material in mechanical
engineering
A hard steel ball (E : 200 Gpa, u = O.2g) of diameter 5O mm ispressed against a thick a]uminum prate (E = 72 Gpa, u : 0.33 andyield stress = 450 Mpa). Determine the magnitude of road p requiredto initiate yieid in the aruminum prate according to the maximum
octahedra-l shear stress criterion of tailure( Toct(max) : * n,
maximum shear stress and distance from plane of contact to themaximum shear stress.

OR
A fatigue testing machine tool is used to determine fatigue life underrolling contact consist of a steel toroid {body 2} and steel cyiinder
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Rl = 32 mm , Rr=*. R? =32wim,1
For steel E = 200 GPa, u :0.29

1. Determine an expression for maximum compressive stress in
terrns of load 'P'.

2. Fatigue testing machine indicates that fatigue failure occurs at

approximately 10e cycles with omax : -2758 IVIPa. Determine

the applied load, maximum shear stress, maximurn octahedral

shear stress and distance from plane of contact to the

maximum shear stress. i,

A tubular section showm in Fig. O1 subjected to a torque of 113 kN- 14

m. Determine the shear stress developed in the walls of the section-
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R2 = 2A mtn
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OR
Find the maximum shear stress and unit angle of twist of the steel 14
bar having the cross section shown in Fig O2 when sutrjected to a
torque at its ends of 600 N m. Take G : 77.5 GPa.

]$fi rnnt

I rnrn

200 mrn

5 mrn 9 rnrn

Fig o2

-l+

l.**

0.8



a. A-4-mm-thick plate of steelris formed into the cross section shovEn inFig. S3. Locate the shear cdnter for the cross section.
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A 2'S0-mm-thick plate of steel is formed into the cross section shownin Fig. O4. Locate the shear center for the cross section.
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