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JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY HYDERABAD
B. Tech III Year I Semester Examinations, December -2019
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Code No: 135AG

1.a) Dl'al-, the gi'aph behveen tru-e stress and true strain'

b) What design factors must be considered while designing a castir.rg?

c) What is the effect of surface finish on endurance limit?

:.:; ,, d) Discussthestresstimqdiagral.gffl.ugttratingstress: jr , : r,
, e) Wliat is ilii'oal thickness irr rvelCing joints

i ': : D whi;'h i;;;;;;;;i;;;jparallel ird,.unrr.rse filletjoint and whv? '' '

g) What is the function of connecting rod in knucklejoint?

h) What is the effbct of keYwaYs?

i) What is protected type flange coupling?
j) What propedies are required for a shall?

Note: This question paper contains two parts A and B'
part A is cornpulsory which carries 25 rnarks. Ansrver al1 qLrestions in Part A. Part B

consists of 5 Units. Answer any one full question frotn each unit. Each question carries
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A bracket made up of steel having ort-200 MPa and subjected to a force of 5kN acting

at an angle of 300 to the vertical, as shown in the figure 1. The factor of safety is 4.

Determine the dimensions of the cross section of the bracket. t10]

Figure 1

OR
Derive an expression for an impact stress.

What is the importance of the prefered numbers?
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4. A bar of steel has an ultimate tensile strength of 700 MPa, a yield point stress of

400 MPa and fully corected endurance limit of 220 MPa' The bar is subjected to a

mean bending stress of 60 MPa and stress amplitude of 80 MPa' The bar is also

subiecred to a mqan torsional stress and torsional stress amplitude of 70 and 35 MP-a

ffi..ffii; bffir;";h;il.;",';iui.,v i,' - , i' ." '. i. .'' [10]'
il"!-. "i.-' i ': ; " ' .,OX ' :: " .::
A shaft is subjected to a bending moment of -170 to +510 Nm, also subjected to

i"rri"-rr *o*.nt of 55 Nm to 165 Nrn. The shaft has an ultimate strength of 540 MPa

and 1,ield strength of 400 MPa. Detennine the required dianreter of the shaft for an

inclefinite life. The stress concentratjon factor fbr the lieyrvay attaclied to the shatt in

bending anC rol'sion ma1 be tlkctt lts i'o rtn.i i.j icspcctiicl;' Factoi of,safetr rnar be

;i;it;: il i;[i!ir? ry"=ois.,",-,d iurrace nnii'h lactor:0.88. (Assume o.:0'5'o-,,

r":0.55G.). , , , '. ,... .., : ' t .' , i : '. '' ill 0]r

A r,veldecl connection of a steel plate is as sltijwn in Figure 2' it is sr'rbjected to an

.... . . -r ! A 1-ir: flpi+!.rr,inr i!i. ihroat dimensicn cf the $'elds. il the
eccenLtlu lul utr ul I u llr\. u!Lvr 11r rlrw

permissibie shear stress is limited to 95 N/rnrn'. Assu,ne static conditions'

r-..._--==-1 10 kN

[10]
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Figure 2

OR

Aovlindrical pressurevessel r,vith 1.5 m inside diamqter is subjected''Io,internal ste.atn :

;.il;;f ;;^l:;'Mp; ii ir '"r0. f,ro*.'steet plate by 'triple riveted double 
.strap

iJlliJ;#rl or-:"';i*;; ;qr;i;raf s. rhe pitch' ot'the.riveis in outer row is twice of,

in."pir.f, of rivets in inner rows. The rivets are arranged in zigzagpattern, the efficiency

or tt.,. riveted joint should be at least 80 %. The pennissible stresses for plate and rivets

in tension, shear and compression are 80, 60 ancl 120 MPa respectively' Assume that

the rivet i* do,b1e shear is 1 .875 times stronger than in single shear. Design the riveted

iornt.. f 10l

l-lre rodlis subjectedlto n''rnaximum pul't of:100 kN,'Th.,rod, ,t,'rp, giU'una'.oiter are'all ' 'li'

made of plaintarbo* steel having oi-ZSO N/tnrn2 and the lactor of safety is 10' Assurne

thickness of cotter as 0.2 timcs the rviclth of thc strap. Design a gib ancl cotter.ioittt Ltsed

1br strap type big end if the connectitlg rocl' ilOl
OR

r rr - !^-^--..^.i ....i -"-i.- i.-.,"i
!,.i)\\itlttltt.ctilcltlllCtl(}ll)()iii.ti..i'].ij-.i'ii,!iLu,iIi,.i'Liiiilit!JJ.

lr; \\ riLe the design pt'occ,.lurl'1i,r irr,- i,iiLtre.rl licrs. li'jl

^n 
|'

i0. A transmission shait rvitir the be;irirrgs 0.8 nr apaft t'eccivcs 20 kW po\\cr rt 501) r'pirr

through a pulley 300 rnm in diameter and mounted at an overhung of 200 mll' A

360 rim diameter pulley mountcd r-nidrvay betr,veen the bearings transmits the torque to

a shaft located belor,v it. Both the pulleys have vertical belt tensions and coefflcient of

fiiction betrveen the belt and pulley is 0.3. If the required safety margin is 3, designlhe

:. ... i.. . ,n"r,".irg maximum:shea. siressltheory:Given qltirnate 4nd yield stqength of shaft is 
l'i f t0iiMPaand460MParespcctively' ,1.'' ' ' ' ' ," I ' ' I'l0l
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11.

OR
Design a bushed pin type coupling for connecting a motor shaft to a pump shaft for the

p.*.rio"u. t.anrmitteo i-s a0 kwispbe..d qf the motor' shaft- 1000 f:Pm, d-ipmeter ofithe, , . '

*;f;;i|an*i;;g;;jAi'i-",". oitn. pump shaft is 45,mm. the bearjng,pie.trre in the: ,

rubber bush and allowable stress in the pins are to be limited to 0'45 N/mm' and

25 MPa respectivelY. [10]
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