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Part-A
AII the-following questions carry equal marksI what are the different phases of design?

? -WhV 
preferred numberi are importani in design?3 How will you reduce ,tr.r, 

"on"Lnirution 
i, ,'nuft with keyway?4 What information do you obtain from Soderb..g Oiu$u;i5 Explain brieflv the advantages ard rimitatior. o?uor?.Jloints?6 Disringuish the riveted urOifl" *lfj.O:oinoZ

1 Pttain the applications_ of spigot and socket joint?8 Write notes onTypes of keys?"9 What is the importance of iplit muff couplings?l0 Why BIS designation is imiortant in design Jf ,huftrt

Part-B
Answer All the following questions.
77

13

1.4

a) Explain the manufacturing considerations in design? [5]b) How do you understand dilure? n"pi"ir1n" various theories
OR

of failure? [5]
1.2 a) what are alloy steels? Discuss the effect of adding different alloying elements in steel? [3]b) At a critical section in a shaft, tne rottlwing ,tr.ir.r 

".. 
inJr."a, g.nding stress:5g Mpa Torsionalshear stress :30 Mpa Determine the factlr ofsafety, ;;;Gi" (i) maxiium 

""rr"r stress theory,(ii) maximum shear stress theory, liii; maximrT i;".i;;ili.?r" theory. The proportionar rimit in asimple tension test is foundlg.ue 
_/ob 

napu. r*. poirror;! ,utio u, o.:. tzt
?.:,H:frii$'J"ftf;C*:f}::..'to" on the tvpe "ir;i;; ralurei; rype ormateriar ii) Surrace
b) ) 1 rear sprirg-in an automob,e is subiec]ed to cycrical stresses. Th.tllr"*g. stress = 250 rvlpavariable stress = 60 MPa, Ultimate stress = ilo^tvtpu;nt"i;;"il;tress = 450 Mpa and endurance limit
;#!,f" 

Estimate under what factor of safety the ,rrifil;"rkins by c;;;;;'"rd soderberg

oR 16l

a) A torsion bar spring has a solid round 20 mm diameter section which blends smoothly at each endwith a-larger splined section. It is subjecteo to u @oh"lr;;i..r.a nominal rorsionar stress of 310MN/m' ' Stress concentration.it n.griiili., una the surfacis are mact ired. Estimate it . atigu. tir"corresponding to each of the following irut.riats : i; st"ec :io rin, ii; cast iron Su= 450 MN/m2b) Describe the estimation of enduranEe r."C; ir.rl 
JJw LtD'
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a) How is the allowabre stress carculated for a rivetedjoint subjected to altemating type ofload?b) The end ofa receiver. cvrinrrricar i, tr'rp" ii-.rlr.i or;';o ioint using rivers. The maximumpressure in rhe receiver is z-lr,tpa. rne a*iili##il,:clii,i..is rimirca to 3m whire its storingcapacity is 3m3 ' Design the suitabl" r"p:"irt gi"i'rg;*'li.i;il] ,n" permissible stresses in shear and
#,,#:,r,:il, IB:.*"rr*i*"" ^ +d rap" i, J' i"o-rui,". ?r,. p"* i,ii ur 

" 
i";,ii" ;ffi "ft;; ffi il"

OR

18

a) How is the srength oftransverse fillet weld evaluated?
b) The cylinder head of a steam engine ir .uu;".t"Jio'u steam pressure of g.gN/mm2 . It is held inposition bv means of 14 borts. A ."i 

""pp"; ;;.k;;ir'r.iii"'r"r." ,r,e joint leak-proof The effective
flg;eterorwtinaer 

400mm. Find the siie 
"iir," 

L"ri ." ,i"iir,"'ro.r, in the bolts i. 
""i t" ",r*"j zoo

a) Design and draw a socket and spigot cotterjoint two connect two mild steel rods for a pull of40 KN.The maximum permissibre stressei are os rwu i, t*sioq's-o ilpu ,n ,n"* und g0 Mpa in crushing.b) Explain the importance of applications of Kevs -Jiirr"ti"l"r""z l*lr 
"" -'u s " ' !'! u,""ts'

OR

1P:lr a cotterjoint to support aload varying from 40KN in compression to 40KN in tension. Thematenar used is carbon steer for which the- foilowing 
"rr"*"-ur. 

sffesses may be used. The road is
3fl#.i3r,:lahTensile 

stress = compressive ,t."rr: oorrlp"; .h"* ,t."., "= +}r,ri," 
"rj..rrii"g

l] I-t]:lr,ln" imponance.and applications ofjib and cotter joints? 
17 +31a' A prope',er shaff is made-un hy.joining togerher number ofsorid shafts.'Theioint is made by rorgingthe ends of the shafl in the form of a-fr*i.. 

"'J 
o" iire';" I.rl.. .gon". uy means of I0 uois. tittreshaft transmits 80kw at 220 mm, determine rtre sizJor me sfiah. the diameter and thickness or the

l;iff"-o 
the diamerer and piich.i."t" ai"*ei". oiio"rrr:i..ffi.iur" sresses are t = 45Mpa; oc =

b) Explain the various tlpes ofstresses are induced in shafts? [7+3]OR

1l 
D3tineuish between rigid and flexibte couplings?b) Design and draw a muffcoupling 

! o*.Tir^"-69. KW at 220 rpm.The shaft and key are made of thesame material having allowabre shear stress of 40N/mmz und co,ip.e.ro. stress of g0N/mm2. Theflange is made, as cast Iron with allowable sher. ,;;;;;';; ffi/#f
13+7)
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