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Note: lfUs question pap"r coot"ins two parts A and B.2.PartAis compulsory which carries 20 marks. Answer all questions in part A.3. Part B consists of5 Units. Answer any one full question from each unit.4. Each question ca rries l0 marks and may have a, b, c, d as sub questions.
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Part-AAll the.following questions carry equal marksI what are the different phases of design?
? WnV preferred numbers u." irnp*urt in design?3 How will you reduce .t.".. .ori..ni.ution in staft with keyway?4 what information do vou outain rrom'b"alru..giilili5 Explain briefly the advantag.r una ,ritutions of borted joints?6 Distinguish thl riveted unOit. *"fjloioinrrz
I Ilt]T lh. 

applications orspigoiarA socketjoint?o wrrte notes on Types of keys?9 What is the importance of split muff couplings?l0 Why BIS designation i, irnlio.tuniin O"rig, of shafts?

Part-B
Answer All the following questions.

Duration: 3 hours

(10x2M=20 Marks)

(10M X 5=50Marks)11

L3

t4

a) Explain the manufacturing considerations in design? [5]b) How do you understand 6ilure? e.pi"ir},, various theories
OR

of failure? [5]
t2 a) what are alloy steels? Discuss the effect of adding different alloying elements in steel? [3]b) At a critical section in a shaft, trr" rorlo*ing stre ses 

"r" 
i"Jr..a, Bending stress=50 Mpa Torsionalshear stress :30 Mpa Determine the factor oisafety, 

"";;r;i;;; (i) maxirium norrut stress theory,(ii) maximum shear stress theory, (iii) maximrT i;;p;i rii?i" theory. The proportionar limit in asimple tension test is found to.ue-zob rurpu. iut. polssonis ,u,io u, 0.3. t7la) Explain the effect ofthe following factors on the ,yp. oiaiigr. failure i) Type of material ii) surfacetreatment iii) Range of imposed streis r r - -- -*"D-- 
r^1

b) ) A leaf spring in.:, 
lYProbile is subjected to cyclical stresses. rn.'ll*rug" stress : 250 Mpa,variable stress = 60 MPa, Ultimate stress = i3o^wpu,vi"ro p"irirtress -- 450 Mpa and endurance limit

;ffi,f" 
Estimate under what factor of safety ttie rprifi;-;"rkins by cooJrun urd Soderberg

oR t6l

a) A torsion bar spring has a solid round 20 mm diameter section which blends smoothly at each endyI!.u,lutgjr splined section. It is subjected to a completely reu..r.a nominal torsional stress of 310MN/m' ' Stress concentration 
-is 

negligible, and the surfaces are machined. Estimate the fatigue lifecorresponding to each of the following materials : i) steel= :so Hg, ii) Cast iron Su= +so vNlrn,b) Describe the estimation of enduran-e strength? lZ+:1 
- ---'
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a) How is the allowable stress calculated for a riveted.joint subjected to artemating type of road?b) The end of a receiver, tylina.i.uiioshape is 
"r;r;J uy'u r"p joint using rivets. The maximumpressure in the receiver is 2MPa. The axiai-L;i;il;*i*,1" i, rimit"aio jJ wmre its storingcapacitv is 3m3 ' Design,the *i"ur"i"pl"i"t giffi" ,;k;;;h. The permissibre stresses in shear and

#,'H:fl,$;'ffif".-"il-*,taken a' +o'iapu ino s"o Mp;. il;'permissibre t"nrii" ,tr"rs ror the prate

OR

ll ** is rhe strength of transverse fillet weld evaluated?b) The cylinder head of a steam 
"Gn" is subjected to a steam pressure of 0.gN/mm2 . It is herd inposition by means of I4 bolts' a toE 

"oooer 
gasket is used to make the joint leak-proof. The effective

fliT:"t,Xlfilinder 
400mm' Find tt 

" 
riiJorilr" uort rolnailn" rt."r, in t 

" 
uorts i, n"r,o exceed 200

a) Design and draw a socket and spigot cotter joint two connect two mild steel rods for a pull of 40 KN.The maximum permissible stresses 
"i" 

oJur, in t"nsio.,, 50-rurp" i, shear and so rrair" i, crushing.b) Exptain the importance of appricutio* orr.y, u"Jii;;;[i"l"i"or [7+3)
a) Design a cotter joint to support a load varying from 40KN in compression to 40KN in tension. Thematerial used is carbon steel-for which the- foiiowing ,rl"*"^url sresses may be used. The road is
lflljl.$r:::,,:tlLff*',. stress : .orfr..riu. ,i..*'= A#;l shear stress:;;#; and crushing
b) Exprain the importance and apprications ofjib and cotter joints ? u+31a) A propeller shaft is made-up ti:"i"irg,"gether nrru.riirorio .tut".'rne joint is made by forgingthe ends of the shaft in tfrlfo^rm #t n"G 

";d 
borting rh; fi;;;;; rogether by means of r0 borts. rf theshaft transmits 80kw at 220 tp',, a"t"ririne rhe sire"orirre ,fiut, tr,. diarneter and thickness of the

!|ilr$"-o 
the diameter and piich ci..l" Jiur.r.r of borts. permissibre stresses ur. , : 45Mpa ; oc =

b) Explain the various types ofstresses are induced in shafts? t7+31

a) Distinguish between rigid and flexible couplings?b) Design and draw u -uff"ouplfi;;i;;rit?o rw at220rpm. The shaft and key are made of thesame material havins allowable ir,.ui rtr.* oi-+bN-zr'#;##;..ssor stress of 90N/mm2 . Theflange is made, ur "it Iron with 
"llr*;i;;ear stress is 25N/mm2

[3+7]
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