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Note: t. Answer any FIVE futt questiono *pqp}$rg oNE futt questiod.i,ii{e""-rrY)))r."
2. Use of design data hand book perffittled
3. Assume missing clata suitably. "

ffihfu #i;-'I a. Explain different mechanicffiffi..ti* 
"f 

."g*eering ruatefiah. (05 Marks)

b. Define codes and stand$n4s,ir 'i ..- .'; (05 Marks)

c. A bar of 50 mm diaffiep.i{xed at one end is qq$€.Cted to a torsional load of 1 kNm in
addition to an axial pitffif 15 kN. Determine therprincipal stresses if the length of shaft is
250 mm. 0t* ,l,$ (10 Marks)
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Design of Machine S[enients - t
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Explain nffibs theory and Guest theo$df failure.
Defure,. ir'M concentration factor %nd explain
Explain ffiLldiqes theory and Guest theo,ry6f fhilure. (04 Marks)
Defure.*{$ir'M concentration factor %nd explain different methods to reduce stress

con pikuiiUr. *.ry* .*ilPr, (04 Marks)concpikatldn. *ffie ,*5 (04 Marks)

c. A bdffBif'rectangular section as &lryfrn in Fig. Q2 (c) i$,iffiected to an axial pull of 500 KN.
Calculate its thickness if allowablE tensile stress rp,JO0.MPa *sqhi (12 Marks)
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a. Der,lve the expression,ffiffiantaneous stffiffiflue to impact bending at centre of the simply
supported beam. (08 Marks)

k*;;n Cantilever bearyqSffim of width and T5CI mm depth is 1.5 m long. It is struck by a weight
'='..'1000 N that fal{p t$in a height of l0 mm at its free end. Determine the impact factor,

instantaneorp;,g imum deflecti,c+ instantaneous maximum stress and instantaneous

maximunld#6,stake E 
= 
20.6xJ@N/mm2. (12 Marks)
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a. Derive Goodman's relatffiffi$r a member subjected to fatigue loading.
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b. A Cantilever beam made up of cold drawn carbon steel of*offiblhr cross section is as shbwn

in Fig. Q4 (b). It is subjected to a load which varies frgnrffi'to 3F. Determine the load that

the member can withstand for an infinite life. fr$kepFb,S, Factor of Safety 2, stress

concentration factor Ktas l.42,notch sensitivity affilfl;yletd stress 470 N/mm2 endurance

stress as 275 N/mm2, size factor as 0.85 and surfaed.'&18tor as 0.89. (15 Marks)

right offifi:, aring by a vertical"flatdbelt drive. The power is transmitted fromthe shaft

throqgh #bthe. pulley of diame,try600 mm weighing 0#}t located 200 mm to the right of
righffithring. The belt drives ar-6:#rigtrt-angles_to eactitmher and ratio 9f b* tensions.is 3.

Ditermine the size of shaft ".J iu.VI if th; affo*wa$tethear stress tntfh" shaft material is

40 MPa and the loads are st"qudy. *,.,.=,,.''4&fu,p,'=ii'"' 1 (20 Marks)

':..4o O&i#*=
6 a. Design a socket an$'spigot cotter joinl to suitain an axiaa. Design a socket an$,spigot cotter joint to_ sustain an axia**I,p,# of 100 KN. The material

selected for a ioj$ has ttre-foUowing O.$i#futresses in tensfi[i, 100 N/mm2, 150 N/mm2 in

b. In a flange coffillng to connect trfrffihouial shaft of-diarneter 80 mm to transmit 60 kW at

200 mrn 6.to1ts of M14xl.f arFtised on a bor+,#ircle diameter of 240 mm. The hub

Q,,.=r"" Shear stress i
ii), " Shear stress j

stress as 275 N/mm2, size factor as 0.85 and surf-aeC;ffior as 0.89. (15 Marks)
&,, {r.,'&E# ^ -[S*.dsu. 'i:::r: "q[i

1W*1:

on bearings 600 mm apart. The shaft
pulley weighing 400 N located 300 mm to the

shaft.
in bolt.

(10 Marks)

(10 Marks)
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A solid steq! shaffrunning at 600 rPm
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7 a. A double"dftffi lap joint is to be'made belween 9 mmplates. If the safe working stresses inxri?'' 

r 80 N/mm2, 120 N/mmz and 60 N/mm2 respectively, designtension, cru$Eing and shea.r ars
the riveted joint.
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b. A plate of 80 mm wide a&10 mm,o,.l1? fi:t[t#,*d to anothei]l e by means ortwo

parallel fillet welds. Th@ffif'es are subjected qp dpload of 50 KN. ffi6 ttre length of weld so

that maximum stress dSffi not exceed 50 NAmrflf. Consider the joint static loading and then
\o /Liiiiih ii::' i;r /r 

^ 
r[^-r-^\

::: : ( ""*r.g__r;n_l60_,+l
, *, (g='* _-m h-_1 - -d},^4e. -'

\nP'" .- ,a*]t6l

under dynamic toq{r€ Refer Fig. Q8 (ffidl

.*.iill#;*l* ffi

.,=:l:,,,-.= (10 Marks)
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.r. ; Moduld:S
ffiffi.h bracket is fxes&ghra[ by means of$ 6$lts and loaded as shown in Fig. Q9 (a). Calculate

'""' the size of bolt$h,if:the load is 10'.KN and allowable shear stress in the bolt material is.*"
40 MPa. -#j (10 Marks)

"d:'il+ n$q u\ti , - D-t^t--.f-l f--coom'n-->l P'iort
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Fie. Q9 (a)
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b. A steel bracket subjected to a force of 12 KN
Fig. Q9 (b). Determine the size of bolts if the
75 N/mm'.
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channel is as shown in
stress in the material is

(10 Marks)
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10 a. Define Power screw ffiTl. same application. foffi" (03 Marks)

/&"llmq Ye"Idw&4y

b. Explain the termgffiitch (ii) Lead_ s (02 Marks)

c. A weight of 5Qffiraised at a speed of @nin by two screw rods with square threads of
50x8 mm ggtprffiem are driver throl&@'bevel gears drives by a motor. Determine

(i) donio. required to raise the load.
(irl,ffi.ffif.a of rotation of screry rdd assuming threads are of double start.

Gifll 
'khe maximum shear gtw6&in the screw rod. ;"tg

&i- rmri.n v &$"U ffi'
(v) Length of nut. d '1sdr 
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