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2 a. Defind"'dtress concentratmfrctor and discuS$ about the methods to

b. "rq.r&+eircular rod shaft+o€dihmeter of 50@+iS subjected to load as shown

;,1:::,Determine the na[urB magnitude of stresSes at the critical points A and B.
t:-,:1 n ."ruu-a I .,b.r

,r= l ffiq=4ov17e

(10 Marks)

reduce stress
(08 Marks)

in Fig.Q2(b).

Fig.Q2(b) (12 Marks)

Module-2
3 a. Define Irnpacti'.$ffises. Deiive un &pffii-for impact stresses in a axial bar of c/s 'A'

and lengttr'Ll di15 to the impact toad of 'W'.falling from a height 'h' from the collar.

K

What are the factors to U" "oni"#aTo ection for agachine component? (06 Marks)
Explain the codes and stqgffiSused in Machine D"qig&h (04 Marks)
A point in a structural*rffi r subjected to a plane-stfess as shown in Fig.Q1(c). Determine

,r3,{ffiPo sing oNE futt qu:s1lk,from each modute.

-'ww1--ffiModule-l *'; u,,)
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(08 Marks)
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'. {-,b. A cantilever beam made of cold drawn carton^ste€h*(ou : 550

o-r:275 MPa) of circular cross-section is subjeffi."tb load which
Determine the maximum load that this memb@.ari withstand for
f^^+^- ^f -^f^+.' ^f , rD -f,.* E;^ f\2lh\] :::: d

18MEi2

MPa, o, = 470 MPa,
varies from - F to 3F.
an infinite life using a

factor of safety of 2. [Refer Fig.Q3(b)]

d-j!li}!l .'

Total head :20 m ..--;,,
Pump speed : 600 rpm, . 

.

Pump Effi ciency : 70"/,Pql$'

Select C-40 steel (oy * 328.6 MPa) for the shaft and C-35 steel (cir: 304
with factor of saf-effi.J. Use allowable shear stress in cast iron flanges equal to

.t.

";**fu,
i-"..dq, ''

(12 Marks)

4 a. Define Endurance |!pit. Explain the effect of factsrs on Endurance limit. (08 Marks)

b. A hot rolled stee\pffi is subjected to a toqpfifual load that varies from 330 N-m (CW) to
110 Nm (CCW)Se,:an applied bending mgffi at the critical section varies from +440 N-m
to - 220 N,p,r-'the shaft is of unifonn crod'&sLction and no key way is present at the critical
section. ,S, rmine the required shffi di'ameter. The material has an ultimate strength of
550 and yield strength of,&XO MN/m2. Factor g.f5afety: 1.5 iize and surface

corettidh are 0.85 and 0.62 repJ;9!"tively. Take the Endgrance limit as half the ultimate
shength' 

,,*," .,,, ,,,r .p ,.. trr- 
(12 Marks)
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Fie.Q3(b)

OR

z oiz

MPa) for bolts
15 N/mm2.

(12 Marks)

ry' e' Module-3 ***'

A shaft is supported by".iffiBearings placedlqhpft. A 500mm diametbr pulley is mounted
at a distancJ of 200mm S the rignt-of tq.#hq6ld bearing and,-6his"drives a pulley directly
below it with the he-lp of belt having maxitn$_ffi tension of 30,0.0NflThe pulley weighs 1000N.

Another pulley 3U0ffi diameter is pl6ie.d 300qry to the left+6?right hand bearing is driven
with the help of"electric motor anq#he- belt which is placed horizontally to the right when
viewed from the left bearing T1r..,,1! Full"y weighs 50Q"\ The angle of contact for both the

pulley ig.,,[;80" and p :0.24. Determine suitable dia5r"]!or for a solid shaft, assuming torque

on one.pulley is equal tolbr\Se on other pullef..,ehoose C15 steel (or: 235.4 MPa,
ou: 425 MPa) as the shaft mdterial and usgqAStvlE code for the design of shaft, assume

,..,1'l 
shock'""0':t:,i --a' 

o# 
(20Marks)

a. '.'With neat sketch,qffiain the differer{Avbes of keys. (08 Marks)

b. Design a flange dupling to conr_p"dffi shafts of a motor and the centrifugal pump for the
following specifications: qru,,*,

Pump outp$b# 3000 liters/minu-te 
."
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Module-4
Design a triple riveted Lap Zig-Zag type, for a pd&s$re vessel of 1.5m diameter. The

maximum pressure inside the vessel is 1.5 MPa. T&ggr_dllowable stresses in tension, crushing
- - I -t- 1nn 1^f ^-- -LE I fn^ -.^^.^^^a:--^-l-;:::r- lflnrand shearare 100, I25 and75MParespectivelY*+ 'l '' (10 Marks)

A bracket is supported by means of 4 rivets. oiou*" size as shown in Fig,Q7(b). Determine
the diameter of rivet, if the maximum rL ir t+o N/mm2.

r-. t :;,;+F

b.

#e Fig.Q7(b) ;:' (10 Marks)

:! ,, =]: - 
.. \_ :,:r:tri=. Ofim*uv

A plate of,Wsn wide and 10mm thick is$ be welded to another plate by means of two
parallel Siieffields. The plates are su.$d-ted to a load of 50 kN. Find the length of weld so

ihut qaiirfriii" stress does not exce8t[*60 N/mm2. Consider,,.fte joint under static loading and

then ddtBr dynamic loading. [= u *ij1,1-,.=' (12 Marks)

A solid circular shaft 25mm inpidfueter is welded.to-'&ffiport by mea.l; 
, 
of a fillet weld as

shown in Fig.Q8(b). Dete@in6 the Leg dimenpioirffifWhe weld, if.th-ftrmissible shear

stress is 95 N/mm2. * ::r

ffir__5kJlf.. '

rryi=:- I l[**U{q*J *:,,
-s* | i"iilfr

' $,.: Fig.Q8(b) ., 
;i,"iri! (08 Marks)

;\"
Module-5

9 a. DesLgn a socket and spigtit-ffi cotter joint 
fip*lnuttultt an axial load of 100 kN. The material

.-$"ied for the jolnt"jra,*6 
-following d"*! Ttr"sses or = 100 N/mm2 , Gc : 150 N/mm2

,.*-.5;a r:60 N/mm2*-.(ffi i=- 
(14 Marks)

b:.='Explain self locklffiffiil over hauling in power screws. (06 Marks)

,'" 0.s *ff" ^-.,- 't{e,- 
=i]6u}' OR

10 a. Derive an fuffiion for torque re.guirad to lift the load on square threaded screw. (10 Marks)

b. A split nut used with a lead s8rew is propelled at a speed of 5 m/min, against a load of
20 k}rl, along the spindle uare thread (single start) having nominal diameter of 30mm
and pirch of 6mm. thrust is absorbed by collar of 100mm outside diameter and

70mm insider diameteg Dbtermine, (i

allowable bearingprpssure is 17 MPa.
ine, (i) Power required (ii) Height ofbronze nut required if

(iii) Efficiency ofthe drive.
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