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Note: l. Answer any FIVE full questions, choosing ONE Jfull question.from each module.
2. Use o./'machine design data hsnd book is permitted.

Module-l
Draw the stress - strain diagram for a ductile material and show the salient points on thcm,

(05 Marhs)
A point in a structural member sub.iected to plane stress is shown in Fig.Q I (b). Determinc :

i) Normal and tangential stress intensities on plane EF inclined at an angle of 30o
ii) Principal stresses and their direction
iii)Maxirnum shear stress and the direction o1'the planes on which it occurs.
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OR
Explain the fbllowing theories of fbilure
i) Maximum principal stress theory
ii) Maximum shear stress theory.
A mild steel bracket shown in Fig.Q2(b) is sub.yected to a pLrll ol'
rectangular cross-sestion whose depth is twice the width. I1'the
material is 80N/mm', dctcrmine the cis(cross section) of the brackct

Fig.Q2(b)
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Module-2
I)ellne stless concentration factor and explain the methods of reducing strcss con0cntratlo

(10 NIarks)

3a
b

(10 Marks)

trrnd the value of the maximum stress induce

lor the filleted flat box shown in Fig.Q3(b)

laclorof salety if the flat box is made of steelhaving a yield stress o1'640N/mr,]t.'l'hi.kucst

o{'the box is 25mrl.

llo kJ

Fie.Q3(b)

OR
Derive the Goodgran equation fbr designing the rnember subjected to the fbtrgue loading'

(10 NIarks)

A cantrlever beam shown in Fig.ea(b) is subjected to load variation fbr-[i to 3]r. Detcrminc

the maxrmunr load that this member can withstand fbr an infinite life, using a lactor of

safety 2. 'lhe material of the beam is SAE 1025, water quenched steel (ol.' 620.8Ml',a,

ou:400.1MPa, 6 r: )45.2MPa). 
f

(__ loo mor. ___+< -'-;aaao -,n_l
Fig.Qa(b) (10 Marks)

Module-3
Design a sleeve t),pe cotterioint to connect two tie rods subiected to an axial pull of 60kN.

'l'he allowable stress of C30 material used fbr the rods and cotters ?.rc or ' 65N/tlm2.

oc:75N1'-,1n,',.:35 N/mm2. Cast steei used tor the sleeve has the allowablc strcsscs

o, : 70 N/nim2, oc = 1 i 0N/mm2 and t = 45 N/mrn2. (10 Nlarks)

Design a sleeve coupling to transrnit 1()KW at 200rpm. The allowable valucs oIshcar strcss

ancl compressive stiess fbr the shali and key miterial may be taken as 60Nimm2 and

;ilN1"# ,.rp..tio.fy. Use allowable shear stiess in cast iron sieeve equal to 15N/n:rm2'
(10 Marks)

OR
A horizontal piece o1'commercial sirafting is supporled by two bearings 1.5m apart. A kcycd

gear 20" involutes and l75mm in diameter is located 400mm to the left of thc right bearing

and is driven by a gear directly behrnd rt. A 600mnt diarneter pulley is kcycd to thc siraft

600mp te rhe iigni or the left bearing and drives a pulley with a horizontal bclt dircctly

behind it. l'he tension ratio of the belt is 3 to l, with the slack side on top. 'l'hc drivc

transmits 45KW at 330rpm. 
-l-ake K5 * Kt = 1.5. Calculate the necessary diamctcr of tl-rc

shaft and angular deflection in degrees. .Use aliowabie shear stress 40 MPa aud

on the fillet if the slress conccntration factor

D
havins a a ratro of 1.2. Also dctcrmrne thc
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Module-4
lrxplain the fatlure of riveted joints.

Determine the load carrying capacity for a riveted

strcsses in 25rnm diameter rivets are 100N/mm2 in

l8ALi53

(l () Marks)

joint shown in ltig.QT(b). I'hc allorva'olc

tension and 5ON/mtrr in shcar.
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Fig.Q7(b)

OR
Explain the types of lvelded joints.

A welded connectiotl of steel plates as shown in Fig'Q8(b)

of lOkN Determine the throat dimension o1'weld if'tlie
95N/mm2. Assume static conditions.

,d(:

is sub.jected
pernrissible

ro KJ

(10 Marl<s)

(08 YIarl<s)

to an ccccntrrc ioaci

strcss is limitccl to
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f ig.Q8(b) (121\{arlrs)

Module-5
Derive an expression lbr torque required to lift the load on square threaded scrc\v. (0tl i\larlis)

A weight ol500kN is raised at a speed o1'6rnlmin by two screw rods with sqLlarc thrcacls of

50 x g cut on them. The two screw rods are driven through bevel gear drivcs by a motor',

determine :

i) '1'he torque required to raise the load

il) The speecl of rotation of the screw rod assutning the threads are of doublc start

iii) fne maximum stresses indr-rced on the cross - section of the screw rod

iv) The efficiency of screw drive
v) 'l'he tength of nuts fbr the purpose of supporling the load

vi) Ctrect f6r overhaul (12 Nlarhs)

OR
With neat sketch explain the threacied screw terminology l0 N'Iarl<s)

A cylinder head is fistened to the cylinder o1'an arr conlpressor r-rsing 8 numbcrs to bolt.'l'ltc

cylrnder core diameter is 300mm. The pressllre inside the cylinder varics lrom zcro to a

maximum pressure of 1.5N/m*'. Tl-te stresses fbr the bolt material may bc takc, as

",, 
: soo Nim*r, o, = 300 N/mm2, o-r : 240 N/mm2. 

-l'he blots are tightened with an initial

pieload of 1.5 times the steam load. A copper asbestos gasket is used to makc tl"re joint lcair

prooL Assuming a factor of .sal'ety ol'2.5, find the size ol'bolt required' Neglect strOss

concentration elfect on the bolt and size effect' (10 Marks)
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