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Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

at least TW O questions from each part \
~2. Use ofdestgn data handbook is perm ted

PART — A
Briefly explain impo“lft\;\ nechanical properties of materia (06 Marks)
A round rod of 60 mm.diameter is subjected to bending moment of 900 Nm and a twisting

moment of 1200 Nm. Det&\rmme the maximum normal;and shear stresses induced in the rod.
(08 Marks)

A 1 mm thick steel hacksaw bidde is bent into mrou E;YC of radius 500 mm. Determine the
bending moment applied and the stress induced ST e width of blade is 15 mm. Modulus of
elasticity is 200 GPa. ; (06 Marks)

A steel shaft having yield strengtH of 28 MPa is subjected to the following stresses.
ox = 90 MPa, o, = 60 MPa and Ty = 30 MPa. Find the factor of safety according to the
following theories of failure: (i) Rankine’s‘theory, (ii) Guest’s theory. (06 Marks)
A stepped shaft with diameters ratio- 15-1.2 and a fillet radius of 10% of smaller diameter is
required to transmit 30 kW at ,60\_ rpm. Fmd? the diameter of the shaft taking stress
concentration into account. The all@Wable shear stress 1s 60 MPa. (06 Marks)
Describe expression for max1mum st& ess induced.in aX (08 Marks)

Derive Soderberg’s relation for : (06 Marks)
A cantilever beam of rectanguhr cross section having-a span of 1200 mm and depth of
200 mm is subjected to a: tlansverse load at its end that fluctuates between 60 kN upward to
120 kN downward. It/is. made of steel having endurance stress 0£270 MPa, ultimate stress of
550 MPa and yleld,streSsof 400 MPa. Find the width of the sect taking factor of safety as
2.5. The size and § "'"thce factors are 0.9 and 0.95 respectively. - (14 Marks)
) <N

A bolt is subjec o a tensile load of 12 kN and a tightening |oad ‘of3 kN. It is made of
steel having allowable tensile stress of 120 MPa. A soft copper gasket I8 uDed Find the size
of the bolt: . 4 /- (06 Marks)
A bracket 1s “bolted as shown in Fig.Q4(b). All the bolts are 1dentlcal and have al]owable
stress of (:0 MPa Determine the size of the bolt.

| 6KkN
‘ goomm
] e
ol&l
n{E )
Y ¢ 223 I
—
mm Fig.Q4(b) (14 Marks)
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*L’Wri%é'_t\he advantages of hallow shafts over solid shafts.

PART - B

(0, (04 Marks)
A'shaft is supported on two bearings at a distance of 900 mm. A pulley 600-mm diameter
weighi§g1§1200 N is mounted on it at 300 mm to the left of right bearing-and receives a
powerof 9)kW at 450 rpm. The power is given out through a pinion 270 mm diameter
mounted-at 300 mm to the right of left bearing. The belt drive is ho‘iﬁéﬁ‘tél and the pinion
drives wf{thi\a"f‘d’éwnward tangential force. The belt tensions ratio is,3: 1 The combined shock
and fatigue factors in bending and torsion may be taken as 2 and 1.5 respectively. Find
suitable diametef of the shaft taking allowable tensile and shear. stresses as 75 MPa and
54 MPa respecty N . (16 Marks)

Design a knuckle joint;,t&}ustain a tensile load of 90 kN. The ailowable stresses for rods and
pin are 90 MPa in tensiofn; 60 MPa in shear and 150 MPa in crushing. (10 Marks)
Design a CI flange coupljﬁ‘g\}:o transmit 15 KW at 1200 rpmi. The allowable shear stress for
CI flange is 3 MPa and for shaft, keys and bolts is 75.MPa. The allowable bearing stress for

key is 150 MPa. (10 Marks)

LY
|

Design a double riveted double strap butt joint for' the longitudinal seam of a boiler of
diameter 1.2 m and a steam press“ﬁ"rfic\fb’fz} MRa;”‘Thewfollowing stresses may be used:

Allowable tensile stress for plates =90'MPa-._
Allowable shear stress for rivets = 60 MPa "~
Allowable crushing stress for rivets = 135 MPa.
Assume a joint efficiency of 75%. - VS
Determine the size of weld for a bracket we
in the weld is 75 MPa. ’

(10 Marks)

FigQih) <> (10 Marks)

Derive expression for maximum efficiency of a square threaded screw. \ . (05 Marks)
The leggj’j&sq\f‘{e‘% of a lathe machine has a single start ISO trapezoidal ‘thy éds of 30 mm
outsidédiameter and 6 mm pitch. It drives a tool carriage against a cutting fo(péke of 6 kN at a
speqd\o\f“\?éO mm/min. The end of the screw is carried on a thrust washer  of outside and
inside-diameters of 50 mm and 30 mm. the coefficient of thread friction is 0.12"and that for
callar’i$ 0.15. Find: O g

L

iv) Compressive stress induced in the screw.
v) Length of bronze not required taking allowable bearing pressure in the threads as
1.5 MPa. (15 Marks)
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