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I nstructions to the candidates:
1) Answer@l onQ2, Q3 or Q4, Q5 or Q6, Q7 or Q8, Q9 or Q10.

2) Neat diagrams must be drawn wherever necessary. O
3) Figufes tothe right side indicate full marks. “V
4) Assume-Suitable data if necessary. ’%S/

Q1) a) Altransmission shaft of circular cross-section'is subjected to bending
. g . .

moment 'M' and torsional moment'\Tt If the maximum permissible shear

stress in the shaft is given by 1 _(,'sHow hat the diameter 'd' of the shaft

is given by \/"‘ RS [6]
d* =16 /4J. 7 M2+ T
b) Enlist the factors inﬂuz};cihg thé magnitude of factor of safety. [4]
(37 oR

Q2) A protected type flange coupling/is used to transmit 25 kW power at 500 rpm
from an engine to a machineDesign the coupling for an overload capacityof

25 %. Assume following permissible stresses : (10]
C.l. M.S. Plain Carigon
(Flange) | (Shaft & Key)(»Jed (Bolt)
Permissible tensile 20 60 60
stress (N/mm?)
Allowable shear 12 R 28

stress (N/mm?)

Allowable compressive| 60 60 60
stress (N/mm?)
Number of bolts 6

PT.O.



Q3) A shaft section where the diameter changes)from 430 mm to 300 mm, a fillet
radius of 7.5 mm is provided. This section is provided to a constant bending
moment of 470 kNm. Following data.fway be assumed : [10]

Yield strength of shaft material = 360" MPa

Endurance limit of specimen = 210 MPa

Notch sensitivity = 0:.8)Size.factor = 0.75

Surface finish facfors= 0.8, Ultimate tensile strength = 500 MPa
Factor of safety=<1

Table for thedfeticalsiress concentration factor (K) is :

r/d 0.025 0.05 0.1 3
K 2.6 2.05 1.66 |

t

Where, I, 19-fillet radius and d shaft diameter. Determin’%egfhe expected life of
the shaft. )
OR V4
Q4) A niachine component made of steel (S@; 530 MPa) has a rectangular cross-
section 50 mm x 10 mm. It is subjected)to acompletely reversed axial force
of 'P' N. Expected reliability is 90% and cgﬁ*esponding factor is 0.89. Factor
of safety is 2. Following factors gar;ﬁe assumed: Surface finish factor = 0.8,
Notch sensitivity = 0.8, Size fdetor ='0.85, Theoretical Stress Concentration
factor = 2.25. Find the forge 'R’ corrésponding to infinite life expectation.
What will be the maximum f‘épce ifthe expected life is only 50000 cycles.[10]
\

Q5) a) How does the helix angle\influence the efficiency of square threaded
screw. What are the yarious types of screw threads used for power
screws? [4]

b) A 26 x 5 square thrgaded, single start power screw is.used to.support a
load of 12 kN. The effective diameter of the collaf js 46 nini and the
coefficient of friction is 0.15. The nut is made of phasphor brénze having
0.12 as coefficient of friction and 6 MPa as allgwable b&aring pressure.
The length of the handle is 300 mm. Calculatet [12]
1)  The force required to raise the load
1))  The force required to lower the load
i) The yield strength of material forafaCtor of safety of 4
iv) The overall efficiency of the screw

The number of threads in nut.
OR
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Q6) a)

b)

Q7) a)

b)

Compare between square thread, Veesthreads, Trapezoidal threads and
Buttress threads on the following) basis: - Manufacturing, Strength.
Efficiency, Applications. [4]

A triple - threaded power sciéw, used in a screw jack has a nominal
diameter of 50 mm and a pitch of 8 mm. The threads are square and the
length of nut is 48.im. Thé screw jack is used to lift a load 7.5 kN. The
coefficient of (frigtiontat the threads is 0.12 and the collar friction is
negligible. Calculate [12]

1)  Th€maximum shear stress in the screw body.

i) /The direct shear stress in the screw and the nut and

O
i) The1idit bearing pressure. oV
<O
State.weather the screw is self-locking. A
%
What is Preloading of bolts? Stater advan%ages Give two applications
of preloading of bolts. [4]
DN Oy

A bracket is bolted to colummn: ‘tb' 6 bélts of equal size as shown in fig. It
carries a load of 50 kN af fhe disfance of 150 mm from the centre of
column. If the maxmfurp stresS in the bolts is to be limited to
150N/mm?. Determirlle{ the core diameter of bolts. [14]

50 KN
- 4 450 - SRS O

0
9

75

75

(0]
R

50 = 50 =
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OR

Q8) Fig. shows a welded joint subjected to an éccentric load of 20 kN. The welding
is only on one side. If the permissible shear stress for the weld is 80 MPa,
determine the weld size. [18]

ot ——efe—— 120 ---v-lmm

130

O
O;
<O
A
Q9) a)  Explain shear stress correction factor 'K 'and Watil factor 'K ' for design
ofthelical spring. When do you use tklem. ﬁ,N [4]

b) Vtisrequired to design a valve spriﬁ'gj.of IC Eﬁgine with following details:
Spring load = 80 N, Whe{%lvg?s closed
Spring load = 100 I:I, ‘yh&: valve is open
Space constraintygorSpririg fitment are :
Inside guide bu;h‘d;ameter =24 mm
Outside recess diarfieter = 36 mm
Valve lift=5mm
Spring steelhas following properties :
Ultimate tensile strength =700 N/mm?
Modulus of rigidity = 8.4 x 10* N/mm?

Spring ends are square and ground. PermiSsible shear stress for spring
wire = 0.5 Sut. Determine: Wire diameter, Spting’index, Total number of
coils . Solid length, Free length. Pitch/of the ceil’when additional 15 %
of working deflection is used to avoid compiete closing of coil.  [12]

OR

[5669]-511 4



Q10)a) Compare the stiffness of two springs-in series and with two springs in
parallel. [4]

b) A loaded narrow gauge rail carweighing 2000 kg mass and moving at
4.32 km/hr velocity is brought to rest by a bumper consisting of two
helical compression spring$df spring index 6. In bringing the rail car to
rest, both the bump¥r springs get compressed by 140 mm. The spring
steel has perniiSsible Shear stress of 400 N/mm? and the modulus of
rigidity is 84000 N/mm®. Determine the greatest load on each spring, the
diameter gfispring-wire , mean coil diameter, number of coils and the

free length of the spring. [12]
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