50, will be treated as malpractice.

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

Time: 3 hrs.
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Machine Design 4
# ©

;éw%

> lax. Marks: 100

F

Note: 1. Anuswer any FIVE full questi, ,s%ﬂ%asing ONE full quesiiozf from each module.

2. Use of data hand book isqerpiitted.
3. Missing data if any m{g_g;bg suitably assumed.

% Module-1
a. Explain the design proged gre\vuh the help of flow (06 Marks)
b. Derive Soderberg’s eq 12(i6n when a member is subjected to fatigue axial loading. (06 Marks)
c. A cantilever beam{i&C-45 steel is subjected to completely reversed bending load varying
from DF to —F e the maximum load the member can carry
\40 MPa for the material. Assume FoS =2.
(08 Marks)
a. al for machine element.
(06 Marks)
Explain the follo
(i) Maximum normal stress theo _
(11) Mag um shear stress theo y; }%
(iii) Distortion energy theory 4% ” (06 Marks)
c. A bar S rectangular cross, st §§on is sub_]ectedgio an axial pul] of 500 kN as shown in

E%c @2(c). Calculate its ﬁ%%”ess if the allogﬁble tensile stress in the bar is 200 MPa.
. W =3pmm

—s5Do Ky

Fig.Qz(c)

Module-2

(08 Marks)

- A steel shaft 600 mm lé”ng supported between bearings carries a pulley of diameter 400 mm,

weighing 400 N #hd,js mounted in the middle of the shaft.

This shaft régeiyes 40 KW at 600 rpm by a flat belt drive, power from the shaft is
transmitted through another pulley of diameter 600 mm weighing 600 N overhanging the
right bearing @y 200 mm. The belt drives on the pulleys are at right angles to each other.
Takmg r%mf belt tensions as 3. Determine the diameter of the shaft required taking design

chanr ctii@e ne AN NMDa (O RA~AA. N
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Derive an equation for shear stress due to twisting ma%é{% and deflection of helical spring.
(08 Marks)

Design an helical spring for an operating load r%zg om 90 N to 135 N. The deflection for

this load range is 7.5 mm. Other data are as fallogvs”: 1

Spring index = 10

Permissible shear stress for the material

Shear modulus = 80 GPa ¢ (12 Marks)

% E(]’bduleé %%

Explain the following: J ' %%‘&

(1) Failure of riveted jointsi P 5

(i1) Efficiency of rivetedJoint (08 Marks)
(12 Marks)

&

Explain differenttypes of stresses due eyé% bus loading on threaded fasteners. (10 Marks)

A cover plate 1 %‘@}éd on to the flange g;%nd of a pressure véssel through 6 bolts. The inner
diameter of the pressure vessel is8200 mm and is subjécted to an intemal pressure of

10 MPa. ‘Selegz:ﬁng carbon steelt
é&%ﬁ: size of the boltsal
; to metal joint
gasket joint )

40 as the materiﬁ%;jth Gy = 324.6 MPa for the bolts,
considering the fi’;ﬁa tension for the following cases:

&
(10 Marks)

Module-4

*Design a pair of s‘;g;r%ear 20° full de%)thf?fnvolute to transmit 30 KW of power at 600 rpm of

pinion. Numgeg&cf;teeth on piniofiaig, 15. Transmission ratio {(gear reduction ratio) is 5.
Material ofh&pinion is cast stecljimtreated having oy as 137.34 MPa. Material of the gear
is high grade cist iron having Gﬁas%’l 03.005 MPa. Take service factor (Cs) as 1.5. (20 Marks)

N
T, ” OR

A pair of helical ar§g»fo§ a turbine has a transmission ratio of 10 and the teeth are 14—:12—

involute. The pinionshas 25 teeth and rotates at 5000 rpm. Material for both pinion and gear
is 0.4% carbon%i%el heat treated having o, as 86.03 MPa. Power to be transmitted at

100 KW. Design the gears completely. Take helix angle § = 20°. (20 Marks)
%
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Module-5 5

9 a. Design a single plate clutch used in automobile transmxssi{%n for the following specification:

Power to be transmitted = 20 KW, speed g;ﬁ%ﬁ() pm. Take p = 0.35, pressure
(p) = 1 N/mm??, yield stress for shaft material = 3, 6‘”» MPa. (08 Marks)
A simple band brake is required to transmit axtdrque of 980 N-m. The brake drum is 400 mm
diameter and coefficient of friction is 0,2 nd the effort required %ﬁ"%perate the brake.
Also design the band and the lever. Take@ 70°, a = 680 mm and b@%o mm. Yield stress
(oy) for both band and lever = 328.6 MBg, P

4
3,

T 4
b2

(12 Marks)
Derive | etroff s equation with usual notations. (10 Marks)
A lightly loaded journal bearmg has a load of % he oil used f%EVAE 60 and mean

effective temperature oﬁﬁd}&&ératmn B 40°C. The"’g@mal has a dlam%?gryof 50 mm and the
bearing has a diameter OF%O 5 mm. The spé%ef journal is 15000 tpm. The L/d ratio is
limited to 1.2. Determipe the coefficient offuction and power ]6ss in friction. (10 Marks)




