50, will be treated as malpractice.

onal cross lines on the remaining blank pages.

Important Note : 1. On completing your answers, compulsorily draw diag
2. Any revealing of identification, appeal to evaluator and /or equations written €g, 42+8
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Sixth Semester B.E. Degree Exam\i‘atﬁm, June/July 2024
Machine Design -

o .M-
Al
‘3\_

%?Max Marks: 100

Time: 3 hrs.

Note: 1. Answer any FIVE full question
2. Use of data hand book is permitted.
3. Missing data if any may be suitably assumed.

{ Module-1 —
1 a. Explain the design progeduire with the help of flow chart. (06 Marks)

b. Derive Soderberg’s equation when a member is subjected to fatigue axial loading. (06 Marks)

c. A cantilever beam is:C-45 steel is subjected to completely reversed bending load varying

from SF to —F aS'shown in Fig.Q1(c). Dctgnpi;ne the maximum load the member can carry
for infinite lifg_. Take oy =353 MPa and crum640 MPa for the material. Assume FoS=2.

i

-F

(08 Marks)

2 a. Briefly discuss fgcfgﬁ%inﬂuencing the selection of suitable m: nal for machine element.

- e, (06 Marks)
b. Explain the following theories of fail
(i) Maximum normal stress th ory
(i) Maximum shear stress theoty
rtion energy theory | » (06 Marks)

lar crosggﬁgcﬁon is subjected to an axial pull of 500 kN as shown in
ckriess if the allowable tensile stress in the bar is 200 MPa.
'8 “"x =230mm

(08 Marks)

' Module-2
3 A steel shaft 600 mm long supported between bearings carries a pulley of diameter 400 mm,
weighing 400 Na§d§s mounted in the middle of the shaft.

This shaft receives 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 by 200 mm. The belt drives on the pulleys are at right angles to each other.
Taking.«z%tiﬁ--of belt tensions as 3. Determine the diameter of the shaft required taking design
shear stress as 40 MPa. (20 Marks)
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OR &N,
Derive an equation for shear stress due to twisting)_t_yg I ég&[ﬁ and deflection of helical spring.

% (08 Marks)
an ;fmm 90 N to 135 N. The deflection for

Design an helical spring for an operating load ra
this load range is 7.5 mm. Other data are as & llows:

i,
%

Spring index = 10 -l ;”‘i?f
Permissible shear stress for the material =’i%é?{)MPa Yy
Shear modulus = 80 GPa N, P (12 Marks)

Explain the following:
(i) Failure of riveted joints’

(ii) Efficiency of rivetedjot &ﬁ;;;% (08 Marks)
Determine the required: eld size for the brac]g%&%hown in Fig.Q5(b).
(12 Marks).

5 | 0 - f ”@f\*'*
Explain different:types of stresses due to various loading on ¢ hireaded fasteners. (10 Marks)

" i

A cover plate is:bolted on to the flanged end of a pressure vessel through 6 bolts. The inner

W

diameter of the-pressure vessel is%200 mm and is subjected to an intemnal pressure of
10 MPa. Selecting carbon steellC-40 as the materidl'with o, = 324.6 MPa for the bolts,

determin@‘the size of the boltgsfa?ls‘jd&f:*bnsidering the mi’t;a] tension for the following cases:

@) | etal to metal joint %zg’.,& ?é*' &
G A”"éaskctjoint N A, (10 Marks)
F ¥ E ;ﬁi’ r%&&-
[ 4 £ b 4

%e@‘ b 5
N e Module-4
“Design a pair of spuifigear 20° full depthinvolute to transmit 30 KW of power at 600 rpm of

pinion. Number, o teeth on pinipz;;;éﬁfli Transmission ratio (gear reduction ratio) is 5.
Material of thé:pinion is cast steélauntreated having oy as 137.34 MPa. Material of the gear
is high grade cést iron having c&,as“"‘i 03.005 MPa. Take service factor (Cs) as 1.5. (20 Marks)

>
=

OR

)’
A pair of helical gears, for a turbine has a transmission ratio of 10 and the teeth are 14«1—

involute. The pir “"has 25 teeth and rotates at 5000 rpm. Material for both pinion and gear

is 0.4% carbon¢Stcel heat treated having oy as 86.03 MPa. Power to be transmitted at

100 KW. Design the gears completely. Take helix angle B = 20°. (20 Marks)
A { ; i
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9 a. Design asingle plate clutch used in automobile tran

10

~ (p)=1 N/mm?, yield stress for shaft material = 3
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Module-5
ssion for the following specification:
1500 rpm. Take p = 0.35, pressure
MPa. (08 Marks)
i -e of 980 N-m. The brake drum is 400 mm
: i operate the brake.
80 mm. Yield stress

Power to be transmitted = 20 KW, speed,

A simple band brake is required to transm
diameter and coefficient of friction is 0.

g (12 Marks)
Derive Petroff’s equation with us notations. AL (10 Marks)
A lightly loaded journal bearing has a load of he oil used i§"SAE 60 and mean

: j00mal has a diamef; of 50 mm and the
[ of journal is 15000 rpm. The L/d ratio is
r@ggg_; in friction. (10 Marks)

effective temperature of

bearing has a diameter

limited to 1.2. Determine
4




