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JAWAHARLAL NEHRU TECHN OLOGICAL UNIVERSITY HYDERABAD

Code No: 135AG

' (Mechamcal Engmeermg)
Time: 3 hours Max. Marks: 75

Note: This question paper contains two parts A and B.
Part A is compulsory which carries 25 marks. Answer all questions in Part A, Part B

o, cansists-of 5 Units, Answer any ong full-question from each unit. Each question carries o,

: IO marks and may have a~-~b cas sub questions it

PART - A

( ’ (25 Marks)
Enumerate the various phases of design. [2]
Explam the sahent features of the maxrmum principal stress theory and 1ndicate under,

g oo B3

,..:'Describe the causes ofstress concentration AN A : 2]
Explain modified Goodman’s line. [3]
Enumerate the different types of riveted joints. [2]
How do you obtain a bolt of uniform strength? [3]
What are the various forces acting on sunk key? [2]
h) Write the 1mportance and applrcations of Jlb and cotter Jomts‘7 (3]

(50 Marks)

A cast iron pulley transmits 10 KW at 400 rpm. The diameter of the pulley is 1.2 meter

and it-has four straight-arms of elliptical-cross sectien. In-which the major-axis is twige ..,
:the minor axis. Determme the dlmenstons of the arm 1f the allowable bending stress 1§ 5 e
15 MPa S i Y e i ERNRCN
b) Discuss in detail the factors which govern the selection of materlal for a machme
component. [5+5]

OR

State and explain various theories of failure under static loading

,.-"'shear stress of 60 N/mm Als¢’ ﬁnd' the Hangle ‘of twrst for a length.of 25 mete ,
Take G = 80 GPa. [5+5]
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Assume the distortion energy theory of failure
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A circular bar of 0.5 m length is supported freely at its two ends. It is acted upon by a
central concentrated cyclic load having a minimum value of 20 kN and a maximum
value of 50 kN. Determine the diameter of bar by taking a factor of safety of 1. 5

’ strength of 350 MPa ' ' [10] e

OR
A transmission shaft of cold drawn steel 27Mn2 (Sut = 500 N/mm? and
Syt = 30N/mm®) is subjected to a fluctuating torque which varies from

-100 N-m to +400 N-m. The factor of safety is 2 and the expected reliability is 50%.
Negleceting the effect -of-stress cencentration, determme the dlameter of. the shaft

Design a triple riveted longitudinal double strap butt joint with unequal straps for a
boiler. The inside diameter of the drum is 1.3 meters. The joint is to be designed for
a steam pressure of 2.4 N/mm®. The working stresses to be used are o=77N/mm?>

6 =62 N/mm’; : =120 N/mm”. Assume the efﬁc1ency ofthe_]omt as 81 %. [10]

of the welded joint should be equal to the strength of the plate to be Jomed The
permissible tensile and shear stresses for the weld material and the plates are 100 MPa
and 70 MPa respectively. Find the length of each parallel fillet weld. Assume that the
tensile force passes through the centre of gravity of three welds. [10]

a- ull of 30 -."'T-he'imaximum»

‘De 1gn a’ cotter jom 16- connect tw nlld steel rods
permissible stresses are 55N/mm? in tension, 40N/mm” in shear and 70 N/mm? in
crushing. Draw a neat sketch of the joint. [10]

OR
It is required to design a knuckle joint to connect circular shafts subjected to an axial

: limited to 80MPa IOOMPa and 4OMPa respectrvely [10]
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A propeller shaft is made-up by joining together number of solid shafts. The joint is
made by forging the ends of the shaft in the form of a ﬂange and boltmg the ﬂanges

OR
A mild steel shaft has to transmit 70 kW at 240 rpm. The allowable shear stress in the
shaft material is limited to 45MPa. Design a cast iron flange coupling. The shear stress
in the couphng bolt is limited to 30MPa [10]
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/ dlameter of bolts Perm1551ble stresses aré . = 35MPa cZ4sMPa. T [10]
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