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tnswer Question No 1 compulsorily
Answer ONE question from each wunit
| Answer all questions

a) - What s the sigmificance of preferred numbers in the desipn of machine elementy”

by List the mechanical properties of materials to be considered while designing o machine element

¢) Which theory of statie fmlure is best suited for ductile materials and why”

d)y - Listthe factor which influences the endurance limit of a machine component

¢)  Listthe applications of cotter joints,

) Give the graphical representation of Goodman's equation

g) What s the difference between caulkimg and fullering?

)y What do you understand by the term “efficiency of ariveted joint™?

1) What are the assumptions made m the design of welded joint?

1) Why are square threads preferable to V-threads in power transmission?

k) Why sell-locking of threads is necessary [or power transmission?

[)  What are the advantages of threaded joints?

UNIT I
2. a) Describe the basic procedure of machine design a1
b) It is required 1o standardized eleven shafts from 100 to 1000 mm in dinmeter. Specify their 4%
diameters.
(OR)

3. a) A bracket, made of steel FeE 200 (Syt=200 MPa) and is subjected to o force of 5 kM acting at an - 6
angle of 30 to the vertical is shown in Fig. 1. The factor of safety is 4. Determine the dimensions of
the cross-section of the bracket.
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b)  The stresses induced at a critical point in a machine component made of steel 45C8 are as follows 60
o, = 100MPa; g, = 40 MPa and 1,, = 80MPa. Calculate the factor of safety by (i) maximum
normal stress theory (ii) Maximum shear stress theory and (iii) the distortion energy theory

UNIT 11

4. a) A hotrolled steel shaft is subjected to a torsional moment that varics from 330 N-m clockwise to - BM
110 N-m counterclockwise and an applied bending moment at a critical section varies from 440 M-
mto—220N-m. The shaft is of uniform cross-section and no keyway is present at the critical section
Determine the required shaft diameter. The material has an ultinmte strength of 550 MN/m? and
yield strength of 410 MN/m?. Take the endurance limit as half the ultimate strength, the factor of
safety of 2, size factor of 0.85 and a surface finish factor of 0.62.

b) Describe the S-N curve for steels. a4M

(OR)

It is required to design a cotter joint to connect two steel rods of equal diameters. Each rod is  12M
subjected to an axial force of SOKN. Design the joint and specify its main dimensions, Assume 20C8
material for all components.

N

UNIT 111

6. a) Find the value of P for the joint shown in Fig.2., based on working shear stress of 100 MPa for the 611
rivets. The four rivets are equal, each of 20 mm diameter.

e 200wt 200wt 2001

[._«-—-‘.__-g,.-._an_.‘
v

s

/
/

'
I
|
I
| /
| ’/ All dimensians 1n mm
./

Scanned by CamScanner



14MES)2

b A welded conpection, as shown i Fig iy suljected o an eccentric foree of 60 kN in the plane of - 6M
welds Determne the size af the welds if the |wnn|‘.-.|l;|:~ shear stress fur the weld is 100 MPa

Constder old dimenstons shiown are i mm

IR

Fig3.

(OR)
A steam boiler 1t be designed for a working pressure of 2.5 N/mm? with its inside diameter 1.6 12M
m Give the desipn calcalations tor the Tongitudinal and circumferential joints for the following
working stresses for steel plates and nivets: In tension equals to 75 MPa, In shear equals to 60 MPa,
I crushing equals 1o 125 MPa. Draw the jomts 1o a suntable scale

UNIT-IV

An electronic mformation sign for a rail network platform has the dimensions indicated i Fig 4 12M
Due towind pressure etfects, a masimum horizontal Joad of 4kN 15 considered to apply at the centre
al the sign The vertical supporting column consists of a 200mm outside diameter pipe and 1s welded
o a base plate The base plate 15 i tum secured direatly 1o the platform by means of six specially
prouted ordmary bolts. Using o factor of safety of 16, determine the necessary diameter of the
spectally prouted black bolts
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Fig.4.

(OR)
Design a screw jack for lifting a load of 50 kN through a height of 0.4 m. The screw is made of steel  12M
and nut of bronze. The coefficient of friction between the steel and bronze pair is 0.12. The
dimensions of the swivel base may be assumed proportionately, The screw should have square
threads.
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