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Instructions: 1) Question Ne. §1s compulsory
2) Answer any three from the remaining five questions
3} Use of recommended Design dater book 15 permitted.
4} Use your judgment for unspecified data, if any .

(. No 1. Solve any [our of the followings:

a) What do you understand by following designations of marsns!s
1) FG350 1} 40608 iti] FeEA00 130401 vy A0Cr 1 Mo2B

by Explain the modes of failures in the mechanical comoon=ats.

o) Why factor of safery is necessary in the design of mechanical components 7. Discuss
the importam [actors influenking the selection of factor of safery.

d} *Curved beams cannot be designed by applying the simple bending theory of straight
beams” . Justify the statement.

e) What is surging of springs 7. What rein<acal measures you will sugpest o aveid the
sutging 7

(3 No.2 a) Design a spigot-socket type coder joint o wansmil an axial load of 42 kKN Select
appropriate materials for itr zomponents and draw its neat sketch showing major
dimensions on it. {14

b} State the following ‘irorwes of faiwe and state the relation between yield strength in

shear and the yvield sicngth for ¢ach of the theary. {2x3mb)
1} Maximem near siress theory ity Octahedral shear siress theory
{J3.No. 3 2) State Lhe assumptions made in the analysis of curved beams. (4}
by Design 2 single start square threaded screw [or a C-clamp shown in figure 1.
The ruximum foree exerted by the clamp is 5 kN. Use the following data; {16}

1) veld strength of the screw material =390 Nemm?

1} shear strength of the nut and body material— 230 Nimm®
it} coeflicient of the serew friction =0, 14

ivd coefficient of the collar Mmiction = 0. 16
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v) mean collar radius = 8 mm

vi} factor of safety = 3

vii} permissible bearing pressure = 12 N/mm*

viii} distance between axis of the handle and nut surface, f = 150 mm
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Figure 1 C-tlarap

Also, design the l-settion as +hown by the side of figure |, taking web = flange =4,
where 1= thickness of Nange nd web of the [-section of the clamp body.

Q.No. 1 a) Explain Soderbere di: gram and denive equation for 3 factoer of salety besed on this
concept. (1|

b} The most critical point of component made of stecl (40 is subjected 10 the following

vorigble strieess. Determine the faclor of safety based on Soderberg criterion and
Crctahed sl sncar theory. (10)

-5, — varies from +12 to - 10 Nimm?
&, — vancs from +14 ot +6 N/mm> and
1., — varies from +10 w =10 N/mn®
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QNo. 5 a) A shaft is supported by two bearings placed 1.5 m apart. A 450 mm diameter fTat belt
pulley is mounted ot & distance of 250 mm to the right of LH bearings and drives a pulley
directly below it with the help of flat belt having tension on the tight side of 2.8 kN,
Another V-groove pulley 300 mm p.e.d. is placed 300 mm to the fefi of RH bearing and
is driven with the help of electric motoer and Y- bell. The motor s placed horizontally in
front. The angle of contact of both the pulley is 180° and p = (.25 . the angle »f V-
groove is 335" . Select suitable material for the shaft and determine the diameter of the
shafi.

What will be the diameter of the shaft, if it is a holiow shaft with ratio :—' =057

(]
Which one will you prefer 7. Comment on it. {16}
by Explain the working of split-mufl coupling with neat skeich. (4}

Q.No. & 1) A belical coil compression spring is 10 be subjected to a nweximum force of 4600 N
with a corresponding deflection of 5B mm. The spring 1s to operate over a 40 mm
diameter rad. etermine  the wire diameter and nomtbes of active tums. Also, decide
other details such as (ree length, pich, helix angle etc. Theck for the solid stress for the

material of the spring as follows: (14)
S, = S5 Nfmmt, S, = S50 N/mm®oamd 6 = 79300 Tmm?

b) Explain any three different types of Ke s, (1)

¢} What is spring index of a helical spring 7. Discuss the significance of it in the design of
it. 3
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