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PART A — (10 x 2 = 20 marks)

i, List down any two Sig'nifiéance of theories of failure in design of machine

elements.
2. Mention any two factors that are taken into account when selectiﬁg a material

for a machine component.
3. Differentiate splines and keys.
4. List down any two functions of transmigsion shaft.
5.  Why are the stresses in the welded joints so difficult to obtain?
0. Give two reasons why riveted joints are being replaced by welded joints.

List down any two applications of springs.

=1

8.  Why fivwheels are used in machines?

9. Why ball and roller bearings are called as ‘antifriction’ hearings?

10.  State the importance of Sommerfeld Number in design of machine elements.




' '__r_if; ?ART B — (5 x 13 = 65 marks)

11(3} .""Diéciis'é:'fﬁe:. 'fa:ct'('}rs'fhét influence machine design, including material

selection’ based: wn. mechanical properties and the use: of preferred

“aumbers. oo

Or

(b) Anaiyzetheappmaches to designing for finite and ihfimit'e'"}i'fe' under
SR siiable’ Toadinig conditions, and the considerations for durability and
- reliability in machine components. S

: 12, (a) ' Figare 1 depi éts.._'tﬁé_'}_ayout of a gearbox shaft carrying two pulleys B ér%d
G S iand supported By bearings A and D. Power is supplied to the shaft via
U vertical belt on pulley B, which is then transmitted to pulley C via a
7 hosizontal belt, On pulley B, the maximum tension in the belt is 2.5 EN.
. Both pulleys have a wrap angle of 180° and a friction coefficient of 0.24.
‘The shaft is made of plain carbon steel 30C8 (Syt = 400 N/mm? with a
" gafety factor of 3: Determine the shaft diameter based on strength. Also,
“draw the bending noment diagram.

Figure 1

Or

o (;b)";_ A .s_t:;a'ﬁéiérd 's:ijiined connection 8 x 52 x 60 mm is used for the gear and
- the shaft assembly of a gearbox. The splines transmit 20 kW power at
. 300rpm: The dimensions of the splines are as follows : &
' Maj.o_r';__di:éi:ziietér_ “—::'60 min

- Minor diameter = 52 mm

. Number of splines = 8 o
: Permlsszble rormal pressure on splines is 6.5 Nimm?2 The coefficient of
= frictionds 0.06. :
L ;"{_Célcaﬂéte:_' =
' o (1) The length of hub of the gear

: Sy _Tlfie' fdfcé'required for shifting the gear
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14.

(a)

(b)

(a)

Discuss the lenmpleq and con51derat10ns in deswnmg both temporary
and permanent joints in mechamcai encmeexlng Differentiate between
the two types ofJomts and expiam When each tvpe is preferred. (6+7)

A brake band attached to the hmge by means of a riveted joint is shown
in Figure. 2. Determine the size of the rivets needed for the load of 10 kN.
Also, determine the width of ihe band. The permissible stresses for the
band and rivets in tension; shear and compression are 80, 60 and 120
N/mm? respectively: Assurne, - mal gin: (m) = 1.5d, transverse pitch
(Pt} = p. Find the pltCh of the 11vets :
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Figure. 2

It is reqmreé to design a helical compression spring subjected to a
maximum force of 1250 N. The deflection of the spring corresponding to
the maximum force should be approximately 30 mm. The spring index
can be taken as 6. The spring is made of patented and cold-drawn steel
wire The ultimate tensile strength and modulus of rigidity of the spring
material are 1090 and 81370 N/mm? respectively. The permissible shear
stress for the spring wire should be taken as 50% of the ultimate tensile
strength. Design the spring and calculate :

(i) wire diameter;

(i) mean coil diameter;

(iii} number of active coils;

(iv) total number of coils;

(v) free length of the spring; and
(vi) Pitch of the coil.

Draw a neat sketch of the spring showing various dimensions.

Or
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s neat tabular column differentiate betweeﬁ sohd and nmmed
ﬂvmheeig ‘and using. suitable examples explain When each t‘me is

prefexred f@r qpemﬁc apphmtmn%

A smg}e iow deep g:t" oove ball bearing No. 600" is qub}ected fo an n\ia}
thrust.of 1000 M and a'radial load of 2200 N. Find the expected hfe that
Q% Of the be“ﬂmgs Wlll cormplete under this condition.

E}:tffer@ntmte between ‘the functions of seals’ anci aa%kats and pIOVlE}.e
real: Woﬂ& e‘{amp}es of their applications, such as in automotlve engines

ot mciustmal machmuy

PART C — {1 % 15 = 15 marks)

Discuss. the concept of principal stresses and their mgmﬁcanee in
asse&smg structural integrity. Use practical examples to illustrate how
eccentﬂc loa{hnv anci curved beams, such as a crane hook’ and ‘¢’ frame,

Demgn a muff couplmg to connect two steel shafts tranamitting 25 kW of
p{}wer at: 860 rpm. ‘Shafts and key are made up of Plain carbon steel 30C8
Sy = Sy =400 N/mm?). The sleeve is made of FG 200 grey cast iron
(Sue= 200 Nimm? ?). The shafts and key have a safety factor of 4. Based on
ultimate strength, the sleeve has a factor of safety of 6.
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