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Answel ALL quest‘lons R

PART A — (10 X 2= 20 malks) -
. List any two factors that influence the process of machme demgn N
: Brief Saint venant’s theory of fallme '
Compale rigid coupling and Flexﬂ)le couplmg
-What 1 18 meant by crltlcal speed'f‘ ’
Under what cncumstances 11veted Jomts are plefeued aver welded Jmnts

L1st out the advantages of threaded joints.

Ne o e W N e

Determine the combined stiffness of two springs connected 1n parallel and
* - series. _ : L

What a are the various forces acting on a connecting rod? .-

@ .

9. _ Ditferentiate sliding contact beanng and rolhng contact bearing.’

10. ; Defme life of a bearing. -
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- PART B— (5 x 13 = 65 marks) _

A hollow shaft is required to transmit 500 KW at 100 rpm'. The maximum

torque being 20% greater than, the mean. The shear stress is not to

exceed 656 MPa and twist in a length of.2 metres not to exceed

" 1.2 degrees. Find the external and internal diameter of the shaft, if the

ratio of internal to extemal diameter is 3/8. Take modulus of rigidity as
84GPa S , R - I - (13)

_Ol’ L

A 40 mm diameter shaft is made from, carbon steel having. ultimate

tensile strength of 600 MPa. It is subjécted to a torque which fluctuates
between 1500 Nm to —900 Nm Using Soderberg method, calculate the

S __factm of safety Assume su1tab1e values fm any 0the1 data needed (13)_

- (a) -..,Des1gn a clamp eouphng to tlansmit 40kW at 100 1pm The allowable -

. “shear stréss for the shaft. and key is 60 MPa and the number of bolts _

s '-'connectmg the two halves are six. The" pelmlssable tensile stress for the . *

" bolts is 70 MPa. The coeffxcx,ent of fuctmn between the muff and the shaft o TR
. surface - may be taken asOS U S (13)_ A

RN

: A Steel sohd shaft transmlttmg 15 KW at 200 rpm is supported on two
_hearings 750 mm apart and has two gears keyed to it. The pinion having
30 teeth of 5 mm module is located 100mm to the left of the right hand
~bearing and delivers power horizontally to the right. The gear having
100 teeth of 5 mm module is located 150 mm to the right of the left hand . -
‘bearing and receives power in a veltlcal direction from below. Using an

a]lowable stress of 54 MPa in shea1 determme the d1a1nete1 of the shaft.

-Des1gn a knuckle Jomt to transmlt 100 KN The deSIgn stresses. may bé
. taken as 70 MPa m tensmn 65 MPa 1n shea1 and 120 MPa in.
= _comp1ess1on R S (13) '

, _Or'-’:‘

Find the efficiency of a double riveted lap joint of 6 mm plates with - -
20 mm diameter rivets having a pitch of 556 mm. Assume Permissible
‘tensile stress in plate is 120 MPa, Permissible shearing stless is 90 MPa
- and Permissible cmshmg stress 1s 180 MPa e (13)

@)

) =d1ese1 engine with the fo]lowmg data

Detexmme ’she dnnensmns of cross ‘section of the connectmg rod for a

- Cylinder bore = 100 mm, Length of connectmg rod = 350 mm

Makimum gas pressule =4 MPa and factm of safety“ . ST T3y -
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A mechanism used in printing machinery consists of a tension spring
assembled with a preload of 30 N. The wire diameter of spring is 2 mm
with a spring index of 6. The spring has 18 active coils. The spring wire is
hard drawn and oil tempered having a design shear stress of 680 MPa

~ and modulus of rigidity of 80 KN/mm?. Determine the spnng rate and

initial shea1 stress in the wire. _ (13)

A ball bearing is opelatmg on a work cycle consietmg of three paxts-
a 1achal load of 3000 N at 1440 rpm for one guarter cycle, a radial load of

5000 N at 720 rpm for one half cycle and radial load of 2500 N at

1440 rpm for the remaining ¢ycle. The expected life of the bearing is

‘10,000 hr. calculate the _dyna_mie____l_(')_ad___earrying capacity of the bearing.

01

Following data is given _f_er a 360‘1 : l)ydl_‘ody_naljiic bearing.

* “Radial load = 3.2 KN

- Journal speed 1490 1‘pm

ld ratio=1_ _ _ N o :
. d-Umtbearmgpmssure—13MPa g S RS

= “Radial clearance = 0.05 mm -

:‘\rlscos1ty of oil = 25 centipoise

!

‘Assume that the. total heat genelated in the beaung is carried by the

. total oil flow in the bearing, calculate the journal dlameter power lost in

 friction and the temperature rise, - ST (13)'

PART C—1(1.x 15 =15 marks)

“A Single row “deep groove ball bearing ‘is eub]eeted to a radial foxce of o
'8 KN and a. thrust force of 3 KN. The values of X and Y factors are. -

0.56 and 1.5 respectively. The shaft rotates at 1200 rpm. The diameter of

" the shaft 13’75 mm and. Bearmg No 6315 (C = 112000 N) is selected for =

this apphcatmn Estimate _
@ “Life of the beanng with 90% 1ehab1hty

- -.'(ii)_ Rehab1htyfm 20000 hr. hfe _ - RPN (15). '

()

15. ()
)
16 (@)
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Or

-'De81gn a cette1 ]omt to suppert a load valymg from 30 KN in
" compression to 30 KN in tension. The mater ial used is carbon steel for

which the following allowable stresses may be used The load 18 apphed_ -
statlcally — '

Tensile and " complesswe stresses = 50 MPa ‘

Shea1 stress = 35 Mpa

-CrushingstfeseZQOMPa. o o (1h)
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