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Insinietions:

1. Aii cr'trestions ere coi:rpulsc4''

2, Assule -qulr:aoie'Cara ii recessar."'

3. fught figure indicate fuil marks'

4. On*ly scientific calcuialor is allc-wed'

SECTION - I

?"1 $ffT*tffi:::?l,Ti'and expiain adhesi'e wear in detail. E'list the raws or adhesive

wear. Also write the applications in q,hich adhesive q'ear play major roie'

ib) A singie ro*'o."p groou" baii beanng opelates for^ex.'ra iight ioaci iraving tire 15 mm

diameter. The bearing subjected'rt -?.af thrust of 1000 N and radial load of 2200 N'

Find the .*p""i.a tifJtiraisOy; oit," beari'gs rviii complete under this condition'

OR

Q.l AttemPt ihe followings'
(a) Explain ti* oii.riit.if lubrication' Explain different types of lubrication in detail'

i;i it" foUo*ing'iutu i1-qt-u"n for a hydrostatic thrust bearing:

Thrust load : 400 KN, shaft speed -_ 790.rpm' shaft diameter : 480 fiun' recess

diameter : z40mm, oii film tirickness = 0.i5 mm, viscositl' of lubricant : 160 SUS'

specific t rui or iuuricant = t.ii ilig "c, *g specific gravity of lubricant : 0'86'

calculate: (i) supply pressure, tiil no*"ttquired in lit/min' (iii) frictional power loss'

(iv) pumping power loss, and (v) temperature rlse'
. Assun:e th.t;" tctal poiver lor. in the beaiing is coiveried inio frictional heat'

Q.2 AttemPt the followings'
(a) Explain critically dampgd system using non-dimensional displacement-time plot and

derive,ir" 
"quu,i"n 

for displage^ment of critically damped system'

(b) A machine il;;d u *ur, 
"f 

S00-kg tests on four springs each having a stiffness of

4000 KN/m. The machin" ,un"i-uiiSOO 'p*' fne damping factor of the dashpot is

0.25. Under thses operating 
"onairiont, 

the machine is found to deflect by 0'08 mm'

Determine: (i) magnification factor and (ii) force transmitted through each mounting'

oR.
Attempt the followings' r , -,-:E^-ri^- ro
Explain the frequency response cllrves of magnification factor versus frequency ratio

for different values of darnping factor ;;g ieat sketch' Enlist the characteristics of

magnification factor from the freqtiency response cul-ale.s' .ro rrrirhnrrr qlinnins
Find the frequency or rn. oscillation of the roiler if it rolls without slipping for the

il;te,m * shown in fig' (A), m :6kg'k = 9810 N/m'
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Q.3 Attel *pt the fol loit  irrgs.

(a) Explain design of spindle for rigidity rvith neat sketch in detaii.

ini Define wear. Expiain factors which are affecting on \4/ear behavior rvitir neat sketch.

ici Expiain Bea'rs pliencineiioi' witli iieat sketcli.

SECTION - II

Q.4 Attempt the followings.
(a) Explain various factors for correcting endurance limit.

ini A iectangular plate with a central hole is subjected to a completely rerrersed axial load

of 20 KN as shown in Fig. (B). The notch sensitivity can be assumed as 0.8.

Determine the plate thickness for infinite life, if the factor of safety is 2. Assume the

ultimate tensile strength as 500 MPa. The surface factor is 0.8, size factor is 0.85 and

the calculations are expected at 90Yo respectively for which the reliability factor is

0.897. The theoretical stress concentration factor at hole can be taken as2.5.
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OR

Q.4 Attempt the followings.
(ai Explain different types of cyclic stresses with neat sketches.

ini A circular bar of 500 mm length is supported freely at its two ends. It is acted upon by

a central c.oncentraterl cyclic load having a minimurn 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. Size

eltbct of 0.85, surface finish factor of 0.9. The material properties of bar are: ultimate

shength of 650 MPa, yield strength of 500 MPa and endurance strength of 350 MPa.

Q.5 Attempt the followings.

iu) Define reliability and explain meaning of reliable product with proper illustration.

What is the relationship between reliability and quality of a product?

(b) It has been observed that the yield strength of the material of a componentris normally

distributed with a mean of 230 N/mm2 and standard deviation of 30 N/mm'' The stress

induced in the component is also normally distributed with a mean of 150 N/mm' and

standard deviation of 15 Nimm2. Determine the reliability used in designing the

com'onent 
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Q.6

(a)
(b)
(c)

dei,iation of material

find out the factor of

Attempt the followings.

Draw creep curve arrd explain three stages of creep curve'

gJi., parameters affecting on creep'-Explain any one parameter with sketch'

Define creep. EnliJ tire 
"effect 

oi ttiglt temperature on metals. Distinguish clearly

between creep test and stress rupture test using neat sketches' 
- .:

Table 1: Radial and thrust factors for single -row deep groove ball bearing

FlCo (FJVF,) < e (F"/VF,) > e e
X Y x Y

0.025 0 0.56 2.0 0.22

0.04 I 0 0.56 1 .8 0.24

0.07 1 0 0.56 1 .6 a.21
0.13 I

I 0 0.56 1 .4 0 .31

0.25 I 0 0.56 1 .2 0.37

0.5 I 0 0.56 1 .0 0.44
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Table 2: Dimensions and basic capacities of single-row deep-groove ball bearing

Principal Dimensions Basic Capacify
Bearing
Number Bore 'd '

mm
Outside

Diameter
tD t  mm

width
' B 'mm

Stat ic 'C6 '
KN

Dynarnic
.C 'KN

9 2.5 5.59
60a2 l 5 1,' )

35 1 l 3.75 7.80
6202 l5

/ , - t'ta t3 5.40 I  1 .40
6302 l 5

Page3 of4



f*F@

Table 3: z-disirfbufion (I{crma[ cun'e area Leble)
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