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/ Duration: 3 houls Marks: 6U
Instructions:
1. All questions are compulsory.
2.
3
4.
SECTION -1
Q.1 Attempt the followings.

(a) Enlist the types of wear and explain adhesive wear in detail. Enlist the laws of adhesive  [4]
wear. Also write the applications in which adhesive wear play major role.

(b) A single row deep groove ball bearing operates for extra light load having the 15 mm  [6]
diameter. The bearing subjected to an axial thrust of 1000 N and radial load of 2200 N.

Find the expected life that 50% of the bearings will complete under this condition.
§s OR
} Q.1 Attempt the followings.

(a) Explain the objectives of lubrication. Explain different types of lubrication in detail. [4]

(b) The following data is given for a hydrostatic thrust bearing: [6]
Thrust load = 400 KN, shaft speed = 700 rpm, shaft diameter = 480 mm, recess
diameter = 240 mm, oil film thickness = 0.15 mm, viscosity of lubricant = 160 SUS,
specific heat of lubricant = 1.76 KJ/kg °C, and specific gravity of lubricant = 0.86,

( calculate: (i) supply pressure, (ii) flow required in lit/min, (iii) frictional power loss,
(iv) pumping power loss, and (v) temperature rise.
. Assume that the total power 1oss in the bearing is converted into iri ctional heat.

Q.2 Attempt the followings. :

( (a) Explain criticall.y dampc?d system using pgn—dimensional displacement-time plot and [4]
derive the equation for displacement of critically damped system.

(b) A machine having a mass of 800 kg rests on four springs each having a stiffness of [6]
4000 KN/m. The machine runes at 2500 rpm. The damping factor of the dashpot is
0.25. Under thses operating conditions, the machine is found to deflect by 0.08 mm.

vé ‘? Determine: (i) magnification factor and (ii) force transmitted through each mounting.
OR.

Q.2 Attempt the followings. _

(a) Explain the frequency response curves of magnification factor versus frequency ratio [4]
for different values of damping factor using neat sketch. Enlist the characteristics of
magnification factor from the frequency response curves.

[6]

- (b) Find the frequency of the oscillation of the roller if it rolls without slipping for the
system as shown in Fig. (A), m =6 kg, k= 9810 N/m.
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Fig. (A)
Atterapt the followings. :

Explain design of spindle for rigidity with neat sketch in detail.
Define wear. Explain factors which are affecting on wear behavior with neat sketch.

st o

Explain Beats phenomenon with neat sketch.
SECTION - II

Attempt the followings.

Explain various factors for correcting endurance limit.

A rectangular plate with a central hole is subjected to a completely reversed 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 90% respectively for which the reliability factor is
0.897. The theoretical stress concentration factor at hole can be taken as 2.5.

+20 KN ==— —== + 0 KNT-= - 100

150

Fig. (B)
OR

Attempt the followings.

Explain different types of cyclic stresses with neat sketches.

A circular bar of 500 mm length is supported freely at its two ends. It is acted upon by
a central concentrated cyclic load having a minimum 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
effect of 0.85, surface finish factor of 0.9. The material properties of bat are: ultimate
strength of 650 MPa, vield strength of 500 MPa and endurance strength of 350 MPa.
Aitempt the followings. : :

Define reliability and explain meaning of reliable product with proper illustration.
What is the relationship between reliability and quality of a product?

It has been observed that the yield strength of the material of a component is normally
distributed with a mean of 230 N/mm? 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 N/mm? Determine the reliability used in designing the

component.
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al (iii} Mean time on fzilure and (iv) constant
A mechanicai COmpUREnt is subjected 1o a mean siress o1 1V NI aid & standard 6]
deviation of 10 N/mm®. The materizal of the component has a mean strength of 130
2 3 1 1 3 o s rals 2
N/mm? and a standard deviation of 15 N/mm".
(i) Find the probability of failure for th: component.
(ii) If better manufacturing control reduces the standard deviation of material
strength to 10 N/mm?2, find the probability of failure.
(iii)If we consider only mean values of the data in design, find out the factor of
safety.
Attempt the followings.
Draw creep curve and explain three stages of creep curve. i3]
Enlist parameters affecting on creep. Explain any one parameter with sketch. i3]

Define creep. Enlist the effect of high temperature on metals. Distinguish clearly {4]
between creep test and stress rupture test using neat sketches.

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

F/C, | (FE/VE)= ¢ (F/VF,) > e .
X Y X 3o
0.025 1 0 0.56 2.0 0.22
0.04 1 0 0.56 1.8 0.24
0.07 1 L8 0.56 1.6 0.27
0.13 1 0 0.56 1.4 0.31
0.25 1 0 0.56 12 0.37
0.5 1 0 e 0.44

Table 2: Dimensions and basic capacitieé of single-row deep-groove ball bearing

| Bearing Principal Dimensions Basic Capacity
| Number Bore ‘d’ Qutside Width Static ‘Cy’ Dynamic
f mm Diameter ‘B’ mm kN ‘C’ kN
‘D’ mm
6002 15 2 9 75 5.59
6202 -15 : i ile 3 7.80
6302 1D 42 P 5.40 11.40
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Table 3: z-distribution (Normal curve area table)
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