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AU/ME-602-CBGS
B.Tech., VI Semester

Examination, December 2020

Choice Based Grading System (CBGS)
Machine Component and Design

Time : Three Hours

Maximum Marks : 70

Note: i) Attempt any five questions.

{H$Ýht nm±M àíZm| H$mo hb H$s{OE&

ii) All questions carry equal marks.

g^r àíZm| Ho$ g_mZ A§H$ h¢&
iii)Assume suitable missing/misprint data if any.

Cn¶w³V Jw‘/{‘gqàQ> S>mQ>m ‘mZ b|&

iv) In case of any doubt or dispute the English version
question should be treated as final.

{H$gr ̂ r àH$ma Ho$ g§Xoh AWdm {ddmX H$s pñW{V ‘| A§J«oOr ̂ mfm
Ho$ àíZ H$mo A§{V‘ ‘mZm Om¶oJm&

1. a) What are three basic modes of failure of Mechanical
component?

EH$ ‘erZ H§$nmoZ|Q> Ho$ VrZ ~o{gH$ ’o$b¶a ‘moS>g Ho$ ~mao ‘| ~VmBE&
b) What is distortion energy theory of failure, where do you

use it?

{S>gQ>mg©Z EZOu H$s ’o$b Ï¶moar ³¶m h¡, ¶h H$hm± Cn¶moJ hmoVm h¡?
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2. A component machined from a plate made of steel
45C8 (Sut = 630 N/mm2) is shown in figure 1. It is subjected
to a completely reversed axial force of 50 kN. The expected
reliability is 90% and factor of safety is 2. The size factor is
0.85. Determine the plate thickness t for infinite life if the
notch sensitivity factor is 0.8.

EH$ ‘erZ H$m KQ>H$ Qw>H$‹S>m EH$ ßboQ> go ~Zm¶m J¶m h¡ Omo {H$

45C8 (Sut = 630 N/mm2) go ~Zm hþAm h¡ (Fig. 1) ¶h ßboQ>  50 kN

Ho$  completely reversed axial force H$mo PobVr h¡& ßboQ> H$s

reliability 90% Am¡a Factor of Safety 2 h¡& Size factor 0.85 Am¡a

Notch sensitivity factor 0.8 h¡ Bg ßboQ> H$s ‘moQ>mB© t kmV H$a| Vm{H$

infinite life hmo&
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3. A mild steel shaft mounted on two bearings A and B, 240 cm
apart carries two gears C and D located at distances of
25 cm and 40 cm respectively from left and right bearings.
Gear  C is 60 cm in dia. and gear D is 20 cm in dia. The
shaft transmits  20 kW at 120 rpm and power is delivered
to gear C and taken out at gear D. The tooth pressure acts
vertically downwards in both gears. The weight of gears are
10 kg and 40 kg respectively. Design the system and find the
size of the shaft.

EH$ mild steel shaft, Xmo {~¶[äJ A Am¡a B Omo {H$ 240 cm Xÿa  h¡, na

{Q>H$m hþAm h¡& Xmo gears C Am¡a D H«$‘e: 25 cm Am¡a 40 cm ~m¶| d

Xm¶| {~¶[a¨J go Xÿa pñWV h¡& Gear  C 60 cm Am¡a Gear D 20cm

ì¶mg Ho$ h¡& ¶h shaft 20 kW H$s nm°da 120 rpm ‘| Q´>m§g’$a H$aVm h¡

Omo {H$ gear C go {X¶m d gear D  go {b¶m OmVm h¡& Tooth pressure

XmoZm| {J¶ag go b§~dV ZrMo H$m¶© H$aVo h¡ XmoZm| {J¶ag H$m dOZ H«$‘e:

10 kg Am¡a 40 kg h¡& Bg shaft H$s size {ZH$m{bE&

4. a) What type of stress is induced in helical compression
bearing? Explain.

EH$ helical compression bearing ‘| {H$g Vah Ho$ stress OÝ‘

boVo h¡? g‘PmBE&

b) What are different types of threads used in Power
screw?

nm°da ñH«y$ ‘| Cn¶w³V hmoZo dmbo AbJ-AbJ VarHo$ Ho$ threads Ho$

~mao ‘| ~VmBE&
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5. It is required to design a helical compression spring subjected
to a maximum force of 1250N. The deflection of the spring
corresponding to the maximum face should be approximately
30 mm. The spring index can be taken as 6. The spring is made
of cold drawn steel wire. The ultimate tensile strength and
modulus of rigidity of spring material are 1090 N/mm2 and
81370 N/mm2 respectively. The permissible shear stress for
the spring wire should be taken as 50% of the ultimate tensile
strength. Design the spring and calculate
a) Wire diameter
b) Mean coil diameter
c) Number of active coil
d) Total number of coil
e) Free length and pitch of coil

EH$ helical compression spring H$mo 1250 Newton ~b H$mo dhZ
H$aZo Ho$ {bE {S>μOmBZ H$aVm h¡& pñà̈J H$m A{YH$V‘ deflection 30 mm

h¡& Spring index 6 h¡ Am¡a ¶h cold drawn steel wire go ~Zr h¡.
{OgH$s Ultimate tensile ñQ´>|W d ‘mSw>bg Am°’$ [aO{S>Q>r H«$‘e:
1090 N/mm2 Am¡a 81370 N/mm2 H«$‘e: h¡& Shear stress

(permissible) H$m ‘mZ ultimate tensile strength  go AmYm (50%)

h¡& Spring H$m {S>μOmBZ H$a| d {ZåZ H$s doë¶y ~VmBE&

a) Wire diameter

b) Mean coil diameter
c) Number of active coil
d) Total number of coil

e) Free length and pitch of coil

6. a) What are friction materials used in brakes and clutches?

Brakes Am¡a clutches ‘| à¶w³V friction materials Ho$ ~mao ‘|
~VmBE&
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b) What is internal expanding shoe brake?

EH$ Internal expanding shoe  brake H$mo g‘PmB¶o&

 7. An automotive plate clutch consists of two pairs of contacting
surfaces with asbestos friction lining. The torque transmitting
capacity of the clutch is 600 N-m. The coefficient of friction
is 0.25 and the permissible intensity of pressure is
0.6 N/mm2. Due to space limitations, the outer diameter of
the friction disk is fixed as 250 mm. Using uniform wear
theory, calculate

a) The inner diameter friction disk plate

b) The spring force required to keep the clutch in an engaged
position.

EH$ Am°Q>mo‘mo[Q>d ßboQ> ³bM H$s Xmo contacting gVho asbestos friction

H$s lining go ~Zr hþB© h¡& ³bM 600 N-m. H$m nm°da transmit H$a
gH$Vm h¡& Coefficient of friction 0.25 Am¡a permissible intensity

of pressure 0.6 N/mm2 h¡& Clutch ßboQ> H$m ~mhar ì¶mg 250 mm

go Á¶mXm Zht hmo gH$Vm h¡& Uniform wear theory Ûmam {ZåZ H$m ‘mZ
~VmBE&

A) The inner diameter friction disk plate.

~) Spring force Omo {H$ clutch H$mo engage position ‘| aIo&

8. Write short notes on any two.

a) Modified Goodman’s diagram

b) Properties of lubricants

c) Fatigue loading of springs

d) Types of rolling contact bearing
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{ZåZ go {H$Ýht Xmo na g§{já {Q>ßnUr H$a|&

A) Modified Goodman’s diagram

~) Lubricants H$s Properties

g) Fatigue loading of springs

X) Rolling contact bearing Ho$ àH$ma

******

https://www.rgpvonline.com

https://www.rgpvonline.com

