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- Dip. in Engg. (Fifth Semester)
EXAMINATION, Nov.-Dec., 2021

(Scheme : New) NI T T TR

(Branch : Mechanical)
MACHINE DESIGN, ESTIMATING AND
COSTING
Time : T hr‘eelHours ] [ Maximum Marks : 70

[Minimum Pass Marks : 25
Note : All questions are compulsory, unless mentioned
. otherwise. In case of any doubt or dispute, English

version question should be treated as final. Use of
.design data book is permitted.
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(a) Define the following terms :
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(@) Ductility

(b)
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(b) - Toughness

(c)- Hardness

(d) Creep
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List the basié requirements of a machine
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Explain the various steps involved in design of :
machine element.

Explain the various factors to be considered for
selection of material for a machine component.
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Define the following :

(a) Poisson’s ratio
(b) Factor of safety
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Explain the various theories of failuré under static
load. 8
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Design a knuckle joint to transmit 150 KN. The
design stresses may be taken as 75 MPa in

tension, 60 MPa in shear and 150 MPa in
compression.
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Define a key. State its functions. 2
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Classify the vatious types of shaft and what are

the properties of material used for shaft. 4
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A shaft is required to transmit 1 MW power at
240 r.p.m. The shaft must not twist more than 1
(degree) on a length of 15 diameter. If the
modulus of rigidity for material of the shaft is
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80 GPa, find the diameter of shaft and shear stress
induced. ' = 6

1240 rpm. W'Td W 1 MW [ H FRY
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A flat key is to connect a pulley to a 45 mm
diameter shaft. The standard cross section of the
key is 14 x 9 mm. The key is made of commercial
steel (E=230N/mm?) and the factor of safety is 3.
Determine the length of the key on the basis of
shear and compression consideration, if 15 KW
power at 360 r.p.m. is transmitted through the
keyed joint.
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Define the following terms for riveted joint: 2
(a) Pitch

(b) Back Pitch

(c) Diagonal Pitch

(d) Margin or Marginal pitch

(b)
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Give advantages and disadvantages of welded
joint over riveted. 4
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A bracket is welded to the verticat plate by means

[

. of two fillet welds as shown in figure. Determine

the size of the welds, if the permissible shear
stress is limited to 70N/mm>. 6
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A steel plaie, 100 mm wide and 10 mm thick, is
welded to another steel plate by means of double
parallel fillet welds as shown in figure. The plates
are subjected to a static tensile force of 50 kN,
Determine the required length of the wel‘dbif the

permissible shear stress in the weld.is 94N/mm”.

w W @K, 100 Bl A8 @Rk 10 e AR,
P Sqel WAMIR U doe @ ARG W N
i we ¥ des frn s ¥ o B fe A
foramr T | Wel W 50 kN @1 ReR W
95 7 V&1 ¥ | o€ P AGAB G, T DI
AR aroeaer RGRY 94N/mm® 81 :

. 000000
n’l:i_ato:t:i:ﬁi.i_t,o):t.ﬁ_u,ﬁ_{_t_‘ti,‘

50 kN <—

—3 50 kKN

——1——

3.

[71 2037572(037)

(a) Define the following terms : ' 2

(a) Basic static load raging
(b) Dynamic equivalent load

Feferfaa el a1 TRl iR -
(@) M M@ dre W
(@) srFfie tfddere s :
(b) Enumerate any two advantages and disadvantages
of rolling contact bearing over sliding contact
bearing. 2
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(c) A ball bearing operates on following work cycle : 6
Element Radial Speed Element
No. Load (N) | (r.p.m.) time (%)
1. 3000 720 30
2. 7000 1440 50
3. 5000 900 20

The dynamic load capacity of the bearing is
16.6 kN. ‘

Calculate :
(i) The average speed of rotation
(ii) Equivalent radial load

(iii) The bearmg llfe
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™ (r.p.m.) (%)
1. 3000 720 30
2. 7000 1440 50
3, 5000 900 20
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A taper roller bearing has a dynamic load
capacity of 26 kN. The desired life for 90% of the
bearing is 8000 h and the speed is 300 r.p.m:
Calculate the equivalent radial load that the

bearing can carry.
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Define the following terms : 2

(a) Depreciation

(b) Prime cost

(c) Factory cost

(d) Total cost
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List the function of estimating. Also give the

qualities of an estimator. 3
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Distinguish between Estimating and Costing. 3

oM AR AN & 99 s foRag |

P.T.O.



7. (@)

®)

[10] 2037572(037)
e s

(erera)

Distinguish between fixed cost and variable cost. -
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Define the followirig terms : 2
(a) Turning

(b) Boring

(c) Knurling
(d) Reaming
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Find the time required to turn a 60 mm diameter
rod to the dimensions shown in figure. Take
cutting speed as 20 m/min, feed as 1.2 mm. All
cuts are 3 mm deep. . 8
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Estimate the volume of material required for

.

manufacturing 100 pieces of shaft as shown in ﬂ'gl_lre.
The shafts are made of mild steel. Weight 8 gm/cc and
cost ¥ 1 per kg. Calculate also the material cost for
such 100 shafts.
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