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Qst. No.

II

Scoring Indicator

Factor of Safety is the ratio of ultimate stress to design stress

Square thread, ACME,Buttress
(Any two)

High strength,Good Machinability, Good wear resistance,Low notch
sensitivity .(Any two)

The stationary period of follower during a part of CAM rotation

Cast Iron,Steel,Bronze ,Plastic

Load,Mechanism,Selection of material, Manufcturing process,Shape
and size,Effect of environment,Reliability, cost, Life
(Any six)
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J
The term (”ﬁ‘) is called Polar section modulus and is
represented by Z.

T = = Z
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For solid circular shafts, Z_ = “}Dﬁ
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Labelling

Advantages :

(i) Can be adopted for combined radial and axial loads without
any complications

i) More compact design

(i) Low starting friction

(iv) Easier to provide lubrication -

{v) Reliable in service

(vi) Accurate alignment of parts can be maintained

Disadvantages : ‘ |

(1) Generally more expensive

(ii) Wornout of contacesurfaces causes noise :
(ii) Design of bearing housing is complicated, and Fd
(iv) Require good quality of lubricant
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%“wm difference in tension, the bell exer! tangential loree on
lley which is equal 1o (T, = T)).
Let 'N' be the angular speed, in ‘rpm’, of pulley.

ad N
Linear speed of the beit, v = ~—6—6-, mis

Wark done = tangential force X distance
: o X
W.Dfsec' » (T, =T, :

= (T,~TYv. Nmis (v=s/t)
Power = (T, =Ty v, walls {1 W =N mis)

(D
Also, % = gl e (ify
From equations (i) and {ii)

1Y -
power, P =T, (1‘?‘). v walts,

where T, = Tension i the tight side, N
v = Linear speed of belt, mis
4 = Coefficient of friction
o = Angle offap, lnred.
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Explain each step

Given : Nominal diameter of bolt, d = 30 mm
Initial load, P = 2840 d

Stress induced in the bolt
| 4p
¢ wd?
where ~d_ = core diameter
.Assammg V-threads, ,
d/=d=1732p= 30»!‘?32*2
= 30 -3.464 = 26536mm
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Given : Power, P = 100 kW =
Speed, N = 200 r.p.m.

For shaft :

Permissibie shear stress, T = 50 Nimm?

Permissible crushing stress, o, - if;ON)‘mm:
For muff :

Permissible shear stress, €, = 15 Nimm?
Torque transmitted by shaft

’ 60x P
2xN

- $0x100x10°
g o 4.648 Nm = 4774648 Nmm

Torque transmitted by shafl,
ﬂda
16

100 < 10° W

T

T = -

PR (¢ - /16 x 4774648
i 7T %‘ x50

= 78.66 mm = 79 mm

Woﬂ\dm-
Outside diameter, D= 2d+ 13
w2 X TJOG 13 =171 mm
imdima*dimmafmﬁ,d
= 79 mm
Leneth af wmaff 1. = 3.5 d = 3.5 X790 = 2765 mm

mqt,..y% mmnn fiill power of shafl.

o' d)
A, et
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(D =d™)
6% 1714774648
=171 = 79°) = 5.1 Nimm?
L Since the shear stress induced is Tess than the permissibie
the desipn is saffe,
Design of Key ¢
Since o, = 2y mewﬁmﬂymhh
and crushing.
) X 4 19 :
Thus, width of key = ey = 1975 =20 mm
Thicknoss, 1= 20 mm
Length of key in cach shaft, [ = ______3:4 - _““___‘_:-'4-52'?9
= 1385 mm = 139 mm
Check for Induced Stresses :
Considering shear strength

T == Wl ~=
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