L o Nkt

#ﬂi #fﬁlﬁ %2‘ 7

1. (20%) A 250 mm diameter pulley 1s mounted on a shaft midway between tWo supporting bearmgs that are 750
mm apart. The pulley is driven by a belt, both strands pulling vertically upward. If the tension in the H;tlght side

of the belt is 2.7 kN and in the slack side is 900 kKN. - What is the maximum bending moment and the ‘maximum |

torsional moment if power is taken from on& end of the shaft through a flexible coupling?
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2.(25%) A crank built up from cylindrical sectmns by weldmg reqmred a loading of 1kN to overcome the
resistance when in the position shown in Flg 1.. | |
(a) Compute the maximum normal and shear _stresses induced in the section A-A.

(b) Determine the maximum shear stresses induced in parts I, II, and I1L.
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3. (25%) A coupling dimensioned as shown in Fi g. 2 transmits 100 hp at 300 rpm.  For all pafts ' yield-poirit
stress in tenston = 60,000 psi and in shear = 30,000 ps1. Note: T = 63,000hp/N, Where Tis in lb -1n, N 18 in rpm..
(a) Compute the factor of safety shear for bolts in the flange.

(b) Compute the factor of safety bearing for bolts in the flange.

(¢) Determine the minimum safety factor for bolts in the {lange.

NS L 3 Y, | ey E‘
A A D 1

P T P - P T e N - - - —



i A, o T T N A S e

arak bt e b, Al

ke e ' T T L b gy

P e ] R e Ll 1

o

e

mhndrL Sr -

P 0 ik b e - - M T e R i T T
&
a

%ﬁ  J—
M "
6 % :E-' -r .

%51 :#kzmﬁi .%.

4, (30%) A thin steel disk is to be .‘u:sed' at 1'4',000 fpm as a rotating blade for cutting blocks of papef.
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uniform thickness except where sharpened at the'periphery The outside diameter may be taken as 25 0 mm.
~ The disk is mounted on a 56 mm diameter part of a shaft and clamped shown in Fig. 3.

unquenched with S 480 Mpa and p‘“’? 778><10 K kg m/mm”.

(a) Determine the tangential stress at r=a?

(b) Determine the tangential stress and r =b? -

(¢) Determine the ma}{imum radial stress at r =ab ?

(d) Determine the location and the value of the maximum shear stress?
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Material is AISI 1060,

The friction of .clampmg 1S 1gnored.
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