Dynamics of Machinery
Credits: 3
Lecturer: Abbasi
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C=Coefficient of speed
flucatation
(From Handbooks of machinery)
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Fig. 145 Ferce-time Relationship for One Fuli Cycle with a Flywheel




Example : ( flywheel calculation )

The torgue exerted on the crank of a two stroke
engine Is given as
T(0)

= [15,000+2,000sin 2(8) — 1,800cos 2(6)] N.m

If the load torque on the engine is constant,
Determine the following :

1.Power of the engine if the mean speed is 150 rpm.

2.E of the flywheel if C =0.01
3.Angular acceleration of the flywheel for 6 =30°




T- 06 diagram of the example problem




Solution :

T.,=1/2%
W IOZR

=1/2n Io (15000+2000sin 2(0) - 1800cos 2(0)) dO
= 15,000 N.m

Power of the engine = 15,000 X 2x ( 150 /60 ) W
=235.5 kW




The value of 6 at which T-6 diagram
Intersect with T , are given by

[15000+2000sin 2(6) - 1800cos 2(6)] = 15,000 N.m
or
[2000sin 2(06) - 1800cos 2(0)] = 0,
-, tan20 =0.9
2(0), =42° & 2(0), = (180+42)°
0), =21° & (0), = 111°
(6) 2

E_ =] ( 2000sin 2(6) - 1800c0s 2(6)) do
(6)1

=2690.2 N.m

Contd....




We have C=0.01 & o= (150 X 2m)/ 60
=15.7rad /s

Using the relation , B =1 ®? C

M.I of the flywheel ,1 = 2690.2/(15.72 X 0.01)

= 1090 kg.m?
when 6 =30° , T = 15,000+ 1732 -900 = 15,832 N.m

Hence ang. acceleration of the flywheel at 6 = 30°
a 5, = (15,832 -15,000) / 1090

=(0.764 rad /s?




T-0 diagram of press

machine
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Assuming uniform velocity of the tool,

(92_9])/275 =t/25 = /4I‘ ‘




Example :
Operation :3.8 cm dia hole in 3.2 cm plate
Work done in punching : 600 N.m /cm?
of sheared area

Stroke of the punch : 10.2 cm
No. of holes punched : 6 holes /min
Max speed of the flywheel at its ry =27.5m /s
Min speed of the flywheel at itsry, =24.5m/s
To find :

Power of the motor of the machine ?

Mass of the required flywheel ?




Solution :
Sheared area /hole =tdt=7n X 3.8 X 3.2 =38.2 cm?

*. work done in shearing /hole =38.2 X 600
=22,920 N.m
. work done / minute =(22,920 X 6) N.m

Power of the motor = (22,920 X 6) / 60
=2.292 KW

We have, t/2s=3.2/(2 X 10.2)
=3.2/204=(0,-0) /2=

Energy required by the machine / cycle = 22,920 N.m
Energy delivered by the motor during actual Punching
I.e (when crank rotates from 6, to 6, )

=22,920 X (t/2s)

= 22,920 X (3.2 /20.4)

= 3,595 N.m

Contd ...




. Max .fluctuation of energy,
E ... =22,920- 3595 =19,325 N.m

— I ((012'6022)/2
=m rgz((ﬂlz'wzz)/z

Butry? ? = 275 &r? o,® =24.5*m/s

max

. m(2752-2452%) /2 =19,325
m = 244 kg
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