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Position and magnitude of balance mass required

Question:

Four masses m1, m2, m3 and m4 are 200 kg, 300 kg, 240
kg, and 260 kg respectively. The corresponding radii of
rotation are 0.2 m, 0.15 m, 0.25 m and 0.3 m respectively
and the angles between successive masses are 45°, 75° and
135°. Find the position and magnitude of balance mass
required, if its radius of rotation is 0.2 m.

Answer:

Grven :my =200 kg:m,=300kg;m, =240 kg:m, =260 kg:r, =02 m:
r=015m:r;=025m:r,=03m; 6; =0°; B, =45%: 0; =45°+75°=120°; 6, =45 +75°
+135° =255 ;r=02m

Let  m = Balancing mass, and

. . . & 240k
B = The angle which the balancing mass makes with m,. *-3‘ 0.15 m
Since the magnitude of centrifugal forces are Nozsm \ =
|1n1]:-nr1in|m| to the product of each mass and 1ts radus, i S 1200 ;"-'"l o
therefore 2550 (as®
¥ [
iy -1 = 200 0.2 = 40kg-m Kl i
et ] 200 kg
m, -7, =300%0.15 = 45kg-m @ 0" |
m [
my -1y = 240 % 0.25 = 60 kg-m Dj "
miy py =260% 03 =78 kg-m
The problem may. now, be solved either analytically £ 260 kg

or graphically. But we shall solve the problem by both the
methods one by one.

Analytical method
The space diagram is shown in Fig,

Resolving m,.r,, my.ry, my.r; and mg.r, horizontally.

1>
IH =my -1 co50) +nmy -1 COS0y +my -1y €050 +my -1y COSH,
=40 cos(F + 4500545 + 60 cos120° + T8 cos 255°

=40+31.8—30-202 =21.6 kg-m
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Now resolving vertically,
IV =my -5 smB +m, -5 sin8; +my -1 sin@; +my -1, sinfy
=40 sin0° + 45 sin45° + 60 sin120° + 78 sin255°
=0+31.8+52-75.3=8.5keg-m

:Resultant, R = [(zH) +(Z¥F)} =/(21.6) +(8.5)° =232 kg-m
We know that m-r=R=2321 or
Balancingmass m=232/r=232/02=116kg Ans.

and tan® =ZF/ZH=8.5/21.6=0.3935 or @ =21.48°
Since @’ is the angle of the resultant R from the horizontal mass of 200 kg,

therefore the angle of the balancing mass from the horizontal mass of 200 kg,
g = 180° + 21.48° = 201.48° Ans.




