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Problem:Two parallel shafts whose centre line are 4.8 m
apart, are connected by open belt drive.

Question:

Two parallel shafts whose centre line are 4.8 m apart, are
connected by open belt drive. The diameter of larger pulley
is 1.5 m and that of smaller pulley 1 m. The initial tension
in the belt when stationary is 3 KN. The mass of the belt is
1.5 kg/m length. The coefficient of friction between the
belt and pulley is 0.3 Taking centrifugal tension into
account, calculate the power transmitted when the smaller
pulley rotates at 400 rpm.

Answer:
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We know that velocity of the belt,
. d, N, mxlx400

- = 21mis
and centrifugal temsion, Te=mv¥=15(21P=6615N
Let T, = Tension in the tight side, and
T, = Tension in the slack side.
3000 = B+NL+2 L+TL+21x6605
2 2
K] Ty +T,= 3000 « 22 = 661 5= 467TN ]
For an open beli dnive,
na=1"0 _4-d 15-1_ a=3°
sind . I Ixas 0.0521 or

6= 180°-2o= 180" -2 = 3= | T4
= 174* « x/ 180 = 3.04 rad

We kmow that
z.lq{;l]-p_n-uxz_m-nslz
]
5| 092 5. i
h‘[l'i] 53 - 0-3965 or 3 25 (if)
_ (Taking astilog of 0.3965)
From equations (1) and (i7),
T,=334IN; and T,=1336N
FPower transmutted,

P=(I)-T)v=0331-1336) 21 =22 100 W=421 EW Ans.




