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W = 5000 Kg
L =10cm
Fb = 1000 Kg / cm?

M=WxL
5000 x 10 = 50000 Kg.cm

D=3V32.M/1 .Fb

3J32.50000/3.14.1000 = 8cm
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W=d/4 , T=2/3.W
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D=1.25d b=0.25D

- Shear force on key :
F=L.W.Fs
Where : Fforce, L length , W weight , Fs shear stress for material

T=Fxd/2
T = Torque transmitted

T=L.W.Fs.d2 ———» 1
Also F = Area resisting crushing x Crushing stress
F=Lxt/2xFc
Torque transmitted by the shaft

T=Fxd/2
T=Lxt2xFcxdf2 —— 2

L.w.Fs.d/i2=L.t2.Fc.d/?2



W/t =Fc/ 2Fc
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- Shearing strength of key :

T=L.W.Fg&.d2 ——» 3
- Torsional Shear strength of shatft :
T=m/16.Fs.d® —— 4
L.W.Fg.d2=1/16.F.d°
L=1/8xFg .d* /W .Fg
L =1.571dxFg /Fg
- When the key material is same as the shaft material :

Fsl = Fsk
L=1571d
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Nb /NA = DA/Db
Np,/900=49/70
Np, =900x49/70=630r.p.m
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N, =630*x70/98 =450 r.pm
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5 hp x 746 = 3730 watt
3730/ 9.80665 = 380.35 kg.m/s
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380.35 = F, x 8308.44

Where :
U,=1 DN/ 100 x60

Upr=3.14x4.9x900/100x60 =8308.44 m/s
Fa =380.35/8308.44 = 0.04577875 Kg
C Lol p e paadl

TC = FA x L
=0.04577875x14.35 = 0.6569 Kg.cm
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Wy = 2T/D,
2x0.6569 /9.8 = 0.13406 Kg
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Pe = Fox U,
1113.829 = 0.13406 x 8308.44

U. =1 DN/100 x 60
U.=3.14x9.8x450 /100 x 60 = 8308.44 m/s
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14.6 hp.



