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Critical Speed of Shaft Carrying Single 

Rotor (Without Damping)



From F.quatioo (13.21) it is clear that. as the angular speed of 
the shaft 'm' increases, the deflection of the shaft 'y' 
increases. When 'm' becomes equal to '<00', the deflection of 
the shaft y becomes infinity 
Thus, the speed at which the deflection of the �haft tends to 
be infinity is known as critical speed or whirling speed. 
�fore, the critical speed or whirling speed of shaft is 
given by, 
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Where, Nc = Critical speed, in r.p.s.

... (13.2.2) 

· .,.(13'.2.3)

.. 6 = Static deflection of lhe shaft, 18 
Hence, Equation (13.2.l) can be written as,

2 (OJ/ oo,) e 
Y = 1-(m/m/ ... (13.2.4) 

13.2.1 Ranges of Shaft Speed 

From Equation (13.2.4) it is seen thai, there are three .:ai.ges 
of shaft speed 'ro'

Ranges of shaft speed 

1. Shaft speed (ro) < Critical speed (1.11J

2. Shaft speed (ro) = Critical speed (roJ

3. Shafi speed (co)> Critical speed-(roc)

Fig. C13.1 : Ranges of shaft� 
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Critical Speed of Shaft Carrying Single 

Rotor (With Damping)





Secondary Critical Speed



Critical Speed of Shaft Carrying Multiple 

Rotors

1. Rayleigh’s Method



Critical Speed of Shaft Carrying Multiple 

Rotors

2. Dunkerley’s Method
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