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Fault modelling. Blocked inlet. A blocked inlet is an inlet restriction where fluid flow is impeded due 
to a gap, cavitation, or a blocked valve. The case of blocked inlet in this model is realised by reducing the 
maximum area of the inlet valve with a coefficient of nblock.

A A nleak max leak= .

From these graphs it is easy to see that when the inlet is blocked, the flow and pressure in the pump drop 
dramatically (fig. 8 and 9). The pump itself becomes intermittent and there is a lack of fluid in the cylinder.

Fig. 8. Volumetric flow rate at output (a) and pump speed (b) of the pump with blocked inlet

Fig. 9. Output pressure of the pump with blocked inlet

Fault modelling. Worn bearing. A worn bearing is modelled through the coefficient of viscous friction. 
Rotational friction can be described by the following law:

� �� b ,
where τ is the resisting torque; b is the viscous friction coefficient; ω is the angular speed of shaft rotation. 
If the bearing is worn, the coefficient of viscous friction increases. This in turn requires more torque to maintain  
the same speed. If the shaft rotates slower, this will cause the pistons to pump less fluid. Irregularities in the 
shaft rotation can also result in changes in the torque transmitted, changes in the hydraulic system pressure, 
and vibration of the housing or rotor (fig. 10).


