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Research Project 

INTERNAL SENSING AND ACTUATION FOR SMART 
MACHINE ROTORS 

Motivation 
Vibration control remains one of the principal limiting 
characteristics of rotating machinery. Although many 
advances have been made in control theory, their 
effectiveness is fundamentally limited by the small number 
of sensors and actuators that can be installed and the 
restricted freedom to select their position in the machine. In 
addition, delicate sensors can be exposed to harsh working 
environments. These limitations could be overcome by 
internal topologies. 

Concept 
This project considers new approaches to sensor and 
actuator integration which involve mounting accelerometers 
and mass-balancers within the rotor shaft itself. The 
accelerometers can provide a wealth of vibration 
information, including estimating the rotor displacement and 
rotational speed. As the actuators are located in the rotating 
frame of reference, they can produce control forces without 
requiring synchronous control signals, greatly reducing the 
physical and computational demands imposed on them. 
With this layout, the number of sensors and actuators can 
be maximised, with designers having greater freedom to 
locate the components. This is particularly important when 
monitoring critical elements of the rotor system, such as 
blades and seals. Further, internal topologies are naturally 
protected from the working environment by the shaft. 

Design 
A prototype Smart Machine Rotor has been designed and 
constructed. It contains a sensing module which measures 
and wirelessly transmits accelerometer data from a rotating 
shaft. The actuator module receives demands from an 
external PC to reduce rotor vibration by producing a 
counter-unbalance through mass-balancers. A novel 
controller based on a direct search optimisation method has 
been developed to achieve vibration control without 
requiring estimation or modelling of the system 
characteristics. 

Researchers: Academic staff:
Samuel Jiménez Patrick Keogh 


	Research Project
	INTERNAL SENSING AND ACTUATION FOR SMART MACHINE ROTORS

