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UNIT NAME-   Measurement of other  non electrical quantities such as humidity, pH level and 

vibrations, light measurement, speed measurement using Tachometer and Stroboscope  

 

TOPIC NAME-Measurement of acceleration 

There are two types of accelerometers generally used for measurement of acceleration: 
(i) Piezo-eletric type, and (ii) seismic type. 
(i)Piezo-electric accelerometer: The unit is perhaps the simplest and most commonly used 
transducer employed for measuring acceleration. The sensor consists of a piezo-electric crystal 
sandwitched, between two electrodes and has a mass placed on it. The unit is fastened to the base 
whose acceleration characteristics are to be obtained. The can threaded to the base acts as a 'spring 
and squeezes the mass against the crystal. Mass exerts a force on the crystal and a certain output 
voltage is generated. If the base is now accelerated downward, inertial reaction force on the base 
acts upward against the top of the can. This relieves stress on the crystal. From Newton's second law 
                                                   

                                                      force = mass × acceleration 

 

 
 

 

Advantages and limitations 

  Rugged and inexpensive device 

 High output impedance ’ 

 High frequency response from 010 Hz to 50 kHz 

 High sensitivity varies from 10 to 100 mv/g where g = 9.807 m/ 2 

 Capability to measure acceleration from a fraction of g to thousands of g 

  Somewhat sensitive to changes in temperature 

 Subject to hysteresis errors. 

Displacement sensing (seismic) accelerometer: In a seismic accelerometer the displacement 

of a mass resulting from an applied forced is measured and correlated to the acceleration. Fig 

shows the schematics of a common spring mass damper system which accomplishes this task. 

The mass is supported by a spring and damper is connected to the housing frame. The frame 

is rigidly attached to the machine whose acceleration characteristics are to be determined. 

When an acceleration is imparted by the machine to the housing frame, the mass moves 

relative to the frame, and this relative displacement between the mass and frame is sensed and 

indicated by an electrical displacement transducer. 



 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 



 


