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Force Sensors:  
Force sensors are useful in numerous 
applications. 
 In vehicle testing, force sensors are used 

to monitor impact forces on the vehicles 
and crash-test dummies. 
 

 Force sensors that employ strain-gauge 
elements or piezoelectric (quartz) crystals 
with built-in microelectronics are 
common. For example, thin-film and foil 
sensors that employ the strain-gauge 
principle for measuring forces and 
pressures are commercially available.  

 A sketch of an industrial load cell, which 
uses strain-gauge method, is shown in 
figure to the right.  

 Both impulsive forces and slowly varying 
forces can be monitored using this sensor.  

 Some types of force sensors are based on 
measuring a deflection caused by the 
force. Relatively high deflections (fraction 
of a millimeter) would be necessary for 
this technique to be feasible. 
Commercially available sensors range 
from sensitive devices, 
which can detect forces in 
the order of 1000th of a 
newton to heavy-duty load 
cells, which can handle 
very large forces (e.g., 
10,000 N). The techniques 
of torque sensing that have 
been discussed (e.g., 
magnetostrictive) can be 
extended in a straight-
forward manner to force 
sensing. Typical rating 
parameters for several 
types of sensors are given 
in Table.  

 




