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W= Mg = weight of the seismic mass at the free end of the cantilever element
E = Young’s modulus of the cantilever
£ = length of the cantilever
b = cross-section width of the cantilever
h= cross-section height of the cantilever
S, = gauge factor (sensitivity) of each strain gage

Vs = Supply voltage to the bridge.
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W= Mg = weight of the seismic mass at the free end of the cantilever element
E=Young's modulus of the cantilever
¢ = length of the cantilever
b = cross-section width of the cantilever
h= cross-section height of the cantilever
S; = gage factor (sensitivity) of each strain gage
V,er = supply voltage to the bridge.
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1. Strain-Gage Load Cell
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3. Piezoelectric Methods

+

The magnitude and the polarity of the induced surface charges are proportional to the magnitude and
direction of the applied force:

Q=dF

where d is the charge sensitivity (a constant for a given crystal) of the crystal in C/N.
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An unknown force may be measured by the following means:

1. Balancing the unknown force against a standard mass through a
system of levers

2. Measuring the acceleration of a known mass

3. Distributing the force on a specific area to generate pressure and
then measuring the pressure

4. Converting the applied force into the deformation of an elastic
element
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Common methods of torque sensing include the following:
1. Measuring strain in a sensing member between the drive element and the driven load, using a
strain gage bridge.

Strain Torsion 7 i
G Brushes o external
e Menmber circuit
Strain gages
Drive Unit Driven Unit
(Motor) (Load) - |z
Torque Insulator
Reading Slip rings’

For circular shaft the torque-strain

i T = torque transmitted through the
relationship
; member
e=——T &= principal strain (45° to axis) at radius r
26T of the member
. J = polar moment of area of cross-section
Also, the shear stress rat a radius of the member
r of the shaftis given by G = shear modulus of the material
= J=[rd4
of B J. i e
e com
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wheels

Direct-Deflection Torque Sensor

Direct measurement of the twist
angle can be used to measure the
torque
Proximity probes produce pulse
sequences as the shaft rotates
The phase shift of the two signals
determines the angular deflection
which is a measure of the {
transmitted torque
Both the magnitude and the
direction of the torque can be
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Variable Reluctance Torque Sensor

This sensor operates like a
differential transformer

Torque sensing element is a
ferromagnetic tube with two slits
placed in the direction of
principle stresses

When a torque is applied one slit
opens and other closes causing a
change in reluctance

Output voltage is a measure of
the transmitted torque
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i = field current
1, = armature current

I = torque constant.
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Microwave (active)

Sensor sends out microwave pulses and
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Similar to a police radar gun.
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Photovoltaics (PV) is a method of generating electrical power by converting solar
radiation into direct current electricity using semiconductors that exhibit
the photovoltaic effect.
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