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bridge output in the general case

- bridge output if only one strain gage is active
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Transverse strain = (-v) x longitudinal strain
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Transverse strain = (-v) x longitudinal strain  ————=  ver o——
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k — Bridge Constant

S, — Sensitivity or gage factor

Mechatronics; An Integrated Approach, D Silva
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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
V,.r= 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,or = supply voltage to the bridge.
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M=5gr, E=5x10""N/m?,{=1cm, b=1mm, h=0.5mm, S,=200, and v =20V

6W/ dv, 6x5x107x9.81x1x1072%200x%20
SV, = 10 3 “3y2
" a 5x10" x1x107 x(0.5x107%)

=094 V/g

5o, = OVE
% = Epn?

V/g
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Yield strength _ 5x107
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Yield strain = =1x107* strain
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Corresponding voltage = 0.94 x 426 V=40V

10/4=2.5 Amplifier Gain
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Microelectromechanical systems (MEMS)
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1. Strain-Gage Load Cell
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<177 Axial gages
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Axial gages
2 and 4 on the
bottom surface

Beam-Type Load Cell
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1. Strain-Gage Load Cell

Gage 3

Gage 2
< inside

outside

Ring-Type Load Cell
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3. Piezoelectric Methods
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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



