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Importance of constant Importance of constant 
gramforcegramforce
Same probe lengthSame probe length
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Different probe lengthDifferent probe length

Using thicker needlesUsing thicker needles
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Key factorsKey factors
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E = Young’s modelus of E = Young’s modelus of 
elasticity module. elasticity module. 
β = probe angle β = probe angle 
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WhyWhy piezopiezo

Very small measurementVery small measurement
Very accurateVery accurate
LinearLinear
Temperature compensationTemperature compensation
PiezoPiezo electrical crystalselectrical crystals
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A new revolution?A new revolution?



Beijert @ SWTW-2004June 2004

A new revolution?A new revolution?

LifetimeLifetime

AccuracyAccuracy

System integrationSystem integration
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Why not a strain resistorWhy not a strain resistor
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Why not a strain resistorWhy not a strain resistor

Not  accurateNot  accurate

Needs full Needs full 
compensationcompensation

Aging Aging 

OthersOthers
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Calibration and compensationCalibration and compensation

Calibration Calibration 
plateplate
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Calibration and compensationCalibration and compensation

load for linear checkload for linear check
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CharacteristicsCharacteristics

Piezo Piezo 

Load cellLoad cell
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SpecificationsSpecifications

Pressure  range sensorPressure  range sensor
AccuracyAccuracy
Long term stabilityLong term stability
Overload Overload 
Probe pitchProbe pitch
Dynamic responds timeDynamic responds time
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SpecificationsSpecifications

See the difference See the difference 
in probesin probes

See the linearity in See the linearity in 
probesprobes
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Final GFFinal GF
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SummarySummary

Low cost FG sensorLow cost FG sensor

No hysterese No hysterese 

Very stable resultsVery stable results

Efficient addEfficient add--onon


