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A Comparative Study of a Variable Overlap-area Type and Conventional Types
in the Inductive Precision Position Measurement System
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Abstract

A variable air-gap type system is widely used for inductive precision position measurement systems. This
type transducer has high sensitivity but lacks a linear measurement range due to structural nonlinearity.
Furthermore, as measurement range increases, linearity error is also increased. The alternative is a variable
overlap-area type system. The sensitivity of this type is determined by the initial air-gap dimension, keeps the
original value and does not deteriorate linearity in spite of the variations of the measuring range.
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Table 1 Specifications of LVDT systems

ARE | Sensitivity | Range Linearity
A Z AL (mV/V/imm) | (mm) Error (%)
Schaevitz 283.5 .50 10.20
Daytronic 78.74 10.25 10.50
Sensortec 220.08 +0.50 10.25
Transtek 157.48 20.125 40.25
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Table 2 Linearity error of a variable air-gap type system

Air-gap (z9) Linearity Error
0.6 mm 12.43%
1.2 mm 10.56%
1.8 mm 10.25%
2.4 mm 10.14%
3.0 mm +0.09%
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Table 3 Sensitivity and linearity error as variations in the

measuring range
Range Sensitivity Linearity Error
+150um 2188.78 (mV/V/mm) 10.034%
1200um 2188.65 (mV/V/mm) 10.029%
+250um 2188.23 (mV/V/mm) #0.030%
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