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Misalignment between sensing and force application directions can be a source
of error in monoaxial load cells. On the other hand, different examples of
multicomponent cells are reported in the technical literature. This paper describes a
force-sensitive planar structure functioning as a triaxial load cell, where the elec-
trical signals proportional to the orthogonal components of the load are generated
by three independent thick-film estensimetric Wheatstone bridges. The theory of
operation of the proposed cell is presented with a description of its implementation
in thick-film technology on ceramic substrates and with experimental results of its
characterization. It is shown that, by proper control of the fabrication process,
good linearity and low crossed sensitivities can be achieved. In addition, the three
bridges’ signals may be electronically composed into a single output which is propor-
tional to the magnitude of the applied force, independent of its direction. In this
regard some results are reported, obtained with both analog and digital elaboration
circuitry. For a given applied load, the variations in the output due to changes in the
load application direction are shown to be negligible.

1. Introduction

Estensimetric load cells are widely used for force measurements. Differences ex-
ist in manufacturing technologies, intended applications, performance and cost;
however, a common functioning principle relying on a mechanical elastic structure
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