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Finite Element Analysis and Experiment of Displacement
Sensor Based on Polyurethane Elastomer

ZU Hongfei, LI Zhaobing, PENG Laihu

(Key Laboratory of Modern Textile Machinery & Technology of Zhejiang Province, Zhejiang Sci-Tech University , Hangzhou 310018, China)

Abstract ; To reveal the relationship between the strain at the fixed end of the polyurethane elastomer displacement sensor
and the position and torsion of the moving end, based on the stress-strain relationship obtained from the uniaxial tensile
experiment of rubber materials, the most suitable Ogden constitutive model and material parameters were determined by
data fitting. The non-linear finite element model of the polyurethane elastomer displacement sensor was established with
ABAQUS software, and the stress, strain and displacement change laws of the sensor under the displacement and torsion
of the moving end were analyzed. The study shows that the strain at the fixed end increases with the loading of
displacement and torsion of the moving end. When the displacement reaches 30 mm, the maximum strain appears at a
distance of 4 mm from the fixed end; when the torsion reaches 15°, the maximum shear strain area is in the entire elastic
body deformation part. This distribution law guides the placement of the strain gauges in the sensor design. Comparing
the sensor simulation with the experimental data, the error is within 10% , which meets the requirements of the sensor.

Keywords : polyurethane elastomer displacement sensor; FEA ( Finite Element Analysis) ; Ogden constitutive model;
ABAQUS software
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Figure 1

Measuring principle of

displacement sensor
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Figure 2 Experimental measurement principle of
elastomer displacement sensor
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Figure 3  Experimental platform of

elastomer displacement sensor

elastomer displacement sensor
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Table 1

(N« mm) tan ¢ MPa

Rl 6.0 37 568 0.21 45.5

FIRM L 32.3 82 541 0.27 39.7
FERRIE 25.0 215 943 0.34 23.4
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Figure 9  Curve fitting by difference extrapolation
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Figure 17 Position of strain gauge for
measuring shear strain
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