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Influences of Sensitive Grid Structural Parameters of Resistance Strain Gauge
on its Measurement Accuracy
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Abstract: In order to improve the measurement accuracy of strain gauges , a three—dimensional finite element model consists of simply
supported beam , transition layer, substrate and grid wire was established , and the influence of the structural parameters of the sensitive grid
on measurement accuracy was numerical investigated. A parameter called transverse effect length ratio which covers the impact of grid
length, spacing and number of bends was proposed. The correlation of measurement error and the lateral effect length ratio was established.
Based on the correlation, the structural parameter optimization formula was derived to complete the design of the structural parameters com-
bination of sensitive grid. The results show that the smaller the diameter of the grid wire, the smaller the measurement error. Measurement
error orientated optimal values can be found individually for the length, spacing, number of bends and aspect ratio of the grid wire. The rela-
tionship between the measurement error and the lateral effect length ratio is piecewise linear, and the measurement error reaches minimum
when the lateral effect length ratio is 6.15%. The measurement error of the strain gauge with a given set of structural parameters can be
quickly estimated by using the relationship. The relative error between the result of estimation and the finite element calculation is less
than 4%. The measurement error of the strain gauge using parameter combination derived from the optimization formula is not more than
0.06% , which is about 0.1% better than that derived from individually optimized parameter combination.
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