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Fig. 1 Schematic diagram of experimental measurement system
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Fig.2 Experimental results of influence of normal pressure on resistance strain measurement
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Fig. 3 Experimental results of the control group
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Tab.1 The concrete scheme of different loading order of tension and pressure
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Fig. 4 Comparison of experimental results of different order of loading
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Tab. 2 The concrete scheme of different section loading of tension and pressure
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Fig. 5 Comparison of experimental results with different segmental loading
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Fig. 6 Experimental results of new and old strain gauges
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Fig. 7 Experimental results: (a) free boundary; (b) fixed boundary
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Tab. 3 Summary of experimental, theoretical and simulated strain values(unit: pe)
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Fig. 8 Experimental and finite element results: (a) free boundary; (b) fixed boundary
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Research on the mechanism of the effect of normal

pressure on resistance strain gauge measurement

DU Zhenxing, ZHOU Shichao, MA Shaopeng
(School of Ocean and Civil Engineering, Shanghai Jiao Tong University, Shanghai 200240, China)

Abstract: Resistance strain gauges are widely used in the field of deformation measurement of
engineering equipment because of their high reliability and low measurement cost. In the traditional
measurement scenario, the strain gauges are pasted on the free surface of the components and only
transmit tangential deformation without bearing normal pressure. The existing strain gauge
measurement theories are all based on the situation. However, in some special measurement
scenarios, such as the strain measurement of deep-sea equipment, or the strain measurement based on
embedded strain gauges (e. g. , the strain gauges are embedded inside the components after integrated
molding with composite materials), the strain gauges are subjected to both tangential deformation and
normal pressure at the same time. As a result, the normal pressure causes strain gauges
measurements to differ from those in conventional scenarios. Therefore, it is necessary to study the
influence law of normal pressure on strain gauge measurement and clarify its influence mechanism in
order to guarantee the validity of the measurement results in these special cases. This paper
experimentally investigates the influence of normal pressure on the strain gauge measurement results
under different loading history and analyzes the mechanism of the influence by combining it with the
mechanical simulation method. The experimental results and analysis show that there is an obvious
influence of normal pressure on the strain gauge measurement results. For the strain gauges produced
by the contemporary preparation process, the influence is the combined effect of Poisson effect and
mechanical boundary conditions of the measured components. In other words, the results measured by
the strain gauges represent the real strains of the point under the combined effect of Poisson effect and
mechanical boundary conditions.

Keywords: strain measurement; resistance strain gauges; normal pressure; Poisson effect; boundary

condition



