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Development of an Integrated Large Range Six-Axis Force Sensor
for Centrifuge Test in Acceleration Field
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Abstract:In view of the need for the simulation test system in a centrifugal acceleration field, an integrated large range
six-axis force sensor is developed on the basis of traditional design method of force sensor with especial consideration of the
structure optimization, material selection, processing technique and inertia coupling compensation, etc.. The coupling
among channels, inertia coupling compensation, inertia effect coupling in the acceleration field and the input/output
relationship are simulated by utilizing the Finite Element Method (FEM). Inertia effect compensation is achieved according
to the calibration error matrix derived from the calibration test of inertia effect and the coupling matrix with the aid of a
calibration system. The static and dynamic experimental results indicate that the large range six-axis force sensor designed
by the principle mentioned above meets the demand for test accuracy and stability totally in the centrifugal acceleration
field.
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Table 2 The output of six-axis force sensor in no-load

experiment on centrifuge

g F, F, F, M, M, M,
/g /kN /kN /kN /kN /kN /kN
9.65 -0.45 -0.40 -1.07 -0.05 0.05 -0.01
20.07 -0.29 -0.26 -2.29 -0.04 0.05 -0.01
30.04 -0.02 -0.06 -3.47 -0.04 0.05 0.00
40.10 0.61 0.37 -4.73  0.00 0.02 0.00
51.60 1.09 0.69 -6.12 0.03 0.01 0.00

£33 BLYLKEAN S L RARH LB A
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