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Analysis of the Suspension System of Sampling Mass in the Marine Gravimeter
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Abstract: The horizontal and vertical stiffnesses of the sampling mass suspension in the axial symmetrical marine gravimeter

system are mainly studied with material mechanics and the principle of minimum potential energy. The results show that, in

the horizontal plane, the suspension system has in all directions the same stiffness which is proportional to the elastic modulus

and cross sectional area of the wires, and inversely proportional to the initial length of the wires; the equivalent stiffness of

the suspension system in vertical direction is proportional to the initial tension of the springs, and inversely proportional to the

initial length of the wires. In engineering application, the interference resistance by curving of the wires is analyzed, the re-

sults show that, with rationally chosen materials and geometry dimensions of the wires, the error caused by the interference

resistance could be negligible.
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Fig. 1 Diagram of the suspension system with six wires
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Fig. 2 Force diagram of sampling mass
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Fig.3 Force diagram of sampling mass when

deviating from the zero position
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