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Abstract: The measurement performance of parallel six-axis acceleration sensors is related to the
operation performance of their sensing mechanism, and if the coordination equation of the sensing
mechanism's output fails to generate a closed-chain structure, the self-repairing rate of the sensor's
faults is generally low, which restricts the development of multidimensional motion sensing technology.
To this end, firstly, starting from the coordination equation of the configuration, a classical topological
configuration is taken as an example, and the mathematical essence of forming a closed chain is
excavated by dissecting the derivation process of the coordination equation. Then, taking the moving
hinge located at the vertex of the mass block as an example, the general form of the rod length
constraint equation and the coordination equation are deduced, and then the determination criterion of
the closed chain structure is proposed. Based on this, the configuration conditions of the coordinated
closed chain when the moving hinge is located at the apex of the mass block are derived, and the ideal

layout law of the branched chain is obtained. Then, the validity and feasibility of the above method are
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verified by arithmetic examples. Finally, the position of the moving hinge is extended to the midpoint

of the mass block prism, and the layout conditions of the branched chain for the coordinated closed

chain are deduced.

Key words: Six-Axis Accelerometer; Parallel Mechanism; Coordination Equation; Conformational

Synthesis; Branch Chain Distribution
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