Accepted Manuscript

Title: Fault-tolerant strategy and experimental study on
compliance assembly of a redundant parallel six-component
force sensor

Authors: Jiantao Yao, Danlin Wang, Dajun Cai, Yundou Xu,
Yongsheng Zhao

PII: S0924-4247(17)30106-1

DOI: https://doi.org/10.1016/j.sna.2017.12.036
Reference: SNA 10523

To appear in: Sensors and Actuators A

Received date: 16-1-2017

Revised date: 20-10-2017

Accepted date: 16-12-2017

Please cite this article as: Yao J, Wang D, Cai D, Xu Y, Zhao Y, Fault-
tolerant strategy and experimental study on compliance assembly of a redundant

parallel six-component force sensor, Sensors and Actuators: A Physical (2010),
https://doi.org/10.1016/j.sna.2017.12.036

This is a PDF file of an unedited manuscript that has been accepted for publication.
As a service to our customers we are providing this early version of the manuscript.
The manuscript will undergo copyediting, typesetting, and review of the resulting proof
before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that
apply to the journal pertain.


https://doi.org/10.1016/j.sna.2017.12.036
https://doi.org/10.1016/j.sna.2017.12.036

Fault-tolerant strategy and experimental study on
compliance assembly of a redundant parallel six-component

force sensor

Jiantao Yao, Danlin Wang, Dajun Cai, Yundou Xu, Yongsheng Zhao
Parallel Robot and Mechatronic System Laboratory of Hebei Province, Yanshan University,
Qinhuangdao 066004, China

Highlights

o Anovel idea of redundant fault-tolerant is introduced into the sensor structure design and
force mapping model

o Fault-tolerant calibration matrix and key performances are obtained by experiments and
data analysis.

o Fault-tolerant strategy including fault diagnosis strategy and fault identification strategy of
the sensor are presented.

e Spline shaft assembly strategy based on redundant parallel six-axis force sensor is
presented.

e The spline shaft assembly experiment with sensor failure is carried out in order to prove
fault-tolerant strategy.

Abstract

In this paper, the structure model and comprehensive measuring model of a redundant parallel
six-component force sensor is given. In order to proof the fault-tolerant characteristic, the sensor’s
work strategy is analyzed, the fault diagnosis strategy and fault identification strategy of the sensor
are presented. Then its non-fault and fault-tolerant calibration mathematic model are established
respectively. Based on the calibration model, the fault-tolerant calibration test, the fault-tolerant
calibration matrix and error matrix are obtained. Aiming at the combination of practical industrial
work and redundant parallel six-component force sensor, the spline shaft assembly is chosen, its
force model and assembly strategy is analyzed. The testing platform of assembly experiment is
established. Finally, the experiment with sensor failure and the experiment without sensor failure
are both done, which shows good results in six-component force measurement and fault-tolerant
characteristic.
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