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Effect of parasitic load components with multi-directional

motion on weight-sensing outputs
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Abstract: For the parasitic load component generated by multi—-component superposition effect has a great
influence on the weight-sensing output, a variable parameter and multi-component output effect
assessment method based on the overall structure was proposed. Subsequently, a mathematical theoretical

model of the instantaneous characteristics of "strain—total weight—motion" was established and analyzed by

W %5 H 3. 2023-09-25.

ELWAE :FHRKHARER ST H (52275096 52275523 ) 5 4 B R 5K B 32 A8 78 1 X 155 bt 4 25 J M 46 0 5 i e 12
Wi B [ B8 - 2 100 H ;AR k48 BHE & 5 B (2022HZ024005).

PEH B 28 0 B (1983-) , 53, e G LRV, W+ R 5 1) I SRR i RS & A RS W 5 aE i Wi AR
E-mail: 13960922779@163.com

BIEIESE PG (1988-) , 55, 4%, Wi WF 5T J5 1« &5 b JC 45 A DN 5 15 48 3 B3 4 8 12 T, WL 6 2 24 ) 25 0 4k B 41X
M TR R K% E-mail : zhongjianfeng@fzu.edu.cn



%64 HRF,F.tmBaFLEBRTrENHELERG BN TR - 1893 -

finite element simulation. In addition, exploring the characteristics of the multi-directional motions with
transverse, longitudinal and rotating around an axis that are commonly seen in the weighing process, which
include parasitic effects such as changing the total weight, rotating speed and angular acceleration, etc.
Eventually, the reasonableness of the theoretical model and simulation analysis was verified through
experimental tests. The results showed that the parasitic load component of transverse motion had the
smallest influence on the output, and the maximum deviation was no more than 0.001 %FS ( Full Scale) ;
followed by longitudinal motion, and the maximum deviation was no more than 0.015%FS; and the
parasitic load component of themotion of rotating around an axis had the largest influence on the output,
and the maximum deviation can be up to 0.5%FS, and it was changed with the differences of the total
weight and the rotating speed, which provided a technical support and accuracy compensation technology
for dynamic weighing application of the weight-sensing structure. This law provides the technical support
of accuracy compensation and scientific evaluation basis for the dynamic weighing application of weight-
sensing structure.

Key words: measurement technology and instrument; load cell; weight—sensing structure; multi—

directional motion; rotation; strain; load
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structure movement
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Fig.4 Finite element model of weighing sensor

structure and strain distribution position

of patch area
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Fig.7 Experimental photographs of multi—directional

movements of the weight—sensing structure
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Fig. 8 Experimental verification results of lateral/longitudinal motion of weighing sensor structure
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Fig.9 Experimental photographs of the weight—
sensing structure with rotation around

an axis
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Fig. 10 Experimental plots of output effects of symmetrical weight sensing structures at different azimuths
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Fig. 15 Response surface diagram and contour of
Fig. 16 Response surface diagram of output peak at

output peak at acceleration stage under

constant speed stage under the interaction of

interaction of speed, angular acceleration
speed, angular acceleration and total weight
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