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Fig. 1 Elastomer of a parallel girder load sensor.
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Fig. 2 Mechanical model of the parallel girder load
sensor elastomer.
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Fig. 3 Three ways of line intersecting.
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Fig. 4 Finite element model of the elastomer of a par

allel girder load sensor.
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Fig. 7 Effects of the aperture distance L 7 on the strain

and sensitivity.
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: L = 125mm;
: L2 =35mm;
: b =29mm

T able 2 Comparison between calculated value and

2

Table 1 Measured values of the sample dimension and
measured values of the corresponding sensitivity
hi (mm) hs(mm) h3( mm) h4( mm) S (mv/v)
1 1.940 1.937 1.927 1.875 1. 870 93
2 1.916 1.893 1.945 1.916 1. 892 44
3 1.988 1.910 1.916 1.890 1. 902 59
4 1.902 1.907 1.951 1.918 1. 916 05
5 1.895 1.895 1.798 1.792 2..000 00
6 1.913 1.895 1.903 1. 866 1. 937 00
7 1.960 1.931 1.957 1.934 1. 896 00
8 1.926 1.912 1.911 1.929 1. 890 00
2

measured value of the sensitivity of the sample

S; (mv/v) S (mv/v) S;— S; (mv/ v) AS (mv/v)
1 1. 87129 1. 87093 0.00036 0. 000 19
2 1. 90386 1. 89244 0.01142 0. 005 99
3 1. 90317 1. 90259 0.00058 0. 000 31
4 1. 91762 1. 91605 0.00157 0. 000 82
5 1. 97139 2. 00000 - 0.02861 - 0.014 51
6 1. 93152 1. 93700 - 0.00548 - 0.002 75
7 1. 84907 1. 89600 - 0.04693 - 0.025 38
8 1. 89758 1. 89000 0.00758 0. 003 99

(S;i=S,)
s Ay = Sj
2

1.451%, 1%
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Finite dement analysis of the parallel girder load sensor

ZHAO Sihong, TIAN Chunyan, FAN Huilin
( The Second A eronautical Institute f Air Force, Changchun 130022, China)

Abstract: The elastomer of a parallel girder load sensor affects the measuring precision directly. A ccording
to the structure and feature of the elastomer of a parallel girder load sensor, the rational finite element mod-
el of the elastomer was built, and in the course of exploiting Auto CAD of the sensor, a method of the auto-
matic generation of the finite element mesh was founded. Dealing with three instances of line intersecting,
the relationship between the out_stain and the dimension of the structure was also founded. Finally, by
means of ViziCAD , the stress and strain of the finite element were analy zed. Compared the calculated value
with the measured one of the output sensitivity, it is proved that they are nearly identical. Therefore, the fi-

nite element method can improve the precision and efficiency of the manufacture.
Key words: sensors; elastomers; finite element; ViziCAD
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