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Analysis of truss structure of centrifugal composite calibration

device based on ANSYS
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(Changcheng Institute of Metrology & Measurement, Beijing 100095, China)

Abstract: In order to ensure that the strength of the truss meets the application requirements of centrifugal compos-
ite calibration under the ultimate load condition of the centrifugal composite calibration device, the finite element analysis
and verification test process of the truss structure were studied. ANSYS finite element analysis software was used to de-
sign the simulation process to complete the centrifugal boom truss structure analysis. The whole analysis process was de-
scribed from the structure composition, model establishment, grid division, load constraint setting and other programs. By
analyzing the result nephogram, it is confirmed that the stress result of truss meets the requirement of mechanical struc-
ture. The results of structural analysis are verified by the calibration test of the linear accelerometer. The results show that
the structural strength of the truss meets the requirements of use, the deformation is close to the measured value, the struc-
tural analysis results are in accordance with the actual application test value, and the analysis results are reliable. The
process and verification method of truss analysis can provide reference for similar truss analysis.
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Tab.1 Basic composition and parameters of truss

5 AR 28

1 LA () 4, BEA60mm, JEES mm
2 A CEERT) 2848, EA£48 mm, JEES mm
3 M Cak 3 ) 4, KEARSE, JEE 30 mm
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Tab.2 Definition of material attributes

'z SRR R RIS PR Pa THAS L R R (kgeem™) VFH R 3/ MPa
1 W Q235 2x 10" 0.28 7 890 235
2 LiY) Q235 2% 10" 0.28 7 890 235
3 e BN 2 x 10" 0.28 7 890 235
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Fig.1 Three-dimensional model of truss
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Fig.2  Truss virtual prototype
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A: Static Structural

Equivalent Stress

Type: Equivalent (von-Mises) Stress

Unit: MPa
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Fig.3  Loads and constraints
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Fig.4 Equivalent stress nephogram of the whole static strength of truss
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A: Static Structural

Equivalent Stress 2

Typc: Ecuivalent (von-Miscs) Stress

Unit: MPa
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Fig.5 Equivalent stress nephogram of static strength

at weld of round plate
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Ecuivalent Stress 3
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Figb Equivalent stress nephogram of static strength at plate weld
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Fig.7 Cloud map of overall structure deformation
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Fig. 8 Centrifugal composite calibration device
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¥ TN /g el S /mm
1 0 0.0
2 1 10.8
3 3 31.9
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10 20 209.4
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Fig.9 Test data
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