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Dynamic analysis of an excavator manipulator by experimental data
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Abstract

This paper presents the inverse dynamic analysis of the hydraulic excavator manipulator based on
the experimental data. A three dimensional rigid multi-body mode of the hydraulic excavator
manipulator was built up. Inverse dynamic analysis for typical operation mode was carried out by the
ADAMS program. In order to verify the analysis results with the measured, the hydraulic pressure and
displacement of the cylinders were measured and the dynamic analysis was carried out using
experimental data. From the results of the cylinder driving forces, good agreements are obtained
between the analysis and the measurement.
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Fig. 1 Dynamic model of an excavator
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Fig. 2 Local coordinates of main parts

Fig. 3 Scenario for dynamic analysis
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Fig. 5 Cylinder driving forces

Fig. 6 Reaction forces in local coordinate
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Fig. 15 Reaction forces in local x-direction

ADAMS

Fig. 16 ADAMS



2003

Fig. 17
X Fig.
18 . Fig. 17
, Fig. 13
4.5
5.75
ADAMS
ADAMS
__ M easur ed boom di sp.
————— By ADAM Sinter polation Fundtion
£
g :
800 T T T T T T T T T |

Time (sec)

Fig. 16 Comparison of boom displacements

Calcuate in Adamsusing measured disp.
— — — — By ADAMS Interpolation Function

20000 —

Baomoylinds face

-20000 —]

Time (sec)

Fig. 17 Comparison of boom cylinder driving
forces

716

Calculatedin Adams using measured boom disp.

— — —— By ADAM Sinterpdation Function

ReadionFarceqU1, x-d rectian)
o
|

-40000 T T T T T T T T T 1
4 R 6
Time(sec)

Fig. 18 Comparison of boom reaction forces
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