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Three Dimensional Modeling and Inverse Dynamic Analysis of
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Abstract

This paper presents a three dimensional modeling and dynamic analysis of a hydraulic excava-
tor. An excavator composed of a boom, an arm, a bucket, two boom cylinders, an arm cylinder,
and a bucket cylinder is used for the analysis. Each cylinder is modeled to two separate bodies
linked by a translational joint. Judging from the actual degrees of freedom of the excavator,
proper kinematic joints are selected to exclude redundant constraints in the modeling. In order to
find the reaction forces at kinematic joints during operations, inverse dynamic analysis is carried
out. Dynamic analysis is also carried out to verify the results from inverse dynamic analysis. The
DADS program is used for analysis, with proper modification of the DADS user routine according
to various motions.
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Fig. 1 Configuration of an excavator
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Fig. 3 Joint selection among boom, arm, and arm
cylinder
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Fig. 7 Modeling of the bucket
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Table 1 Distance of each cylinder versus time

Time Boom cylinder Arm cylinder Bucket cylinder Comparison of
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5.32 2.16 2.56 2.46 Lowest position
10.6 2.16 2.56 2.78 End of digging
15.7 2.90 2.40 2.78 Turn for dumping
18.9 2.90 2.40 1.90 Dumping operation
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