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A Study on Analysis of Dynamic Characteristics of
Main Control Valve for Hydraulic Excavator using AMESim
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ABSTRACT

The hydraulic excavator has been a popular research object for automation because of its multi-workings and economic
efficiency. The objective of this paper is to design each components and to construct boom, arm, bucket circuit. These models
modeled with AMESim show us change of variables and behavior of excavator. Simulation model will be used for simulator
of excavator.
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Fig.1 Simplified hydraullc circuit of hydraulic

excavator
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Fig.2 Pump and Regulator
(a) Hydraulic symbol
(b) AMESim model and super-component
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2.3 Main Control Valve
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2.3.1 Booml1 valve
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Fig.4 Open area vs stroke characteristic diagram of

Boom1 valve
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Fig.5 AMESim model of Booml valve

2.3.2 Boom2 valve
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Fig.6 AMESim model of Boom2 valve
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Fig.7 AMESim model of Arm1 valve
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2.3.4 Arm2 valve
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Fig.8 AMESIm model of Arm2 valve

2.3.5 Bucket valve
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Fig.9 AMESim model of Boom cylinder
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Fig.10 AMESim model of hydraulic circuit of
hydraulic excavator

3.2 Cylinder Force
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Fig. 11 Cylinder force of boom cylinder
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Fig.12 Simulation Results of Boom

(a) angle at boom joint (b) spool displacements
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Fig.13 Simulation Results of Bucket
(a) angle at bucket joint (b) spool displacement
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