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Simulation of Dynamic Characteristics of Excavator Working Processes and
Multi-objective Optimization Design Method of Main Component Parameters

LIN Shuwen LU Zhe® WEI Shijia CHEN Jianxiong GU Tianqi XIE Yu
School of Mechanical Engineering and Automation, Fuzhou University, Fuzhou,350108

Abstract: To address the issues that the existing excavator component parameter optimization de-
sign could not ensure optimal performance across various positions and conditions throughout the ex-
cavation operations, and did not consider the energy consumption characteristics of the operational
processes, a new multi-objective optimization design method of excavator work device parameters
with the target of the power and energy consumption characteristics of the whole typical working con-
dition operational processes was studied. Through the dynamics simulation of the ADAMS-based para-
metric excavator virtual prototype, the drive force and power characteristics of the hydraulic cylinders
in four typical operating conditions were analyzed, the optimization conditions of work devices were
determined, and a new multi-objective optimization model was established which considering the drive
force transmission ratio and power characteristics of the hydraulic cylinders in the typical operating
conditions. The parameters of the bucket, stick and boom were optimized in a sequential multi-objec-
tive process in combination with the parametric virtual prototype of a complete excavator work device.
The optimization results demonstrate the effectiveness of the new multi-objective optimization method
by improving the performance of the work device in transmitting power during excavator operations
while reducing the energy consumption of the hydraulic cylinders.

Key words: excavator; main component parameter; virtual prototype;processing characteristics;
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Fig.1 Diagram of hinge point relationship of backhoe

excavator mechanism
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Fig.2 Hydraulic cylinder drive function and external

load drive function curve
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Fig.3 Force variation curves of three sets of excavator

hydraulic cylinders under typical working conditions
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Fig.5 Flow chart of mechanism parameter sequence

optimization of excavator working device
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