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Modeling and Simulation Research on the Vehicle Control
System of Pure Electric Excavators Based on Simulink

Wenchao Che Jiafeng Feng
College of Automotive Engineering, Weifang, Shangdong, 262737, China

Abstract

In response to the “dual carbon” strategy, the electrification of construction machinery has become the core of industrial upgrading,
with the vehicle control unit (VCU) being crucial for the performance of pure electric excavators. Addressing the issues of lengthy
development cycles, high testing costs, and slow iteration in traditional control systems, this study focuses on a 20-ton pure electric
crawler excavator. Using model-based design (MBD), a forward simulation model of the vehicle was constructed in Simulink,
incorporating the power battery, drive system, and electro-hydraulic coordination. Multi-mode coordination, torque distribution,
and condition-adaptive energy recovery strategies were developed, along with a “perception-decision-execution” VCU simulation
platform. Typical working condition tests demonstrated that the system achieved precise component coordination, with mode
switching <100ms and no impact, meeting ISO lifting force requirements and achieving a 14.3% energy-saving rate. The study
confirmed the effectiveness of MBD and provided support for VCU iterative optimization.
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