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Abstract

To address the issues of high energy consumption, large emissions, and poor speed regulation
performance in conventional hydraulic excavators, a novel control strategy based on a dual-variable
power source system with optimal efficiency and displacement adaptability is proposed. This
strategy aims to achieve flow matching for the entire machine. This strategy is driven by a pure
electric motor, capitalizing on its advantages of excellent speed regulation performance, rapid re-
sponse, and strong overload capacity. The basic structure and operating principle of the strategy

SCEG|I M SAREE. BT AR ] AU AZ M LREFRREPE T TE0]. S 5, 2024, 13(2): 1841-1851.
DOI: 10.12677/mos.2024.132172


https://www.hanspub.org/journal/mos
https://doi.org/10.12677/mos.2024.132172
https://doi.org/10.12677/mos.2024.132172
https://www.hanspub.org/

are introduced, and the control process is analyzed. The controllability and energy-saving charac-
teristics of the proposed control strategy were validated through the construction of a combined
AMESim-MATLAB simulation model that incorporates three different driving modes. The research
results indicate that the proposed control strategy achieves cost savings of approximately 64%
compared to diesel engine drive and 33% compared to fixed-speed motor drive.
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Figure 1. Electric excavator system schematic
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Figure 2. Load-sensitive pressure differential variation chart
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Figure 3. Optimal efficiency-based displacement adaptive control
strategy diagram for dual power source system
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Figure 4. Co-simulation model of electric hydraulic excavator
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Figure 5. Simulink co-simulation model
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Figure 6. Displacement diagram of typical operating conditions for actuators
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Figure 7. Actuator and pump pressure chart
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Figure 8. Engine and motor speed curves under typical operating conditions
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Figure 9. Diesel engine and electric motor energy consumption chart
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Figure 10. Variable speed motor energy savings percentage curve graph
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