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Abstract

Hybrid technology has become the key technology to improve energy efficiency of hydraulic exca-
vators. Based on it, several energy recovery schemes have been widely studied. After analyzing the
characteristics of ordinary excavator slewing mechanism, a kind of motor-driven rotary energy
recovery solutions has been introduced. It uses an electric motor instead of hydraulic motor to
drive the slewing mechanism, and uses super-capacitor to be energy storage unit. Meanwhile, the
vector control algorithm has been used to control the electric motor. Simulation results show that
this solution could achieve good energy recovery efficiency.
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Figure 1. The hydraulic schematic of the slewing
system
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Figure 2. The power-train schematic of a parallel hybrid excavator
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Figure 3. The structure diagram of the slewing platform
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Table 1. The main parameters of the slewing system
7z 1. 7-ton ZRH R EEEIRSH
ZH 1B ZH fE
[E] 4 k¢ 10 RPM R 7-ton
AR 1844.3 kg-m? WL AER 476 kg
THEHE 3278.7 kg'm? B2 T 5 [ L 3m
Table 2. The main components parameters
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Figure 4. Model of the slewing system based on AMEsim
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Figure 5. The vector control principle of the electric motor
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Figure 6. The rotary speed and expected input torque of the model
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Figure 7. The working current and voltage curve of the super-capacitor
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Figure 8. Curves of output torque and 3-phases current of the electric motor
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