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Analysis of Energy Efficiency of an Excavator During Digging Operation
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Energy during excavation works of a hydraulic
excavator is consumed by both the earth pressure and
its operations. Therefore, after clarifying the mechanism
to be generated excavation reaction, it'll be possible to
generate an efficient excavation trajectory. However the
earth pressure model of the excavation trajectory by arc
had been targeted, horizontal sweep isn't considered
on the model. In addition, to evaluate energy efficiency,
the energy consumption is verified only based on data
of excavation reaction force obtained from mock test.
So, if the excavation reaction force can be calculated
using the earth pressure model, it'll be possible to
evaluate the energy efficiency from the excavation
trajectory without mock tests. On this paper, both the
earth pressure model of the excavation trajectory with
horizontal sweep and simulation method for energy
efficiency evaluation is verified.
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Coordinate system of reaction force
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Kinematic model of excavator
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Excavation trajectory conditions
Test S, /S, 1(mm) d (mm)
1 2 208 23.5
2 1 47.5 33.5
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Experimental results of excavation

Test | Scooped soil (g) | Works(J) |Energy efficiency (g/J)
1 486 2.97 164
2 450 2.99 151
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Simulation results of excavation

Works ratio
Test Works ratio
earth pressure gravity
1 1 1 1
2 0.486 1.099 0.408
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Energy consumption by simulation
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