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Abstract

The method of electro-hydraulic proportional controlling means matched by pump valve compound
flow rate was proposed to achieve flat-pushing while designing the national largest face-shovel hydraulic
excavator with the bucket capacity of 15 m* and machine weigh of 260 t. The ratio of hydraulic cylinders’
flow rate was ascertained by computer coordinate control during the flat-pushing process, the co-
simulation research of dynamics of mechanical systems and hydraulic system in developing mining
excavators’ flat-pushing process was carried out by using the software of ADAMS and AMESim. The
displacement, velocity and pressure of arm mining process in various hydraulic cylinder on the small
excavator were validated by the experiment. It is confirmed that co-simulation research methods can

accurately simulate the practical working environment of excavator.
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Fig.1  Schematic of co-simulation
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Fig.2  3-D model of face-shovel hydraulic excavator
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Fig.3  ADAMS model of face-shovel hydraulic excavator
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Fig.4 Analysis of flat-pushing excavate force
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Fig.5 Load simulation curve
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Fig.6  Co-simulation model
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Fig.7  Working process of flat-pushing
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Fig.8 Excavating trajectory of flat-pushing model
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Fig. 11  Change curve of flat-pushing force
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Fig. 12 Displacement curves of all cylinders
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Fig. 13 Velocity curves of all cylinders
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Fig. 14 Forced curves of all cylinders

B 14 AU RL R 32 S o P ] 4%
L3 TR P HE L AR M SE B, Z ST EE R, TR
L AP BB UL 52 T K, DR R SN 25 LA AR 2 fip
J& R O T ROR

15 SRR GLICAT I R S i 2k, BEA P-4

[k F1p/MPa
w 5

6
HJE] 2 /s
FI1S A WORELTCHT I I ) 2k
Fig. 15 Large chamber pressure of all cylinders
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Fig. 16 Large chamber flow rate of all cylinders
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Fig. 17  Output power curve of pumps
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