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Simulation study on dynamic characteristics of
asymmetrical hydraulic cylinder
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(1. School of Mechanical and Electrical Engineering, Central South University, Changsha 410083, China;
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Abstract: On the basis of continuity principle of fluids, dynamic characteristics of asymmetrical
hydraulic cylinder are investigated by means of force equilibrium analysis. Based on the proposed
mathematical model of the cylinder, relationship between damping ratio and natural frequency is
obtained as well as the simulation results of dynamic characteristics of hydraulic cylinder of the
bucket of an excavator in MATLAB. The velocity response curve and press curve of the large cham-
ber reveal the dynamic characteristics visually. Measures to increase the velocity response and to

improve the motion stability of the bucket cylinder are proposed based on the analysis of the main
factors influencing dynamic characteristics. The contradiction between decreasing overshoot and
increasing response speed of the cylinder needs to be resolved by considerations to specific circum-

stances.
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Fig.2 The block diagram of asymmetrical hydraulic cylinder
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Fig.3 The block diagram of computer simulation of the dynamic characteristic of bucket hydraulic cylinder
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Tab.1 Performance index of bucket hydraulic cylinder
I H o jg:RlCIE U Bt 8]/ s AR P} [a]/s
®E  0.002 509 959 905 308 0. 003 789 959 905 308 0.402 172 209 869 159 0. 005 869 959 905 308
=11 0. 001 028 602 798 665 0. 002 509 959 905 308 0. 623 462 307 030 840 0. 001 028 602 798 665
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