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Kinetic Resistance of Hydraulic Cylinder for Control Rod H
ydraulic Drive Mechanism in Step-Down Motion Process

QIN Ben-ke, BO Han-liang, ZHENG Wen-xiang, WANG Da-zhong

Key Laboratory of Advanced Reactor Engineering and Safety of Ministry o
T Education, Institute of Nuclear and New Energy Technology, Tsinghua Univ
ersity, Beijing 100084, China

Abstract Hydraulic cylinder isthe main component of the control rod hydraulic drive mechanis
m (CRHDM). Step-up and step-down motions are the functions of hydraulic cylinder. The kineti
c resistance of hydraulic cylinder during step-down motion isthe key parameter in the hydraulic ¢
ylinder structure design and step-down analysis. Theoretical analysis of hydraulic cylinder step-do
wn process was carried out to establish the dynamic model of the process. The step-down vel
ocity and acceleration were obtained by combining the step-down dynamic model and the resu
Its of the CRHDM single cylinder experiment, which lead to two sets of step-down kinetic resista
nce models. Comparison of these two models and their calculation results shows that, under the e
xperimental conditions, the displacement curves inferred from these models agree with the expe
rimental data. And in the model based on step-down acceleration the kinetic resistance is the func
tion of inner cylinder’ svelocity and the hydraulic pressure inside the cylinder, the relationship o
f the coefficientsin the model to the loadingsis easy to obtain, so the kinetic resistance model bas
ed on step-down acceleration is more applicable to engineering use and extension.
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