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Dynamic modeling and simulation of mast link frame system of
rotary drilling rig

KANG Hui-mei, HE Qing-hua, ZHU Jian-xin
(School of Mechanical and Electrical Engineering, Central South University, Changsha 410083, China)

Abstract: In order to research and improve the dynamic behavior of mast link frame system, a mathematical model of
four-bar linkage based on Newton-Euler method was established. A simulation model of mast link frame system based on
Matlab was built up in Simulink, and four types of mast link frame system were simulated. Analyses and comparisons of
the dynamic simulation results were carried out. The simulation results indicate that the driving force supplied by
hydraulic cylinder of lift-arm has neither relation to the mast posture nor to the relative position of lift-arm and
connecting rod. But the relative position of lift-arm and hydraulic cylinder of lift-arm shows good relation with this force.
The mast posture and the type of mast link frame system have great influence on the two kinds of forces, one is the
restraining force of the pin joint connecting lift-arm and swing platform, and the other is the sum of restraining forces
acting on swing platform. When lift-arm is below connecting rod and hydraulic cylinder of lift-arm is below lift-arm, the
mast link frame system will show better dynamic behavior.
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Fig.1 Four types of mast link frame system
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Fig.2 Schematic diagram of 4-bar mechanism
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