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Force-Displacement Mixed Control Method
for 3-DOFs Loading System
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(1. School of Civil Engineering, Harbin Institute of Technology, Harbin, China, 150001 ;2. School of Civil Engi-
neering and Architecture , Wuhan University of Technology , Wuhan , China,430070)

Abstract ; The problem of designing controllers for a class of nonlinear systems with considerable
geometric deformation is concerned in order to improve the control performance of three degrees of
freedom ( 3-DOFs ) systems. Force-displacement mixed control method is proposed for loading sys-
tem with 3-DOFs in this paper, which can realize accurate boundary conditions on specimens in
terms of horizontal displacements, vertical forces and rotations. The proposed method improves ex-
perimental accuracy by the contributions of the nonlinear transformation and PI controller. It is
shown that with proper proportional and integral controller gains,the newly developed method is
stable and behaviors excellent performance on the simulations of boundary conditions in terms of
horizontal displacements,vertical forces and rotations. Compared with the traditional external dis-
placement feedback control method without considering the coupling action, the proposed method
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improves the experimental accuracy,and the proposed method will have broad application prospect

on the loading control of system with 3-DOFs.

Key words :loading system with three degrees of freedom ; force-displacement mixed control meth-

od ; coupling action ;nonlinear transformation
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Fig. 4 Test results of rotations
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Fig. 6 The block diagram of force-displacement mixed control method considering the coupling action
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Fig. 10 The simulation analysis of the control method considering the coupling action
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