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Fig. 2 Acceleration analysis for 6-DOF vibration system
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Fig. 3 Sketch map for vibration shaker subjected to input

forces
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Transformation matrix principle and control method for six degree-of-

freedom random vibration test

ZHENG Rong-hui', XU Jun®, CHEN Guo-ping', SUN Jian-yong’, CHEN Huai-hai'
(1. State Key Laboratory of Mechanics and Control of Mechanical Structures, Nanjing University of Aeronautics and Astronau-
tics, Nanjing 210016, China; 2. China Aero-polytechnology Establishment, Beijing 100028, China)

Abstract: Six degree-of-freedom (6-DOF ) vibration test is an advanced mechanical vibration environment test method and it is one

of the main research directions in the vibration environmental test at present. In this work, the acceleration characteristics of a 6-

DOF vibration system are analyzed first, and then the acceleration characteristic of any point on the shaker table is established. The

input transformation matrix is derived by introducing the absolute rigidity assumption of the shaker table. The derivation of the out-

put transformation matrix is presented. The output transformation matrix is related to the number and configuration of the shakers,

which indicates the relationship between the six resultant forces of the shaker table and the actual drive forces. Then, the 6-DOF

random vibration control method is formulated which consists of the generation of the drive signals and control of the response sig-

nals. The configurations of the eight shakers and arrangement of the control sensors are discussed. Finally, to verify the presented

method, a simulation example of 6-DOF random vibration test is carried out.

Key words: random vibration; vibration environmental testing; six degrees of freedom; input/output transformation; multi-input

multi-output
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