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YINXuemei', JI Shuaicheng”, WU Chao®,
MA Mingfei’, ZHANG Shaolin®

(1. Schoolef Energy and-Rower Engineering,

Zhengzhou University of Light Tndustry, Zhengzhou 450002, China;
2. School of Mechanical.and Electrical Engineering,
Zhengzhou University of Light Industry, Zhengzhou 450002, China;
3. Schoel of Mechanical and Power Engineering,
Zhéngzhou University, Zhengzhou 450001, China)

Abstract: A three-degree-of-freedom visual experimental device for a controlled oil-film
bearing with giant magnetostrictive actuators (GMA ) was presented. The basic structure, work-
thg principle and adjustment method of the experimental device were introduced. A turbo-worm-
screw drive mechanism was used to adjust the vertical height of the experimental spindle. And a
cross sliding table, GMA and a mold spring were adopted to adjust the position of the experimen-

tal bearing on the horizontal plane. It was convenient to change the eccentricity of the experimen-
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tal bearing and to control the bearing seat by using a GMA to reduce the vibration of the rotor.

The pressure and temperature of the oil film of the elliptic bearing were measured on the adjusted

experimental bench. Adjustment experiments of static balance position of the rotor supported by

the elliptic bearing were also carried out. Results showed that it was obvious to change the static

balance position of the rotor system by controlling the short axis oil film of the elliptical bearing.

The experimental device can be used to conduct experiments such as axis trajectory acquisition,

rotor power frequency vibration control, formation and fracture observation of oil film and cavita-

tion with rotating speed between 0~10 000 r/min, laying a certain foundation for the subsequent

experiments on the dynamic performance of GMA oil film bearing.

Key words: oil film bearing experimental device; gaint magnetostrictive actuators(GMA) ;

three degrees of freedom; static balance position; vibration control
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Fig.1 Structure diagram of experimental device
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Table 1 Main performance parameters of elliptical bearing with length diameter ratio of 0.8

€ n/(r/min) K,./(kN/mm) K, /(kN/mm) F/N ¢/(mL/min)
2 700 1.245 24.534 3.2 28.54
0.025
10 000 4.610 90. 870 12 105.7
2 700 7.817 57.761 85.5 35.41
0.325
10 000 28.95 213.930 316 131.2
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Fig.6  Detection and control system composition and

hardware device
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