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Abstract: Aiming at the measurement of surface topography of magnetic fluid contained in
revolving containers, a multi-step measurement method based on the synchronous chopper
modulated linear laser projection was proposed. According to the principle of linear laser
projection measurement, synchronous revolving window chopper modulated laser is introduced to
obtain the steady projection light curve on the surface of magnetic fluid. In the meantime, taking
the advantages of multi-revolving averaging and lightness enhancing effect of long exposure time,
the projection light curve pictures with high brightness and contrast were obtained. A high
transparency acrylic plate was adopted to guarantee good sealing performance and light
transmission quality in the experiments. The height formula of magnetic fluid surface was
deduced, in which the influence of refractive index of the acrylic plate on the measurement results
was taken into account. Experiments were carried out under different revolving speeds and
magnetic field intensities to verify the accuracy of the proposed method. The method can measure
the surface topography of magnetic fluid in revolving containers, and truly reflect the motion
state of the magnetic fluid under magnetic and centrifugal forces.
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