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Abstract Repeatability of interferometry depends on the stability of metrology frame to a certain extent, according

to the requirements of stability, structure of the frame is designed. Aiming at the stability problem of high precision

metrology frame caused by random vibration, the finite element model of a metrology frame is established, the power

spectral density (PSD) measured on the fixed platform is used as the excitation, and then the random vibration

response of the frame is analyzed with the PSD module of ANSYS. The analyzed result of stability is 0.5144 nm, and

the experimental value is 0.653 nm, they are in good agreement, and the structure of frame and the actual vibration

condition meet the stability requirements of metrology frame.
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Fig. 1 Structure of metrology frame
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Fig. 2 Grid generation figure of metrology frame
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Table 1 Material parameters

Material E Y 0

Granite 8.1X10" 0.129 3000
457 2.0Xx10" 0.3 7800

Cast iron 1.1X10" 0.28 7200
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Fig. 3 Mode contours of the (a) first, (b) second and (¢) fifth
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Fig. 4 Random vibration PSD of fixed platform. (a) X direction; (b) Y direction; (c¢) Z direction
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Fig. 6 Comparative displacements of the two platforms
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