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Design and error analysis of measurement structure for

large aperture space camera mainboard

Gao Chao, Chen Fang, Sun Haiyang
(Beijing Institute of Space Mechanics & Electricity, Beijing 100094, China)

Abstract: High precision and stability are demanded for mainboard as a core construction of high resolution
space camera, thus, traditional measurement methods could not match the application requirements. According to
the structure and specification of the mainboard used in a large aperture camera and the capability of measurement
equipment, horizontal placement was adopted for flatness test of mainboard datum plane using gantry coordinate
measuring machine (CMM). The concept of quasi-kinematic mount was introduced, the mainboard was supported
by 3 inverted Bipods to avoid clamping and assembly deformation, a specialized measurement structure was
designed and manufactured as well. The position and magnitude of unloading force were confirmed by numerical
simulation based on ABAQUS and Matlab with an index of datum plane's flatness error (PV). The results show
that using designed measurement structure datum plane's flatness error is less than 2 um. This method promotes
the capability of CMM for measurement of large precise objects and has widely application prospect.
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Tab.1 Requirement of mainboard datum plane

Flatness error of front barrel mounting

interface (base A)

Stability of base A’s
flatness

Flatness error of technological
datum (base B)

Design requirement <0.012 mm

<0.004 mm <0.02 mm
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Fig.2 Gravity deformation of mainboard in different placement status
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Fig.6 Gravity deformation of mainboard without reloading
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36 - Flatness test results of mainboard
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