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Measurement accuracy optimization method study of the thin
wall piece with U shape section
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Abstract: In order to improve the measurement accuracy of thin wall piece with U shape section by CMM, the
precision optimization method is studied from two aspects of temperature and measuring force respectively.
Based on the principle of atomic thermal vibration, the influence factors of thermal expansion of aluminum
alloy materials are analyzed, the temperature influence is introduced into the measurement capability
evaluation algorithm, the boundary conditions of temperature compensation can be implemented, the
experimental data of variable temperature measurement are analyzed by Minitab, and the thermal expansion
function of the thin-walled parts in radial direction is fitted. The temperature compensation of the measurement
results can be realized within the temperature boundary range. Aiming at the internal structure of the RDS
XXT probe system, through the mechanical analysis of the probe structure and the establishment of the mining
point trigger mechanical model, it is determined that the picking point trigger mode of the probe system is
torque trigger. Based on the theory of material mechanics, the deformation mechanism of the measured parts
under the torque trigger mode is analyzed, and the experimental results show that the measurement accuracy
can be improved effectively by selecting the length of the measuring rod and measuring the height of the cross
section reasonably.
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