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Design of inner diameter measurement system for large

workpieces based on laser interferometry
QU Jie .CHEN Benyong .YAN Liping .LOU Yingtian
(Precision Measurement Laboratory, Zhejiang Sci-Tech
University, Hangzhou 310018, China)

Abstract: When laser interferometry is used to measure large workpieces on-site, it is necessary to lay
long-stroke linear guide rails, making the structure of the measurement system become complex. To solve
this problem, a retractable measuring arm with a modular post-rod structure was used in this paper to
design a large workpiece inner diameter measurement system based on the laser interferometric
displacement measurement., The system consists of a displacement measurement module, a rotation driven
module and a data acquisition and processing module. A double-supported outer diameter decreasing
structure was used in the measurement arm of the displacement measurement module, which effectively
reduced the bending deformation during large-scale measurement. The hybrid circle fitting algorithm
combining the Pratt method and the LM method was used to carry out the least squares circle fitting, and
accurate parameters such as the radius and roundness of the measured workpiece were obtained. The
centering experiment, the static stability experiment, the inner diameter measurement of the actual
workpiece and the repeatability experiment of the designed system were carried out. The repeatability

experiment showed that the standard deviations of the radius and roundness of the same circle were 17. 60
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pm and 25. 48 pm, respectively, and the standard deviations of the radius and roundness of four different

circles were tens of microns, which were consistent with the machining accuracy of the workpiece,

demonstrating the feasibility and effectiveness of the developed measurement system. The results have

shown that the system can be applied to the on-site measurement of large workpieces, and can effectively

detect and evaluate parameters such as the inner diameter and roundness of the workpiece.

Key words: laser interferometer; large workpiece; inner diameter measurement; least squares

method; finite element analysis
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