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Research on Coaxiality Detection Technology Based on Laser Sensor

YAN Minwei, ZHANG Yingjie, DAI Bochao, LI Yunlong
(School of Mechanical Engineering, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract; Aiming at the coaxiality detection of axle housing of reducer, a coaxial measuring
device is designed by using two-dimensional laser displacement sensor. The measuring data are
obtained by rotating the sensor in the hole with one round, and the measuring process is
controlled by the encoder to realize the closed loop control. Compared with the traditional contact
measurement method, the data acquisition efficiency is improved greatly. In order to determine
the coaxiality error, a new method for three-dimensional (3D) point cloud data processing is
proposed by using least squares iterative algorithm. First, the acquired data represented with
angle and radial distance are transformed into 3D point cloud. Then, the minimum residual error
is defined as the optimization target, and the optimal axis is calculated by using the Gauss
Newton iterative method, in which the data from the whole cylindrical hole surface is utilized.
The axis of two holes and their common axis are determined with the minimum residual. Then,
the coaxiality error can be calculated by the common axis. Compared with the traditional methods
that calculate the axis by using several cross-section centers, the measuring accuracy is improved

by using proposed method. In addition, some factors, such as the installation accuracy of the
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measuring device and the radial runout of the shaft, are considered and analyzed for improving

measuring accuracy. Finally, experimental result is compared with that of three coordinate

measurement machine.

Keywords: coaxiality; laser displacement sensor; least squares iterative algorithmj;

error compensation
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