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High-precision measurement for the three-dimensional

profile of gas turbine blade’s leading edge
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Abstract: In order to solve the bottleneck problem of high-precision measurement for
the gas turbine blade’s leading edge, a high-precision measuring device using phase measure-
ment profilometry was designed for the three-dimensional measurement for the metal gas tur-
bine blade’s leading edge, based on the calibration accuracy improved by a kind of examining
ball array. By the means of designing a multiple view data fusion algorithm and a recursive
algorithm of nonlinear least squares, the three-dimensional profile of the blade’s leading edge
was measured with high precision, and the radii and centers of blade’s leading edge from six-
teen sections of blade’s leading edge were fitted finally. The result shows that the compre-
hensive error of the blade’s leading edge measuring system, methods and algorithms is
+0.03mm. The experimental device and methods are of high efficiency and accuracy, con-

tributing to the progress for blades measurement and modeling techniques.
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Fig.1 Phase measurement profilometry for three-dimensional profile measurement of aluminum disk surface
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Fig. 2 Phase measurement profilometry system
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Fig. 3 Three-dimensional profile of a blade sections
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