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Abstract: For the low accuracy and bad consistency of blade edges in aero engines, a non-contact opti-
cal measuring system was established to measure the geometric dimensions and contour shapes of
blade edges in a rapid and accurate way. In the system, a traditional coordinate measuring machine
was taken as a platform, a special sensing device composed of two laser scanning sensors fixed at a
certain angle to each other was taken as the front-end sensor and several data post-processing algo-
rithms were integrated. In the measuring procedure, five transversals at the leading and trailing edges
were selected and their contour information was measured to determine the geometric dimensions and
machining allowance of the measured blade edges. The system could be used as a component of the
manufacturing system to link the segments of designing, manufacturing and measuring of blades to-

gether. Finally, the leading and trailing edges of three sections of a blade after precision forging are
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measured by the system. The measuring results verify the effectiveness and practicability of the opti-
cal measuring system and show that the repeatability of the system meets the requirements for design

and measuring of blade edges. In conclusion, the system could serve as an evaluating means for the

machining quality of the leading and trailing edges of blades.

Key words: aero-engine; blade edge; non-contact measurement ; optical sensor
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Fig.1 Measuring model of blade edges
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Fig. 2 Optical measuring system for blade edges
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Fig. 3 Measuring principle of the laser sensor WIZprobe
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Fig. 4 Special sensor device
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Fig.5 Measuring results of a blade section
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Fig. 6 Flow chart of measuring the blade edges
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Tab.1 Measuring results of leading edges (mm)

B ¥5 AA BB cC DD EE
" 1 0.004 —0.059 —0.085 —0.113 —0.117
A 2 —0.010 —0.062 —0.086 —0.119 —0.119
]
3 —0.004 —0.063 —0.087 —0.119 —0.119
5 1 —0.022 —0.047 —0.017 0.021 —0.001
T2 —0.018 —0.045 —0.014  0.023 —0.002
]
3 —0.025 —0.046 —0.014 0.021 —0.005
me 1 —0.018 —0.037 —0.011 0.047  0.054
2 —0.020 —0.040 —0.014 0.046  0.053
i
3 —0.013 —0.038 —0.013 0.044  0.051
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Tab. 2 Measuring results of trailing edges (mm)

wE FS AA BB cC DD EE
1 —0.021 —0.014 0.003 —0.010 —0.009
%* 2 —0.017 —0.011 0.007 —0.008 —0.010
L 3 —0.015 —0.015 0.006 —0.007 —0.010
1 —0.163 —0.132—0.088 —0.016 0.041
%* 2 —0.160 —0.136—0.089 —0.022 0.035
wE 3 —0.160 —0.134—0.087 —0.021  0.034
e 1 —0.080 —0.017 0.019  0.061 0.102
T 0,065 —0.010 0.024  0.065 0.107
wE 3 —0.065 —0.010 0.025 0.066  0.107
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Tab. 3 Maximum repeatability error of every section

(mm)
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