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Research on measurement method of aeroengine blade roughness
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(Changcheng Institute of Metrology & Measurement, Beijing 100095, China)

Abstract: The surface of aero-engine blades has large bending and torsion, and it is difficult to ensure consistent sur-
face roughness during machining. In view of the lack of definitions of measuring position and direction in the current
roughness measurement method when measuring blades, which leads to the problem that the measured roughness value
cannot determine the eligibility of blade roughness, the research on blade roughness measurement method is carried out.
Based on the measured section data of blades, using the roughness probe carried on the CMM, the blade roughness mea-
surement method is obtained by carrying out multi-position and multi-direction roughness measurement experiments on
different types of blades and analyzing the difference of the roughness measurement results in different positions and di-
rections. This method associates the blade roughness with the blade profile, and solves the problem that the measurement
position and direction of blade roughness are not standardized. The research results are of great significance to accurately
and effectively evaluate the qualification of blade surface quality.
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Fig.1 ~ Schematic diagram of blade suction surface and

pressure surface
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Tab.l  Roughness requirements of blade body and

transition arc
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Fig.2 Roughness measuring equipment
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Fig.3 Geometric self-calibration of roughness probe
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Tab.2 Blade types and parameters
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Fig.5 Measuring position of blade roughness experiment
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Fig.6 Schematic diagram of measurement direction in

measurement experiment
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Tab.3  Correspondence between parameter Ra

and sampling length Ir
Ra/pm Ir / mm
= 0.008 ~ 0.02 0.08
> 0.02 ~0.10 0.25
> 0.1 ~2.0 0.80
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Tab.4 Measurement results of standard

multi-groove specimens pm
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Tab.5 Repeated measurement results
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Fig.7 Roughness measurement experiment of No.07 blade
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Fig.10  Test results of roughness of No. 16 blade
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Fig.11  Roughness measurement experiment of
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Fig.12  Test results of roughness of No.20 blade
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