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ABSTRACT: Objective Multiple-axis machining may cause surface texture defects, like waviness, on complex aeronautical
structure components, which have the characteristics of thin walls, complex structure and low stiffness etc. In order to control
and eliminate milling surface waviness, accurately obtaining and evaluating the parameters of the waviness can supply visual

reference for them. Methods A method combining frequency spectrum analysis and wavelet analysis was proposed in this paper.
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Frequency spectrum analysis was firstly conducted to study the comprehensive surface topography to find the frequency band

range of valid topography information based on the condition of surface topography characteristics. Then, the original surface

topography was decomposed by Daubechies wavelet technique. The information containing different frequency components was

arranged into the non-overlapping frequency bands. Approximation coefficients and wavelet coefficients were calculated

through the Mallat algorithm and the different frequency components in surface topography characteristics were extracted.

Finally surface waviness characteristic information was obtained. Results The extracted surface waviness from an aircraft

structure component by the proposed method was compared with the measurement data of a surface profiler. Good agreement

was obtained between the results of the two methods, demonstrating the correctness of the proposed method. Conclusion The

proposed method is effective for extracting the waviness information on the milling surface.

KEY WORDS: aircraft structure components; surface waviness; frequency spectrum analysis; Daubechies wavelet; Mallat al-

gorithm
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Fig.2 Frequency bands in surface topography characteristics
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Fig.4 Simulated comprehensive surface topography and the
result of spectrum analysis: a) simulated comprehensive sur-
face topography, b) spectrum analysis
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Tab.1 Statistical information of the surface waviness pa-

rameter
fiE 4/pm s M i L /%
|[A[>4 52 2.48
3.5<|4|<4 65 3.10
3<]4|<3.5 185 8.81
2.5<|4|<3 214 10.19
2<|4]=2.5 391 18.62
1.5<|4|=2 518 24.67
1<|4I<1.5 551 26.24
0<]41=1 97 4.62
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Tab.2 Statistical information of the surface roughness

parameter

PRI 4/pm HE M 5 /%

|[A]>1.2 27 1.29
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0.4<|4|<0.6 725 34.52
0.2<[4]<0.4 516 24.57
0<[4|<0.2 106 5.05
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Tab.3 Surface roughness and waviness parameters

measured by PGI830 um
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