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Abstract

1

J

method was used to calculate fractal

In this paper, Fractal analysis was applied to evaluate machined surface profile. The spectrum
dimension

of generated surface profiles by

Weierstrass-Mandelbrot fractal function. To avoid estimation errors by low frequency characteristics
of FFT, the Maximum Entropy Method (MEM) was examined. We suggest a new criterion to define
the MEM order m. MEM power spectrum with our criterion is proved to be advantageous by the

comparison with the experimental results.
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Fig.1 Fractal dimension by spectrum method
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Fig.2 Effect of weighted FFT method
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(a) A measured profile(ground surface)

(b) A generated fractal image(ground surface)
Fig.3 Fractal image and real surface profile
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1 |Lapped| 0.75*10° | 1.24*10™ 1.88 | 7.68'10" o0
2 [Lapped| 0.75*10° | 1.25%10° 170 | 7.68'10* (c) Data3(F.D=1.579, G=1.190*10" (m))
3 |Ground| 0.75%10° | 1.19*107° 1.58 | 7.68*10" Fig.4 Generated fractal surfaces for simulation
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Table.2 Calculated FPE ratio, m, fractal
dimension error

FPE ratio| m |Calculated F.D|Error(%)
Datal(F.D=1.882) 0.261 |54 1.912 -2
Data2(F.D=1.701) 0.204 |26 1.741 -2
Data3(F.D=1.579) 0.260 21 1.578 0
Data4(F.D=1.880) 0.254 |54 1.906 -1
Data5(F.D=1.680) 0.251 |25 1.682 0
Data6(F.D=1.460) 0.210 |19 1.464 0
Data7(F.D=1.630) 0.246 |24 1.612 1
Data8(F.D=1.882) 0.246 |41 1.952 -4
Data9(F.D=1.701) 0271 |24 1.712 -1
Datal0O(F.D=1.579) | 0.239 |22 1.566 1
Datall(F.D=1.880) 0.242 141 1.947 -4
Datal2(F.D=1.680) | 0253 |24 1.674 0
Datal3(F.D=1.460) | 0.195 |20 1.418 3
Datald4(F.D=1.630) | 0.264 |22 1.645 -1
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Fig.9 Comparison of estimated fractal dimension error
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