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ABSTRACT: The work aims to study the effects of autocorrelation length on reconstructed surface characterization parameters
in the process of computer simulation, and lay a foundation for exploring the relationship among different surface characteriza-
tion parameters, and also the relationship between autocorrelation function (ACF) and surface properties of usability. Computer
simulation surface test of 3D rough surface morphology was carried out 16 times for various combinations of autocorrelation
length 3, 10, 30, 100 in two directions using the same specific parameters (RMS, Skewness, Kurtosis) in the new FFT method

proposed by the author. The effects of parameters which were correlated with morphological features were analyzed from the
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perspective of combinations of autocorrelation length in different direction. Mean summit curvature, summit density and RMS

slope were negatively correlated with autocorrelation length in two different directions. However, the fastest descending auto-

correlation length showed a positive correlation, and texture aspect ratio was related to proximity of autocorrelation length in

two directions. Summit density and the fastest descending auto-correlation length were both sensitive to smaller autocorrelation

length among different autocorrelation lengths, but less sensitive to changes in larger autocorrelation length. Mean summit cur-

vature and RMS slope showed the same high sensitivity. Height distribution parameters among surface characterization parame-

ters are not correlated with autocorrelation length on computer simulation surface, while structure proportion parameters are sig-

nificantly correlated with autocorrelation length.

KEY WORDS: anisotropy; autocorrelation length; characterization parameters; computer simulation; three-dimensional rough

surface;
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Fig.1 Autocorrelation function of graphite grinding surface
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Fig.2 Contrast of autocorrelation function simulation face
with real face on of graphite grinding surface in x, y direction
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Tab.2 Parameter errors before and after reconstruction with different combinations of autocorrelation length

X y S,/nm Sy/nm Sex Sku SRZE Y% SqRZE/% SR 22/%
3 3 0.798 27 1.0001 0.000 221 2.9962 -0.22 0.01 -0.13
3 10 0.797 91 0.999 94 —-0.001 29 3.0021 -0.26 —-0.01 0.07
3 30 0.799 28 0.999 51 -0.022 79 2.9674 -0.09 —-0.05 -1.09
3 100 0.798 88 0.999 49 —-0.009 36 2.9619 -0.14 -0.05 -1.27
10 3 0.797 41 0.999 89 —0.004 48 3.0072 -0.32 —-0.01 0.24
10 10 0.799 51 1.0006 -0.015 44 2.9728 —-0.06 0.06 -0.91
10 30 0.797 84 0.998 32 0.014914 2.9508 -0.27 -0.17 -1.64
10 100 0.795 82 0.995 63 —-0.032 83 2.9498 -0.52 -0.44 -1.67
30 3 0.798 41 0.999 89 —0.008 26 2.9835 -0.20 —-0.01 -0.55
30 10 0.798 96 0.998 82 0.053 325 2.9488 -0.13 -0.12 -1.71
30 30 0.7967 0.997 67 —-0.009 89 3.0107 -0.41 -0.23 0.36
30 100 0.785 78 0.995 48 —0.157 88 3.03570 -1.78 —-0.45 1.19
100 3 0.797 87 0.999 42 -0.023 89 3.0051 -0.27 —-0.06 0.17
100 10 0.796 89 0.998 —0.046 51 2.9518 -0.39 -0.20 -1.61
100 30 0.792 35 0.986 91 —-0.000 12 2.8593 —-0.96 -1.31 —4.69
100 100 0.795 703 0.994 777 —-0.023 51 2.938733 =3.77 -3.92 -1.75
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Fig.3 Effects of (a) (b) (c) (d) (e) different autocorrelation length points on S, Ssc, Saq> Str» Scar respectively
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