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Sample Conditions of Measurement of Carbon Fibre Composite Surface Topography

He Weijun Zhao Fuling

( Key Laboratory for Precision and Non-Traditional Machining Technology of Minisiry of Education,
Dalian University of Technology,Dalian 116024 )

Wang Yuan

Abstract

omelry error. Aimed at the uncertainty in selecting sample conditions for the users depending only on their own experi-

Determination of sample conditions is of great influence on the surface assessment of microscopic ge-

ence, one method that can determine appropriate sample conditions objectively was developed. Based on 2D spectral
analysis and considering the Nyquist sampling theorem and aliasing effect, a normalized proximity factor was proposed
to determine proper sample conditions. Experiments validate it applies to the measurement of surface of carbon fibre

composites. Resulis indicate that it is more reasonable to measure the surface of machined workpieces several times

with larger sample space and select the mean or maximal values of roughness.

Key words 2D spectral analysis, Sample conditions, Carbon fibre composite, Surface topography
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Tab.1 Proximity factor C calculated from C/C composites
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Tab.2 Proximity factor C calculated from C/Ph composites
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Sum 10pm 20pum 50pum
128 x 128 -0.0935 -0.0596  0.0387 0.0994
256 %256 -0.0924  -0.0619  0.0701
512 x512 -0.0960  -0.0719
1024 x1024  —0.0961
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Tab.3 Values of surface roughness for different sample conditions

I Apm e R S,/ pm S,/ um S,/ pm S,/pm S,/ pm See Siy

10 256 x256 4.22 5.87 124 33.9 90 -2.04 15.1

C/C 5 1600 x 1600 4.19 6.21 148 50.8 96.8 -1.91 16.9

20 128 x 128 2.98 4.41 88.0 26.3 61.7 -0.536 8.17

20 128 x 128 3.69 4.80 79.2 38.9 40.3 -0.430 5.24

C/Ph 5 1600 x 1600 3.82 4.99 83.1 40.6 42.5 -0.336 4.64

50 128 x 128 2.62 3.45 48.7 27.1 21.6 -0.905 6.07
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Tab.4 Values of surface roughness for proper sample conditions

T & X4 5./ pm S/ pm 5./ pm S,/ pm S,/ pm Se St
1 4.22 5.87 124 33.9 90.0 -2.04 15.1
2 4.46 6.20 135 48.3 87.8 -1.33 9.9
C/C
3 3.82 5.81 139 41.8 95.1 -2.69 27.6
EHME 4.167 5.96 132.67 41.3 90. 967 -2.02 17.533
1 3.69 4.80 79.2 38.9 40.3 -0.43 5.24
2 3.86 5.02 73.6 37.0 36.7 -0.246 4.01
C/Ph
3 3.33 4.31 76.9 39.7 37.2 -0.451 4.29
SERHE 3.627 4.71 76.567 38.533 38.067 -0.376 4.513
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