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Development of Algorithm for Wear Volume Evaluation
using Surface Profile Analysis

Hyung-Kyu Kim and Seon-Jae Kim*

Korea Atomic Energy Research Institute, *Korea Institute of Nuclear Safety

Abstract — A method of calculating wear volume is developed using the signal processing technique. The low-
pass filter with Fourier transform and the “windowing” are implemented in the method. User-defining feature is
also included in determining the cutoff frequency of the low-pass filter and the baseline for the volume inte-
gration. Commercial software, MatLab®, is used for the programming. Since the method uses the original wear
data without simplifying the wear shape, it can give a further accurate result than the previously utilized methods,
which often adopted the simplification. Tt becomes further powerful if the contacting body has a general shape
rather than that gives well-formed surface traction (e.g., the Hertzian). The validation of applying the average
surface roughness, Ra, to the “windowing” and the baseline for volume integration is discussed.
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Fig. 1. Measured profile of the worn surface from

surface roughness tester.
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Fig. 2. Low pass filter shape in frequency domain
(cutoff frequency: 20" and 30" components in trans-
verse and axial direction, respectively).
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LVDT, 8: Water Tank, 9: Stationary Specimen (Spring),
10: Oscillatory Specimen (Tube).
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Table 1. Comparison of wear volume evaluated by present method and shape simplification (as a semi-ellipsoid)

Specimen  Overall Dimension Max. Depth Wear Volume (10° mm’) Difference
No. (Length/Width, mm) (um) Present Method (A)  Simplified Shape (B)  (Factor, B/A)
#1 1.687/0.373 8 169 2636 15.6
#2 1.029/0.308 10 36 1659 46.1
#3 3.118/0.730 13 476 15493 325
#4 3.109/0.744 12 324 14534 449
#5 2.019/0.700 11 306 8140 26.6
#6 0.283/0.331 7 98 14.0
#7 0.966/0.169 3 4 256 64.0
#8 2.707/0.454 10 41 6434 156.9
#9 2.719/0.371 9 22 4754 216.1
#10 2.702/0.483 11 58 7517 129.6
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