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Measurement of microscopic surface topography of alloy dimple fracture
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Abstract: Scanning White-light Interferometry (SWLI) was proposed to measure the complex micro-
scopic surface topography of a dimple fracture of 30CrMnSiA alloy. The Linnik structure was adopted
in the system and the 3D image of the dimple fracture was rebuilt by the cosine Fourier analysis algo-
rithm. Experiments show that the longitudinal measuring accuracy is better than 5 nm for a scan range
of 120 pm. The cosine Fourier analysis offers strong abilities of phase extraction and noise suppres-
sion, and an ideal 3D reconstruction image of the dimple fracture is obtained. The obtained surface da-
ta were tested for fractal dimension by a slit island method. At incised height from 40% to 70%, the

fractal dimension values range from 1. 630 4 to 1. 643 2 with an average of 1. 641 7 and the standard
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deviation of 0. 012 0, which indicates that the dimple fracture of 30CrMnSiA has a typical fractal char-

acter. In conclusion, the SWLI is an effective way to measure the microscopic 3-D fracture surface to-

pography,and it is characterized by high longitudinal precision, long dynamic measuring range and

high reconstruction efficiency.

Key words: scanning white-light interferometry;alloy; dimple fracture; spatial frequency domain; mi-

croscopic 3-D profile
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