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Fractal Analysis of Diffraction Image Data for Material
Damage Evaluation using Imaging Plate.

(Abstract)

Fractal analysis was applied to two-dimensional diffraction rings detedted with Imaging
Plate (IP) in order to evaluate fatigue damage of materials. The material used in the study
was low alloy steel (A508-2). About one eight image data in whole diffraction image data
was analyzed to calculate fractal dimension, Four different parts of diffraction ring having
different central angle were analyzed. It was found that fractal dimension shows a linear

dependency on fatigue damage in case of sample to which plastic strain of 0.5% was applied.
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Table.1 Conditions of heat treatment.

Primary Normarizing : (890~905T ) % 12. 3 hour—A.C.
Tempering : (645~650T ) x 12. 3 hour—F.C.
Refining Quenching :  (870~890T) x 6.5 hour—W.Q.

Tempering :  (650~670C) x 6.5 hour—F.C.

Stress Rereiving

(608~670C ) % 45,4 hour—F.C.

Table.2 Mechanical properties of sample.

Yield Stress, MPa Tensile Strength, MPa Elongation, %
468 622 285
Table.3 Conditions of fatigue test.
Aet, % N, cycle Life ratio Symbol
4553 0.25 Al
0.5 9106 0.50 A2
’ 13658 0.75 A3
18212(=Ny) 1.00 A4
771 0.25 Bl
1.5 1543 0.50 B2
) 2314 0.75 B3
3086 1.00 B4
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Table.4 Conditions of X-ray analysis.

Characteristic X-ray Cr—Kao
K filter V foil
Diffraction plane o 211
Tube voltage 30kV
Tube current 10mA
Collimater ¢ 1 mm
Camera length 80mm
Exposure time 600sec
(84

Vo o =180deg

Fig.1 Summary of image abstraction.
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Power spectrum S(f)

Frequency f, Hz

Fig.2 The relationship between frequency and power spectrum.
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Fig.4 Plot of life ratio vs. fractal dimension D relation
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Fig.5 Plot of « vs. fractal dimension D relation
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