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Measurement of Bundle Sizes of Martensite Structures and Facet Sizes of
Brittle Fracture Surfaces by Applying a Technique of Texture Analysis

Osamu FURUKIMI, Makoto IMANAKA, Y3 ITO and Mitsuru YANAGISAWA

Synopsis :

Bundle sizes of the martensite structures and facet sizes of brittle fracture surfaces were measured in
quenched and tempered 80 kgf/mm? steels by applying a technique of texture analysis. The cooccurrence
matrix derived by HARALICK was useful to analyse degital images of the martensite structures and the

brittle fracture surfaces.

The contrast parameter which is one of the parameters derived from the cooccurrence matrix, was
found to have good relationships with the bundle size of the martensite structure and the facet size of the
brittle fracture surface. Therefore, a bundle size and a facet size can be quantitatively known by measuring
contrast parameters of a martensite structure and a brittle fracture surface, respectively.
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Model patterns including different textures.

Fig. 1.

Table 1. Methods of texture analysis.

—— Auto-correlation function
—— Fourier transform

Textural edgeness
Statistic — Mathematical morphology

B approach—"—"; Spatial gray tone dependence

F—— Run length

Cooccurrence matrix

—— Auto-regression model

Texture— +—— Space lattice filter

Correlation map
L— Image vector
[ Weak texture measures

Structural —Relative extreme density

approach —Relation tree

Strong texture measures
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Fig. 2. Cooccurrence matrix.
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Photo. 1. Typical martensite structure of HT-80
steel observed by optical microscopy.
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Fig. 3. Model of martensite structure.
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(a) Bundle size : 10 pixels (b) Bundle size : 20 pixels
(c) Bundle size : 30 pixels (d) Bundle size : 40 pixels

Fig. 4. Model patterns of bundle of martensite
structure.
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Photo. 2. Optical macrograph of Charpy
fracture appearance of HT-80 steel.
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Fig. 5. Model patterns of Charpy brittle
fracture appearance.
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Table 2. Chemical composition of steel (wt%).

C Si Mn P S Cu Ni Cr Mo \% Al B
0.12 0.25 0.78 0.011 0, 004 0. 25 1.02 0. 48 0. 20 0. 037 0. 063 0. 0009
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