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A Study on Life Assessment for In-Service High-Temperature
Components Using Image Processing Technique
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ABSTRACT

The creep life fraction can be evaluated by the degree of grain deformation since the grain of Cr-Mo base
metal deforms in the direction of stress. The grain deformation method using image processing technique is
developed for life assessment of in-service high-temperature components. The new assessment model of
grain deformation method is presented to apply to in-service components and is verified by interrupted
creep test for ex-serviced material of 1Cr-0.5Mo steel. The proposed model, which is irrespective of stress
direction, is to evaluate mean of the absolute deviation for the measured ratios which are diametrical max-

imum to minimum dimensions for grains.
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Table 1 Mechanical Properties

Property
Yield Sirength(MPa) | Tensile Strength(MPa) | Elongation{%)
Material
Reheat-treated 362.8 541.3 2.3
Ex-serviced Mm.6 492.3 33.0
DIN 17175:13CrMod4 275 min. 450 ~ 590 19.0 =in
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Fig. 1 Creep-rupture strength of reheat-treated and
ex-serviced materials
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Fig. 2 Configuration of image processing system
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b) Aspect ratio = x/y

a) Angle of deformation

Fig. 3 Measurement of grain deformation
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Fig. 4 Measurement procedure of grain deformation
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Fig. 5 Distribution of grain deformation using image process-
ing technique
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Fig.7 Relation between creep life fraction and deformation
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Fig. 8 Distribution of deformation index for creep life frac-
tion of ex-serviced material at 550°C, 14kg/mm’
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Fig. 9 Distribution of deformation index for creep life frac-
tion of reheat-treated material at 538°C, 16kg/mm’*
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Fig. 10 Distribution of deformation index for creep life frac-
tion of reheat-treated material at 538°C, 16kg/mm’
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Fig. 11 Distribution of deformation index for creep life frac-
tion of ex-serviced material
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Fig. 12 Distribution of deformation index for creep life frac-
tion of ex-serviced material
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