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Development and application of local deformation measurement system at high
temperature

Inoue, Ryo
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In this research, experimental technique for measurement of strain
(displacement) distribution of surface during heating and cooling. Experimental results of
measurement using digital image correlation (DIC), and standard specimen showed that strain
distribution was successfully measured even above 1000 . Furthermore, measurement of strain
distribution of multilayered ceramic coatings was also carried out. Crack nucleation induced by
volume change originating from crystallization was observed around 1000 . Changes in coating during
heating and cooling were understood. Thus, we could demonstrate that effectiveness of developed

experimental technique.
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Fig. 1 Schematic of high-temperature Fig. 2 Typical optical micrograph of speckle
observation system (HTOS) used in this study. pattern on Al,O3 surface.
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Fig. 3 Captured image of o-Al,O3 specimen heated at  Fig. 4 Grey scale histogram of captured image
(a) 23°C, (b) 1000°C, (c) at 1100°C and at (d)1200°C. at room temperature and 1200°C.
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Fig.5 Plots of average strain along x- and y-
direction as a function of temperature.
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Fig.6 Typical SEM photograph of Mullite/Si
multilayer coating on SiC substrate. (a)Top
1000 view (b) cross sectional view.
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Fig. 7 (8)Strain distribution of mullite coating along

x and y-direction, and (b)maximum principle strain. il . I T
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Fig. 8 (a)Average strain of mullite layer (first
heat cycle). (b) Average strain of mullite layer
(second heat cycle).
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