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Abstract
The high flux density of the monochromatized and well-collimated X-ray and the high-resolution detector provide a new
3D observation tool for microstructures of metallic alloys and ceramics. The X-ray micro computerized tomography in
BL47XU of SPring-8 (SP-uCT) was applied to observe microstructures produced through the eutectic reaction for Sn-
based alloys and an Al,0;~Y,0; oxide system. The constituent phases in the eutectic structures were three-dimensionally
identified, in which the lamellar spacing ranged from several to 10 um. Since the 3D structure of the unidirectionally soli-
dified specimens contains history of the eutectic structure formation, the 3D structure obtained by SP-uCT gives useful in-

formation to consider the microstructure evolution.
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Figure 1. Schematic illustrations of (a) the unidirectional solidifi-
cation and (b) the unidirectionally solidified specimen.
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Figure 2. SEM images of the eutectic structures. (a) Sn—Pb and
(b) ALO;~YAG systems. Cross sections are perpendicular to the
growth direction.
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Figure 3. Coupled growth model for the eutectic systems. (a) mor-
phology, (b) phase diagram, (c) concentration profile of the liquid
phase at solidifying front, and (d) lamellar-spacing dependence of
the interface temperature.
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50um

Reconstructed images of the Sn—26 at.% Pb eutectic structure (growth rate: 1 mm/h). (a) 3D image (185 x

185160 mm) and (b) slice images in z direction (185 x 185 mm). Numbers indicate the z position of the cross sectional

images in the 3D image.
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Figure 5. Reconstructed images of the lamella in the Sn—Pb regular
eutectic alloy (growth rate: 1 mm/h). (a) cross sectional images of
the xy plane, (b) lamella change, and (c) schematic illustration of
the lamella change and the adjustment of the spacing. Numbers indi-
cate the relative growth length in the vertical direction.
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Figure 6. (a) Reconstructed image of the ALLO;-YAG (ALO;—

18.5 mol%, growth rate: 1 mm/h) eutectic structure (xy plane, 260
mm % 285 mm), (b) crystal orientation of the ALO; and the YAG
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(a) (b)

(a) 3D images of the Al,O;—~YAG eutectic structure (Al,0;-18.5 mol%, growth rate: 1 mm/h) eutectic struc-

Figure 7.
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