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Development of thermal expansion compensator utilizing giant negative thermal
expansion of ruthenium oxides
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We have improved the functionality and elucidated the mechanism of negative
thermal expansion (NTE) in Ca2RuO4-y, which shows a huge NTE due to the material microstructural
effects consisting of anisotropic thermal deformation of crystal grains and voids. By substituting
Ru with Fe or Sn, the operating-temperature range could be expanded while maintaining the volume
change related to NTE. Detailed electron diffraction and synchrotron radiation X-ray diffraction
experiments have shown that the alignment and melting of electron orbitals associated with the
previously overlooked monoclinic strain is essentially important. We found the Cu2V207 system as a
NTE material with the same microstructural effect as Ca2Ru04-y, and succeeded in producing fine

Barticles with a particle size of about 1 p m and exhibiting NTE characteristics comparable to bulk
y the spray-drying method.
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