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[Research Activities]

In this fiscal term, we have succeeded in fabricating small pressure sensors with ultrahigh
sensitivity, and the smallest geared motor in the world both of which are made of metallic glasses.
In addition, we have found new non-equilibrium materials in Co-based alloy system with higher
mechanical strength than that we found in the last term. Furthermore, we also have found
Fe-based alloy system with high strength, high saturation magnetization and excellent hard
magnetic properties. The metallic glass sensors produced in this term enable us to use them under
higher pressure atmosphere, which is as twice high as that of stainless sensors, and have a more
than four times higher sensitivity than that of the stainless sensor. There are two types of the
sensors: high pressure type made of Ni-based alloy, and high sensitivity type made of Zr-based
alloy, and by adopting strain-gage-vaporization techniques well-developed for the metallic glasses,
we are proceeding the researches aiming at the industrialization of these sensors by the fiscal
term of 2007. In addition, we have also succeeded in fabricating the smallest geared motor in
which the micro scale gears are built-in. The geared motor is made of metallic glass with a
diameter of 1.5 mm, and has a gear-reduction ratio of 40:1. The geared motor of metallic glass has
a longer endure life time than that of steel by the factor of thirty or more, which enable us to
produce the gear motor with miniturelization and high-load properties. We have started to conduct
the researches with the aim of using this geared motor as drive source in advanced medical
equipment such as an endoscope or a catheter, so as to achieve the aim until the fiscal year of 2006.
We have developed another new non-equilibrium material in Co-based alloy with ultra-high
strength more than 5000 MPa. The CossFez0Tas5Bs1.5 alloy exhibits the supercooled liquid region of
72 K before crystallization, and can be produced as a bulk metallic glass with a maximum
diameter of 2 mm. Furthermore, the alloy has a high strength of 5185 MPa, high Young's modulus
of 268 GPa, and its high strength exceeding 5000 MPa remains in the temperature ranges up to
698 K. We have found good soft magnetic materials in Fe-based alloys with high saturation
magnetization of 1.5 T, low coercive force as small as 3 A/m, and high permeability of the order of
17,000 at 1 KHz. We have also developed another Fe-based alloy with hard magnetic properties in
Fe-Pt-B system by controlling the morphology and make it as a nano-composite material. The
composite exhibits good hard magnetic properties: remanence of 0.79-0.82, saturation
magnetization of 0.93-1.05 T, coercive force of 375-487 kA/m, and maximum energy product of
118-127 kd/m3.
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[Plan]

The research scheme of this fiscal term can be mainly classified into following four topics. (1)
Development of new non-equilibrium alloys: Using the empirical criteria for the achievement of
stabilization of supercooled liquid, we are planning to search for alloy systems with much higher
stability than the previous ones. Then, we will try to fabricate metallic glasses in a single-phase
and nano-crystalline- and nano-quasicrystalline phases dispersive states as well. Then, we try to
find out the clues for obtaining new bulk metallic glasses with ultra-high strength and high
ductility which have never obtained to date for any kinds of materials. Then, we will investigate
fundamental data on novel atomic configurations, alloy systems and compositons for the formation
of solid solutions with nanometer grains size, and their atomic configurations, structure,
morphology, composition segregations in a nano-scale, mechanical properties, corrosion behavior,
magnetic and electronic properties. These fundamental data are used for the evaluation of the
alloys for basic studies and industrial utilities. The target alloy systems are ferrous alloy systems
consisting of Fe-, Co-, Ni-, Mg-, Ti-, Al- and Cu-based alloys, which all described above are of great
high social needs. (2) Computational predictions: By conducting the thermodynamic analyses of
the empirical criteria which are practically used for the development of non-equilibrium alloys,
and describing them with thermodynamic functions, we are going to establish the computational
techniques for the prediction of stabilization of the supercooled liquid and the formation of
non-equilibrium phases. (3) Progress of industrialization of the non-equilibrium alloys: By

developing the suitable process and optimizing the compositions of the alloys, we will evaluate the



possibility for the industrialization of the alloys, and we will have been developed in this term. On
the basis of the fundamental findings exemplified as structure, morphology and fundamental
properties of the materials of several kinds of non-equilibrium materials, we will investigate the
industrial properties. Furthermore, we will develop new fabrication- and work-process by utilizing
the phase transformations in a supercooled liquid range and characteristics of the
nano-equilibrium phases. I ascertain the utility of the new non-equilibrium alloys as industrial
materials.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /KOR <FEFFd5a5c0c1b41c0020c778c1c40020d488c9c8c7440020c5bbae300020c704d5740020ace0d574c0c1b3c4c7580020c774bbf8c9c0b97c0020c0acc6a9d558c5ec00200050004400460020bb38c11cb97c0020b9ccb4e4b824ba740020c7740020c124c815c7440020c0acc6a9d558c2edc2dcc624002e0020c7740020c124c815c7440020c0acc6a9d558c5ec0020b9ccb4e000200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /CHS <FEFF4f7f75288fd94e9b8bbe7f6e521b5efa76840020005000440046002065876863ff0c5c065305542b66f49ad8768456fe50cf52068fa87387ff0c4ee563d09ad8625353708d2891cf30028be5002000500044004600206587686353ef4ee54f7f752800200020004100630072006f00620061007400204e0e002000520065006100640065007200200035002e00300020548c66f49ad87248672c62535f003002>
    /CHT <FEFF4f7f752890194e9b8a2d5b9a5efa7acb76840020005000440046002065874ef65305542b8f039ad876845f7150cf89e367905ea6ff0c4fbf65bc63d066075217537054c18cea3002005000440046002065874ef653ef4ee54f7f75280020004100630072006f0062006100740020548c002000520065006100640065007200200035002e0030002053ca66f465b07248672c4f86958b555f3002>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


