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【Research Activities】 
  Composition dependence of Young's modulus in β  Ti-Nb base alloys was investigated in 
relation to the stability of β phase. A minimum of Young's modulus in the binary alloys appears 
at such a composition that athermal omega phase transformation is almost completely suppressed. 
Formation of isothermal omega phase by aging after quenching increases Young's modulus. 
Optimization of alloy composition in Ti-Nb-Sn alloys leads to low Young's modulus of about 40 GPa. 
The composition dependence of Young's modulus obtained experimentally in this study can be 
qualitatively explained by the theoretical discrete-variational Xα cluster method (Ref.1 ). The 
composite steel sheet of iron aluminum alloy and steel was produced by clad rolling, in which 
fabrication condition was determined by deformation resistance between the constituents derived 
from process simulator. Laminated composite sheet consisting was fabricated using a process 
condition determined by the flow stress ratio, and exhibits superior deformability. The composite 
steel could be cold rolled to 120 mm thickness (99.8% reduction), and wound to a coil without 
damage (Ref.2 ). The microstructures and high-temperature mechanical properties of an 
A2O3/YAG/ZrO2 eutectic Melt-Growth-Composite (MGC) solidified unidirectionally were studied. 
The eutectic MGC has strong preferred growing orientation such that <300> Al2O3 and 
<100>ZrO2 in the preferred growth orientations. It shows excellent high-temperature strength 
and can deform plastically above about 1500 K (Ref.3 ). The hydrogen absorbing properties of 
binary TiMn2 based alloys were studied. In the annealed alloys, the Mn content of the TiMn2 
phase is about 60 at.%; whereas in the alloys beyond 59.4 at.%, it increases with increasing the Mn 
content of the alloys. Correspondingly, the hydrogen absorbing capacity of the alloys increases 
with increasing the Mn content up to 59.4 at.%, but rapidly decreases with a further increase of 
the Mn content. These observations suggest that the alloy composition exhibiting the maximum 
hydrogen absorbing capacity is determined by a compromise of a high volume fraction and a low 
Mn content of the TiMn2 phase (Ref.4 ). The lattice variations and thermal expansion of 
Mo(Si1-x,Alx)2 with x=0 to 0.6 were investigated. The crystal structure of Mo(Si,Al)2 alters from 
C11b to C40, and further to orthorhombic C54 and the mean values of the coefficients of thermal 
expansion (CTE) increases with the increasing Al substitution. In order to reduce the CTE 
mismatch and to maintain a protective Al2O3 formation on Mo(Si,Al)2, it is proposed to incorporate 
materials with lower CTEs into C40-type Mo(Si,Al)2 with a high Al content (Ref.5 ).   
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【Plan】 
  New titanium-based alloys aiming for low Young's modulus and super-elasticity will be studied. 
Based on the previous result for Ti-Nb-Sn ternary alloy, new designed alloy with Al and V 
replacing for Sn and Nb, respectively, will be investigated. In addition to alloy composition and 
microstructure controlling, phase stability controlling by thermo-mechanical treatment is applied 
in order to improve the properties. Moreover, various materials processing methods will be applied 
to fabricate the material to the arbitrary shape. In the study of functional laminated composite of 
Fe-Al alloy and steel, surface coating of Al2O3 or TiO2 will be applied to improve the corrosion 
resistance in various aqueous solutions. The corrosion mechanism of the coated composite in 
aqueous solution will be elucidated by both electrochemical experiments and surface analysis 
using XPS and SIMS. In the study of pulverization by hydrogenation processing, the effect of 
temperature, pressure, cycle and duration time in hydrogenation on pulverization will be studied. 
Furthermore, the electrochemical properties for the condenser made of the pulverized powders will 
be investigated by comparing with that of commercial condenser. In the study of visible-light 
sensitive TiO2 photocatalysis, the photocatalysis activity of alloyed TiO2 will be investigated to 
improve the property under visible light illumination based on the electron-neutrality concept. A 
new metallic biomaterial coated with visible-light sensitive TiO2 photocatalysis such as 
sterilization of chemical SUBSTANCE and self-cleaning will be fabricated. Furthermore, plasma 
treatment by plasma reactor and SPS process will be applied to fabricate bulk TiO2 material with 
superior photocatalysis properties. 
 
 
 



<<
  /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


