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CURVES IN ALL THE RIGHT PLACES 
 

What’s the story? 
Applied Functional Materials Ltd (AFM Ltd), a spin-out 
company from the University of Birmingham, is one of 
the world’s leading manufacturers of complex shaped 
ceramic devices. 
 
One such device is known as a piezo-composite. 
Widely used in ultrasonic applications such as 
SONAR, non-destructive testing and biomedical 
imaging, piezo-composites are comprised of ceramic 
piezoelectric pillars (usually a lead zirconate titanate 
(PZT) material in an epoxy matrix).  
 
Piezo-composites have been proven to perform 
better, i.e. have a higher output and better acoustic 
matching to the surrounding medium, than just using a 
sintered ceramic block. However, the manufacturing 
process, which involves mechanically cutting a 
sintered ceramic block to create a pillar array, is 
currently slow, wasteful of material and limited to 
simple pillar shapes and planar composites. 
 
AFM believed that a more efficient manufacturing 
process could be used to create curved piezo-
composites and was awarded SPARK award funding 
to test its theory. 
 
What went on? 
Researchers at the University of Birmingham, the 
solution provider for this particular SPARK award, 
selected waxes that would make suitable mould 
materials, i.e. would be suitable for casting, machining 
and could be removed easily once the ceramic had 
dried. 
 
Initial moulds were cast around metal pillars of 
approximately the right dimensions, which were then 
filled with compatible ceramic slurries. Using standard 
alumina powders at this initial test stage, prototype 
curved pillar structures were successfully created. 
 
In order to produce useable piezo-composites, a 
slurry with higher ceramic content was required, along 
with tighter pillar dimensions. To achieve this, a new 
machined cast wax mould was created. 
 
What happened?  
Inspection of the final sintered structure produced did 
reveal some fine defects, the origin of which is now 
the subject of further investigation by AFM. 
 

However these initial feasibility tests made possible by 
SPARK Award funding have shown that manufacture 
of curved piezo composites is possible and, once the 
initial processing issues have been resolved, could 
result in a commercial deal for AFM worth 
approximately £200k. 
 
As well as this, the SPARK Award study has also led 
to the development of a new moulding technique that 
has great potential for a number of application areas. 
 
The benefits of this project also extended to personnel 
involved as the masters student that carried out the 
work is keen to continue the research, possibly 
studying for a PhD via the CASE Award scheme. 
 
 
 
 
 
 
 
 
 
 
 
 
 
For more information, contact: 
 
Stuart Maclachlan 
PowdermatriX 
email:powdermatrix@ceram.com 
www.powdermatrix.org 
 
Dr Tim W Button  
University of Birmingham 
email:t.w.button@bham.ac.uk 
www.irc.bham.ac.uk/theme3/fmg 
  
Nina Woodman 
Applied Functional Materials Ltd 
email:nina.woodman@afm-ltd.com 
www.afm-ltd.com 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /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 /Error
  /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
  /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 <<
    /ENU (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


