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Abstract: The problem of fixture design, as one of the
pivotal elements which significantly influence the quality
of process planning in manufacturing engineering,
remains topical, especially in a highly automated, flexible
manufacturing environments. Computer-aided fixture
design has, for a number of years now been in the focus of
a large number of researchers. The results of this
research have allowed a systematized knowledge of the
possibilities offered by computer-aided fixture design.
Emphasized in this paper is the importance of automation
in fixture design. Characteristic approaches to fixture
design automation are reviewed and analyzed. Basic
features, advantages and disadvantages of particular
approaches are examined. The paper concludes with
future directions of research.
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1. INTRODUCTION

During the last couple of decades the computers have
been increasingly used to assist design activities. The
beginnings of their application date back to the sixties of
the last century, when they were first successfully used to
control machine tools. This was followed by an expansion
of their application in various domains of manufacturing
engineering. The concepts of flexible manufacturing
system (FMS) and computer aided manufacturing (CIM)
have evolved since. Today, the emphasis is placed on the
intelligent manufacturing systems which are able to solve
problems without the use of an explicit and detailed
algorithm or a mathematical interpretation of the problem.
Various CAx (Computer Aided Everything) systems are
used to assist product design and manufacture in order to
shorten the time and related costs. Numerous systems
have been developed which allow automation at particular
stages of design and manufacture. Computer technologies
have revolutionized modern manufacturing. From the

standalone CAD/CAM applications, to PDM/ERP
(Product Data  Management/Enterprise  Resource
Planning) systems, the computer technologies have
fulfilled the dreams of every manufacturer — shorter
product development time, higher quality, and lower
costs. Computer-aided fixture design (CAFD) has become
reality as part of this revolution by integrating the fixture
design know-how and CAD platforms. With the aim to
reduce fixturing costs, over the years, various CAFD
systems have been developed to assist fixture designers.
Although numerous research efforts have been aimed at
development of fixture design systems, there is still a
need for development of a method which would assist the
designer at fixture elements level, where the basic task
would be to identify the required structure of fixture i.e.
the optimal number and arrangement of elements
according to predefined criteria. Though the primary
function of a fixture is allow precise location and
clamping of workpiece, there are a lot of other criteria to
be satisfied, which most often pertain to ergonomic
issues. Finally, one of the most important aspects of
fixtures is their impact on manufacturing costs through
assembly time, materials, costs of fixture manufacture,
etc. Another interesting feature of fixture design is the
fact that the various requirements to be met are usually
opposed to one another. Fixture design and manufacture
costs can account for up to 10-20% of the total
manufacturing costs [30]. These costs not only pertain to
fixture material, manufacture and assembly, but also
encompass the costs of fixture design. Lowering of fixture
design costs induces significant economic effects. There
are two approaches to this goal. One is focused on the
development of flexible fixtures, while the other relies on
the simplification of fixture design through computer
application.

2. GENERAL CHARACTERISTICS OF
SYSTEMS FOR AUTOMATED FIXTURE
DESIGN

Computer-aided fixture design is a more recent way of
design (the first attempts at fixture design automation date
back to the eighties of the last century). This approach
evolved as an attempt to overcome the negative aspects of
the conventional design paradigm.

CAFD uses computer to automate the steps in fixture
design. The goal is to generate an adequate fixture
solution within an acceptable time frame, while at the
same time minimizing the subjective influence and effort
of the designer. The most important assumptions for
efficient application of computers in the process of fixture
design are the ‘translation' of designer's knowledge and
experience into a computer-usable form, the development
of a logic used in selection and decision-making, etc [27].
In essence, the systems for automated design are based on
information technologies (IT), while their structure and
principle of functioning make them specialized IT
systems. Regardless of methodology applied in the
development of a system for automated fixture design, the
constituent parts of every system are: module for defining
of input information, module for generation of output
information, and a data base [28].



















<<
  /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


