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SUMMARYSUMMARY

hi i l i l i f l i h f ll l dThis article presents an implementation of a new algorithm for all templates needThis article presents an implementation of a new algorithm for all templates need
I d i l Shi S h f i b d d 2D b di l Th di lIndustrial Ship System: the conforming bed and 2D‐bending templates. The displayIndustrial Ship System: the conforming bed and 2D bending templates. The display

di b h d l h d h d f fnecessary distances, between the quadrangular mesh and the curved surface, for tnecessary distances, between the quadrangular mesh and the curved surface, for t
i f h hi ' l h ll A l l i d i h I d i l Shiconstruction of the ship's steel hull. A complete tool, integrated in the Industrial Ship p , g

i i d d d bl it t h dl ll th i f ti f h iprecision and speed, and enables it to handle all the necessary information for shapingp p , y p g

DEVELOPMENT FOR THE CONFORMING BEDDEVELOPMENT FOR THE CONFORMING BED

Step 1: Auxiliary plan The selected auxiliaryStep 1: Auxiliary plan. The selected auxiliary
which has been used in the meshing processwhich has been used in the meshing process
Step 2: Projection of the plate edges using the saStep 2: Projection of the plate edges using the sa
development tooldevelopment tool.
St 3 Ch i f j ti t f thStep 3: Choice of a projection vertex from thep p j
t th l di ti t i Ltwo orthogonal directions as parametric axes: Lg p
d T l)and Transversal).)

i di i lStep 4. Moving distances equivalent to 150mStep 4. Moving distances equivalent to 150m
i i f h f hi h i j d hinterior of the surface which is projected on thesinterior of the surface which is projected on thes
fi idd d l b l d)first gridded column must be placed)first gridded column must be placed)

S 5 C i ll l li h hStep 5: Carrying out parallel lines to the orthoStep 5: Carrying out parallel lines to the ortho
h di f di i i f h b d f hthe distances of division of the beds of each prothe distances of division of the beds of each pro

l h Shi d “Hij d J B ” 10example the Shipyard “Hijos de J. Barreras” = 10p py j

Step 6: Take the minimum height of the panStep 6: Take the minimum height of the pan
(example: 500mm )(example: 500mm.)

Step 7: Maximum dimensions of the bed inStep 7: Maximum dimensions of the bed inp
example of Shipyard “Hijos de J Barreras” 8 30example of Shipyard Hijos de J. Barreras = 8.30

St 8 R j t th d f th thStep 8: Re‐project the nodes of the orthogonap p j g
original 3D s rfaceoriginal 3D surface.g
S 9 Fi d h i i i h h 3D fStep 9: Find the cutting points with the 3D surfacStep 9: Find the cutting points with the 3D surfac
Step10: Measure the projection lines which cStep10: Measure the projection lines which c
distances from the elevation points on the confodistances from the elevation points on the confo
into account the minimum distance taken frointo account the minimum distance taken fro
height (case of Barreras 500mm) Should one ofheight (case of Barreras 500mm). Should one of
difference must be added until 500mm.to all thedifference must be added until 500mm.to all the

Step 11 Obtain a report with coordinates (L TStep 11: Obtain a report with coordinates (L,Tp p (
vertex of the surface projected and distvertex of the surface projected, and distp j
corresponding to each grided column (lengthcorresponding to each grided column (lengthp g g g
line)line) .
Step 12: Carry out plans which are normal anStep 12: Carry out plans which are normal an
auxiliary plan through the lines which define thauxiliary plan through the lines which define th
which is common to the plate development toolwhich is common to the plate development tool
Step 13: Cutting of the plans for the 3D surfStep 13: Cutting of the plans for the 3D surf
surfaces are the bending templates but we neesurfaces are the bending templates, but we nee
able to checkable to check.
Step 14: Measurement of the distances fromStep 14: Measurement of the distances from
(transversal) and height(transversal) and height.
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d d f i d h i h l ided for cutting and shaping the plates in anded for cutting and shaping the plates in an
d h d i b d h b i i f hyed method is based on the obtaining of theyed method is based on the obtaining of the
h ifi i f l b di d i hthe verification of plate bending used in thethe verification of plate bending used in the
S h b b i d hi h idp System, has been obtained, which providesp y , , p

i l d tin plans and reports.p p

plan is the same CONCLUSIONSplan is the same CONCLUSIONS

Th f ll i l i hame tool as for the The following conclusions, among others, areame tool as for the The following conclusions, among others, are
i ifisignificant:significant:

i i d de origin edges andg g
L T (L it di l Ob i i h i h f h f WL x T (Longitudinal Obtaining the optimum meshes for each surface. We( g Obtaining the optimum meshes for each surface. We

b i h h hi h b dj h f Iobtain the mesh which best adjusts to each surface. In
d h

obtain the mesh which best adjusts to each surface. In
hi h l ll h d ki dmm. towards the this respect, the tool allows the undertaking andmm. towards the

( h h
t s espect, t e too a o s t e u de ta g a d
i li ti f th 3D h i d t h h tse axes (where the visualization of the 3D mesh in order to choose whatse axes (where the

id t b th l t t th l f dwe consider to be the closest to the real surface, and,, ,
th th b t t bt i th fl t d l t F tthus the best one to obtain the flat development. Fastp

ti Th d f th t l i t bl i th toperation: The speed of the tool is notable, given thatp p , g
lth h hi th d b d hi h

l ki
although graphic methods may be programmed, which

gonal axes, taking
g g p y p g ,
d t t [2] th ld l b lgonal axes, taking

d i l (f
are used at present,[2] they would always be slower.

oduction place (for
p ,[ ] y y

oduction place (for
000 1000 )000 x 1000mm))

The definition of the finished tool: As shown
nel from the floor

The definition of the finished tool: As shown
nel from the floor throughout this project it has been possible to developthroughout this project, it has been possible to develop

a tool implemented in the Integrated System of
the factory (LxT)

a tool, implemented in the Integrated System of
the factory (LxT) Engineering and Design which provides enoughy

00x 9 746mm
Engineering and Design, which provides enough

00x 9.746mm. precision in the flat undevelopable surfaces whichprecision in the flat undevelopable surfaces which
shape the hull of the vessel, apart from giving all theshape the hull of the vessel, apart from giving all the
necessary information for production, placement,necessary information for production, placement,
cutting and curving.cutting and curving.

l h thal mesh upon thep

Sole model: The undertaking of the developed plans isSole model: The undertaking of the developed plans is
ce. also significant, as it is directly generated upon thece. also significant, as it is directly generated upon the

h d l h f h h ll d l h hcorrespond to the three‐dimensional patches of the hull model, which is acorrespond to the three dimensional patches of the hull model, which is a
l d d l b d f l lorming bed taking unique sole design model to be used for calculation,orming bed, taking unique sole design model to be used for calculation,

l i d f h b i iblom the minimum analysis and manufacture, thereby preventing possibleom the minimum analysis and manufacture, thereby preventing possible
i h hi h i h h df these be less the incoherence which occurs with the present system duef these be less, the incoherence which occurs with the present system due

h l k f l d le rays projected. to the lack of a sole model.e rays projected. to the lack of a sole model.

T) from the originT) from the origin) g
tances in heighttances in heightg
of the projectedof the projectedp j

nd parallel to thend parallel to the
he frame a vectorhe frame, a vector
.
face the resultingface, the resulting
ed distances to beed distances to be

m the axis originm the axis origin

mentation to obtain flat development of undevelopable surfaces in industrial shipmentation to obtain flat development of undevelopable surfaces in industrial shipp p p

Barcelona 1984Barcelona 1984.



<<
  /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
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments 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
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 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
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /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
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /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 ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


