The Shaft Calculation Software

e Shaft alignment

e VVibration calculations

e Drag and drop modelling

¢ 3D graphical environment

e Base model for quick recalculation

e Customizable reports
with export options



ShaftDesigner - The Shaft Calculation Software

ShaftDesigner is a multi-project, multi-shaft and
multi-state 3d Computer Aided Engineering system
for ship propulsion train calculations.

The ShaftDesigner software uses a base model

to calculate shaft alignment, whirling vibration,
bending (lateral) vibration, axial vibration and
torsional vibration.

The software’s main features are:
e 3D graphical environment for easy visual checks
e Base model for quick recalculations
e Multiple modelling possibilities for
different purposes
e Various shaft alignment calculation methods
¢ Calculations for various types of vibrations
e (Customizable reports with export options
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The multi-shaft system provides the possibility to
handle anything from a single shaft line to complete
propulsion trains with multiple shaft lines, engines
and other components. Each application can hold
a number of propulsion train states.

Another big strength of ShaftDesigner is that all
calculations are performed from a single base
model. Once this base model has been created, any
changes at any time are automatically incorporated
in all applications and can be checked visually with
the 3D representation, minimizing the chance of
human entry errors.

ShaftDesigner contains three main techniques of
modelling. These are free drag and drop modelling
with subsequent correction of object position, drag

and drop modelling using snapping
to prior created object positions
and group placing by distance
from an assigned origin position.
Any modelling error can be easily
corrected using the undo/redo
function or the History Window.

Shaft Alignment
Calculations

The goal of the shaft alignment
calculation is to determine the
location of shaft line bearings
at the time of alignment, or

to optimize the bearing load
of shaft lines. Both of which
provide safe operation of

the vessel’s propulsion train
under all specified operating
conditions.

The location of the shaft line
bearing axis is defined by vertical
and horizontal offsets of the
bearing bush centre point, and

by the angles between the base
reference line and the bearing

bush axis. Shaft line deflections are
calculated automatically when the
application is run. The application
model is automatically constructed from
the base model. Any changes in the base
model update the shaft line’s deflections
immediately.

Shaft alignment techniques supported by
ShaftDesigner are direct calculation, offset
exploration, geometric alignment, catenary
alignment and strain gauge alignment. Thanks to
the reversed engineering capabilities of the software
it is also possible to calculate alignments based on
measured bending loads, bearing stress, jack loads,
sag&gap and shaft deflections.

The application model can be further developed to
meet specific application requirements. The user
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Torsional vibration

Torsional vibration calculations are performed from
the mass-elastic model created with the graphical
editor and also includes both free and forced
vibrations. The results are presented as a graph
showing the vibrations at various RPM and in a
resonance table. Note: For torsional vibration it

is more efficient to manually enter values instead
of relying on the base model, as specific data is
required for torsional vibrations.

Coupled torsional and axial vibration

The coupled vibration application calculates

the axial-torsional vibration parameters for the
installations with directly coupled diesel engines.

Reporting

The results of the various ShaftDesigner
calculations are represented in detailed, but

easily customizable reports, containing all
information needed by the end user. To facilitate
easy analysis of the reports the software
automatically generates graphical outputs to
support the findings. Also, certain results can
immediately be seen in the base model, making

it easy to make preliminary conclusions at a single
glance. All reports are created as a XML document
so they can easily be exported to various

formats, such as html, Microsoft Word™

or Windows Web Archive™ (.mht).
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ShaftDesigner was created by Dr. Yuriy Batrak of Intellectual Maritime Technologies (IMT) in the Ukraine for
Machine Support B.V in the Netherlands as part of their service division in shaft alignment. It was created
as a bridge between IMT’s theoretical expertise with Machine Support’s practical experience in the field of
shaft alignment and mounting. Thanks to the software’s capabilities to perform reversed calculation, the
theory and practical findings could be cross-validated, guaranteeing accurate results. In the development
of ShaftDesigner there was also a close cooperation with leading OEM’s of various components of the
propulsion train in order to meet their needs.

ShaftDesigner Phase Benefits

ShaftDesigner is a useful application in all phases of a ship’s life cycle, from design and
construction, to maintenance and repair. Because of the scope of the software, all phases
have their specific benefits.

Design Phase

e Accurate representation of all components of propulsion train (engine, gearbox,
bearings, propellers, etc.).

e Easy drag and drop function for quick modelling possibilities.

e Functional offset functions for optimizing propulsion train component positions.

e Optimal placement of components at design phase can save a lot of time and money
due to unnecessary re-alignment.

e Possibility to calculate in design phase if harmful vibrations are present.

Construction Phase

e Precise detail input possible to create realistic representation of the to be constructed
propulsion train.

e Bearing offset calculations for optimal shaft alignment.

e Model automatically updated with every entry.

e Theoretically calculated shaft alignments can be verified using jack-loads,
laser alignment or strain gauge techniques.

Maintenance and Repair Phase

e Precise detail input possible to create realistic representation of the to be maintained/
repaired propulsion train.

e Shaft alignment and vibration calculations can help predict which bearings have the biggest
chance of malfunctioning and thus should be checked on board.

e ShaftDesigner is an easy tool for checking alignment changes and hull deflections in the case of
ships being grounded or other incidents.

The Shaft Calculation Software

c/o Machine Support B.V.

Kaartenmakerstraat 7 Phone: +31-(0)180-483828
NL-2984 CB Ridderkerk  Fax: +31-(0)180-483829
The Netherlands info@shaftdesigner.com

www.shaftdesi gner.com MS FOL SHAFTD Rev.01 d.d.05-2009




<<
  /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
  /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

  /CreateJDFFile 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


