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Summary

Welding is an essential manufacturing process implemented in almost every major
industry, welds quality and integrity being essential for the safety of a wide range of
products and structures.

In this context, the COFUND-MANUNET III project, acronym: KBS-Weld, contract
25 from 1* of March 2018, entitled "Knowledge-Based System for Welded Structures and
Technologies", aims at developing a knowledge-based system that works as a computing
support for planning the welding process, allowing the end-users to choose the best
combinations of welding materials, welding technologies and welding parameters to create
the welded structure with the required properties.

For implementation of the COFUND-MANUNET III-KBS-Weld project, a
consortium of the following institutions in Romania was established:

- Project Coordinator (CO) - National Institute for Research and Development in

Welding and Material Testing - ISIM Timisoara;

- Partner (P): S.C. SAM ROBOTICS SRL, Timisoara.

COFUND-MANUNET HI-KBS-Weld project consortium is completed by the
European partner: Izertis S.L, Gijon, Spain.

All partners of the consortium participated in implementation of the stage 3/2020
entitled "Knowledge-Based System for Welded Structures and Technologies". The project
management ensured that the planning and implementation of the activities foreseen in the
implementation plan were achieved, which led to the fulfilment of the stage 3/2020 specific
objectives:

- SO3. Construction of an advanced and easy-to-use model for the correlation and
optimisation of input and output data of a welding process;

- SOA4. Integration of computational components and validation of the whole ICT
system at lab scale.

To achieve the current stage objectives, the following scientific and technical
activities were carried out:

Project management:

- Supervising the activities to be implemented;
- Communicating with the partners and with the project team;
- Communicating with the managing authority and reporting the results.

Thus, during the stage 3/2020, the CO has managed, analysed and synthesized the
partial scientific and financial data received from project consortium partners, data that
were stored and processed.

System construction, integration and validation:
- Finalisation of the knowledge-based system for welded structures and technologies
(KBS-Weld);

- Validation of the KBS-Weld system for relevant scenarios.




Dissemination of the project / project results:

- Updating the project website;
- Publication of scientific papers in journals and presentations at international
conferences;

- Patent application;
- Media campaign.

All activities carried out and the results obtained during implementation of the stage
3/2020 are described in detail in scientific and technical report (RST) in extenso.

In order to finalize the knowledge-based system for welded structures and
technologies (KBS-Weld), the experimental program was developed to generate new data
and correlations between the welding parameters and the mechanical characteristics
obtained for GMAW of fine-grained steels plates (S420MC and S460MC respectively).

Thus, chapter 1 of the RTS presents the experimental program and the results
obtained.

Chapter 2 presents the experimental program implemented to validate the KBS-Weld
system.

Chapter 3 presents the dissemination report that includes all the actions and events
organized within the project in order to disseminate the results obtained, to ensure the
project visibility (media campaign and organization of workshops). In this report are
mentioned both the scientific papers published or presented, as well as those developed to
be presented at future international conferences. The report also presents a patent
application.

Chapter 4 presents the conclusions regarding the activities carried out and the results
obtained in the stage 3/2020.

In the frame of the project stage 3/2020, the KBS-Weld project website was updated.
It could be accessed on: http://kbs-weld.ro.

Conclusions

During the third stage, the knowledge-based system for welded structures and
technologies was finalized and an experimental program was developed in order to validate
the KBS-Weld knowledge-based system, in the laboratory conditions.

The system has been validated for the particular case of the fillet welded joints made
of S420ML fine-grained steel sheets of 4 mm thick. In this case the welding process was
modelled properly, the system providing two combinations of welding parameters which,
by implementation, lead to proper quality of the welds, corresponding to the level B of
acceptance (very good quality of the welded joints).

The system was also validated in the particular case of the butt welded joints made
of S420ML fine-grained steel sheets of 4 mm thick, but in this case, it was appreciated that
the KBS-Weld system provided two combinations of welding parameters which, by
implementation, lead to a quality of the welded joints considered to be at the limit. The
results obtained are encouraging, but it can be improved by increasing the number of the
experimental results that the system has in its database.



Thus, it has been proven that by exploiting the data generated by advanced machine
learning techniques, the KBS-Weld system can provide a combination of materials and
welding parameters for various type of welded joints that meet the quality requirements
specified by end-users.

The KBS-Weld system serves as a software tool for professionals in the industry of
welded components and structures. Users can find useful information on base materials and
filler welding materials, welding parameters, welding experiments and results obtained by
testing them on the platform.

The system helps to reduce the costs related to the preliminary experiments and the
tests that have to be performed in order to develop the Welding Procedure Specification
(WPS).

Bibliography (selection)

e Regression diagnostics: Identifying influential data and sources of collinearity, by D.
A. Belsley, K. Kuh and R. E. Welsch

e "Lightgbm: A highly efficient gradient boosting decision tree", G. Ke et al., Proc.
Adv. Neural Inf. Process. Syst., pp. 3149-3157, 2017.

e Cortes, Corinna, and Vladimir Vapnik. "Support-vector networks." Machine
learning 20.3 (1995): 273-297.

e K. Manikya Kanti, P S Rao, Rangajanrdhan, AMA Rani (2014), Mathematical
Modeling for the Prediction of Depth of Penetration in Double Pulse GMA Welding
Using Fractional Factorial Method, Applied Mechanics and Materials, 660, 347-351.

e V. Miclosi: Tratamente termice conexe sudarii prin topire a otelurilor, Vol. I, Editura
sudura, Timisoara, 2003.

e [. Mitelea, V. Budau, Materiale si tratamente termice pentru structuri sudate, Editura
de vest, Timisoara, 1992

e M. Burca, S. Negoitescu: Sudarea MIG/MAG, 2004

e Speel, P-H. et al, Conceptual Modelling for Knowledge-based Systems,
Encyclopedia of Computer Science and Technology, Marcel Dekker Ink., New
York, 2001

e Sapuan, S.M., A knowledge-based system for materials selection in mechanical
engineering design, Materials and Design 22 (2001)

e Yi-Lung Tsai, et. al., Knowledge-based Engineering for Process Planning and Die
Design for Automotive Panels, Computer-Aided Design & Applications, 7(1), 2010

e Chandresh Rajnikant Mehta, Knowledge-based Methods for Evaluation of
Engineering Changes, PhD Dissertation, The University of Michigan, 2010.




<<
  /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /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 <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /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 [436.535 612.284]
>> setpagedevice


