
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

No 3/2015 



 
 

Problemy Eksploatacji – Maintenance Problems 
Scientific quarterly of the Institute for Sustainable Technologies  
– National Research Institute (ITeE – PIB) 
 
Information about articles printed in the Journal can be fund in the following three renowned databases: 
• Index Copernicus – the international specialized platform promoting scientific achievements, and supporting 

national and international collaboration between scientists, publishers of scientific journals and R&D 
units; 

• BazTech – bibliographic and abstract database about Polish technical journals, in which articles from 
selected  Polish journals in the field of technical sciences and environmental protection are stored;  

• TEMA (Technology and Menagement) WTI-Frankfurt eG, Frankfurt am Main. 
 
Articles are reviewed by reviewers constantly cooperating with the Journal. The list of them is presented on the 
website of the Journal: 
http://www.problemyeksploatacji.itee.radom.pl/index.php/wskazówki/lista-recenzentów.html 
 
EDITORS 
 
Editor-in-chief – Prof. Adam MAZURKIEWICZ 
Deputy editor – Marian GRĄDKOWSKI, PhD 
Secretary – Beata BELINA, PhD 
 
Thematic editors: 
Prof. Tomasz Giesko  –  mechatronic and optomechatronic systems, oprtomechatronic measuremeasurement 

methods;  
Joanna Łabędzka, PhD  –  knowledge transformation systems, IT platforms, technology transfer, foresight;  
Andrzej Majcher, PhD  –  control systems, metrology; 
Marian Grądkowski, PhD  –  biotechnologies, ecology, operational fluids management; 
Beata Poteralska, PhD  –  innovations, technology transfer, foresight; 
Prof. Jerzy Smolik  – surface engineering, hybrid technologies, materials test methods; 
Andrzej Zbrowski, PhD  –  basis for the design and construction of machines, operational and standardization 

tests 
 
Address: 
ul. K. Pułaskiego 6/10, 26-600 Radom 
tel. (0-48) 364-42-41 w. 298, fax (0-48) 364-47-60 
e-mail: beata.belina@itee.radom.pl 
 
Journal co-funded by the Ministry of Science and Higher Education 
 
ISSN 1232-9312 
 
© Copyright by Institute for Sustainable Technologies – National Research Institute, Radom 2015 
 
Editing: Iwona Nitek, Joanna Iwanowska 
 
Edition: 200 copies. 
 
2539. publication of the Institute for Sustainable Technologies – National Research Institute (ITeE –  PIB) 
ITeE – PIB Press 
K. Pułaskiego 6/10, 26-600 Radom, tel. (0048) 48 364-42-41, fax (048) 364-47-65 
e-mail: instytut@itee.radom.pl             http://www.itee.radom.pl 


	Problemy Eksploatacji – Maintenance Problems
	Scientific quarterly of the Institute for Sustainable Technologies  – National Research Institute (ITeE – PIB)
	EDITORS
	Problemy_eksploatacji_Nr_3_2015_czarny.pdf
	Piotr DUDEK, Paweł DARŁAK, Piotr DŁUGOSZ, Aleksander FAJKIEL

	Problemy_eksploatacji_Nr_3_2015_czarny.pdf
	Piotr DUDEK, Paweł DARŁAK, Piotr DŁUGOSZ, Aleksander FAJKIEL

	Problemy_eksploatacji_Nr_3_2015_czarny.pdf
	Piotr DUDEK, Paweł DARŁAK, Piotr DŁUGOSZ, Aleksander FAJKIEL

	Problemy_eksploatacji_Nr_3_2015_czarny.pdf
	Piotr DUDEK, Paweł DARŁAK, Piotr DŁUGOSZ, Aleksander FAJKIEL

	Problemy_eksploatacji_Nr_3_2015_czarny.pdf
	Piotr DUDEK, Paweł DARŁAK, Piotr DŁUGOSZ, Aleksander FAJKIEL



<<

  /ASCII85EncodePages false

  /AllowPSXObjects false

  /AllowTransparency false

  /AlwaysEmbed [

    true

  ]

  /AntiAliasColorImages false

  /AntiAliasGrayImages false

  /AntiAliasMonoImages false

  /AutoFilterColorImages false

  /AutoFilterGrayImages false

  /AutoPositionEPSFiles true

  /AutoRotatePages /All

  /Binding /Left

  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)

  /CalGrayProfile (Dot Gain 20%)

  /CalRGBProfile (sRGB IEC61966-2.1)

  /CannotEmbedFontPolicy /Warning

  /CheckCompliance [

    /None

  ]

  /ColorACSImageDict <<

    /HSamples [

      1

      1

      1

      1

    ]

    /QFactor 0.15000

    /VSamples [

      1

      1

      1

      1

    ]

  >>

  /ColorConversionStrategy /LeaveColorUnchanged

  /ColorImageAutoFilterStrategy /JPEG

  /ColorImageDepth -1

  /ColorImageDict <<

    /HSamples [

      1

      1

      1

      1

    ]

    /QFactor 0.15000

    /VSamples [

      1

      1

      1

      1

    ]

  >>

  /ColorImageDownsampleThreshold 1.50000

  /ColorImageDownsampleType /Bicubic

  /ColorImageFilter /FlateEncode

  /ColorImageMinDownsampleDepth 1

  /ColorImageMinResolution 300

  /ColorImageMinResolutionPolicy /OK

  /ColorImageResolution 300

  /ColorSettingsFile ()

  /CompatibilityLevel 1.4

  /CompressObjects /Tags

  /CompressPages true

  /ConvertImagesToIndexed true

  /CreateJDFFile false

  /CreateJobTicket false

  /CropColorImages false

  /CropGrayImages false

  /CropMonoImages false

  /DSCReportingLevel 0

  /DefaultRenderingIntent /Default

  /Description <<

    /POL (PDF 1.4

300 DPI kompresja bezstratna

spady dokumentu

)

  >>

  /DetectBlends true

  /DetectCurves 0

  /DoThumbnails false

  /DownsampleColorImages true

  /DownsampleGrayImages true

  /DownsampleMonoImages true

  /EmbedAllFonts true

  /EmbedJobOptions true

  /EmbedOpenType false

  /EmitDSCWarnings false

  /EncodeColorImages true

  /EncodeGrayImages true

  /EncodeMonoImages true

  /EndPage -1

  /GrayACSImageDict <<

    /HSamples [

      1

      1

      1

      1

    ]

    /QFactor 0.15000

    /VSamples [

      1

      1

      1

      1

    ]

  >>

  /GrayImageAutoFilterStrategy /JPEG

  /GrayImageDepth -1

  /GrayImageDict <<

    /HSamples [

      1

      1

      1

      1

    ]

    /QFactor 0.15000

    /VSamples [

      1

      1

      1

      1

    ]

  >>

  /GrayImageDownsampleThreshold 1.50000

  /GrayImageDownsampleType /Bicubic

  /GrayImageFilter /FlateEncode

  /GrayImageMinDownsampleDepth 2

  /GrayImageMinResolution 300

  /GrayImageMinResolutionPolicy /OK

  /GrayImageResolution 300

  /ImageMemory 1048576

  /JPEG2000ColorACSImageDict <<

    /Quality 30

    /TileHeight 256

    /TileWidth 256

  >>

  /JPEG2000ColorImageDict <<

    /Quality 30

    /TileHeight 256

    /TileWidth 256

  >>

  /JPEG2000GrayACSImageDict <<

    /Quality 30

    /TileHeight 256

    /TileWidth 256

  >>

  /JPEG2000GrayImageDict <<

    /Quality 30

    /TileHeight 256

    /TileWidth 256

  >>

  /LockDistillerParams false

  /MaxSubsetPct 100

  /MonoImageDepth -1

  /MonoImageDict <<

    /K -1

  >>

  /MonoImageDownsampleThreshold 1.50000

  /MonoImageDownsampleType /Bicubic

  /MonoImageFilter /FlateEncode

  /MonoImageMinResolution 1200

  /MonoImageMinResolutionPolicy /OK

  /MonoImageResolution 1200

  /Namespace [

    (Adobe)

    (Common)

    (1.0)

  ]

  /NeverEmbed [

    true

  ]

  /OPM 1

  /Optimize true

  /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

      /BleedOffset [

        0

        0

        0

        0

      ]

      /ConvertColors /NoConversion

      /DestinationProfileName ()

      /DestinationProfileSelector /NA

      /Downsample16BitImages true

      /FlattenerPreset <<

        /PresetSelector /MediumResolution

      >>

      /FormElements false

      /GenerateStructure false

      /IncludeBookmarks false

      /IncludeHyperlinks false

      /IncludeInteractive false

      /IncludeLayers false

      /IncludeProfiles false

      /MarksOffset 6

      /MarksWeight 0.25000

      /MultimediaHandling /UseObjectSettings

      /Namespace [

        (Adobe)

        (CreativeSuite)

        (2.0)

      ]

      /PDFXOutputIntentProfileSelector /NA

      /PageMarksFile /RomanDefault

      /PreserveEditing true

      /UntaggedCMYKHandling /LeaveUntagged

      /UntaggedRGBHandling /LeaveUntagged

      /UseDocumentBleed true

    >>

    <<

      /AllowImageBreaks true

      /AllowTableBreaks true

      /ExpandPage false

      /HonorBaseURL true

      /HonorRolloverEffect false

      /IgnoreHTMLPageBreaks false

      /IncludeHeaderFooter false

      /MarginOffset [

        0

        0

        0

        0

      ]

      /MetadataAuthor ()

      /MetadataKeywords ()

      /MetadataSubject ()

      /MetadataTitle ()

      /MetricPageSize [

        0

        0

      ]

      /MetricUnit /inch

      /MobileCompatible 0

      /Namespace [

        (Adobe)

        (GoLive)

        (8.0)

      ]

      /OpenZoomToHTMLFontSize false

      /PageOrientation /Portrait

      /RemoveBackground false

      /ShrinkContent true

      /TreatColorsAs /MainMonitorColors

      /UseEmbeddedProfiles false

      /UseHTMLTitleAsMetadata true

    >>

  ]

  /PDFX1aCheck false

  /PDFX3Check false

  /PDFXBleedBoxToTrimBoxOffset [

    0

    0

    0

    0

  ]

  /PDFXCompliantPDFOnly false

  /PDFXNoTrimBoxError true

  /PDFXOutputCondition ()

  /PDFXOutputConditionIdentifier ()

  /PDFXOutputIntentProfile ()

  /PDFXRegistryName ()

  /PDFXSetBleedBoxToMediaBox true

  /PDFXTrapped /False

  /PDFXTrimBoxToMediaBoxOffset [

    0

    0

    0

    0

  ]

  /ParseDSCComments true

  /ParseDSCCommentsForDocInfo true

  /ParseICCProfilesInComments true

  /PassThroughJPEGImages true

  /PreserveCopyPage true

  /PreserveDICMYKValues true

  /PreserveEPSInfo true

  /PreserveFlatness false

  /PreserveHalftoneInfo false

  /PreserveOPIComments false

  /PreserveOverprintSettings true

  /StartPage 1

  /SubsetFonts true

  /TransferFunctionInfo /Apply

  /UCRandBGInfo /Preserve

  /UsePrologue false

  /sRGBProfile (sRGB IEC61966-2.1)

>> setdistillerparams

<<

  /HWResolution [2400 2400]

  /PageSize [612.000 792.000]

>> setpagedevice





