June 2019, Volume 5, Issue 2
Pages (41-72)

ISSN Print 2351-5279

ISSN Online 2424-4627

Mathematical
MM Models in

Engineering

VIS /S S/ /4




Editor in Chief

M. Ragulskis Kaunas University of Technology, (Lithuania) minvydas.ragulskis@ktu.lt
Editorial Board

H. Adeli The Ohio State University, (USA) adeli.1@osu.edu

T. C. Akinci Istanbul Technical University, (Turkey) cetinakinci@hotmail.com
S. V. Augutis Kaunas University of Technology, (Lithuania) vygantas.augutis@ktu.lt
M. Bayat Roudehen Branch, Islamic Azad University, (Iran) mbayatl4@yahoo.com

R. Burdzik Silesian University of Technology, (Poland) rafal.burdzik@polsl.pl

M. S. Cao Hohai University, (China) cmszhy@hhu.edu.cn

Lu Chen Beihang University, (China) luchen@buaa.edu.cn

S. Ersoy Marmara University, (Turkey) sersoy(@marmara.edu.tr
H. C. Eun Kangwon National University, (Korea) heechang@kangwon.ac.kr
W. H. Hsieh National Formosa University, (Taiwan) allen@nfu.edu.tw

Li Jun Adv. Inst. of Science and Engg. Information, (China) lijun@aiseiac.org

V. Kaminskas Vytautas Magnus University, (Lithuania) v.kaminskas@if.vdu.lt

V. Kappatos University of Southern Denmark, (Denmark) vk@iti.sdu.dk

R. Kazys Kaunas University of Technology, (Lithuania) rymantas.kazys@ktu.lt

V. Klyuev Association Spektr — Group, (Russia) v.klyuev@spektr.ru

Sunil Kumar National Institute of Technology, (India) skumar.math@nitjsr.ac.in
G. Laukaitis Kaunas University of Technology, (Lithuania) giedrius.laukaitis@ktu.It
P. Lepsik Technical University of Liberec, (Czech Republic) petr.lepsik@tul.cz
Guang-qing Lu Jinan University, Zhuhai Campus, Guangdong, (China) tgqluyp@jnu.edu.cn

V. Lyalin Izhevsk State Technical University, (Russia) velyalin@mail.ru

R. Maskelitinas Vilnius Gediminas Technical University, (Lithuania) rimas.maskeliunas@vgtu.lt
D. Pisla Technical University of Cluj-Napoca, (Romania) doina.pisla@mep.utcluj.ro
K. Ragulskis Lithuanian Academy of Sciences, (Lithuania) ragulskis.jve@gmail.com
V. Ranjan Bennett University, (India) vinayak.ranjan@bennett.edu.in
J. 1. Real Technical University of Valencia, (Spain) jureaher@tra.upv.es

G. E. Sandoval-Romero The National Autonomous University of Mexico, (Mexico) eduardo.sandoval@ccadet.unam.mx

S. Toyama Tokyo A&T University, (Japan) toyama(@cc.tuat.ac.jp
Xiao-Jun Yang China University of Mining and Technology, (China) dyangxiaojun@163.com
Mao Yuxin Zhejiang Gongshang University, (China) maoyuxin@zjgsu.edu.cn
S. Wierzbicki University of Warmia and Mazury in Olsztyn, (Poland) slawekw@uwm.edu.pl

A. Wylomanska Wroclaw University of Technology, (Poland) agnieszka.wylomanska@pwr.edu.pl



MME Mathematical Models in Engineering

Aims and Scope

MME publishes mathematical results which have relevance to engineering science and
technology. Formal descriptions of mathematical models related to engineering problems, aswell
as results related to engineering applications are equally encouraged.

Applications of mathematical models in financial engineering, mechanical and aerospace
engineering, bioengineering, chemical engineering, computer engineering, electrical engineering,
industrial engineering and manufacturing systems, nonlinear science and technology are
especially encouraged.

Mathematical models of interest include, but are not limited to, ordinary and partial differential
equations, nonlinear analysis, stochastic processes, calculus of variations, operations research.

All published papers are peer reviewed and crosschecked by plagiarism detection tools.

More information is available online https://www.jvejournals.com

The journal material is referred:

EBSCO: Discovery Services (Complementary Index)

GALE Cengage Learning: Academic OneFile Custom Periodical;
Computer Database;
Science in Context.

DIRECTORY OF OPEN ACCESS JOURNALS (DOAJ): https://doaj.org

GOOGLE SCHOLAR: https://scholar.google.com

CNKI SCHOLAR: http://eng.scholar.cnki.net

CROSSREF: https://www.crossref.org

Internet:  https://www jvejournals.com
E-mail: publish@jvejournals.com
Publisher: JVE International Ltd., Geliu ratas 15A, LT-50282, Kaunas, Lithuania

ISSN PRINT 2351-5279, ISSN ONLINE 2424-4627, KAUNAS, LITHUANIA



Mathematical
‘\/I I\/I Models in

Engineering

JUNE 2019. VOLUME 5, ISSUE 2, PAGES (41-72), ISSN PRINT 2351-5279, ISSN ONLINE 2424-4627

Contents

RESEARCH ON AERO-ENGINE FAULT DIAGNOSIS BASED ON INTEGRATED NEURAL
NETWORK
SHI XIANGYANG

OPTIMAL DESIGN OF PROTECTIVE CLOTHING BASED ON DIFFERENCE EQUATION
PAN HU, HENG TANG, LING ZHENG, CI JUN FANG

VIBROIMPACT MECHANISM IN ONE SEPARATE CASE
K. RAGULSKIS, L. RAGULSKIS

STUDY ON VIBRATION CHARACTERISTICS OF ROLLING MILL BASED ON VIBRATION
ABSORBER
JIALEI JIANG, SHUANG LIU, BIN L1U, YINGHUI WANG, HUIFENG LU

41

48

56

64










<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (Coated FOGRA39 \050ISO 12647-2:2004\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.5
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /UseDeviceIndependentColor
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /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 (Europe Web/Internet)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 600
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /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 false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 600
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /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 true
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth 8
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /FlateEncode
  /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 [4000 4000]
  /PageSize [612.000 792.000]
>> setpagedevice




