June 2021, Volume 38
ISSN Print 2345-0533
ISSN Online 2538-8479

Vibroengineering
PROCEDIA

VIS S/ Y4




Editor in Chief
Minvydas Ragulskis

Editorial Board
Mahmoud Bayat
Rafat Burdzik
Jinde Cao
Maosen Cao
Sezgin Ersoy

W. H. Hsieh
Vassilis Kappatos
Chen Lu

Luis E. Muiioz
Nicola Nistico
Vytautas OstaSevicius

Grigory Panovko

Subhash Rakheja

Vinayak Ranjan

G. Eduardo Sandoval-Romero
Miguel Angel Fernandez Sanjuan
Gangbing Song

Shigeki Toyama

Piotr Vasiljev

Vincentas Veikutis

Janis Viba

Xiao-Jun Yang

Krzysztof Kamil Zur

Kaunas University of Technology, (Lithuania)

Roudehen Branch, Islamic Azad University, (Iran)
Silesian University of Technology, (Poland)
Southeast University, (China)

Hohai University, (China)

Marmara University, (Turkey)

National Formosa University, (Taiwan)

Center for Research and Technology Hellas, (Greece)
Beihang University, (China)

Universidad de los Andes, (Colombia)

Sapienza University of Rome, (Italy)

Kaunas University of Technology, (Lithuania)

Mechanical Engineering Research Institute of the Russian
Academy of Sciences, (Russia)

Concordia University, (Canada)

Bennett University, (India)

The National Autonomous University of Mexico, (Mexico)
University Rey Juan Carlos, (Spain)

University of Houston, (USA)

Tokyo A&T University, (Japan)

Lithuanian University of Educational Sciences, (Lithuania)
Lithuanian University of Health Sciences, (Lithuania)
Riga Technical University, (Latvia)

China University of Mining and Technology, (China)
Bialystok University of Technology, (Poland)

minvydas.ragulskis@ktu.lt

mbayat14@yahoo.com
rafal.burdzik@polsl.pl
jdcao@seu.edu.cn
cmszhy@hhu.edu.cn
sersoy@marmara.edu.tr
allen@nfu.edu.tw
vkappatos@certh.gr
luchen@buaa.edu.cn
lui-muno@uniandes.edu.co
nicola.nistico@uniromal it
vytautas.ostasevicius@ktu.lt

gpanovko@yandex.ru

subhash.rakheja@concordia.ca
vinayak.ranjan@bennett.edu.in
eduardo.sandoval@ccadet.unam.mx
miguel.sanjuan@urjc.es
gsong@uh.edu
toyama(@cc.tuat.ac.jp
piotr.vasiljev@leu.lt
vincentas.veikutis@]lsmuni.lt
janis.viba@rtu.lv
dyangxiaojun@163.com
k.zur@pb.edu.pl



VP Vibroengineering PROCEDIA

Vibroengineering PROCEDIA Volume 38 contains papers presented at the 52nd International
Conference on VIBROENGINEERING held in St. Petersburg, Russia, June 28-30, 2021. The
main theme of the Conference is “Nonlinear Dynamics and Chaos in Engineering Applications”.

Aims and Scope
Journal publishes original papers presenting the state of the art in vibroengineering of dynamical systems.
The list of principal topics:
e  Measurements in engineering
e  Mathematical models in engineering
e  Acoustics, noise control and engineering applications
e Mechanical vibrations and applications
Fault diagnosis based on vibration signal analysis
Vibration generation and control
Seismic engineering and applications
Modal analysis and applications
Vibration in transportation engineering
Flow induced structural vibrations
Oscillations in biomedical engineering
Chaos, non-linear dynamics and applications
Oscillations in electrical engineering
Fractional dynamics and applications
System dynamics in manufacturing system modeling
Dynamics of smart and functionally graded materials

All published papers are peer reviewed and crosschecked by plagiarism detection tools.
More information is available online https://www.jvejournals.com

Vibroengineering PROCEDIA is referred in:

SCOPUS: ELSEVIER Bibliographic Database.
COMPENDEX: ELSEVIER Bibliographic Database.
EBSCO: Academic Search Complete;
Computers & Applied Sciences Complete;
Central & Eastern European Academic Source;
Current Abstracts;
TOC Premier.
GALE Cengage Learning:
Academic OneFile Custom Periodical;
Science in Context.
INSPEC: OCLC. The Database for Physics, Electronics and Computing.
SEMANTIC SCHOLAR: https://www.semanticscholar.org
GOOGLE SCHOLAR: https://scholar.google.com
CNKI SCHOLAR: http://eng.scholar.cnki.net
ULRICH’S PERIODICALS DIRECTORY: https://ulrichsweb.serialssolutions.com
CORE: https://core.ac.uk
cnpLINKer (CNPIEC): http://cnplinker.cnpeak.com
CROSSREF: https://www.crossref.org
Internet:  https://www.jveconferences.com; https://www.jvejournals.com
E-mail: info@jveconferences.com; publish@jvejournals.com

Address:  Geliu ratas 15A, LT-50282, Kaunas, Lithuania
Publisher: JVE International Ltd.

ISSN PRINT 2345-0533, ISSN ONLINE 2538-8479, KAUNAS, LITHUANIA



Vibroengineering

PROCEDIA

JUNE 2021. VOLUME 38, PAGES (1-197), ISSN PRINT 2345-0533, ISSN ONLINE 2538-8479

Contents

MECHANICAL VIBRATIONS AND APPLICATIONS

MODELLING THE OPERATION OF VIBRATORY MACHINE FOR SINGLE-SIDED LAPPING
OF FLAT SURFACES

VITALIY KORENDIY, VIKTOR ZAKHAROV, VOLODYMYR GUREY,

PETRO DMYTERKO, IURII NOVITSKYI, OLEKSANDR HAVRYLCHENKO

PROSPECTS FOR VIBROMECHANICAL SPHEROIDIZATION OF METAL POWDERS
ALEXANDER SAMUKOV, MARGARITA CHERKASOVA, MAKSIM KUKSOV,
SERGEI DMITRIEV

MATHEMATICAL MODELLING OF FORCED OSCILLATIONS OF CONTINUOUS MEMBERS
OF RESONANCE VIBRATORY SYSTEM
OLEKSANDR KACHUR, OLEKSII LANETS, VITALIY KORENDIY,
VASYL LOZYNSKYY, OLEH KOTSIUMBAS, OLEKSANDR HAVRYLCHENKO,
NADIIA MAHERUS

MODELING OF CHATTER VIBRATIONS IN GUN DRILLING PROCESS
SERGEY VORONOV, [IVAN PLESHCHEEV

FAULT DIAGNOSIS BASED ON VIBRATION SIGNAL ANALYSIS

AN IMPROVED ADAPTIVE VMD METHOD AND ITS APPLICATION IN WEAR CONDITION
MONITORING OF MAIN BEARING
JIDE J1A, GANG REN

DETECTION AND ANALYSIS OF METAL SCRAP IN LUBRICATING OIL BASED ON WEAR
FAULT OF SPINDLE BEARING OF TURBOSHAFT ENGINE
TENGQIANG WANG, YINGFU GUO, GUANGBIN WANG, XIAOHUI WANG

13

19

26

32



CONTENTS

SEISMIC ENGINEERING AND APPLICATIONS

RESPONSE SPECTRUM METHOD FOR SPATIAL SEISMIC GROUND MOTION
ELENA POZNYAK, VIKTOR CHIRKOV, ALEXEI BUGAEVSKY, VALERY SIMBIRKIN,
VICTOR KURNAVIN

VIBRATION IN TRANSPORTATION ENGINEERING

APPLICATION OF MACHINE LEARNING METHOD TO CONTROL THE VIBRATION OF THE
CAR’S SUSPENSION SYSTEM
HUAXIANG ZHOU, VANLIEM NGUYEN, RENQIANG JIAO, YUAN HUAN

BIOMECHANICS AND BIOMEDICAL ENGINEERING

LASER SPECKLE CONTRAST IMAGING AND MACHINE LEARNING IN APPLICATION TO
PHYSIOLOGICAL FLUIDS FLOW RATE RECOGNITION
IVAN STEBAKOV, ELENA KORNAEVA, DMITRY STAVTSEV, ELENA POTAPOVA,
VIKTOR DREMIN

IMPROVED 3D BIOMECHANICAL MODEL FOR EVALUATION OF MASS AND INERTIAL
PARAMETERS IN FEW BODY POSITIONS FROM NASA CLASSIFICATION
GERGANA NIKOLOVA, MIHAIL TSVEOV, DANIEL DANTCHEV, VLADIMIR KOTEV

DYNAMICS AND OSCILLATIONS IN ELECTRICAL AND ELECTRONICS
ENGINEERING

ONBOARD COMPUTING ENVIRONMENT OF AUTONOMOUS UNMANNED UNDERWATER
VEHICLES: POSSIBLE DESIGN TECHNOLOGIES AND THEIR COMPARATIVE ANALYSIS
YURI SIEK, NIKITA ZHURBA, EKATERINA KHUTORNAIA

ACOUSTICS, NOISE CONTROL AND ENGINEERING APPLICATIONS

A METHOD OF SOUND SOURCE RECOGNITION BASED ON TOW WEAK SELECTION
COMPRESSED SENSING
YUXI CHEN, JIN MAO, YAHUI CUI

EXPERIENCE OF ESTIMATION OF NEGATIVE IMPACT OF NOISE TO THE HUMAN HEALTH
IN CONDITIONS OF URBAN TERRITORIES
ANDREY V. VASILYEV

MATERIALS AND MEASUREMENTS IN ENGINEERING

A NOVEL CALCULATION EXPRESSION FOR THE EXPERIMENTAL FRICTION
COEFFICIENT OF THE BALL SCREW
YISHEN ZHANG, CHANGGUANG ZHOU, HUTIAN FENG

RESEARCH ON THE EFFECT OF THE CHARGE DIAMETER ON THE SLOW COOK-OFF
PERFORMANCE OF HMX BASE EXPLOSIVE
Y ANG JIAN, JIN PENGGANG, L1 HONGBIN, REN SONGTAO

ISSN PRINT 2345-0533, ISSN ONLINE 2538-8479, KAUNAS, LITHUANIA

38

44

50

56

62

68

75

80

85



CONTENTS

METHODOLOGY OF ERROR MEASUREMENTS REDUCTION WHILE DETERMINING
INTEGRATED ERRORS OF SATELLITE NODES OF PLANETARY GEARS
DMITRY NASONOV, VLADIMIR RAEVSKY, VLADIMIR ILICHEV,
ANZHELIKA VOLKHONSKAYA

EXPERIMENTAL MEASUREMENT OF THERMAL SHOCK WAVE IN C/PH INDUCED BY
ELECTRON BEAM RADIATION
Y AN-JIA LIN, PENG LIN

A NEW MECHANICAL AND MAGNETIC COUPLING MODEL OF MAGNETIC MEMORY
SHUJUN L1U, QIWEI YONG, DEAN HE, YONGGANG ZUO, ZHEN ZHANG,
GUODONG ZENG

A NEW FEATURE OF MAGNETIC MEMORY SIGNAL FOR QUANTITATIVE
IDENTIFICATION OF STRESS CONCENTRATION
SHUJUN Liu, QIWEI YONG, DEAN HE, YONGGANG ZUO, ZHEN ZHANG,
GUODONG ZENG

ANALYSIS OF UNCERTAINTY RELATION OF PIN-SHAFT FITTING IN MECHANICAL
SYSTEM WITH CLEARANCE
ZHENGKAI CHU, DONGFANG HU

SOME RESULTS OF EXPERIMENTAL RESEARCH OF LOW FREQUENCY GAS DYNAMIC
PULSATIONS IN PIPELINES OF COMPRESSOR MOUNTS
ANDREY V. VASILYEV

MATHEMATICAL MODELS IN ENGINEERING

STUDY ON TEMPERATURE CONTROL AND CRACK RESISTANCE OF MASS CONCRETE
ANCHORAGE IN SUSPENSION BRIDGE
SHUYANG LIU, ZEWEI YIN

NUMERICAL STUDY OF THE EFFECTS OF AC VOLTAGE AMPLITUDE AND FREQUENCY
ON SPACE CHARGE DYNAMICS IN POLYETHYLENE

DAN PANG, Y1ZHU ZHANG, CHANGPENG ZHAO, XIN XU, ZHIWEI LU,

XINJING CAI

NUMERICAL SIMULATION OF PNEUMATIC CONVEYING CHARACTERISTICS OF MICRON
PARTICLES IN HORIZONTAL PIPE
ST QIN, XIAOJUN ZHOU

DYNAMIC OF A CYLINDRICAL COLUMN ON A VIBRATING BASE
MUNITSYN ALEXANDER, MUNITSYNA MARIA

FAST CALCULATION METHOD OF DIRECTLY BURIED CABLES AMPACITY
DAN PANG, YIZHU ZHANG, YANYANG LI, YINGMING ZHOU, ZHIWEI LU,
MINGZE Q1

COMPUTER SIMULATION OF MEFP FORMING AND THE IMPACT INITIATION OF
SHELL-COVERED CYLINDRICAL CHARGE
XIN WANG, ZHIYONG QIN, JUAN GU, CHONG J1, CHANGXIAO ZHAO

SYSTEM DYNAMICS IN MANUFACTURING SYSTEM MODELING
RESEARCH ON KEY TECHNOLOGY OF AUTOMATIC LOADING AND UNLOADING OF DUAL

PIPE DIRECTIONAL DRILLING
KUN LI, YAFENG YAO

VIBROENGINEERING PROCEDIA. JUNE 2021, VOLUME 38

920

95

101

107

113

119

124

129

135

142

148

154

161



CONTENTS

SOME RECOMMENDATIONS FOR THE CALCULATION OF PNEUMATIC ENGINES TAKING
INTO ACCOUNT THE SMOOTH STOP
VLADIMIR RAEVSKY, DMITRY NASONOV, VLADIMIR ILICHEV

ACTIVE REDUCTION OF MAGNETIC NOISE OCCURRING IN THE STATORS OF AN
INDUCTION MOTORS
ARTEM ERMOLAEV, VLADIMIR EROFEEV, ALEXANDR PLEKHOV, DMITRIY TITOV

ENSURING THE CHATTER STABILITY OF MILLING BY OPTIMIZING THE WORKPIECE
STOCK
VLADIMIR KUTS, IGOR KISELEV, SERGEY VORONOV

A STOCHASTIC MODEL OF PLANE GRINDING DYNAMIC FOR THE TEXTURE FORMATION
ANALYSIS
SERGEY A. VORONOV, IGOR A. KISELEV, IRINA S. VORONOVA

DYNAMICS OF SMART AND FUNCTIONALLY GRADED MATERIALS
THE EXPERIMENTAL STUDY OF ELASTIC-HYSTERESIS PROPERTIES OF RUBBER

ELEMENTS OF SLEEVE-PIN COUPLINGS
DMITRY NASONOV, VLADIMIR ILICHEV, VLADIMIR RAEVSKY

ISSN PRINT 2345-0533, ISSN ONLINE 2538-8479, KAUNAS, LITHUANIA

166

172

179

185

193










<<
  /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 1200
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /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 1200
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /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




