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ABSTRACTS 
 
 

Main achievements of scientists of NTU «KhPI» in the field of mechanics/ А. G. Аndreev, S. A. Nazarenko // Bulletin of NTU "KhPI". 
Series: Dynamics and strength of machines. – Kharkiv: NTU "KhPI", 2015. – № 57 (1166). − P. 3-7. – Bibliogr.: 16. – ISSN 2078-9130. 

The paper is concerned with the dynamic process of establishment and development of the research and pedagogic activity of the scien-
tists and graduates of the National Technical University «Kharkiv Polytechnic Institute» (NTU «KhPI») in the field of mechanics in the 19 – 
21 centuries. The fundamental scientific trends of evolution of mechanics were discovered and explored here. The most important phases of 
formation and development of the research and design school of the NTU «KhPI» are shown. The world-famous scientists who worked at the 
NTU «KhPI» or graduated it are mentioned. School of Mechanics of the NTU «KhPI» is developing in the direction of the theoretical, ex-
perimental and computer studies of scientific and technical problems of strength, dynamics, reliability, optimization of objects (materials, 
structures, systems) with a multi-level (nano- micro- meso- macro) structure in extreme loading. It is shown how mathematization of research 
led to the emergence of new models and methods of analysis of mechanical systems. 

Keywords: mechanics, engineering, model, Kirpichov, Lyapunov, Steklov, Landau, dynamics. 
 

High-Speed Deformation of a High-Strength Coated Thin Plate / L.V. Avtonomova, S.V. Bondar, A.V. Stepuk, V.L. Khavin  // Bulle-
tin of NTU "KhPI". Series: Dynamics and strength of machines. – Kharkiv: NTU "KhPI", 2015. – № 57 (1166). − P. 8-10. – Bibliogr.: 12. – 
ISSN 2078-9130. 

 High-speed deformation of aluminum alloy thin plate with a high-strength double-sided corundum coating was numerically simulated 
under impact of steel punch with a hemispherical working part. 

The dynamic bonded contact problem for viscoelastic-plastic boundary value conditions problem is modelled for large deformations 
and varying physical and mechanical materials’ properties, levels of strain rate and brittle fractures processes. Numerical simulation of impact 
process was carried out with finite element method based on the autonomous Euler-Lagrange approach, applying the specialized finite ele-
ment software package ANSYS. Analysis of the found strain and stress fields’ distributions demonstrated that the high-strength coating con-
tributes in reallocation of the fields’ equivalent stresses and leads only to the lower coating damage in place of the whole plate in depth. 

Keywords: shielding plate, coating, beat, contact problem, large deformation, and finite element method. 
 

Web-application for archiving of creep and long term strength data / D. V. Breslavsky, O. O. Breslavska, A. S. Khoroshun // Bulletin 
of NTU "KhPI". Series: Dynamics and strength of machines. – Kharkiv: NTU "KhPI", 2015. – № 57 (1166). − P. 11-14. – Bibliogr.: 14. – 
ISSN 2078-9130. 

The paper is devoted to description of the software, which made as web-application, for collection, storing and processing the data of 
creep and long term strength, including the case of creep-fatigue interaction. The short review and analysis of problem is presented. The tech-
nology for minimization of creep data storing as well as the architecture of web-application is discussed. Software contains the possibility of 
imaging three parts of data, which are creep curves, long term strength curves and diagrams of limiting amplitudes and stresses. The values of 
temperature, stress, grade and literature reference to the data are demanded database fields. The examples of the work with database and with 
plots are presented. 

Keywords: creep, long term strength, creep-fatigue interaction, experimental results, web-application, material data storing. 
 

Plasticity and creep of steel 3 at room temperature / D. V. Breslavsky, V. M. Konkin, V. O. Mietielov // Bulletin of NTU "KhPI". Series: 
Dynamics and strength of machines. – Kharkiv: NTU "KhPI", 2015. – № 57 (1166). − P. 14-19. – Bibliogr.: 13. – ISSN 2078-9130. 

Results of experimental investigations at the room temperature of specimens made from steel 3 are presented in a paper. It was found, 
that steel 3 at room temperature demonstrates essential creep, when strains are more than 2%. The anisotropy of creep properties for consid-
ered steel was fixed. The values of constants which are included in suggested state equations for steel 3 at temperature 20 С were determined. 
Comparison between experimental and calculated data show the satisfactory ability of use the suggested state equations for numerical simula-
tion of stress-strain state’s varying in conditions, when load causes the instant stresses which are more than yield limit as well as instant plas-
tic strains occur. 

Keywords:  plasticity, creep, state equations, creep curves, anisotropy of creep properties, rolling, experimental investigations, plane 
samples. 

 
Creep calculations at steady growth of temperature / D. V. Breslavsky, S. O. Pashchenko, O. A. Tatarinova // Bulletin of NTU "KhPI". 
Series: Dynamics and strength of machines. – Kharkiv: NTU "KhPI", 2015. – № 57 (1166). − P. 20-24. – Bibliogr.: 15. – ISSN 2078-9130. 

The mathematical statements of creep and transient heat transfer three dimensional problems are presented in a paper. Finite Element 
Method is used for solution of boundary problems as well as time step integration method for initial ones. The algorithms which are the foun-
dations of developed software are discussed. The values of constants, which are included in state equations for wide range of temperatures, 
are obtained. The simultaneous solutions of analyzed problems have been performed by use of example of heating the bronze bar in tension. 
The time dependencies of temperature and creep strain were obtained by numerical way. The correctness of developed software was esti-
mated.   

Keywords:   creep, state equation, creep curves, transient heat transfer, temperature, Finite Element Method, bronze bar. 
 

The inverse problem under nonstationary deforming of a rectangular plate with additional viscoelastic support / A. V. Voropay // 
Bulletin of NTU "KhPI". Series: Dynamics and strength of machines. – Kharkiv: NTU "KhPI", 2015. – № 57 (1166). − P. 25-29. – Bibliogr.: 
5. – ISSN 2078-9130. 

Mechanical system consists of hingedly supported medium-thickness rectangular plate with additional concentrated viscoelastic sup-
port. The nonstationary concentrated transversal load, which initiates vibration, is acting on the plate. The formulation and the solution of one 
inverse non-stationary problem for the mechanical system are given. The identification problem of unknown non-stationary load causing the 
deformation of the plate with additional support is considered. The simulation of the plate deforming is based on S. P. Timoshenko’s refined 
theory. The researches are reduced to the system of Volterra integral equations. The solving of such Volterra integral equations is ill-posed 
problem, which is solved numerically with using of Tikhonov's regularization algorithm. Stable analytical and numerical solution of ill-posed 
problems for considered mechanical system is obtained without the use of iterative computational schemes. The unknown external load and 
reaction between the plate and additional support vs. time are obtained consequently. Special attention paid to the regularization parameter 
choosing. The results of numerical calculation for inverse problem are presented. 
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Keywords: medium-thickness plate, identification, nonstationary loading, viscoelastic support, Volterra integral equation, Tikhonov’s 
regularization algorithm. 

 
Computer access of balancing of high-speed shafts of transmission mashines/ V.N. Grischenko, R.V. Boykov // Bulletin of NTU 
"KhPI". Series: Dynamics and strength of machines. – Kharkiv: NTU "KhPI", 2015. – № 57 (1166). − P. 30-35. – Bibliogr.: 19. – ISSN 2078-
9130. 

At development of engines a lot of time spared the choice of its rational structural form and separate details. However, it is well known 
that character of distributing of the masses of mobile parts of mechanism substantially influences on dynamic stresses of machines. The 
analysis of breakages of crankshafts of engines shows that their greater part carries fatigue character and caused variable on a value forces 
from pressure of gases and inertia forces from revolved and forward locomotive the masses.  

In-process on the base of package of ANSYS the algorithm of the starting computer balancing of high-speed details which from data of 
electronic drafts is unbalanced is offered. It is suggested yet on the stage of planning to bring in purposeful corrections in the beforehand cho-
sen project parameters which improve quality of functional. The conducted calculations of model of crankshaft of diesel rotined that by the 
insignificant changes of sizes of counterbalances it is possible substantially to decrease starting mental instability. 

Keywords: balancing of rotors, crankshaft, finite of elements method, optimum planning. 
 

The deflected mode of profile connections with interference fit at technological and working loads / D.V.Danilov, A.G.Andreev, 
A.V.Schepkin // Bulletin of NTU "KhPI". Series: Dynamics and strength of machines. – Kharkiv: NTU "KhPI", 2015. – № 57 (1166). − P. 
35-40. – Bibliogr.: 8. – ISSN 2078-9130. 

In work the comparative analysis of various variants of profile connections with a tightness for definition of influence of the form of a 
shaft and the plug on distribution of key parameters describing a is intense-deformed condition is spent: total movings, equivalent stress by 
von Mises number and contact pressure, centrifugal rotation loadings. The executed researches allow to compare deflected mode of various 
variants of profile connections and to track influence of connection parameters on its strength and durability, to plan rational ways of harden-
ing. 

Keywords: profile connection, tightness, mathematical modelling, ANSYS. 
 

The study of stress state in an elastic plate made of composite materials with an infinite row of equal round circular holes / S. Darya 
zadeh // Bulletin of NTU "KhPI". Series: Dynamics and strength of machines. – Kharkiv: NTU "KhPI", 2015. – № 57 (1166). − P. 41-44. – 
Bibliogr.: 8. – ISSN 2078-9130. 

The present article is based on the theory of anisotropic linear elasticity using the complex variable. A analytical method for solving 
macroscopic stress concentration in orthotropic plates with holes is presented. In this work, stress functions satisfying the boundary condition 
for the anisotropic plate with holes.  In this study, a plate under uniaxial tension is considered and the border holes are free from any pres-
sure.The article contains the most important results of research on the concentration of stresses of around holes. In this article the stress near a 
circular hole was calculated by orthotropic fibre-reinforced plates for four different composite materials. The analysis of the concentration in 
composite plate is, however, considered as a homogeneous orthotropic material. The results of research dependent upon the distances between 
the centers of the holes. Also this problem is analysed with the finite element method by package ANSYS.In addition, the results of the ana-
lytical method with numerical method are compared. 

Keywords: composite plate, unidirectional fibers, numerical method, boundary conditions, stress concentration. 
 

The use of elastic elements for the implementation of the project well profile parameters / V. M. Ivasiv, R. V. Rachkevych, A. R. 
Yurych, L. R. Yurych // Bulletin of NTU "KhPI". Series: Dynamics and strength of machines. – Kharkiv: NTU "KhPI", 2015. – № 57 
(1166). − P. 45-48. – Bibliogr.: 12. – ISSN 2078-9130. 

Article objective is creation of technical equipments and mathematical apparatus for guarantee steering of well trajectory. 
Construction of controlled deflector and elastic coupling was developed for this purpose. This equipment has such advantages like pos-

sibility of non-discrete change of deflect angle and stiffness respectively. Method of intense-deformed state analysis of bottom assembly with 
controlled deflector and elastic coupling was proposed. Graphic dependences of deflecting load from elastic coupling stiffness and length and 
deflect angle of controlled deflector was drawn. As result was got that deflecting load is more sensitive to change of elastic coupling stiffness 
in diapason 1 - 2 kN m2. Second result is next: elastic coupling length must be more than 4 m. 

Let’s note, that controlled deflectors and elastic couplings with different length and stiffness together with drilling parameters allow 
changing in wide diapason deflecting load on bit. As result, possibility exists to steer well trajectory. 

Key words: drilling, well profile, bottom assembly, deflector, elastic coupling. 
 

The holes’ influence on the constructional non-homogeneuos cillindrical shells free oscillation frequencies / V.A.Kairov, S.A.Morgun 
// Bulletin of NTU "KhPI". Series: Dynamics and strength of machines. – Kharkiv: NTU "KhPI", 2015. – № 57 (1166). − P. 49-53. – Bibli-
ogr.: 13. – ISSN 2078-9130. 

The free vibrations of thin elastic cylindrical shells weakened by a rectangular hole is studied. Problems of the thin shells’ with con-
structional non-homogeneity free oscillations set the especial place in the modern mechanical theory and practice The main aim of this work 
is to investigate the rectangular holes’ frequencies and forms. The new, more correct mathematical model, that takes into consideration the 
shell’s constructional inhomogeneity has also been designed. It has been studied that the rectangular holes presence in the shells’ construc-
tions and their discrete location cause the local inertial non-homogeneity and influences greatly on the construction’s amplitude and frequen-
cies characteristics. The shells system oscillations amplitudes and frequencies are calculated too. The new dependencies, physics and me-
chanical effects, caused by the shells constructional non-homogeneity are also received. Such dependencies have a big practical value. The 
comparison of all findings with corresponding problems numerical results and experimental data are also given. 

Key words: free vibration, cylindrical shell, rectangular hole, reinforced ribs, vibration and amplitudes characteristics, finite elements 
method. 

 
Definition of reliability parameters tanker of semitrailer driving on roads with different qualities / O. Larin, K. Potopalska // Bulletin 
of NTU "KhPI". Series: Dynamics and strength of machines. – Kharkiv: NTU "KhPI", 2015. – № 57 (1166). − P. 54-59. – Bibliogr.: 99. – 
ISSN 2078-9130. 

The paper presents the determination of reliability and life-time of semi-trailers based on random vibrations of driving on roads with 
different qualities. Damage to the tank capable appears during operation due to the accumulation and development of fatigue or corrosion, 
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which leads to cracks and depressurization boiler tank. Therefore, development of methods for modeling settlement tank designs to assess 
their durability and reliability prediction at the design stage and in operation to ensure safety is important for practical problem. For solving 
problem random vibrations of vehicle with the influence of the lag effect the mathematical model was made. Particularly was considered the 
mathematical model random impacts vector with lag time effect on axis of vehicle. Finite-element model of the boiler semitrailer tanker was 
developed. The next step was obtained probabilistic behaviors of the system, such as spectral density and standard deviation of stresses, the 
influence of the lag effect of external forces using the methods of statistical dynamics. When analyzing the standard deviation at stresses de-
termined that there are dangerous zone near the supports and hatches. Using probabilistic characteristics were obtained determine the parame-
ters of reliability. For each type of load has been calculated effective frequency. The main influence on it was the speed of vehicle, but not the 
quality of the road surface. The approach to assessing the reliability of construction was offered by criteria for the accumulation of fatigue. 
The graph probability of failure-free operation is life-time has been defined for all types of loading. In the investigation of the life-time was 
determined that the quality declines of the road at a speed of 90 km / h life-time decreases rapidly. 

Keywords: semi-trailer, boiler tank, heavy vehicle, random vibrations, FEM, life-time, reliability. 
 

Stress-strain state of some types of profile connections with tightness in the axial loads in the PC ANSYS / V.S.Lyzko, A.G. Andreev  
// Bulletin of NTU "KhPI". Series: Dynamics and strength of machines. – Kharkiv: NTU "KhPI", 2015. – № 57 (1166). − P. 60-69. – Bibli-
ogr.: 10. – ISSN 2078-9130. 

The subject of the work is a comparative analysis of some embodiments of compounds with tightness under the action of axial pressure. 
Research carried out for these connections with a tightness options: round and round the shaft sleeve, round and oval shaft sleeve, the shaft is 
in the form of a curved square and round sleeve, hexagonal shaft and sleeve round, round and oval shaft sleeve, oval shaft and oval sleeve. 
The disappearance of the contact pressure is dangerous in terms of the reliability of the connection parts, so the study of the topic is relevant 
today. The aim is to identify the critical values of axial pressure and characteristics of stress-strain state details, interconnected and, based on 
these data, the determination of the optimal variant connection. The results are shown in graphs, figures and tables. 

Keywords: pressure coupling, thrust, profile connections.  
 

Study of natural oscillations reinforced elements of foundation / S.V. Krasnikov // Bulletin of NTU "KhPI". Series: Dynamics and 
strength of machines. – Kharkiv: NTU "KhPI", 2015. – № 57 (1166). − P. 70-74. – Bibliogr.: 10. – ISSN 2078-9130. 

Considered the vibration characteristics of  foundations for steam turbines. The results of the study of vibration characteristics typical 
elements of reinforced concrete foundation are given. The foundation is the backbone of the steam turbine. Type of build the foundation - 
reinforced concrete. Different versions of reinforcing concrete elements of the foundation are made. Two series models typical element are 
constructed. The first and second series of models based on  small and high degree of reinforcement. For each series models is the basic de-
sign are completed. Analysis of vibration characteristics seen with two of point range: quantitative and qualitative. Calculations by thirty 
variations and analysis of the results are given. It was designed their own forms of oscillations and their frequency. Detail the analysis of 
natural frequencies typical element. Conclusions on reinforcing schemes that have the greatest impact on their fluctuations. For modeling and 
calculations used finite element method. 

Key words: performance, vibration, natural frequencies, own oscillations, foundation, steam turbine. 
 

Features of automation parametric modeling the dynamics of the rotors of centrifugal compressors with different models / 
G. Y. Martynenko, A. N . Marusenko // Bulletin of NTU "KhPI". Series: Dynamics and strength of machines. – Kharkiv: NTU "KhPI", 
2015. – № 57 (1166). − P. 74-80. – Bibliogr.: 8. – ISSN 2078-9130. 

The analysis of natural frequencies and mode shapes of the rotor models, constructed and calculated at software systems of engineering 
applications. The work confirmed that the use of elastic supports is appropriate. The software product allow building a model of the rotor, 
carry out calculations of its dynamic characteristics with a visual representation of the results. The program provides a link with the macro 
and program complex for calculation and with browser to view the results and allows you to change the required parameters of the rotor. Pro-
gram facilitates the analysis of the dynamic behavior of the rotor, and reduces the time spent in the calculation model and for analys results. 

Keywords: rotor dynamics, magnetic bearings, critical speeds, parametric modeling. 
 

Methodology of experimental investigation of viscoelastic properties of orthotropic material / V. G. Martynenko // Bulletin of NTU 
"KhPI". Series: Dynamics and strength of machines. – Kharkiv: NTU "KhPI", 2015. – № 57 (1166). − P. 81-87. – Bibliogr.: 25. – ISSN 2078-
9130. 

The paper considers the techniques for the conducting of an experimental investigation of viscoelastic properties of an orthotropic ma-
terial. The solved problem of stretching and shearing of a thin viscoelastic plate by constant loads enabled an analytical determination of re-
laxation kernels. The developed method of a fitting of experimental data gained at different time and temperature points allowed a determina-
tion of elastic properties and a relaxation kernel of an orthotropic material with viscoelastic properties, whose the degree of anisotropy is de-
termined by the degree of anisotropy of the elastic properties, using the method of least squares. The described methodology will be used for 
the estimation of the mechanical properties of thin composite structures. 

Keywords: viscoelastic, orthotropy, relaxation kernel, method of least squares. 
 

Most important phases of development optimization of complex structure / S. A. Nazarenko // Bulletin of NTU "KhPI". Series: Dynam-
ics and strength of machines. – Kharkiv: NTU "KhPI", 2015. – № 57 (1166). − P. 87-90. – Bibliogr.: 20. – ISSN 2078-9130. 

The paper is concerned with most important phases of formation and development optimization of complex structure. A formal ap-
proach to multidisciplinary optimization of complex devices is developed. The stages of optimization of complex devices: the choice of mod-
els of analysis, design variables, functional objectives and constraints. Optimization techniques are classified as direct; the first and second 
order; stochastic; linear and nonlinear programming. The applications of different types of Super Computer Simulation and Optimization 
Based Design / Engineering (multidimensional, structural, topological, parametric, multicriteria) are shown. On the basis of a mathematical 
model that takes into account the spatial and temporal fields of different nature (electrical, magnetic, elastic deformation, mechanical and 
thermal) with use of optimization genetic algorithms and the flexible polyhedron method, the complex structure is developed, which is char-
acterized of reduced weight and size and high efficiency. 

Keywords: optimization, mechanics, complex structures, method, CAE, SPDM, model, design. 
 



<<
  /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 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /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

  /SyntheticBoldness 1.000000
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002000d>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002000d>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /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 <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002000d>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e000d>
    /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 <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /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.)
    /RUS <>
  >>
  /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




