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NDT METHODS AND FACILITIES IN THE MODERN PARADIGM
OF TECHNICAL DIAGNOSTICS

+

, 79601, ." A, , 5.

Many experts on material durability discuss now the problem of teahdiagnostics
applying to the objects of long-term exploitation. Destruction giomlsible objects is not the only
essential material waste. Sometimes we have considerable ecologotalash and even human
losses. From the well-known causes this problem is especially sharp for Ukrdaye t

We can prevent to such failures by mean of advanced methods of fraettinanics. This
science makes use of physical parameters, which determineiadiestrand are typical for the
certain its stages. We need to find these parameters; we negdret their influence correctly.
That's why non-destructive testing (NDT) of material is an inapbrelement of the technical
diagnostics.

By modern researches in fracture mechanics it is set, thaufeeis a process includes on
sub-critical and post-critical stages. The work of material in cooils of regulated destructias
admissible. In that case it is necessary to be sure that fracture prisagsger control.

A conception of safe destruction calls for more informatively andblel NDT methods.
These methods should give a possibility to measure the material @t plefameters. It calls for
more deep understanding of physical processes during the interaction of souiedtingvith
material inhomogeneities, more precise their mathematical modelling,alodmore adequate
interpretation of the obtained data.

Non-destructive testing, as a composing part of technical diagnosticsmiglex scientific
and technical problem. It is associated with a row of scientificiglises. A brief version of the
modern vision of some scientific aspects of this problem is detus the report. Main topics of
the contribution are:

NDT tasks in terms of fracture mechanics.

Diffraction theory as a method of description of field interaction with defects

Inverse diffraction problem in NDT.

Reconstruction of material’ anomalies as a perspective NDT method.

Acoustic emission as effective NDT method.

Theory of periodically correlated random processes in vibration diagnostics.

Transformation of visual NDT information.

New Institute’s projects of NDT units.

Development of these scientific trends will allow to createrofcipal new approach to
technical diagnostics of engineering materials. Modern conception of Niolilcs contain a
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combined natural and numerical experimegmésformed with contemporary information-measuring
systems and corresponding software.
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CERMET FUEL ELEMENT BASED ON MICRO FUEL AS PROTOTHOF FUEL ELEMENT
FOR POWER ENGINEERING IN FUTURE

" 01

142100, .* + , 24,% H# ( .
E-mail: fedik@sialuch.ru

Promising variants of fuel elements for providingplegical safety of the surrounding biosphere at
operating nuclear power plants are considered. Mgpal approach to designing and a technology of
fabrication of fuel elements of a new generatiomisising micro fuel (small spherical particlesagramic
nuclear fuel with coverings). Constructive schewiegarious combinations of fuel and coverings mater
for retention of nuclear reaction fission produetse given. Advantages of the considered systems are
noted in comparison with a basic fuel element. Ryols of a fabrication technology and comparativstge
of new and known fuel elements are touched uporaulinok of implementing the fuel elements based on
micro fuel into the reactors of a WWER type haslmedlined.
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The analysis and synthesis of the modern methaodwdikability and fracture risk assessment of
structural elements of heat-and-power equipmentpresented on the base of corrosion fracture meicisan
aches. The stages of initial corrosion damggisurface corrosion fatigue nucleation and struatu
component with cracks are considered. The genedlidiagrams for workability and fracture risk
sment of pipelines systems are proposed, wbithin three characteristic zones: safe explmiat
tation with predicted growth of existed dé&feand zone of brittle fracture risk. Based on ¢hesgethods

appro
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exploi

METHODS FOR ASSESSMENT OF CORROSION-MECHANICAL DAMANG AND
WORKABILITY OF STRUCTURAL ELEMENTS OF HEAT-AND-POWR
ENGINEERING EQUIPMENT

%5 161 78 , 9 61 , + 18

, 79601#$ , ." yo , D.

the expert system has been developed for techtimgthostics of given structural elements.

& ! ! #
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EFFECT OF PREHEATING ON FORMATION OF RESIDUAL STRE&ES
IN HIGH-STRENGTH STEEL WELDED JOINTS

< ,9% 75 ,%5 + | ,
% 1=1+ , 15=9 +
4 .5.6. ! ,
, 03680, . -150,#% , .7+ ,11.

The effect of preheating temperature of up to 28Don the formation of residual stresses in high-
strength steel welded joints, made by manual eteatic and mechanized submerged arc welding atdiehi
heat inputs (Q »10 kJ/cm), is considered. Measurements of residtrasses were performed using the
speckle-interferometry method. It was established to provide the minimum level of residual stessim
welded joints of bainite-martensite steels, thenpeging temperature should not exceed 70 —°1@0and
should be coordinated with specifics of proceedirmal processes under definite welding conditions
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LIFE PREDICTION OF CONSTRUCTIVE ELEMENTS FOR THE MDCYCLE
LOADING CONDITIONS

15 #<1l ,% 5=

, 03056, . , % ,37.

Modified method for calculation of concentratiorefficients of stress and strain for low cycle |loagi
conditions was presented. Comparison of the madiiad classical calculations of concentration
coefficients and calculation of fatigue of constive elements with use of the modified method wadem
Satisfactory coincidence of calculated and expeniiaedata has been received.
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PROBLEMS OF DIAGNOSING AND LIFE ASSESSMENT OF POWERATION
STEAM TURBINES

15 35=

4 ( 8 ( L# % % :
,61046, .9 , .. .+ % ,2/10.

State of the art of the development of methodsniethods for turbo-sets vibration state diagnosing
and their life calculation assessment is considek®dgs of further improvement of these methodsefalr
life problems solution are discussed.
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THE ROLE OF CORROSION-HYDEROGEN FACTOR IN THE METAREGRADATION
OF LONG-TERM SERVICE STRUCTURES

&19 + 11 1 157 21 5=1 ,157

, 79601#$ |, ." . , 5.
nykyfor@ipm.lviv.ua

Industrial installations are frequently designed fa long-term service (e.g. transit oil and gas
pipelines, oil storage tanks, power steam pipelir@krefinery reactor shell). For such installatie the
problem of great importance is degradation of theechanical properties and resistance to corrositime
paper presents new results showing important réléyalrogen absorbed by metal in intensifying inkbul
material degradation.
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DEVELOPMENTS THE NEW METHODS AND MEASUREMENT DEVICEFOR AUTOMATED
LOAD MONITORING AND DIAGNOSTICS OF ROLLING MILLS

5

4 % .& 4 ,
, 49050, .: , 1 $ ( , 1.
' .. +38056 77653153 :+38 056 7765924,-mail: isi-nasu@a-teleport.com, http: www.isi.dngat

The hot and cold rolling mills equipment reliabjliand failures are observed. The new methods of
diagnostics and telemetry devices for dynamic lmexhitoring in the drive trains are developed ansteel.
The problems of industrial systems applicationfegared out.
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ESTIMATION OF LIFE TIME OF PIPELINES OF A HYDRAULIECIRCUIT SYSTEM

57 <> ,%5 161 ,9 O
"9 n
, 61002, .9 y , 21.

On the basis of a finite element method the numlenesearches of forced and free vibrations,
strength and life time of the pipeline of a hydrexgircuit system were under an operation of tramsi
shocksare held. The estimation of influence of interneégsure on a spectrum of natural frequencies and
stress state of a system is given. The dynamionesg of internal pressure are defined experimbntal
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MAIN ASPECTS OF THEORY OF PLANNING OF MULTI-COORDIATE TECHNOLOGICAL
EQUIPMENT WITH DIFFICULT SPATIAL MOTION OF WORKINGORGAN

% 715= 17=1+

, 03056, . , % ,37.

A multico-ordinate technological equipment is cdeséd with turning portable motion of executive

branch. The main aspects of theory of planninggofignent are certain. Among them there is a netyessi
account of specific forces of inertias, operatingtarning knots. Features of motion of liquid eoviment
are in an equipment. One of aspects of theoryrnieaessity of forming of optimum laws of motion arfking
organ of equipment.
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THEORETICAL GROUNDS OF COMPUTER MODELING
OF COMPLICATED MECHANICAL SYSTEMS
15 5+ )21+ Y 7 5@ °?
l 9 ”
, 61002, .9 A ,21;
2 !l ”! 8 n,
, 87500, . # , 1 #8 ( 1.

In report some problem questions of modeling ofsjglay and mechanical processes in complicated
mechanical systems are described. For solutiomsig’ series which arise up here, it is suggestett¢ate
the specialized integrated systems of the autonatatysis and synthesis, which combine advantafjdeeo
special modules and universal CAD/CAM/CAE-systems.

CAD/CAM/CAE- , , " !
JH# : CAD/CAM/CAE-

19



($# 1) *$)++)  $)-").&"/ S E0)H (M "(+1%.0)))-2  %)3," 405' "6 +"11$0+-'7

( ! $ ! !
! G , $ -
| I I " ! -
H !
( ) $
( I
X ! !
) ! [
!
> " [ [
I " & I [
- , !
"% " I %" I % I %
(M&)"( 3"

PERSPECTIVE DIRECTIONS OF DEVELOPMENT OF METHODS BEANNING
OF TECHNOLOGICAL MACHINES

#9 5= 7=1+

, 43018, ." , L , 75.

A method, directions and problems of planning ofit®logical machines of functionally-module
structure, is considered with the help of computer.
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MATHEMATICAL MODEL OF AXIS SYMMETRICAL TORSION BY THE SURFACE LOADING
OF THE CYLINDER WITH THE STRENGTHENING THIN COVER

57 +

, 79000, ." ,

,15=9 &5.,8

4

A new physically noncontradictionary mathematicaldal of cylinder deformation under the axis
symmetrical and axis nonsymmetrical torsion madéhbysurface cylinder loading is proposed. In tlasib
of this mathematical model lies the solution ofistaquations of elastic solid and the concept bbandary

layer.
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EVALUATION OF THE AIRCRAFT COMPONENTS FATIGUE DURABILITY TAKING INTO
ACCOUNT OF MATERIALS IN-SERVICE DEGRADATION

9 + "+ &5 8 ,%5 161 %

Co !
, 79601, ." HE , 5.
D16 and V95 type aluminium alloys (as-received, afitedeling and in-service degradation) are

investigated. The influence of material properttbange after degradation on residual life-time ateift
structural element is estimated.
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HIGH-TEMPERATURE HYDROGEN RESISTANCE OF MARTENCITIC STEE&

57 #51=1+ ,%5 161 5=7=1+

, 79601, ." S, 5.

The effect of in hydrogen under the pressure 35 biPthe mechanical properties of AR 2# !
and 1311 2 2# steelsat strain rate 1,0 mm/min and cyclic deformationlvamplitude 0,8...1,6% and
frequency 0,5 Hz at temperature range 293 ... 723aK lbeen investigated.he influence of chemical
composition and structure state on the hydrogenritienent degree and fractographic peculiarities a
hydrogen presence have been analyzed.
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TEMPERATURE FIELDS OF FITTED CONSTRUCTIONS BEING UNDHRIE IMPACT
OF ELECTROMAGNETIC SOURCES

57 #5

, 49000, .: . , 13.
The operation method was used to obtain the salutfbononsteady heat conduction problem with

unified external boundary conditions and non ideaht contact under the impact of electric and mégne
fields. The results of parameter investigations esented.
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ASSESSMENT OF WORKABILITY AND FAILURE RISK OF THE PIPELIKN
WITH CRACK-LIKE DEFECTS

I'7  #51+

79601, .7 H#$ .. 5.

Fracture mechanics method for assessment of wdityabnd fracture risk of pipelines with crack-
like defects is proposed, which based on concemtfaireshold and critical crack depth and alsoitek
into account of corrosion fatigue crack growth pameters. As an example, the damaged feeding pipadine
power-generating unit are considered
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THE MATHEMATICAL MODEL OF THERMOMECHANICAL PROCESSES
IN DEFORMABLE THERMOELASTIC SYSTEMS WITH TAKING INTO £COUNT
VARIATIONAL AND THERMODYNAMICAL APPROACHES

75 # ,&51
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, 79005, ." , o > , 15.
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The mathematical models for description of thernwrarical processes in deformable thermoelastic
dissipative systems are proposed with taking imtwoant the variational and thermodynamical approesh
On this basis the constitutive equations of thealldbermodynamical state and description of dissyea
processes are formulated. The obtained relationsslaipe basic ones for formulation and solving of the
corresponding initial-boundary value problems.
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USE OF A METHOD OF A CUTTING FOR ANALYSES OF STRESSRAIN STATE FOR LAYERED
ENVIRONMENTS WITH AN ARBITRARILY DIRECTED THIN INCLUSIONS

115 %75=>1& 9+ 516 2
4 ( A$. % ! ,
, 79060, ." , . ,34;
2 4 ,
, 79000, ." , . 1.

The method of a cutting consists in modeling regfi@onditions (loaded and rigidly jammed edges)
with the help of thin final and infinite incorporahs — cracks and rigid inclusions. Due to thisstead of
research of the limited body with inclusions unttex regional conditions, given on its edges, thek tior
space with increased count of thin elastic incogtimns is investigated. For application of a methafda
cutting in practice, the task for elastic inclusiohan arbitrary direction in halfspace and strims/solved.
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Ka:
10 1,0786 1,1162 1,1633 1,2481 1,4901
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1,0786 1,1170 1,1649 1,2536 1,4913
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DEPENDENCES BETWEEN THE MECHANICAL PROPERTIES OF HIES
IN AIR AND IN HYDROGEN-CONTAINING ENVIRONMENTS

% % 1=1+ |, # 1=

, 79601, ." JHS , b.
vytvytskyi@ukr.net

The experimental-analytical method for generalizatid the diagrams of structural state tension and
fatigue has been proposed. The method allows tairolobrrelation between mechanical properties of 70
steels under static, low- and multicycle loadinggeseous high-pressure hydrogen and liquid hydrogen-
containing environments, in particular in 3% NaCIch3% NaCl+0,5%% :$66 + ,S aqueous solution.
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MATHEMATICAL MODEL FOR DESCRIPTION OF THERMOMECHANICALBEHAVIOUR
OF VISCOELASTIC BODIES OF ROTATION DURING COOLING

15 7 & 1 ':o9 . 1196 7?2 7=1+ °
4 ( ALCS. % ! )
, 79060, ." , . . 37:
2 i 6 ,
1 ,45-036, .6 >, ."(8 . 3.

A technique for modelling the thermomechanical b&ha of viscoelastic bodies of rotation during
cooling from high temperatures and algorithms fefidition of thermal strains are proposed.
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UNWEDGE OF REGIONAL CRACK BY THIN RESILIENT WEDGE

5 & <

, 79053, ." ,$ . 9.

Untied task about shimings of body with a crackabiin resilient wedge. At untiing of the system
integral-differential equation , the Chebish metludartogonal polynomials was used There is switygh

of coefficients of intensity of tensions with agmtoing a wedge to the top of crack.
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ON THE MODEL OF THE PLASTIC PREFRACTURE ZONE AT THEND OF THE INTERFACIAL
CRACK WITH SMOOTH CONTACT OF THE LIPS

1 +5 1 1%5 + 2 5+ 7 5= !
! + % % ,
, 20300< ( . .. $ L2
2 5 % ,
, 20300< ( ., . ., .D , 154,

The calculation of the initial plastic prefractue®ne near the end of the interfacial crack with stho
contact between the crack lips in piece-homogenemtiopic body under plane strain by the Wiener-Hop
method is carried out. The prefracture zone is tieddy the slip line emerging from the end of¢hack at
the angle to interface. The various criteria of timice of the prefracture zone direction are irigeded.
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THEORETICAL-EXPERIMENTAL CALCULATION MODEL OF FATIGUECRACK GROWTH
IN THE CONDITIONS OF HYDROGEN ENVIRONMENT

75 1=1+ = ,%5 161 5=7=1+

- Co !
, 79601, ." HS , 5.

The theoretical-experimental calculation model digiae crack growth in the conditions of hydrogen
environment is offered. The regularities of exhisgsof power supply of material at the cyclic loagliand
influence of hydrogen concentration on mechanidaracteristics of this material at static destruati
underlie in basis of model.The analytical dependenfor determination of terms of elastic-plastic
deformation of material near crack tip are detergdnwithin the framework of deformation approach in
fracture mechanics. The effects of crack closing ad ratio of cycle are thus taken into accouo-
operation of various tendencies caused by the pmssef certain concentration of hydrogen and their
common influence on changing of rate of fatigueckrgrowth is obtained. Comparison of calculations
values of rates of fatigue crack growth is condddtedifferent environments.
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THE INFLUENCE OF HYDROGEN ON DEFORMATION OF CARBOSITEELS
AT STATIC AND CYCLIC LOADING

75 1=1+ , ? 38 ot 5=

, 79601, ." A, , 5.

The approach to establishing the influence of hgdroon stress—strain state of the material in the
process zone near the crack tip and crack resigtat@aracteristics under static and cyclic loadinging
the method of digital image speckle correlations Heeen proposed. It is established, that hydrogen
decrease crack resistance characteristics of redeed steels: 3 — on 16 %k - on 25 %. Characteristics
of durability increase on 15...20 % in comparisoithwair. Deformation of destruction under action of
hydrogen at static loading decrease in 2...2,5 sinaand at cyclic loading - in 2 times. The areadgflastic
zone near the crack tip depends on crack distribbutiate and goes down at the presence of hydrogen i
1,5...2,5 times. Hydrogen also decrease critichlieafF « on 20 %.
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STRESS CONCENTRATION AT INCLUSIONS WITH IDEAL ELASD — PLASTICOF MATIRIAL

5 1A1

, 79053, ." JHS . ,5.
pminasu@ipm.lviv.ua

The model of body with inclusion for description stfess-strain state in material yield strengthl
deforming is proposed. The dependences of detetioinaf stress concentration at elastic and elasto
plastic inclusions is proposed.
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THE INFLUENCE OF CYCLIC DEFORMATION ON HYDROGEN DERADATION
OF Fe-Ni ALLOY
8< 61 7= 1 J7 %,1
- Co ! ,
, 79601, ." HE 5.
The exchange of mechanical propertie® o#15#7"; alloy after cyclic deformation with amplitude

1,6% and frequency 0,5 Hz in hydrogen under thegqunee 35 MPa at temperature 293 and 823 K has been
investigated. Positive influence of preliminary loycle loading in hydrogen on ultimate strength and
plasticity of polished and oxided specimens araldished. At 293 K relative elongation in hydrogen
increase from 17-19 % (undeformed specimens) t813% (deformed for 20 % from low-cycle durability).
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STATIC AND CYCLIC CRACK RESISTANCE OR3; 11&2, 2/ STEEL
AT EVALUETED TEMPERATURE AND HYDROGEN PRESSURE

8< 61 7=1 %5 161 5=7=1+ '159 &5 ?
1 L !
79601, ." , . 5.
. 790, ., . < . 5.

The effect of gaseous hydrogen under the presufdPa and preliminary hydrogenation (673 K,
10 MPa, 10 h) on fracture toughness at strain @ mm/min and cyclic crack resistance at frequesci
20 Hz and stress ratio by cycle R=0.22 0913 2 2# steel at temperature range 293 ... 723 K has been
investigated. The influence of experimental vagablon the hydrogen embrittlement degree and
fractographic peculiarities at hydrogen presence baen analyzed.
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SOME PROBLEMS OF ESTIMATION OF CRACK GROWTH RESISNEE OF CIRCULATION
PUMP BLADES AT DYNAMIC INFLUENCES
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, 61002, .9 . , 21.
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The model of driving wheel of main circulation pymyhich will allow adequately to take into
account the technological defects of constructismffered in this work. The created model willoall to
estimate the deformed state and also crack groedfstance of constructions at the dynamic loadings.
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ON THE STRESS BEHAVIOUR NEAR THE TIPS OF THE CRAGK THE CORNER POINT
OF THE INTERFACE OF MEDIA
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27 ,& + (, % 56

+ % % . ,
, 20300< (. . . .3 2.

The plane static symmetrical problem of the thexdrglasticity for the crack at the corner pointthé
interface of two isotropic media is considered. Batution of the problem is constructed by the \&tien
Hopf method. The stress behaviour near the tigseo€track is investigated.
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MATHEMATICAL MODEL OF THE TEMPERATURE FIELD IN THEELEMENTS
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The analytical solution of non-linear non-statiogdreat conduction problem for a rod under high-
cyclic loading is obtained.
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CUMULATIVE FATIGUE DAMAGE IN THE T-SHAPED WELDED JONTS IN AS-WELDED
AND TREATED BY HIGH-FREQUENCY MECHANICAL PEENING CQDITIONS

% 5+ 1A ,I57 ,=6 , 9+ 5 +
4 .5.6. ! ,
, 06380, . -150, .7+ , 11.

Due to hypothesis of the linear summation of fatigamages is defined the failure criteria of the t-
shaped as-welded and treated by high-frequency amézdd peening joints of steel 09G2S under variable
spectrum of loading: increasing, decreasing andsij@endom. For the as-welded joints proposed rule of
summation of damage to account residual stressdaedease scatter of total damage.
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ON DEFINITION OF THERMOELASTIC STATE OF THERMOSENBNVE BODIES UNDER
COMPLEX HEAT EXCHANGE

6 A ,%715= ? 1

4 ( ALS. % ! ;
, 79060, ." . , 3.

The analytical-numerical method for definition thenstationary thermal and quasi-statis stress-
strain state of simpleshape bodies, when the whplectrum of thermomechanical characteristics is
temperature-dependent, has been presentend orxemepée of a hollow sphere the surfaces of which are
under constant pressure and when there is coneestidiant heat exchange with the surroundings of
constant temperature throungh the sprere surfaces.
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17 11 ,%7 5 ?

, 65029, .6 , , 8.

The wave field which is diffracted by the thin dbway rigid inclusion with the help of the full
transverse section of scattering is analyzed. Tghision is in the unbounded elastic body whicimithe
conditions of plane strain and can be both fullygied with the medium and can be in the conditioins
smoothcontact on the lateral sides of the inclusion witle medium. The discontinuous solutions of the
Lame equations are used for the determination efdieplacements and stresses of the scattered field
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ASSESSMENT OF CRACK GROWTH RESISTANCE CHARACTERIEH OF EXPLOITED METAL
OF TRUNK OIL-AND-GAS PIPELINES IN CORROSIVE ENVIROMENTS

% 715= 1+ , 6 & < 7=1+
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, 82100, .: % ( , .4 , 24.

The experimental diagrams “fatigue crack growtherat stress intensity factor range” were received
for metal of trunk oil-and-gas pipelines with tleerm of exploitation over 30 years. These data camded
as basis for calculation assessments of fractusk a@nd structural integrity of given pipelines witkking

into account of corrosion environment factor.
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%" '% P % 3"" M 2"0 1%" I
DETERMINATION OF CRACK DIP OPENING DISPLACEMENT BYDIGITAL METHOD
5 @ , 9 5 A Y

+ 4 ,
, 46001, .' yo , 56.

The automated grid method is applied to positianutar marks one by one printed on the specimen

before and after deformation in order to measue plastic strain We study the problem of selection of the
optimal mathematical solutions for automatic anayand image processing along with an estimation of
informative efficiency with application to determiion of crack tip opening displacement and plastic

deformations.
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BENDING OF PIECE-HOMOGENEOUS ISOTROPIC PLATE WITHRZCULAR WASHER AND TWO
RADIAL UNIAXIAL CRACKS TAKING INTO ACCOUNT CONTACT OF THEIR FACES

% 1?2 71 , i)

, 79000, ." yoo , 1.

In the paper using the methods of the complex khridunctions theory a bending of piece-
homogeneous isotropic plate is investigated withdincular border of materials division and two uniaxial
radial cracks, the faces of which come in the simamintact on a line on one of plate bases under the
loading by the distributed bending moments on thfenity. The numerical analysis of the problem is
conducted.
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FEATURES OF DISTRIBUTING OF REMAINING TENSIONS ONHE INTERNAL SURFACE OF
THE WELDED CIRCULAR CONNECTIONS OF HIGH-STRENGTH &ELS

% 715=17 , 6 5A

n ”
” L]

, 79013, ." , %7 , 12.
Influencing parameters, that describe a field o&gbic deformations on distributing remaining
tensions on the inlying surface of the circularviiad) by the plastic stitch of high-durability steilclined to
the martensyt transformation under action of theroyale of welding is explored.
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ASSESSMENT OF ADMISSIBLE DAMAGES OF RAILWAY WHEELSPERATING
AT LOW TEMPERATURES

' WA ,9 + , %5 161 51

, 79060, ." HE , 5.

The admissible and critical sizes of fatigue craafes estimated in railway wheels working at low-to
60 °$) temperatures. It is shown that admissible and teatpee independent (in the interval from 20 ...
to —60 °C) size of the fatigue crack on the wheel rim sefaloes not exceed 1.9 — 2.5 mm at the
circumferential stress range of 400 MPa and 0.6.8-dm at 700 MPa. The conclusion was done that for
high-strength railway wheels exploited at low-tenapares the non-destructive testing devices with th
sensitivity to fatigue cracks of length 1 mm aredesl.
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DIAGNOSTICS OF THE IN-SERVICE RELIABILITY OF POWERQUIPMENT STEEL BY THE
FATIGUE FRACTURE MECHANICS METHOD

'y 1WA 157 % 5= 6 , 6 ) ?5=

, 79060, ." HE , 5.

Using the analysis of a set of standard static raa@al characteristics and parameters of local
fracture at stress concentrators under cyclic loagi the significant sensitivity of the initial fatie
macrocrack initiation resistance to steam pipe-lgteel in-service degradation is shawn
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INFLUENCE OF CYCLIC AND STATIC LOADING ON STRUCTURA MATERIALS
SERVICEABILITY IN HYDROGEN SULFIDE ENVIRONMENTS

57 1 ,&51 )65 , 6 1

, 79601, ." JHE 5.

The structural 20 steel and 33! steel (that are most useful for gas-oil equipmentjer static and
cyclic loading in the air and standard hydrogenfild NACE solution have been studied. It has beews
that steels with higher resistance to sulfide stresrrosion cracking (SSCC) have higher crack ghowt
resistancelt has been established that time to failure &fcdmens under sign-changing loading decrease in
8-10 times in comparison with such under statiallng.
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STRENGTH OF BODIES WITH THE CRACKS HEALED ON INJEGINS TECHNOLOGIES

% 15 8 , %5 + , 5 1@

, 79053, ." HS O, 9.

The approximate analytic solution of the problemdiacklike defect in elastic cylinder is obtained.
The level of strengthening of cylindrical elemerithwerack, when if is filled with injection matetiss
determined. The parameters that define the effantiss of the strengthening by injection are esthbd.
Experimental investigations that prove the thecsdtiprognosises about strengthening of elemenhef t
construction by means of injectioning technologiescarried out.
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ORIGIN OF FATIGUE CRACK NEAR INCLUSIONS IN ELASTI®RLASTIC MATERIALS

% 15 8 , 6 "16

, 79053, ." JHE , 5.

The fatigue of materials is conditioned, as knotw,change sign plastic deformation in the local
volumes of material, which conduces to generatiod growth of micro- and macrodefects. The model of
origin of fatigue crack near the yielding inclusiam elastic-plastic material, that is in conditio$ cyclic
uniaxial loadings tension-compression was propadsetthis work. On its basis the engineering dependen
of number cycles to the origin of fatigue crackmealusion was determinated.
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DIAGNOSTICS OF PENNY-SHAPED CRACK FORMATION IN FIBRUS COMPOSITES

%5 1 5=7=1+ 1159 9> 1y B ?
! - L !
, 79601, ." L #S , . , 5;
2ll
, 43018, ." A . 75.

The formalism describing the formation of pennypathcracks in elastic media has been presented.
Such defects are considered as sources of acami&sion. The values for the dynamic componentseof
displacement vector for the cases of the formadia single penny-shaped crack and for systemstwith
or more cracks have been calculated. The relatijpsshetween such parameters as acoustic emisgjoalsi
amplitude, surface area of the crack and time tog stress relaxation on the crack walls have been
established.
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INTERACTION OF FLAT CRACKS AND INTERSTICES OF THERREGULAR SHAPE
IN ELASTIC SPACE

#9 78

n ”
” ’

, 79013, ." , .$.7 , 12.

The method of definition of a stress concentratiothe elastic body under-designed by flat cracks
and three-dimensional interstices which interacbamthemselves is offered. The method is consiruan
exact reduction of problems about definition of teess concentration by defects to boundary integral
equations, and also on is boundary-element paratiaat®on and a discretization of the equations wite
of the generalized integrals of the Gauss and wgiohl maps with regularizing Jacobians.
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BOUNDARY ELEMENT METHOD FOR THE ANALYSIS OF ANTIPLAIE SHEAR OF
ANISOTROPIC SOLIDS CONTAINING THIN SHAPES

& 9+ 516 ! 75 7 2

, 79000, ." . v 1
, 43018, ." , L , 75.

This paper considers the application of boundammednt method to the analysis of the antiplane
shear of anisotropic solids containing thin shap&le regularization technique is proposed to dedh w
singular and nearly singular integrals. This teatué considerably improves the accuracy comparirty wi
the classic BEM and the nonlinear transformatiooht@que for nearly singular integral evaluation. erh
numerical examples show the efficiency of the ppeg@pproach.
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OPTIMIZATION OF THREE-LAYERED PANELS

"6 6 I 1 71+ 2%5 1 /1 3
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adrian@cmm.lviv.ua; shchvs@yahoo.com
The paper deals with the optimum design of thrgefked plates containing a foamed polyurethane

core covered by steel faces. The thickness ofdreis unknown. The minimum of cost function (nialter
fabrication) and the optmimal thickness of core dedermined in the case of nonlinear design conisa
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The constraints rekate to the maximal stressesedtiefns and size. A numerical solution of thishpem is
given by the nonlinear programming method.
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CHARACTERISTICS OF TITANIUM ALLOYS AFTER OXYNITRIDNG
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The interest in titanium oxynitrides has increasecently due to their high level of physico-cherica
properties. In this work, titanium oxynitrides wdoemed in result of modification of surface nitithyers
by oxygen. The properties of -7#, ' 20, ' 6 titanium alloys with the formed oxynitride coatingere
investigated.
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MONITORING OF PITTING CORROSION PROCESSES AND CRAGKTIATION
BY METHOD OF SPATIO-TEMPORAL SPECKLE-CORRELATION

8615 0 1 , + 18 157 =

, 79601, ." A, , D.

A new method for the monitoring of processes pittiarrosion and further crack initiation at the pit
on cyclically deformed metallic surface is proposadthe ground of spatio-temporal speckle-correlati
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technique. Here, the continual imaging of localisgda around pit can be fixed in real time and igitl
form. Using the developed software a size of damhagee or nucleated crack length can be determioed
any stage of studied process.
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RESEARCH OF AN INTENSE CONDITION ORTOTROPIC SHELIAS THE CONCENTRATED
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Research is intense-deformed conditions ortotr@pizironments thickness 2h, any gauss curvature
at the concentrated thermal heating. Search offtimelamental decision for the moments and efforts.d-
finding of the decision bidimentional Furigtansformation and the theory of deductions is used
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MODELING OF INFLUENCE OF PARTICLES ON CREEP OF MATERIAL

9 359 , 9+ O ,%5 161 &5 =
+ 4
, 46000, .’ v ey , 56.
In this paper was investigated of influence of jgtes on deformation of creep of material. Two
groups of finite elements method (FEM) models whildwed to investigate of influence of percentafie
particles and its coefficient of form on creep defation of model were created. Dependences of ahaifig
particles properties on the creep of material wasgeistigated.
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A CRACK RESISTANCE ESTIMATION OF HIGH-TEMPERATURE STRUCRE ELEMENTS WITH
INITIAL CRACKS

15 35= , 5 & 7=1+

4 ( 8 ( dHED % %
,61046, .9 , .. .+ % , 2/10.

The technique and its application for a crack semnce estimation of turbomachines high-
temperature rotors, blades root joints, walls of firessurized cylinder irradiated from within bgtaeam of
neutrons, at presence of a hypothetical crack ascdbed. Results of calculations are presented.

88



($# 1) *$)+L+)  $)-'").&"/ $E0)H (M "(+1%0))-2  %)3," 405'",6 +"11$0+-7
# (
) H# $ !
I #
$ ! 2 $
!
1 # , H# - (
!
!
( I I
, H# !
, # 5 % !
# I
$ -
# , |
I -
$ # ! % !
I "$ I I
! — 1 #
$ I
LS
+., ! #
: I # $ $ roo-
v ; ! I'$ (
$ "$ !
# , -
! , ! $
o I
3 | I ,
!
# I I H# ) & - I
I -
H# # :
I $
* ! # $ !
! L&
# 1 #$ -
1§ 1 ¥ * 4
$
I I H
! , !
# ! # @
H I $
) -300-240! # !
35 %.
, I -250/300
I I # I -
@ I # I #93 -
; # ! I'$ — !
! #

89



($# ) *$)+1+)  $)-").&"/ *$ (+10 )"# ARG '(+1*.0))-'2  %)3,"405'",6 +"11$0+-'7
! I'$ ! 0) -10-4!
# " ! '$
* $ $ , ! $
I ! # 1 !
# ! I'$
# N
$" , ! #
| |
! ! "3l S
, #oo# ' '
I "$ ,H # ! " " -
$! '
31 11 I
ol
" #
N 1% ") % 4 418! % | |
ELASTIC HALF SPACE INITIAL KINEMATIC LOADING
.9 8 161 #9 2
! “Q4”
, 61002, .9 , , 21;
29 ( —
, 61002, .9 . % , 25.

Solutions of inverse problem of impulse deformatibhalf space is presented
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DETERMINATION OF STRAINING CHARACTERISTICS OF GROUND QOrACT
AREAS FOR OFF-ROAD TRANSPORT AND TECHNOLOGICAL VEHICLES

& + > , 5 , 716 #5

, 03680, . : 3 , 31.

Experimental and analytical method for determimaidf rheological model characteristics of straigiof
elementary volumes of semi-infinite isotropic meditm Kelvin body form in the zone of its contacthwi
pneumowheel undercarriage is suggested.
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ON MODE-COUPLING FRICTION SELF-EXCITED VIBRATIONS IN BOCK-WHEEL BRAKES
57 #<15= |57 ? =

% ,
, 49027, .: , H , 19.

Structurally mode-coupling friction self-excitedbrations in the block-wheel brakes are investigated
The simplest system with two degrees of freedosgaded as a dynamic model. The mathematical model
takes into account contact surfaces roughness aeftion. The result of computational experimentscie
that friction self-excited vibrations are enabletire block-wheel brakes when the difference betaestatic
and kinetic coefficient of friction is absent.
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MATHEMATICAL MODELS OF THE WINDING SYSTEMS WITH KINEMATIC EXCITEMENT

%5 161 # , , %5 1 %

n ”
” 3

, 79013, ." , .37 , 12.
The paper presents the mathematical equations mofithe winding systems that consists of the two
non-round cross section coils, flexible element emthpensator. The main problem of this task cangist
the system stiffness change that connected witiutinging-like change of the flexible element lengtie
equations of the mechanical system motion are nbthand the flexible element length change is duestr
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DISCRETE MODELLING OF DISTRIBUTION OF NON-STATIONARY FLOTUATIONS IN A CORE
+ %75 ,157 36 7=1+

& + + ,
, 69006, .& ++ , " , 226.

The discrete model of distribution of non-stationarave disturbance in an elastic core is offered.
Basic feature of new model is the step kind of Wégece of elastic characteristics of model (sprjrigsm
deformation. Results of researches have shownthieabffered model at the solving of non-statioragks
yields results which will better be coordinatedhwibntinual model, than known discrete models
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PARAMETRICAL MODELS FOR DETERMINATION OF STRESSED AND DEF®HED STATE
OF HIGH-LOADED MACHINES ELEMENTS

+ & < 7=1+ , + ,' + & 7>
1 9 ”
,61002, .9, . ,21;
2y %4
, 87500, . # . . #8 ( 1.

In the report the general approach to providingdofability, capacity and saving of loading abiliby
high-pressured large-size machines is offered. Mawa of method of the generalized parametrical
description is developed.
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, 79013, ." , .$.7 , 12.

The features of design of the electromechanicallaiog systems of vibratory co-fazed machines are
considered with a few electromagnetic vibroexcitdeking into account the number of vibroexciters,
parameters of electric circle of feed and mecharpeat of vibration machine.
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VIBRATION AND SOUND TRANSMISSION LOSS ACROSS LAMINATED PATES
WITH MASSES ATTACHMENT
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, 79013, ." , 8.7 , 12.

The study aims to predict damping and acousticalpprties of composite laminated thin-walled
structures. Effective rigidity constants of sandwiype laminates and damping properties have been
determined by using a procedure based on multitHleumerical schemes. Numerical evaluations obtained
for vibrations in laminated plates with masses eittaent have been used to determine the efficient
displacement field for economic analysis of vilmatand sound transmission properties.
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NONLINEAR VIBRATIONS OF BLADE PACKAGES IN VIEW OF ECHNOLOGICAL
DEVIATION IN PLUG-TYPE CONNECTIONS

%5 + 4 , 6, ,157 ?

«9 4 »
, 61002, .9 , . , 21,

In the given work the task about forced vibratiofidlades is considered in view of contact inteiact
in blade-to-blade connection. The algorithm of c#dtion of non-linear vibrations designed in view o
contact interaction. It have been realized the el of influence of such type of mistuning on dyina
characteristics of a package and on contact intéoacin plug-type connection.
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SOLUTION OF FORCED RANDOM BLADED DISK VIBRATIONS WITHMISTUNING
ON THE BASE OF ONE-SECTOR MODEL
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In the work is described the problem of forced ailoms of blade disk assembly in a view of its
random mistuning due to the technology of bladenting. The system response is presented by thar line
part from its dependency at the random paramet@tse sensitivity factors in this presentation are
calculated on the base of sector deterministic rhode
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1. Petrov E.P., Sanliturk K.Y., Ewins D.J, A new metor dynamic analysis of mistuned blade disk based on
the extract relationships between tuned and mistunedrsgst Transaction of the ASME. — 2002. — Vol. 424.
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DYNAMICS OF PNEUMATIC DRIVING MODULE OF LINEAR MOVINGOF
LIFTING-TRANSPORT MANIPULATOR IN TRANSIENT MODES
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The two-coordinate mathematical model of the pneumatic modulmeasfr moving with console
accommodation of a load is developed. Influence of designafidhe module on its dynamic characteristics
is investigated. It is established borders of application of ameeinate mathematical models for the
description of dynamics of pneumatic modules of linear mawitihgconsole accommodation of a load
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THE LOCALLY MASS DISPLACEMENT AND THE STRENGTH
OF THINK POLARIZED SOLIDS
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A complete set of equations of electro-magneto-nméchaf solids whith taking into account the local
displacement of mass is apply to investigatiortrehgths parameters of think dielectric layers.
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MODELLING AND THE ANALYSIS OF VIBRATING CHARACTERISTICS OFTHE MULTICASE
TURBINE IN SYSTEM THE TURBINE — BASE — BASIS

9+ 7 157 ? 15 7+

n 9 ”l
, 61002, .9 . , 21.

Turbine — base — basis the finite element modealysfem is developed for a multicase turbine by
power 5004 Vt. The most pliable elements of system — the baseases of cylinders of low pressure are in
details simulated, other elements are considerethasconcentrated mass and boundary conditions. The
analysis of natural and forced vibration systerteid and is revealed new laws.
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THE EFFICIENT METHOD OF CALCULATING OF FRAMEWORK
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Method of successive approximations has been dmeland implemented in this article. It allows
you to make careful strength assessment for rodtoactions, however only stress — strain type dbde

mation are taken into account. The given approaahlbop structure, therefore it extensively uses ECM
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NUMERICAL SOLUTION OF PROBLEM ABOUT CONNECTION OF REINFORCHMNT BARS
BY A CRIMP ELASTIC (PLASTIC) HOP

15=9 =

+ % ' <
, 719057, ." . < ,130.

The problem of connection of reinforcement armatomes by a crimp hop is considered in work.
Putting of task is formulated and its solution isufted at the elastic and plastic putting, designirars as

absolutely hard bodies. On the basis of numericallgsis the diagrams of displacements and tensioas
represented.
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DAMPING OF THE FORCED VIBRATIONS OF CYLINDER TOOTHED
TRANSMISSIONS ARE FROM INFLUENCE OF FRICTION OF TYPES ONDENTS IN HOOKED
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, 79013, ." , .$.7 , 12.
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On the basis of results of theoretical researchéls@nce of friction of types of indents is setaoked
cylinder gearing on damping of the forced vibragon
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THE INFLUENCE OF MASS DISTRIBUTION AND COMPACT VIBROPROTECTINGBLEMENTS ON
THE MOTION COMFORT OF WHEEL MACHINES

9 = ,%5 161 78

n ”
” ’

, 79013, ." , .$.7 , 12.

The numerical schemes (NS) row is considered fer wheel machines motion. Methods of
decomposition and the NS synthesis are considemetthe basis of new methods of modal synthesis. The
influence of mass distribution and compact vibraecting elemets on the motion comfort is under
discussion. The program packages are based on asedemathematical models. The computer models of
aggregates are tested by adequate real time prageedu
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Dynamic Analysis of Structural System Using CompoMeaies //AIAA Journal, Vol. 3, No.4, 1965. — P. 6785-6.
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CALCULATION OF HIGH-EFFICIENCY INTERRESONANCE OSCILLATION TEGENOLOGICAL
EQUIPMENT THROUGH INTRODUCTION OF ADDITIONAL AMPLIFICATION
OF VIBRATIONS FACTOR

57+ = ,I57 & 15= , 9+

wn ”

, 79013, ." , . 8.7 , 12.

Analytical dependences which allow to carry out tteculation of interresonance vibratory
technological equipment through introduction of fficeent of oscillation additional amplification ar
pointed. It provides the selection of the vibratorgchine oscillating system with a priori knowfiog$ncy.
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STABILITY OF POLYMERIC PIPES WITH HONEYCOMB WALL SRUCTURE
15 7 716, 6 =1+ , 5 /<1
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The problem of stability of honeycomb wall structure of pipdsiested to static loading is
investigated. As the basic engineering calculated quantity dafibe its ring rigidity is accepted. From the
condition of maintenance of necessary value of the ring rigiditgytindrical tubes made of polymeric
materials with honeycomb wall the geometrical, physicomechaaitd technological parameters are
certain. The engineering formulas to estimate the stability of polyrpges with honeycomb walls are
presented.
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In the work with the use of the finite element méthiequencies and shapes of natural oscillatiohs o
light rotor are definite for experimental model @ombined passively-active magnetic suspension. The
inflexibility of radial passive and axial active greetic bearings has been set on the basis of @lonk

data. The adequacy of calculation results is comdid by the comparison of the critical rotation steand
experimental findings.
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NONLINEAR DYNAMICS AND NATURAL TRANSVERSE VIBRATIONS
OF ORTHOTROPIC COMPOSITE PLATES

1+5 , % A 17 71

4 ( AS. % ! ,
, 79060, ." . ,34.

The state of investigations in nonlinear dynamiésplates has been analyzed. On the basis of
proposed refined theory the statement of the problen natural transverse nonlinear vibrations of
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composite plates has been made. The analyticdioakbetween amplitude and basic frequency fdrip-s
plate with hinged and held rigidly edges have belatained.
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STRENGTHENING OF BASES FOR DURABILITY CONSTRUCTIONSY SHELL ELEMENTS
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2
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3 1] ”
, 79013, . " , 8.7 ,12.

The method of constructions foundation strengttgebiy using shell elements has been examined. A
design model has been offered for the determinaifotihe strengthening element pressure on the groun
The problem solution has been found in a closechfdrhe analytical formula for the pressure disttibo
function has been recorded according to geometrimadl physical-mechanical properties of the shell,
ground compliance coefficient and intensity of load the foundation. The level and character of the
pressure distribution for a certain structure haheen analyzed.
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RESEARCH OF THE TENSE CONSISTING IS OF CYLINDER RE®/OIRS
AT THE ACTION OF TEMPERATURE WHICH CHANGES AFTER AINEAR LAW

5= 1+
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, 79007, ." y , 36.

Investigational law of change of tensions along #éixeof cylinder reservoir, caused a temperature
which changes after a linear law.
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MATHEMATICAL DESIGN OF SPATIAL VIBRATIONS OF POWERAGGREGATE OF THE
WHEELED TRANSPORT VEHICLE

%5 161 58
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, 79012, ." . , 32.

The mathematical model of spatial vibrations of ppaggregate taking into account his geometrical
and inertial properties, resilient-dispersion paraters of elements of pendant have been built. pagas
vibrations of power aggregate, caused with a wdrknternal combustion engine, forces of inertiaisarg
during acceleration or braking of transport vehicend with the vibrations of basket, caused with
inequalities of road, have been explored.
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2 ( 6(> % %
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The modification of computational and experimemathod of parameter identification of numerical
models of transport vehicles hulls elements is rifeesd in report. It is suggested to research of elod
construction by experimental and numerical methpdsallel. Comparison of results enables to define
reliable numerical models for subsequent researdtidsll-scale constructions.
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VARIABLE-SPEED DRIVE UNIT
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Dynamic processes which take place in the procéfsnationing variator with the remote hydraulic
control in the mode of change of transmission fetatire examined in the lecture.

( L

% & |

| %ll n
" 1& !

") | oy

MATHEMATICAL SIMULATION OF CONTROLLER OF EXPENSE
WITH ELASTIC LOCK UNIT
% 1

157 #1=1+

, 21021, . 9 8 ,95.
In the article original construction of regulatorf @xpense is examined with the use in quality
constipation regulative organ cylinder shell frommmametal material, and also the possible regionsisf

practical use are pointed.
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THE DYNAMICS OF THE PROCESS OF SAWING ON HORIZONTAAND HEADRIG
SAWING MACHINE TOOLS

9 «<,8 1 8< 2 4+ 1517 1
1
, 79057, ." < , 103;
2m + ( + > #$ ,
, 79007, ." . 36.
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On the basis of dynamic model of horizontal banddhieg sawing machine tools the change of
dynamic capacity of elements of construction amdctihange of speeds of cutting and of supply ioexqhl

4 ! $ (
I oy " ,
" I ! ! ,
$ ! !
l! 1
$ ! 475 800 ,
! 24 40 / , $
| , |
3! I I
I ' $ !
I ! I ( ! $
|
( I
| $ "
, 2 > o
" Adams—Bashford—Moultorl " | !
MAPL:. 3! ! Runge—Kutta.
3! !
] # | . *
! ! " 5 %
I I
* " I
I I ! I
I |
) l# I ' i) "$
) I ( 6,5 %) " ,
I $ . I’ , # !
, I !
! , #" 0,118, 0,37 15 %
, # I | I o
[
! , $ D=61 ! v=30,6 /.
31 " !
") I "% &" ! S 1"0%0
I* 2=

MATHEMATICAL MODELLING OF TRANSVERSE-TORSION VIBRATONS
OF COMPOUND METALWARES
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The mathematical model and algorithm of calculatioh free transverse-torsion oscillations of
compound metalwares are developed. Tools of cantinare applied. Boundary conditions are analysed.

Effect of a rigidity of shift of a connective la#ii on intrinsic frequencies of mechanical system is
investigated.
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INVESTIGATION OF VIBRATING MACHINE STARTING PROCESS
WITH UNBALANCED VIBRO-EXCITER

Al , % @ , + 151 8

, 43018, ." , , 75.

The problem of acceleration of unbalanced vibroitexof vibration machine witkelectric motor of
asynchronous type was considered. The explanati®ommerfelds effect is given.
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THE USE OF INTERFERENCE HOLOGRAPHY METHOD FOR RES®CH
STRAINED CONDITION PLATE UNDER THERMAL LOAD
% A , 1 4 , + <

(( $.6.# ,
, 54005, . # , $ % , 9.

Experimental method of research of thermal defoiomabf plate elements surface of construction
with complex use of spectrum and interference halggy was developed. The registration of main
hologram was provided by the optic plant schemese@lation of interference picture on the research

surface of object during its heating gives the rimfation about normal component of surface displaz@m
deformation of which is determined by Koshy forraula
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THE INFLUENCE OF ASSOCIATED MASS ROTARY INERTIA ON THEREQUENCY
AND FORM NATURAL OSCILLATIONS TOE CONSTRUCTIONS

% A 157 ?1

(( $.6.# ,
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The eigenvalue problem of research of spectruguisacy and form natural oscillations of mechanic
system (a toe — a joined mass)under resonanceudray ,taking into consideration inertia mass datn
joined with the toe surface was theoretically (whk help of energetic method and use of Rits'squtare)
solved confrontating experimental results data €reed by the interference holography method).
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MULTIOBJECTIVE DYNAMICAL SYNTHESIS
OF BALL-TIPE OVERLOAD-REALEASE CLUTCH WITH DASH-POT

5+ # T7=1+

! $ % $% %
% ” " ”’

79012, ." , , 32.

In a lecture will be presented: results of thearatiand experimental researches of dynamics of a
drive with the mechanical systems of protectingnfran overload — ball-tipe overload-realease clutch,
equipped by dash-pot, in transient mode: startthgowing of loading, in a stop; a method of mulitierion
dynamic synthesis of ball-tipe overload-realeasetatl, equipped by dash-pot after the the specified
perfomances of drive system; new constructions gutinum parameters of ball-tipe overload-realease
clutch, equipped by dash-pot.
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BOOM CONSTRUCTION WITH DYNAMIC ABSORBERS OPTIMIZATION

9 % 1 'o9 A 2%5161 &1+ !

1 wn ”

, , 79013, .$.7 12.

The paper deals with the methods of calculation aptimization of constructions with the dynamic
vibration absorbers. The discrete-continue modedisdgnamic system: elongated element — dynamic
vibration absorber are offered. The algorithms faoration decreasing of elongated elements by meéns
dynamic vibration absorbers of the elastic and pguich type are received.
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COMPUTER SIMULATION AND DETERMINATION OF LOADS LONGSIZED
METAL CONSTRUCTIONSOF CONVEYERS

15 7 % 195161 &5 + 2 75 1=1+ ?
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, 79007, ." , .7 .20;
2 n ”
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The long-sized metal constructions and computeulsition of its static and dynamical processes are
considered. The paper concerns the static and mjoa sensitivity analysis this systems and catita
experimental determination of loads metal congtoms of conveyers.
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THE IMPACT OF BASIC FOUNDATIONS OF LUBRICATING-COOLING
FLUIDS IN THEIR TRIBOLOGICAL CHARACTERISTICS

& 158 1 6 ( L5 7 ) 6 2

1 _ I ,
79601, ." ., . .5 ;
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The comparative study of lubricating propertiesimdustrial and experimental cooling-lubricating
fluids for processing metals. The possibility dhgsnodified vegetable oils as a raw material bfseheir
production.
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ENDEMICAL CAUSE OF THE WEAR DETAILS OF MASCHINES
OF AGRICULTURAL MANUFACTURE
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The technological methods of increase of wearpresgnand resource of the picked up a thread
details are very various, but limited the levetef/elopment of technique, that is why returningdiigils of
necessary operating properties remains the imparfaoblem of modern production. The rapid rates of
development of engineer cause the necessity ofogevent of new technological processes and oparatio
for proceeding in robotozdatnosti and increase arigevity of details of machines. It will result time
considerable economy of metal and continuatioruodtibn of exploitation of constructions and maasn
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ENDEMICAL CAUSE OF THE WEAR DETAILS OF MASCHINES
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Intensity of wear different details of machinesagiicultural manufacture may be subordinate to the
various laws of distribution: normal, Veibula-Gnide, exponential laws. Analyze of wear the same
triboelements of sliding in the different condisoof exploitation showed, that this wear was sulnated
only one conformity with the law; distribution afsual values.
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HIGH SPEED OPTIMIZATION OF REGIMES OF HEAT OF THERMOELASC PIECE-WISE
BODIES OF ROTATION
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In the work the technique for high speed optimiratdf the process of heat treatment of piece-wise
bodies of rotation is proposed at restrictions thwess state of the body. For the description of
thermomechanical behaviour of a piece-wise bodytattion the model of a thermosensitive elasticybiod
3D statement is used at dependence of characterisfi material on the spatial coordinate. The pregub
numerical mathematical model of optimization canused for research of parameters of the process of
heating at different type restrictions of therraad mechanical nature.
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CRUSHERS WITH HORIZONTAL AX OF ROTATION AND WAYS OF HEIR IMPROVEMENT
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Crushing into parts of the deteriorated in storenaral fertilizers allows to increase the friableses
and consequently to ensure the normative requirésnainapplication evenness up to 92 — 95 %. Wigh th
crushing machine it is also possible to crush thets and tubes, using one in the technological dhe
forage preparing as root-cutting machine.
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VIBROACUSTIC DIAGNOSTICS OF TROLLEYBUS GEARWHEELS
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Basic classes and types of damages of planetanciegl gearwheels in trolleybus are considered
and the system of its vibroacustic diagnosticseigetbped.
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SYSTEM QUALITY MANAGEMENT OF INDUSTRIAL ROBOTS AND PLAFORMS
Co9+ &1 % 95 7=1+ ,#9 5=
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, 65044, .6 , D , 1.

The system methodology of quality management afsindl robots and platforms with different
structures and the control system on the basib@fleveloped mathematical models throughout the life
cycle is offered.
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REGULAR CONTOUR LINKING AND STRUCTURAL CONSTRUCTIVE BTIMIZATION
OF MECHANISMS AND MACHINES

61 9

$ + :
,40007, .$ , ., % - , 2.

In the article new theoretical approaches to taskuson of structure optimization of kinematics of
mechanisms and machines by use of obtainable chosadgitical regular contour linking solutions areder
consideration. There are defined potentialitieshefiristic method of constructive optimization basadhe
introduced concept of structural quality of kinefnatof mechanisms and machines.
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MACHINES WITH THE SYSTEM OF DYNAMIC ABSORBERS MODHLNG
AND OPTIMIZATION

#9 > ! + <1+ 1 7 5= 2

, 79013, ." , .$.7 , 12;

2

The main aim of this paper is improved dynamicatibn absorbers design with taking into account
complex rotating machines dynamic. This is considefor the complex vibroexitated constructions.
Methods of decomposition and the numerical schaymbesis are considered on the basis of new mgthod
of modal methods. Development of complicated mashamd buildings in view of their interaction with
system of dynamic vibration absorbers is underudision
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ESTIMATION OF REGIONS OF CAPACITY OF BEARINGS OF HIGH-SPERROTORS

5 < = ,%715=3 < '8

, 43018, ." A , 75.

The method of the integrated estimation of applicatdomains of bearings of different types is
investigated. The dimensionless criteria of estiomaare got. The dimensionless criteria of estioatinake
physical sense: dimensionless loading ability ahilitg to damp of vibratiorat the account of power losses
and high-speedrhe conducted estimation showed advantages gfatdydraulic bearings.

3! ! ! A
! (43 ) "
! : (dn), ! W, J,
! S Nrp. * ! ! I
0,05{dn) ¢ 0,520" (dn) W
= , = , 1
Pr d Pw N, 1)
! c@dn), Y hS— % i ( ), &Y ;g
&Y 5 N, W, H; $ @ ! !
%, , .11 1)
L (dn)/ N — ! ; K —
I ! , TKo— 11 ! ,
! , cld
T .
! ! J, Np, Q! ,
I (1) ! ! (dn), Ky K
! (dn), !
~0,25x10°(dn)" we ,
P = prPy, N, , )(

158



($# 1) *$)+L 4 $)-"").&"/ *$+0)"# S (M " (+1*.0)1)-'2  9%)3,"405'".6 +"11$0+-'7
* 1 @ ! 30 50 (
# !
) ! Kr - Kw, !
A# " K(dn) Kr— Ky - (00%.)
( : : , ), I , #
00%. " I !
"0 2 )" % % "% o4 I 2%
3" %" " % % 1% ( & 2%

MODIFICATION OF INFLUENCE FACTORS ON THE COMPETITIVENESSF PRODUCTS OF
MACHINE-BUILDING ENTERPRISES OF UKRAINE IN THE CONDITIQS OF GLOBALIZATION

& 51

, 79013, ." , .$.7 , 12.

The level of competitiveness of products of maebirleling industry of Ukraine is analysed. The

basic factors of influence on it at the conditi@iglobalization are set.
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CONCEPT AND METHOD OF MULTIOBJECTIVE STRUCTURAL-PARAKMTRICAL SYNTHESIS
OF MACHINE-BUILDING DESIGNS

#9 =1+

, 79013, ." , . 8.7 , 12.

The concept is offered, methods and algorithmsultiobjective structural - parametrical synthesis o
machine-building designs (MBD) in conditions of inigdness and indefiniteness of a situation are
developed. The basis of the concept and of theouetis the principle of formation of the set otaiative
pareto- ptimal within the limits of the structure of varigrof MBD with the further choice of best of them b
integrated criterion of quality and criterion of @somic expediency, on the basis of mapping of the
alternative variants set into the set of real aiieof quality. Corresponding optimal mathematicabdels
are designed, techniques are developed and mudtitisg structural - parametrical synthesis of metal
construction of the module of linear moving and-jipe overload-release clutch is carried out in ddions
of definiteness of a situation, and in conditiorfsuacertainty of situation — the pneumatic drivehwi
inertial loading.
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SYNTHESIS OF SPATIAL DWELL LINKAGES USING RADIUSES
OF TANGENT SPHERES TO COUPLER CURVE

75 1=1+ ,% 5+ 4 <=1+
9 1
, 29016, .9 , .4 , 11.

The problem of kinematic synthesis of spatial dvielkages is considered. Numerical and analytical
methods of dwell duration definition using radiusésangent to coupler curve spheres are shown.
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MATHEMATICAL MODEL OF HYDRAULICALLY DRIVEN PUMP TECHNICAL
STATE ESTIMATION

,% 5+ 7=

, 21021, . , 9 8 ,95.

Mathematical model with theory of unclear pluralgpéication for the hydraulically driven pump
technical state estimation is developed. It enalidegse not only quantitative data but also knowkednd
experience of operating personnel.
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USE OF CAD FOR THE SEARCH OF THE OPTIMUM PACKING, GDAINERS’ PLANNING
AND TECHNOLOGICAL PROCESSES OF PRODUCING

%5 175 , > : 9+, 75 91

, 79020, ." , . % , 19.

Usage of CAD on the base of modern personal commliews to decide the serious complex
problems of packing production. The main tasks &earch of the optimum packing by structural signs,
planning of optimum involutes by a minimum areasat volume, optimum location of involutes for
cardboard format sheet cutting out with minimum t@asplanning of an optimum transport container for

the projected packing with its maximal filling.
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DIMINISHMENT OF SIZES OF PREVENTIVE CLUTCHES BY CLARIFICADN
TO THE COEFFICIENT OF FRICTION

%5 161 5@ Y 28 + 7=1+ 8
1 n ”
, 79013, ." , $.7 , 12;
2 % % ,
, 33000, ., .8 11;
378 % +
(. .78 . . 8 4.

Conformity to the law of change of coefficientradtiion is in-process presented in preventive diet
with the curvilinear surfaces of contact of fricti@lements. Reason-investigation is set connebgtnween
the variable coefficient of friction on the curmdiar surfaces of clutch and equalization lines arfitact of
friction elements, which is instrumental in dimhiigg of sizes of preventive clutches.
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DEVELOPMENT OF MATHEMATICAL MODELS AND GROUND OF BAS PARAMETERS
OF LONGITUDINAL CONVEYERS WITH RESILIENT HAULING ORGAN
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For development of mathematical models and grodrzheic parameters of conveyers it is necessary
to consider joint work of occasions, hauling orgalmsds which move, and frames of conveyers, asal al
execute research for the stationary and transitlomades of work and on the basis of the got regolts
choose the basic parameters of conveyers which pvilvide their reliability and economy during
exploitation.
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SYNTHESIS OF INVERTED SLIDER-CRANK MECHANISMS FOR INTERVMTENT MOTION
USING OPTIMIZATION METHODS

716

9
, 29016, .9 , .4 , 11.

Features of optimal synthesis of inverted dwetleglicrank mechanisms are considered. Analytical
and numerical methods are used for synthesis of lslider-crank mechanism. Different kinematical and
dynamical characteristics of these mechanisms wetermined. Exploring methods to find solution @fin

linear programming problem were used.
I -
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CYLINDRICAL TRANSMISSIONS OF THE INTERNAL GEARING WITH HEIGITENED
BENDING STRENGTH OF TEETH

5 7 ,%5 1 31A ,1
, 91034, ."% , # o+ , 20 .

Theoretical fundamentals of creation of cylindricg¢ars of an internl gearing with heightened
bending strength of teeth are explained.
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MODEL OF SYNTHESIS OF CASERS BULK FREIGHTS

#9 5= 7=1+ #9 %5 =1+
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Planning of machines for the large-overall planningth the use of synthesis their structure. The
model of graphic synthesis of machines and syrglodsielding mechanisms is developed.
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THEORETICAL BASICS OF TECHNOLOGICAL PROVIDING LONGEVITY BEQUIPMENT'S
RESPONSIBLE PARTS FOR OIL AND GAS INDUSTRY

"+ 1 , 6 16 , + 3

4 . 3 %
, 76019, .4 - ) , 15.

Mathematical model of hardness process by high ¢eatpre termo-mechanical (HTTMT) treatment
of the purveyance including inclination to techrgt@l inheritance, wich makes quality of the detésl
made. High temperature deformation of the purveganem highhardness steel like 14XH3MA is set. They
are made according to present typical technologicahdition that provides favourable technological
inheritance. This treatment lows inclination to liycrackmaking approximately in two times.
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NON-FULL LANTERN MECHANISM FOR INTERMITTENT MOTION
75 9+

9
, -9 , 29016, .4 , 11,

Construction and synthesis of non-full lantamechanisms for intermittent motion are considered.
Some recommendations for selection of geometranarpeters are shown.
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CHOICE OF PARAMETERS OF THE MOUNTED HYDRAULIC DRIVE
WITH CONTROL UNIT

5@ A7 5 5

, 21021, . , .9 8 ,95.
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The scientifically grounded method of calculatiordglanning of guided hydraulic mounted drive of
band conveyer is developed and to get analyticabddences for determination of him basic power,grow
and geometrical parameters.
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DRIVE WITH AUTOMATIC SWITCH-ON OF PARALLELL
SET OF HYDRAULIC MOTOR

5@ ;9 ( 217 5 1

, 21021, . , .9 8 ,95
, 79013, ." , .$.7 , 13.

Expedience application of hydraulic drums of matset in band conveyor of spreaders. The new
construction of mounted drive is resulted with almomatic including of parallel set hydraulic drive
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SYNTHESIS OF MOVEMENT LAW OF COMBINED MALTESEEROSS
MECHANISM WITH BALANCING

157 58 , 9% 75 7

, 70020, ." . % ,19.

In article the maltese mechanism with a balance€lis examined. The balance system consists from
additional two gear-wheels and spring. Such theabeé system does possible the complete balancing of
cross motion cycle laws. The cross motion law igh®sized which provides balancing of the cross.
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ADAPTIVE CONTROL OF THE MANIPULATOR END-EFFECTOR M@EMENT
ON THE OPTIMUM TRAJECTORIES

15 7 5 11 57 Y 3 = 2

'g
99053, .$ ,33,% : ;
28

69063, .& ++ , .* % , 64,

The task of the adaptive control of manipulator -efféctor movement on trajectories, optimized
according to criteria of the minimum work and thaimum change of the torques in joints is solvadha
solve of the inverse kinematics problem, the ddterof the minimum discomfort is used. The received
results are illustrated by a number of examplesisitshown that the laws of controls have essential
distinctions at different strategies and criteribquality of an object movement.
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1. Uno Y. Formation and control of optimal trajegtan human multijoint arm movement — minimum terqu
change model / Y. Uno, M. Kawato, R. Suzuki //dgickl Cybernetics. —1989. — Vol. 61. — P.89—10Koksova
M.A. Planning of the manipulator end-effector ty by synergetic criterion / M.A. Kolesova, ARlyakov, M.I.
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Marler, S. Rahnatalla, M Shanahan, K. Abdel-Male8AE Human modeling for design and engineeringecence.
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LOAD CAPACITY OF NEW TOOTHED GEARINGS
57+ 2 '+ 2> 157 7=1+
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New toothed gearings with two-, three-, four sjpaith system and with parallel axes of gear and
pinion consisting of two rigidly connected gear agped by groove are being investigated. It hasnbee
determined by calculation that load capacity of pweed constructions 1,8 2,1 times as much of that of
traditional gears with tooth system.
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TECHNIQUE OF EXPERIMENTAL RESEARCH OF NEW FASE SEBICONSTRUCTIONS
9 15= ,%5 161 5=

% %
, 33000, ., 8 ( , 11.

The article gives technique of experimental deteation of dependences of losses of closed liquid
through new constructions of fase seals with adéae away of closed liquid.
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OPTIMIZATION OF SIZES OF THE ITSELF DRAG RING IN THAUTOMATICALLY
REGULATED BELT DRIVE

7175

nn

, 79013, ." .$.7 12.

The recommendations for definitiari the sizes of a ring in automatically regulategltidrive are

offered. The optimization by criteria of the minm sizes minimum tensions and on a condition of
assembly is executed.
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CONSTRUCTING OF RESEARCHING OF THE THIN-WALLED BEARG SYSTEMS
OF AGRICULTURAL MOBILE MACHINES
16 + 1< ,15 97=1+ ,15 A 157 0O 8

, 46001, .’ v , 56.
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The universal measuring system is developed farareh of loading of mobile machines. The field
tests are conducted for the estimation of theadtgtion loading of harvester beet combines. Diiats of
increase of resource of work of the bearings systam offered.
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COMPUTER DISIGHNING OF THE DIFERENTIAL GEARS WITHHE DEVICE
FOR SPEED MANAGEMENT

159 5=

% % ,
, 33000, ., ;L8 ( , 11,

Single and multi-step differential gears with thevide for the management of speed changes in the
form of closed hydraulic system are consideredh@rtsdescription of the known method of three-
dimensional solid modeling in the system COMPASB -is given. The constructions are described and
three-dimensional models of differential gears wattdevice for the management of speed changes are
received.
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RESEARCH OF THE SPATIAL MICROMOUTIONS OF SPHERICALYDROSTATICAL HINGE
WITH THE USE OF MATHEMATICAL MODEL ON THE BASIS ORECURSIVE CONNECTIONS

9+ 17=1+

, 03056, . % 37

The constructions of hydrostatical spherical hinges described. Equalizations of spherical motion,
which are direct connection of count of calculaptecedure, realized in the mathematical model attisp

motion of hinge, are considered. Recursive conoestare entered on the basis of determination rodtla
moment as work of tenzor of inertia of hinge onvetor of angular speed.
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APPLICATION OF DISCRETE MATHEMATICAL MODELS AS SPAIRL MATRICES AND
MULTIDIMENSIONAL GENERALIZED FUNCTIONS FOR DESCRIPIDN OF THE STOCHASTIC
TENZOR FIELD OF MOMENTS OF INERTIA OF SPHERICAL SBPRT

9+ 17=1+

, 03056, . , % ,37.
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Description of the stochastic tenzor field of moteeof inertia of spherical support of spatial
mechanism is given with the discrete drive of adjgsof length of link of mechanism. The field ésctibed
decomposition of tenzor in the row of Teylora witle additional constituents of casual characterr Fo
description of the stochastic tenzor field a diseresnathematical model is used as a set of tenzdhan
certain points of space. The components of tenmgieven as spatial matrices. The constituentspatial
matrix are included by the three-dimensional gelieed functions of typetfunction or its integral.
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APPLICATION OF THE COMPUTER SYSTEM OF ENGINEERINGALCULATIONS
OF MACHINE ELEMENTS

% 715= 17=1+ ,%5 161 &+

, 03056, . , % ,37.
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The substantive provisions of the computer systfeemgineerings calculations of machine elements
are expounded. What calculations are indicated l#oWwi and other is used for the details of type The
computer system of engineerings calculations igl dee implementation of course project studentsnfro
discipline of “Machine Elements”.
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MATHEMATICAL MODELING OF KINEMATICS AND DYNAMIC PAR AMETERS
OF THE REVOLVED BILLOWS

% 715= 17=1+ N7 "1A1

, 03056, . : % ,37.
The mathematical modeling of parameters of billawesxecuted with the use of harmonic and spectral
analysis of cyclic process. A method is used fergpecification of geometrical kinematics and dyicam

parameters of billows.
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MODELING OF CONTACT INTERACTION OF COMPLEX SHAPED@DIES:
METHODS, MODELS, ALGORITHMS

15 19 =6 2 1

. 61002, .9, . ,21;
2!' ” $l4 "!
( , 87500, . # , 1 #8 ( 1.

An application of boundary integral equations metl® offered for analysis of contact interaction of
complex shaped bodies. Analytical procedure fodumtin of influence coefficients matrix in triarigu
subdomains distinguishes the proposed realizaticthemethod. Probable contact area is divided these
subdomains by a regular mesh. Resultant contadt apd contact pressure distribution are achieved by
means of an iterative algorithm.
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ABOUT DETERMINATION OF AMPLITUDE OF ASYMMETRIC FUNGION OF GEARING
TRANSMISSION RATIO

15 , 5 7 57+ ?

, 91034, ."% , # 0+ , 20.

Calculated dependences for definition of amplitstke and coefficient of asymmetry of transmission
ratio function of antiresonant gear, are receivegpdnding on coefficient of nonuniformity of mechkani
motion. Recommendations are given at the choigau@meters of asymmetric function which characeeriz
a degree of its asymmetry, frequency and sizeafgdhof the transmission ratio.
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ANALYSIS OF WEAR AND LONGEVITY OF COGS GEARS ACCORRNG
TO THE MODIFI ED MODEL
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2"
( ,
1 ,20618, ."( , . ( 8 , 38.

The calculation modified model of wear value of tbgs cylindrical gears, based on mathematical
model of kinetics wear is considered. Change reagiga of maximal contact pressures, cogs wear gealr
longevity depending on the cogs inclination is eksaed.

IHE % " [ :"( I "0 u( %
19! l# 4 1* 0" 410 o .l

STRUCTURE AND OPTIMUM DESIGN DATAOF THE BALL-TIPE OVERLOAD-REALEASE
CLUTCH WITH BLOCKING DEVICE SUBSTANTIATION

159 3?
! $ % $% %
, 79012, ." , , 32.

In lectures results of complex (theoretical and eskpental) research of work of ball ball-tipe
overload-release clutch with the blocking deviceaimperiod an overload — in the modes of starting,
throwing of loading and stop are presented. Thehoubtof multicriterion structurally self-reactance
synthesis of overload-release clutch is developkedr ahe set descriptions, a structure and optimum

parameters of ball-tipe overload-release clutchhvitie blocking device is grounded.
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THE GENERALIZED MATHEMATICAL MODEL OF THE INDUSTRIA. ROBOT
ELECTROMECHANICAL SYSTEM
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6

, 65044, .6 , D 1.

The generalised mathematical model of the indalstobot with agregate-modular design is created.
That is the necessary precondition for the furtbtages of design optimisation and improvement of it
function quality. On an example of firm KUKA desihe teamwork of executive mechanical and electric
drive systems at working off of the set prograrthefrobot movements is shown.
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SMOOTHING OF SURFACE PATTERN DUE TO ELECTROCHEMICAOLISHING
BY A WIRE ELECTRODE

5+ #5 % 715=1717 , 17 ?
< + % ,
, 18006, <  ( D , 460.

Electrochemical polishing after cutting electro alisrge machining, as an absolutely new method of
hybrid machining, is represented in the articlendw scheme is developed and selection of procésssra
validated. According to the experiments a statidtinodel for prediction of process rate is created.
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MIZHOPERACIYNI VIBRATION MODULES FOR TRANSPORTING
AND MANIPULATION BY DETAILS
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In this work the processes of the % transporting of wares are considered and

analysed between a technological equipment. Footientation of wares in space and time, and alsts
suggested to utillize a division and associatiorstoéams oscillation transporting the modules whadow
to provide the orientation of details.

$ ! !

$ - (
# $ , # $

209



($# 1) *$)++)  $)-").&"/ S E0)H (M "(+1%.0)))-2  %)3," 405' "6 +"11$0+-'7

#
$ , | #
| |
Il |1
I'$ !
y 4 |
( 1) ! ( 1,),
| ( . l, ) |
( .1,).
/A dh\ N <
U/ N\ NS YR 4
a AUas I VN = 2
— > O | |2 ¢ — <)
AU =)N 1IN W= <5
./ SN \ ™ N <
s ~ ANk D IS,
W/ N\ \ <2
* | 1 | |
1.4+ > 1 i
! ! $ My, M, Mg
3 m "$ 1( .2
#" 2 1
3 4 ( )
5 [ m, $ 6 !
] 7 ( ) |
8
3 m $ ! 9 ! 10
3 I'$ |
11 .3 I'g |
12 | ] 1o
! ! 13, ! $ 14
! 10 ! 7
| |
! !
I I I g
$ L1
'$ 1
|
| |
.3 | "$ | |
180.
I I I
! 90° I "$ $
N I




($# 1) *$)++)  $)-").&"/ S E0)H (M "(+1%.0)))-2  %)3," 405' "6 +"11$0+-'7

r

TN ////- T >‘ ; .
J ; \q§ % %_-&“
ey 5l :
5 il RS
5=

] ; %

4 3 \o

, .2.&% % HiH

! %# 2 $&! 2% :! -%" ) % :1&! I# 1#
#) "( !

THE NEW METHOD OF FAIR PROCESSING AND SUPERFICIALEBRS HARDENING

9 &1+

, 79013, . " , .$.7 , 12,

The new method of fair processing and superficedrg hardening is described. A variable sign
friction force arises owing to vibrating fluctuatis at the limited force of static rapprochementisTorce
gives the chance to make thermal streams in a bbgyeparation and its heating on surfaces of cont
the tool and a processed cogwheel most intendidacilitates microcutting process and microrougbses
smoothing, crystal lattice deformations, teeth leamidg and formation on their working surfaces of
compression pressure
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AUTOMATION OF PROCESS OF TECHNICAL CONTROL OF AGGBRTES
IS WITH THE INCLINED AXIS OF ROTATION

8 615 ,8<1

, 79013, ." , . 8.7 , 12.
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Description of the automated system of the techrd@gnosing of aggregates is given with the
inclined axis of rotation. She is based on the afsmathematical models of work of aggregates, foiari
and to the experimentally got information. Thus slistem is directed on providing of permanent teethn
control with minimum financial expenses. The sygimwides the correct equipping with modern ameaiti
treatment and storage of data. The results of #eeaf the system are resulted.
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INFLUENCE OF COMPOSITION OF ELECTROLYTE IS ON PHASEOMPOSITION OF
OKSIDOKERAMIC OF COVERS, SYNTHESIZED ON TITANIC ANIZIRCONIA ALLOYS OF
PLAZMOELEKTROLIT TREATMENT

5 6< 1

"

, 46000, (. ." , , 75.

In this work investigational influence of compasiti of electrolyte on phase composition of
oksidokeramic cover on zirconia and titanic alloy®ich covers are high functional characteristicke T
main constituent of layer of oxide on a zirconibbwlis a high temperature phase of Zr@nd on titan is a
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rutile which sets hardness of cover. It is set thladse composition of covers does not depend @ dim

treatment.
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TECHNOLOGY OF REPAIR OF SUPPORTING KNOTS OF PIPEEISION ABOVE-GROUND
TRANSITIONS THROUGH THE RIVERS AND AREAS ARE SWAMHRE

+ 16 , 75 15

nn n

79013, ." , % .7 12.
T .(032)297-13-64, e-mail: akychma@gmail.com

It was carried out the analysis of known methodsepair of support units of pipelines on the
overpassages of beam type and problems which apieang its realization. Generalizing the known
methods of repair it was developed, produced andiezh out manufacturing tests of the complex of
technical means and software for repair and recartdion operations of support units of pipelinestbe
overpassages of beam type. Presented results cllatibns for determining the lifting force and
displacement of pipeline, and suggested methodspkition durability of ferroconcrete support chgithe
process of repair operations.
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INFLUENCE OF NITRIDING ON WEAR RESISTANCE OF TWO-IA$SE
TITANIUM ALLOYS BT6 AND BT22

7 1A1 , % 0 , 1 9 58
, 79601, ." JHS , 5.
In work was researched influence of nitiriding oraw resistance of two-phase titanium alloys BT6
and BT22. The purpose of researches consistedoviging the regulated characteristics of surfacgees

at the conservation of satisfactory level of sttbngf alloys. Structure and physical-chemical clwaesistics
of the nitrided surface layers were investigated.

n | nn

, 6 (Ti-6Al-4V) , 22 (Ti-5AI-5M0-5V-1,5Cu-Fe).
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LUBRICANT COOLING TECHNOLOGICAL MEANS APPLICATION ROBLEMS
IN THE TECHNIQUES AND TECHNOLOGY

% 715= Al

, 65044, .6 , D , 1.

An analysis of lubricant cooling technological measpplication problems in the techniques and
technology is resulted.
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TECHNOLOGICAL PROVIDING OF CUTTING DIRECT GEAR-WHHES
BY DISK INSTRUMENTS AT NON TORN DIVISION

75 11

n ”
” L]

, 79013, ." ,  $.7 12,

The results of research of process of formationindénts are resulted at the concerted motion of
purveyance of gear-wheel with circled motion of afxdisk instrument which provide the increase of
technological flexibility of operations of millingf indents.
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INCREASING EFFICIENCY OF THE TECHNOLOGY FOR MANUFATJRING SLIDER BEARINGS
TO BE USED AT HIGH-SPEED TURBOCOMPRESSOR UNITS

% 715= 1 7=1+ % 75 5=1 , 1 45 1

$ % :
, 40021, .$ , . , 160.

There are proposed new slider bearingsechnological designs with self-adjustable inseots
hydrostatic suspension (base), which have alloveedréate the bearing which posesses high supporting
power, reliability, economical grease consumptibatt finally, positively influence dynamics of nst@nd
rotor machines as a whole.
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OPTIMIZATION OF TECHNOLOGY OF THE ARC WELDING OF RCULAR IRREVOCABLE
JOINTS OF MAIN PIPELINES

%5 161 5A , + ,8<1

, 79013, ." , .$.7 , 13.

Possibility of optimization of process of weldirfgirorevocable joints of main pipelines is considire
by application of the semi-automatic welding in #mvironment of protective gases. For implementatib
root stitch it is suggested to apply STT technalagy for fillings and facings CBT, that enablectory out

monitoring of process of education and transferesfoeelding drop.
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WELDING MATERIALS FOR CONNECTIONS OF HIGH-STRENGTHTEELS,

INCLINED TO MARTENSYTE TRANSFORMATIONS
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With the purpose of diminishing of cost processesvalding such steel is with the simultaneous
providing of quality of the welded connections hiygMN wires are developed and approved. In thecpss
of the automatic the metal of stitch is formedhwstructure of austetu, which is inclined to the
deformation strengthening (strengthening of supiffiayer is under the action of plastic defornoed), bar
to formation technological cracks, and has a higbaxcity for diminishing internal tensions.
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RESOURCEKEEPINGS TECHNOLOGIES ARE IN AN ENGINEER
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, 46000, «. ." N , 5.

The improvement of technology of getting porouspating materials with the usage of powders of
steel BBS15 and also of complex research of theepties of given filtering of porous penetratingteréals

(PPM).To provide the necessary complex of propeitie gradient porous structures at the expengsbeof
technologies of dry radial-isostatic press shoutdcbeated.
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FUNDAMENTAL SCHEHE OF INSTALLATION FOR SUBSTANCE SKQUTION
IN SUPERCRITIAL FLUIDS

%715= 21 157 17
4 ( AS$. % ! ,
,79060, . ", . 3<;
‘6, HOL#
,79058, ." , .& 41,

The analysis of possibilities of substance solutiosupereritical fluids is made and a fundamental
scheme of installation for realization of such teclogical process, wrich differs qualitatively frothe
known world analogies, is suddestend.

! 'coz.( (31°C, 75’ ) $

, : (1+3) . !
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CALCULATION OF HIGH PRESSURE REACTOR INSTALLATION®R SUBSTANCE SOLUTOON
IN SUPERCRITICAL FLUIDS

% 715= ? 1 157 17
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, 79060, . ", . 34;
‘6 ,HOLH 7
, 79058, ." |, .& , 41.

A scheme is suggested for calculation of dimensibaspower ring of high-presure reactor entry of

an installation for substance solution in supeiicst fluids ensuring relialle thread joint of thesaktor's
cover with its body.
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AN ANALYSIS OF CHOICE IS AS ELECTROMAGNETIC OCCASIDOF OSCILLATION
CENTRIFUGAL STRENGTHENING DEVICES WITH RESILIENT SYTEMS
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A choice as an electromagnetic occasion of osmitacentrifugal strengthening devices with the
resilient systems for treatment of surfaces of illeta determined ability to provide the optimumdan
productive modes of operations of device at minimpawer-hungryness and rational structural
implementation. It is therefore necessary on thsidaf walkthrough and estimation of factors to ad®

most suitable for the production of of electromagnetic action.
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ESTIMATION OF PARAMETERS OF EXACTNESS TO FIVE CO-ORNATE MACHINE TOOL

% 715= 17=1+ , %5 1 1 , 9+ 71

, 03056, . , % ,37.

The analysis of specific errors of spindel, taktgce during work of machine-tool is executed.iStat
and dynamic errors are certain. The areas of resmes of the dynamic system of spirdeit of machine-
tool are set.
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DEPOSITION OF TITANIUM COATINGS ON THE AIN CERAMIC SUBSTRAT ES
BY THE D-GUN SPRAYING METHOD

&+&:"&&A 8 +& ,8; .)38 %, &+ ):3+ @&( & (
: 3*.82:&&A

Tomasz Chmielewski, Dariusz Gol&ski, Walery Wysoczaski

Warsaw University of Technology,
Narbutta st. 85, 02-524 Warsaw, Poland.

This paper presents the selected investigationltesd the D-gun spraying method applied to the
deposition of titanium coatings on the ceramic swbss. The process of D-gun thermal spraying heenb
characterized. The presented results cover theasitucture of deposited metallic coatings on theacec
substrate, microhardness profile across the coatirand residual stress analysis. The technology
requirements of the D-gun spraying method have loeseloped taking into account the service properti
of deposited coatings

234



($# 1) *$)++)  $)-").&"/ S E0)H (M "(+1%.0)))-2  %)3," 405' "6 +"11$0+-'7

Thermal spraying of metals onto ceramic substrhtesthe potential to become cheaper processing
method comparing to common but expensive and coaplehniques used for ceramic metallization. The
proper application of the thermal spraying methad provide many savings when used in electro-teahni
electronic, and electron industry.

In many applications used in advanced science esfthblogy ceramic material need to be metallised
in order to be joined with metals. But joining adramic to metals reveals several problems resuftimg
the differences in material properties. One ofrfast important can be unfavorable residual stressése
ceramic-metal interface.

The state of residual stresses together with tiiesidn level of the coating is very important and
affects the service properties of deposited layens. distribution of residual stresses has imporeffect on
the coating adhesion because the unfavorable sttatessmay lead to the coating delamination orkingc
during production and service life. The source lof tesidual stresses in coating/substrate systeuitse
from the difference in thermal, physical and meatenproperties of applied materials within a given
temperature gradient.

This paper presents the selected investigationitsesti the detonation (D-gun) spraying method
applied to the deposition of titanium coatings loa AIN substrates. The D-Gun technique has beectsel
because it allows to generate high kinetic eneffgyamsporting particles which makes the strongeasdin
(reaching up to 80 MPa) between the coating andtste. The discreet manner in which particles are
transported in this method allows for the coatingsirate system to heat up to much lower tempeastur
comparing to the other thermal spraying methods.

The thermal residual stress state in a disk-shapmtkl of Ti coatings on AIN substrate cooled down
to room temperature has been analyzed by the Biet®ent commercial code LUSAS for the three défifer
thicknesses (0.1, 0.2 and 0.3 mm) of titanium digpos

The calculation results showed that the tensileduas stresses, (radial) are formed in the whole
coating while the tensile axial stressgsare concentrated in a small region laying in teemic substrate
near the model edge close to the interface witlayiér. The maximal axial stresses in ceramic raigita
the increase of the coating thickness. The highileestress concentration could become a potestiaice of
cracking initiation in this area and failure of tjoént. The plastic strains that developed in thetatlic part
helped to partially reduce the stress level in #nea. The magnitude of the stress redistributepedds on
the yield stress of the applied coating material.

The results of the analysis indicate the role pf@er selection of coating/substrate system
taking into account the service conditions of pratlideposits.

The D-Gun method has been used to deposit titapimder on the surface of AIN ceramic samples.
The microstructure examination of produced coatirgealed that the structure of deposited layer was
uniform and presented multilayered squeezed amdtipacked particles of coating material. The oted
coatings showed good adhesion to the substrategfilach visible surface micro roughness. The mredsu
thicknesses of the deposited coating varied irrdhge from 185 up to 20@m in one set of samples and 55
to 65mm on another samples showing the possibility obdéjn thin and even coatings.

The AIN-Ti interface has been also observed bysttemning microscope (SEM) in the cross-
section perpendicular to the surface. The lineameht distribution profiles indicate that there has
been a mutual penetration of AIN and Ti which wasidlly indicated by a good adhesion of
titanium layer to ceramic substrate.

The applied D-Gun spraying technique has showrpttential to become one of the unique methods
for a successful thermal spraying of metallic niateron the ceramic substrates due to relativelglisievel
of heat inputted into the substrate. The depositeding particles are receiving high kinetic enengyping
them to reach good adhesion to the substrate.cfeane the service life of the coating we shallgpspecial
attention to ensure low level of residual stresséke coating/substrate system.

The selection of the coating and substrate masesiabuld be performed in accordance with the main
criteria put on the mismatch of material proper{eg. thermal conductivity, thermal expansion tioeint,
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Young modulus) which should be kept at minimum.cAllew yield stress of metallic coating materialyna
help to minimize the residual stresses throughsthess redistribution. The thickness of sprayedicga
could be another important factor affecting thesrsith of the coating and should be kept at levels n
producing extensive residual stresses in a bd#famic substrate.

By utilizing the above aspects in the design ofamals for thermal spraying it could be possible to
perform the metallization of advanced ceramic nialeused for structural joints with metals. Thigpeoach
would allow to deposit coatings that may be appiirethe surface modification of ceramic components
play the role of intermediate layers used for jognceramics to metals or metal matrix composites.

21 ") ( "0 %" 1 %)"( ( %
%" 110 "%"( %# 2" e 3"

RATIONAL KINEMATICS CHART OF EXECUTIVE MECHANISMS RIVER OF HIGH-
EFFICIENCY VIBRATION GRINDING MACHINES

75 3?2 |57 & 15= ,%5 161 & 7=1+

wn ”

, 79013, ." , .$.7 , 12.

Authors have carried out an analysis and synthekkinematics parameters and offered the optimal
principle chart of relative motions of detail andirgler for the planetary mechanism driver of viboask
grinding machine with the circle oscillations oifirgter.
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Vx=- Axsin(wxt +f)xw-R sin( wtx +f xwR+ sin{ t x }f x

1
Vy= Axcos(wx +f)xw-R sim( w x $f xwR-sink tw x)+f xw @)

+ 0" ! — V =V + V.
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