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BOTANICAL COMPOSITION AND THE COMPOSITION OF THE
RATION OF THE EUROPEAN ROE DEER

European Roe Dee( Capreolus capreolus L.) is the first in number among
wild hunting hoofed animals in Ukraine. It is an important consume link in forest
biocenosis. The study of the features of botanical composition and the composition of
the roe deer diet is a very impant both for the organization of hunting industry and
for ecological researches

European roe deer is the only species of roe on the territory of Ukraine; it
occupies foressteppe and steppe zones. Generally, the roe deer lives in the clear
forests withbig grassy glades and in various deciduous and mixed woods. The roe
deer can be met on plains and plateaus covered by the cleared deciduous forests with
dense underbrush and glades with motley grass. Meadows, bushes and forests are
typical lands for theae deer

The ration of the roe deer is very diverse with different composition and
different proportions of the components. Ttwmmpositionof the ration depends on
the climatic conditions of the region and the season, on the food availability, amount
of food, animal population in the habitat, as well on the physiological state of
individuals.

Research of the roe demtionin the forests of Ukrainian Polissia was carried
out by the botanical analysis of the undigested remdihs. rumen content was
washedby running water and analyzed with lens. The forage in the rumen contained
about 40 species of vascular plants, as well as mushrooms and fruits.

11



Some types of ferns and young shoots of ordinary pine undergrowth were
identified. 18 families of dicotyledoms class and 3 families of monocotyledonous
class (angiospermous species) form the roe gEm Species of Rosa family are
widely presented in the roe deer ration. Such speci€siiagpean crab appl@alus
sylvestris) European pear (Pyrus communa)d mountain ashSorbus aucuparia)
are the most widespread species of Rosa family. The willow family is the second and
the most often consumed by the roe deer species. Such familiEsicaseage
Betulaceage Lamiales are presented in the ration by single species. Perennial
herbaceous plants are consumed more often than other representatives of
monocotyledonous class. Thus, dicotyledonous are the dominant species in the
European roe deeation It should be noted that there are essential distinctions in
botanical composition of forages when comparing diets of animals of Ukrainian
Polissia with animal diets of the Central Chernozem region and East Urals.
According to the Russian researd@)ehe presence of a significant amount of grassy
forages was observed. It can be explained by the distinctions in a vegetable cover.
The ligneous species prevail on the territory of Ukrainian Polissia. Therefore, it is
possible to draw a conclusion thhaetdiet of the roe deer is characterized by species
diversity and has a specific variety at the taxonomical level.

Features of the European roe deer ration in the forests of Ukrainian Polissia are
defined not only by the botanical composition but by thm® raf components in the
diet. The basis of the forage for the roe deer in this region is made by such plants as
Aspen(Populus tremula), Oak (Quercus), European blackberry (Rugssensis) and
Bilberry (Vaccinium myrtillus L.). Depending on the seasdre toe deer consumes
such species as mountain ash, cowberry, heather, willow, birch canukt
bungleweed Insignificant part of an average annual ration of the roe deer makes
minor forage: raspberrypog bilberry,hazel, maple, etc.

There are essential dinctions in theration of the roe deer in autumn, in
spring, in summer and in winter. These distinctions are shown when analyzing the
consumption of specific seasonal forage. The variety of species in the ration is
observed in spring and in autumn. Tleealge of spring diet is formed by the oak
shoots and the aspen shoots, by the winter shoots of bilberry and the leafless shoots
of willows. The most rich and various forage is in autumn; it consists of various wild
berries, aspen shoots, blackberry shobierry shoots, acorns, apples and pears.
Ramal forage is the major forage in this season. Besides, forest fruits and mushrooms
also form autummation Wintergreenbungleweedshoots, bilberry leafless shoots,
birch leafless shoots, aspen leafless shagteen pine needles and cowberry shoots
form winter ration of the roe deer. Summer ration is characterized by the smallest
species diversity. Ramal forage prevails in summer and consists, mainly, of tree
shoots and shrubs. Maple apdrple moofrgrassphytomass is typical forage of the
roe deer. Irrespective of the season, the ligneous shoots also prevail in the ration of
the roe deer. Thus, we can admit that Polissia roe deer is a typicalestiogt
animal.
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Summarizing the research results, we can cagclthat the botanical
composition and theompositionof the European roe deer ration in forest ecosystems
of Ukrainian Polyssia significantly differ in species composition and vary depending
on the season. The basis of the roe deer forage is formeghifietl shoots of woody
plant undergrowth and shrubs.
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V. Bovsunivska Master student
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Zhytomyr State Technological University

METHODICAL ASP ECTS OF FOREST MANAGEMENT
I N THE SE ¢NARODYCHI SFe

According to the ¢ Forwhishtwasadopied by thei t at
State Forestry Committee of Ukraine, the survey of forests on their radioactive
contamination was carried out in the state fomsgerprises of Ukrainian Polissya.
Nor mati ve document s regul ating t his S
recommendations for rehabilitation radiatoontaminated forests after accident on
Chernobyl NPPe [1], and ¢ T-eoottimnateddoeestds o r
for their further rehabilitation (through the years20lD015) e [ 2] .

Our i nvestigations were conducted ir
northeastern part of Zhyt omyr regi on. Fo
were badlgontaminated after Chernobyl NPP accideatimary data on forests
survey in thisstate forest enterprisgas conductedhrough the yeard991i 1992.

The survey data obtained Bolissia branch of Ukrainian Research Institute of
Forestry and Forest Meliationin 20111 2014 were used during thevestigations.

The technique used for the survey of forests through the years 19®P was
developed considering the allocated money. According to this technique it was
necessary to select one separate samplecdtrulating the value of*'Cs soil
contamination density per 100 ha of afforestation (one forest block with the territory
of 1 km = 1km).

There are many forest [&Wiit th&territorynless h e
than 100 ha and which weren't inugated after Chernobyl NPP accident. On
existing schematic maps such blocks were rated to the same zone of the neighboring
block with the maximal density of soil radioactive contamination. The total number
of forest bl ock gis7T58 Th&dalyss Nfsurveyddsta through3Shie
years 19911 1992 (Table 1) shows that only 461 of them were examined; and it
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makes 61,2 % of their total number in state forest enterprise. A significant number of
themi 292 blocks were not examined.
Table 1

Thenumben f f orest bl ocks in the SE ¢Nar oc
137Cs soil radioactive contamination density (years 19992)

Forestry Number of forest blocks, units  Share of investigated
Total Investigated blocks, %

Narodychi 101 68 67,3
Zalissia 48 47 97,9
Bazar 162 97 59,9
Davydky 64 47 73,4
Zakusyly 135 64 47,4
Klihschi 137 67 67,1
Radcha 106 71 67,0
Total 753 461 61,2

147 21 examined samples of soil within one forest block were selected and
analyzed (without taking into account thseizes). Thus, the received materials should
be considered as more objective than previous dtesormed examination showed
considerable lower values of soil radioactive contamination density compared to the
assumed values considering the radionuclideigration (Table 2). It is known that
the activity of the radionuclide per unit area should reduce approximately by 50% due
to the disintegration of*’Cs and**‘Cs (from the moment of accident on the
Chernobyl NPP). Thus, the average value of soilatamh contamination density in
bl ocks of Bazar forestry i 27,020cdmparedéoar
199111992 yeairdsB.,;8 %;28, 34%;21 %1116 52 %,
831 8,8 %. Similar results were received while comparing thevey data in
different forest enterprises. Similar results in the survey of the assumed values and

factual data are observed only in some
) 73 of Kl i schi forestry). At Istohsil s am
radiation contamination in the forest |

far as approximately 20 soil samples in 20 forest stratumof this forest block were
analyzed during the examination in 2014, the data of the previous examiiatio
199171 1992 years should be considered as quite subjective.
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Table 2

The comparison of the density of soil radiation contamination
by*Cs in forest blocks of Bazar fore
(based on materials of investigation in 1991 and 2014

Number of Number of Density of soil radiation contaminatior
Forestry forest blocks, | measurements ir (Cilkm?)
units 2014, units Data,1991year Data,2014year
26 19 23,0 6, 2 4N (
27 20 - 6, 2 333N
28 21 16,3 6, 3@30 N
32 16 - 5, 7@®49 N
Bazar 34 17 14,2 7, 2935 ISI
41 14 11,5 2, 499N
48 20 - 1,9 9\17
52 18 10,5 1,7 3 D8
56 20 2,7 2,7 20\16
83 14 22,9 2,0 2\19

In general, analyzing the data of the conducted researches on radioactive
contamination of forests (the SENar odyc hi SFe, Bazar f or
that the value of density of soil radiation contamination reduced much more than 50%
on these territories in 2014 year compared to 1991 (Fig. 1).
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contannation, Ci/km 2

The density of soil radiation

Fig. 1. The dynamics of the density'dfCs soil radiatiorcontamination in forest
bl ocks of Bazar forestry, the S

Conclusions:
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1. The researches conducted in fore
indicate considerable mosaic character of radioactive contamination at the level of
forestry andforest blocks (the excess of the maximum values of the density of soil
radiation contamination compared to the minimal values can be by 71 times).

2. It is necessary to examine those forest blocks which were not examined on
the density of soil radiationootamination in 1991 1992 years for their further
rehabilitation and for the restoration of forest management.
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FEATURES OF EUTROPHICATED PROCESSES IN RESERVOIRS FOR
ECONOMIC AND HOUSEHOLD USE IN ZH YTOM YR REGION

Eutrophication is the ecosystem response to the addition of artificial or natural
substances, mainly phosphates, through detergents, fertilizersgwage, to an
aquatic systm. One exampleof this is the "bloom" or great increase of
phytoplankton in a water body as a response to increased levels of nutrients. Negative
environmental effects include hypoxia, the depletion of oxygen in the water, which
may cause death to aquadicimals.

The purpose of my study was to determine peculiarities of phytoplankton
formation and development, as well as methods of finding quantitative and
gualitative indicators of eutrophicati
intake of A V i cdhsn €h@ overreglation of reservoirs, sewage frotime industrial
and municipal entergses, water pollution bfertilizers and pesticidegontamination
wastes and manyother factors determinedpecific conditions for structure and
production formationof the phytoplankton. The problem ofwater resources
protection inthe Zhitomir regionis extremelyurgent nowadays

The phytoplankton in the reservoirs under our consideration was examined and
found to be presented ldiatoms, green, blugreen, euglenoptia, golden and the
dinoflagellataalgae. In these reservoirs we observed four types of dbjaegreen
algae(76%), diatomsalgae(14%) and greenlgae(10%).
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Euglenophyta, golden amdinoflagellataoccurin the habit in small neglible
guantity. They a found only during certain periods of year: euglenophytaMay
and Junedinoflagellata- in July, September and November, goldégae in April,
June, September and Novembe&herefore they haveo crucial importancén the
habit.

During 2012, 2013 ra 2014 the reproduction intensity of certain
phytoplankton formswas different Let us onsider seaswl dynamics of
phytoplanktordevelopment.

The recurrence isisually observed imeservoirs with limitedvater exchange
andis caused byalgae diatomglomination during all the vegetative period. Then
they are replaced by blkgreen algaén the second half of summéthen t gets cold
diatoms algae begito develop.

The studyof the dissolved oxygeoontentin water showed itslecrease&luring
the periodof blue-greenalgaegrowth (April-October)(fig.1). We also observedan
insignificant redution in quantity of diatomandanincrease in greealgaequantity.
So,we can conclude thahe blue-greenalgaewerethe main source of theeservoirs
pollution insummer.

60
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Fig. 1. Concentration of the dissolved oxygen in the reservoirs for three years

The dissolved oxygenegreasen both reservoirs began in April. In Jutieere
was a sharp reduction isoluble oxygen to 4,95mg@in?. In "Denyshi the
minimum @ncentration of the dissolved oxygen was observed in Augustnit
reducel to 6,72 mgD./dnt. At this time the quantity of blugreenalgaebegan to
increase Sucha decrease in the content of the dissolvedgexyin both reservoirs
lastedtill September Thenits conent began to increase graduallg. Decembeiit
reachedhe maximumamount

The study shows that the less dissolved oxymemvailablein water, the
greateramounts of algaean be observeandthe more intensive eutroficatios. The

17



intensty of phytoplankton growth in the water inta&efi Vi d s iisdigherehan in
the reservoiofi Deny s hi 0.
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THE USE OF SUPERHARD MATERIALS IN
MECHANICAL CUTTING

The main goal of modernengineeringis manufacturingthe highestquality
productsas quickly as possiblewith minimal capital investment,att he sametime
accompaniedby a constanincreasan the complexityof geometriddormsanddetails
their accuracyhigh demandsonsurfacesandtheir propertiesefficiency of assembly
productsandtheir operatingconditions.

To meetthe requirementdor the finished productof engineeringndusty we
needto find completelynew solutionsandideasfori mprovementandintroductionof
new productionfacilities:manufacturing equipment and tooling.

One of the best examples of finding new ideas and solutions and their practical
application is the syn#sis of superhard materials (SHM).

Diamond synthesis theory was first proposed by O.l.Leypunskym
(1939),which is based on experimental data of reverse transformation of diamond to
graphite, formulated conditions of the transition of graphite into diamorm a
calculated equilibrium curve graphitediamond at high pressures. The synthesis of
diamond from graphite at high pressures (more than 4.0 GPa) and temperatures (more
than 1400K) carried out in the presence of metallic carbon solvents (Ni, Fe, Co, and
others).

Cubic boron nitride is superhard material, which has no natural counterpart.
First cubic boron nitride was synthesized in 1956 by "General Electric" at high
pressure (over 4.0 GPa) and high temperature (over 1473K) from hexagonal
modification of beon nitride in the presence of alkali and alkaline earth metals (lead,
antimony, tin, etc.). Cubic boron nitride, manufactured by "General Electric" was
named Borazon.

Tool industry produces synthetic superhard materials based on diamond and
cubic boron rride.

In general SHM can be divided into four groups:

1)  Synthetic polycrystalline materials based on diamapadt 1 5 , dul 6
11, b bd2, dd 1sI3,, ¢ g A, u sgrhonite diamond
2®) v, wlgull s,
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2)  Synthetic materials based on polycrystel boron nitride (SPNB):
Composite 01 (ElbeP), kompozyt02 (belbor), kompozyt09 (PTNB), kompozytl0
(heksankR).

3) Composite polycrystalline materials (KSTM): SVAB, PKNB AC,
compact.

4)  Two-layer ompositematerials (DSKM) basedn diamond: WCT, AMC
ATP Diamd, SVBN-1 SVBN-10 SVBN20 sumydya200 mehapaks, stratopaks,
synpaks, kompaks, polyblok, seropdksyndyt, dyatypt.

Accumulatedevidencesuggeststhat the use of diamondtools is the most
effective on finishing operationsin the processingof partsof colored metalsand
alloys and polymer composites. The tool can be used for turning discontinuous
surfaces and the milling cutter with single and many tines, however, the stability of
the tool will be lower than the processing without efféreatment can bperformed
on a frame and passage.

Diamond milling is usually used for the treatment of colored metals and alloys,
precious metals, plane and grooves with high demands for flatimes$lsis case
allowance orfine finish is not more than 0;0,15mm.

Diamondcutting plates in the processing of polymer compositesalso used
successfullyThe use of cutting plates with mechanical fastening allows increase the
resistance in 15 ... 25 times over than with tool from firm alloys and in 2 ... 4times
from Balas(CRS).

Experience shows that the use of the cutting tool with boron nitride each
processed material meets the optimal tool matetlzdt is different to other
characteristics of grains cBN (modification, grain size, concentration),ties (material,
grain ske, physical and mechanical characteristics, etc.),receive modef-agtc.
example, amborite is used for continuous and intermittent cutting hardened steel,
solid cast iron, castings with hardness 60 HR@niboron BN20G with continuous
and discontinuousutting hardened and alloy steel and cast icmmposite 01 at
fair treatment of hardened steel and cast immposite 10 with continuous and
discontinuous cutting he#ateated steel, cast iron, hard alloys containing 15% Co,
surfaced and sprayed atings, machining steels with austenitic structure.;kiborit
with continuous and discontinuous cutting diffich#attreated steels and alloys, cast
iron of any hardnesglad materials of martensitic class with high hardnegsayed
materials based Fii, Co,compositions with the addition of hard alloys.

When using SHM in machining together with increase of productivity and
guality of the finished product of engineering indudtrgre are a number of issues
and questionswhich must be addressed foroatinuous improvement of the
competitiveness of manufacturers and meet the growing needs of consumers.

These problems, which arise directly during machining, can be attributed
guestion of wear, vibration, impact fastening methods of cutting plEtese &ctors
affect the deterioration of conditions of cutting and respectitlbl results of
mechanical machining.
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To eliminate these factors or reduce their impact a variety of technical
solutionsare used.

For example to reduce wear of cutting plates withviSeébatingis used.To
eliminate vibrations comprehensive solutions to improve manufacturing equipment
and tooling are essential, so that vibrations occur once in several levels of
technological systemTo improve vibration resistance in mechanical fasigroh
cutting plates dampingubstrate based on colored allays used.

The application of the above and the constant search for new solutions can
increase the potential of SHM in mechanical machining.

UDC 612.914
A. Chumak Master student
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STATE OF THE SURFACE LAYER OF PRODUCTSFROM
NON-FERROUS METALS AND NON-METALLIC MATERIALS F ORMED
DURING DIAMOND MICRO TURNING AND POLISHIN G

The aim of the work is to examine the state of the surface layer inprecision
micromachining, technical support of qualities and performance properties of
surfaces of products from ndarrousmetals and noimetallic materials.

Processing of products fromonferrous metalsand nomametallic materials,
such as semiconductor materials can be effectively caouedy using diamond
microturning and polishing is conducted with articles made of sapphire. These
technologies provide either work surfaces withrexiely high accuracy or ensure the
manufacturing of products with high performance in operation. They are associated
with the use of special highrecision machine tools and special tools that are
equipped with natural diamonds, or work at physical andhada effects level. This
tool wear is one of the reasons for the formation unacceptable stress state -and non
treated surface requirements to product operation of a surface layer products.

This work dedicates to the original approach to monitoring andalbng of
parameters of the surface layer in terms of microturning and polishing. The data on
the mechanisms of the physical condition of the surface layer of products at
microturning and polishings obtained.

The research of contact inter action of itgittools with details on the state of
the surface layer products is conducted; techniques and hardware support for the
control of the state of the surface layer in precision micromachining parts made of
ferrous metal and nommetal materials are developedpmputer modeling of the
surface layer in precision micromachining products and comprehensive studies
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formation of a blanket of products under different conditions of processing is
performed.

The method of tools diagnosis and state of the sutég@ inthe products in
micromachining processes is developed.

The conductedesearchesnable tooptimizetechnology of micromachining of
products with a given optical purposes with a stable set of indicators.

Analysis of the results of research carried out he tdirection of
micromachining products from metals and foatallic materials, shows that the goal
of the theme set is fully implemented. According to the results of the research
technological recommendations for improving precision machining technology
finishing electronic products, optics and micromechanics are developed.

UDC 543.544
D. Demianuk,®t udi ant
G. Skyba,Doctoraten sciencedechnique.,Prof., conseillerenrecherche
T. Staiulik, prof., conseillerdela langue
LoUni versit® Tteedgtomyrl oqgi

LA CHROMATOGRAPHIE SUR COUCHE MINCE ET
LE CONTRDLE DE LA QUALI TE DES ALI

Les produits ®col ogiqgues sont pert.i

depend de ce gue nous consommons. Dar
| "utilisati on de | a m®t hode de chron
d®t er mi nati on du DDT dans des better ave

Chromatographi e c 6cehsitmilgau em®dt en osd®p aprhayt
des m®Lang®sthode esvti shaoaxnn®ed us un®l laangeéi en
fixe et mobile (®l uant) . La m®t hode de
par M. Tsvet, qgui a d®montr® que par p &
travers une couche de sorbant incolore les substancesvindd u e |l e s son
comme | es zones distinctes col or ®es. )
obtenue | a c¢hr oma t-Ghgomatogmaghie.et | a m®t hode

La Chromatographie comme wun proc®d®
m®t hodes qaua lean coamploenxi t ® des objets ¢

original compl exe en relati vement S
di ffusion ou | a combinaison de ces m®
chromatographiques sont les plef f i caces <car el l es util
types d'interactions intermol ®cul aires

colonne ou sorbant chromatographique donne une formule relativement simple, puis
anal ys®es par des m @et dnimidue sclasgigbey physiguee s
chimique ou physicehimique.La chromatographie sur couche mince est une des
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m®t hodes | es pl us util i s®es de I ana
popul ari s®e.

Les principaux avantages de la chromatographie sur conche c e, bas ®e
mouvement des ®l uants (solvant anal ys®
travers dessadi sant forces <capillaires, coest

chromatographi que, I anal ys e mahtefaible e t e
| * ®qui pement n®cessaire.
La chromatographie sur couche mince,

seui | bas) et | a s®lectivi t-20 pmg met maiet
7%, ce qui est tr s ®l ev®.

Pour l'analyse Douste solu on st andard (DDT) a ®t
exemple classique d'insecticide. Dans

cristalline blanche presque insipide et inodore. Son utilisation est interdite dans de

nombreux pays parcedagedoidespani mauaceumi
un insecticide de 'action externe, qui cause la mort par le contact externe, affectant le
syst me nerveux des insectes. I 1 a ®t «
I'organisme humain.

Les exp®rti® nfcaeist osntav®e c des betteraves

a) achet ®es sur | e mar ch®;

b) achet ®es dans | e magasi n;

c) cultiv®es dans un jardin priv®
10 g d'"®cras® de chaque ®chantill on on
| a machi ne -hexasneec opuaerr tpraori sn porti ons de
ont ®t ® s®ch®s sur par |l e sul fate de s
machine pour | "extraction, ou | e solvar

Lapl aque avec de | adanss uné chamhyen poua la ®t ¢
chromatographie au font duquell e pendar

ver s® ®wemwane. nLe bord du plaque avec |
dans le solvant mobile pour pas plus que 0,5cm.

Apr s gnute dlee sforlovant s'est | ev® jusaql
chambre et on | "a | aiss® pendant quel gt
on a d®velopp® | a plaque par un r®actif
10 © 15 mniemsutpdsaques doivent °tre plac®
lumineuse.

Sur la couche d'oxyde d'aluminium trois taches-gois appparaissent qui
correspondent aux trois extraits . Si I
la tacheq u i a ®t® trait®e par l a solutior
| * ®chantillon a ®t ® trait® avec Douste

Ainsi, sur la couche d'oxyde d'aluminium trois taches de -rgnis
appparaissent qui correspondent aux trois extraits. ssoa ux di f f ®r ent
rapport ) |l a tache trait®e par | a sol
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contenu de Douste(DDT) dans des bettere
normes,cest-di re ces | ®gumes somt propres |
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ANALYSIS OF METHODS FOR PROCESSING FLAT SURFACES BY
WIDELY VERSATILE CUT TERS

There are different surfaces in engineering that are processed by mills. Among
them are ledges, flat surfaces, pockets, etc. In this regard, there is a problem of high
speed and higperformance machining parts with a large area of metal layer
removed.

Thee are several methods for processing flat surfaces, ledges and surfaces
similar in configuration.Treatment of surfaceis mosty performedby face or end
mills. For example, case parts, which are flat and the ledge, you need to handle the
cutter face (fht surface) and final (ledge). But this method has several drawbacks,
namely artificial time increases due to changes in the tool and small processing
performance of end mills. Also there are vibrations, noise, high stress in the cutting
zone. When procesg) a number of mills centrifugal force is nearly always present
that the processing of complex surfaces do not allow to process the surface without
losing performance efficiently and accurately. An important disadvantage is also the
fact that in the nomigid system or in the processing of heavily processed materials
(titanium), it is almost impossible to perform processing by end mills with a standard
layout.

Therefore the method of processing a number plunger surfaces was developed.
When plunger millingorocessing is carried out not peripheral but the face part of the
instrument, the direction of the radial cutting efforts in axial is radically redistributed
(see. Figure 1).

:

Advantages of plunger milling is to use it in the following terms:
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- departingtool more than 4 x D mills;

- in nonrigid system;

- while limiting the power and torque of the machine;

- with stringent requirements on the form and relative position of the corners.

So the company Sandvik Coromant has created a number of plurtges:cut

- CoroMill 210 is designed for rough milling with a large offset, size plate is
9mm, tooth loading is 0,1 mm / tooth, the maximum overlap is b = 8mm, diameter
cutters is Dc = 2B6mm;

- Coromant F215 is solid processing and has a large diameteadins, plate
size is 25mm, tooth loading is 0,15 mm / tooth, the maximum overlap is b = 22mm,
diameter cutters is Dc = &0160mm

- But plunger milling method is not the first choice for stable processing
methods, as it has lower performance. This metbambt fully explored and has a
great perspective in the future.
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THE SPECIFICATION OF DIAMOND ROPE TORSION AL RIGIDITY
COEFFICIENT TO REFIN E THE PHYSICO-MATHEMATICAL MODEL
OF NATURAL STONE SAWING PROCESS

The paper deals with the reseamnghthe field ofblock facing stone extraction
and, especially, the avk of flexible cuttingelementi diamond ropé is examined.
The executed resear@hurgent becaudais type of instrumens widely used onlyn
the last decade.

Theresearchaim isto update thealculationalgorithm ofthe computermodel
of natural sone cutting processwith the help ofdiamond rope.The research
objectives are to determine the torsional rigidityefticient For this purpose, the
methodology that maxiom meets the Statdéhdard356580i Met al s. The
testmethoad .

The phenoranon of lateralnput of therope remainsinexploredill now. The
study of this phenomenors caused byhe necessityo determine theliamond rope
torsional rigidity.

In his papers GD. Pershin examined tHeeetorsion of unlinedsteel ropd1].
Howeve h e di dn 6t thewooceks ofotha diamonwdpe cutting with
polymerizedropes. We have already tested the free torsion of the polymerized
diamond rope and found out that thelymerization increases thersional rigidity
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coefficiert approximatelhyboy1 03 per cent . That @ary autthg it
specifying tests and calculatiofts the polymerizeddiamondropes

Creating the opportunities for more precise selection of rational cutting
parameterst is necessaryot constructthe most accuta model of diamond hob
operation in the saw cut thean be do in the Adams progrd#j,[3]. This program
allows geting the numerical values of aflascentforcesdepending on theetup
initial parameters

The torsiondegree ofthe flexible instrumentm saw cut is determined bythe
proper rigidity. A great number of experiments should be performed to define the
given parameter of diamond rope more accurately. The diamond ropetheith
diameter of hob 15 mmwill be tested. Therubberedrope consists o$ix strands.
Parametersvill be collectedboth attorsionanddetorsion The dataprocessing will
berepresentedraphially determinng the coefficient ofinear approximation.

The law ofHookein the case oforsioncan be written dowas
M-I
3.6 (1)

(p:

whereM is a power moment that caughs torsional deformatign
| is thelength ofsample

J, IS a geometricgbolarmoment of inertia;
G is the module ofault.

Using the concept of relativersion angel wavill presen{1) inthe form of

9:%-M 2)

where is a coefficient oforsional rigidity] &% H =J,-G.
The specified paraatersof this coefficient will allowmodelling thediamond
hob operation in the saw cuttingrocesswith high accuracyBy-turn, it will make
possible tocarry out empiric tests fothe determination of optimal parameteo$

diamond rope cuttingln future it is possibleto creae the rational parameters
datdbase of thélock facing stone extractiomith the least losses
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DI'E ANALYSE UND ¥KOLOGI| SCHHERIMKOQMASSERSUNG I
IM KOMMUNALWERK "ZH YTOMYRWODOKANAL"

In allgemeinenversorgtder Kommunalwerk "Zhytomyrwodokanafhit dem
Wasser die Bev®l|l kerung, die etwas 240 -
und Gesamt zahl 2153 I st . "Zhitonfyre wodokamaly t o
"Trinkwasser mit dendie SiedlungenZaretschany, Stanischiwka, SlobeSaletz,
Teteriwka, Perljawka, Kortschak, Deneschi.

Die letzte Neuerung des Kommunalwerks ist die AusnutzungHgipechlorit
Natri ums anstatt des gew®hnl ichen Chl
Wasseh ® herer Qualit2at zu bekommen.

In der gegeben Diplomarbeit wird Hauptaufmerksamkeit auf die Methode der
Reinigung des Flusswassers gerichtet. Die Hauptfragen sind:

Die erste: wie diese Methode funktionieren;

Die zweite: die Reinigungsgrad des FlusswassensBeispiel des einzigen
Betriebes und zwadZhytomyrwodokanal";

Die dritte: die Emissionscharakteriskeit, die sich durch den Prozess der
Reinigung von Flusswasser gebildet wurden.

| ngeni eur ° Wotérrelyrendbkisecshéd t i gt sich mi!i
fer die Qualit?2t des Tr i nkwa Yteenehsnenv e r
wird Tag und Nacht diQ u a Iskontrédlled er Abw2@sser und des
Beh?|durronh g &dr ¢bhsserenReinigung des Wassers werden solche
Reagenzien genutz€ al e u s (f ¢r di e Wassersdesinf
(NaOCl ) (fe¢r die Entsorgung d20AA0eA sch
xSi0, yH,O) ( Mi ner al fer die Absorbierung
(Aluminiumsulfai  Al(SOy):A 1 8OH oder Flockungsmittel ([N'(CHs)2 (CHy)x
N'(CH3),(CH,),i1,2Br) (f ¢r eine bessere Bildung

F ¢ r Fdnatisnieren von Methoden der Reinigung des Flusswassers werden
zwei Anl agen benutzt, das hei Ct ,Indeass ¢
er st en Pdasa Wasserf durchedgstFiltergewerbe durch, wo sich das Wasser
von den groben, massiven Verschmutzungen reinigt und zwaiFischen, Alge,
Zweige, Lauben. In dieser Phase wird das WasseMfaleus desinfiziert. In der
zweiten Mase werden zweiReinigungstechnologien benutzt: die erste ist das
klassische zweistufige Reinigungssystem und die zweite ist das einstufige
Reinigungssystem.
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Das Wasser wird beim zweistufigen Reinigungssystem mit Chlor, Koagulat
und Flockungsmittel gemibt. Dann wird das Wasser in die Reaktionskammern
angekommen, wo Flocken gebildet werden, die die kleine Partikeln und Bakterien
erfassen. Il n der KIl2ranlage fallen al/l
gekl 2rte Wasser f | itee @Gi¢ mitdbchotterdeladdn send. radh n e
endlich wird sich das Trinkwasser zu den Verbrauchern abgegeben.

Bei dem einstufigen Reinigungssystem wird das Wasser sofort durch die
Kontaktklarstoffe geflossen ohnNachde e v
Rekonstruktion deseinstufigen Reinigungssystems wer d e n noch Z
Filterger?ate genutsnd . mit Deoléhsder vebschiedeaen | f |
Fraktionen geladen (die erste Schicht von 1,3 m mit dem Partikel von 5 bis 60
Millimeter, die zweite Skicht von 0,5 m mit dem Partikel von 1 bis 3 Millimeter).

Also es ist klar, dass beimdiesRre i ni gungssystem di e chem
nicht verwendet werden.Nach der Reinigung wird das Trinkwasser den
Verbrauchern eingereicht.

Die Reinigungqualit des Fl usswasser s Ziwastufigéng t 9
Reinigung, e | Remigumdsphaséhl Dagdyen adinigtedas einstufige
Reinigungssystemur 95%.

An den Reinigungsanlagen der zweiten Phase werden sich die
produktionstechnidsectchenZuAbdPrésen gabi 2| |
Zeol i th und Zeol il , di e vi el mal Ver we
Reinigungsanlagen gebildet werden, werden in die Bauwerke der ersten Phase

ausgef ¢hrt und dort zusammewnmmny erhietg eche n Dg

Pfl anzen bepflanzt. An den Kl 2ranl agen
filtriert und sich in den Fluss Teteriw geflossen.

Die Trinkwasserqualitat gew2hrl eiste
gi bt ngmlich dgdi ®okdumeermzylb®ssi gen ZL
Abwassers und Waschwassers I ns Wa s
Abwasserzur ickset zen m Jahr 2013 betr

|
Kubi kmeter/ Stunde, di e ganz demlaubderst 2t
EZZ entsprechen.

Im Vergleich zu dem Reinigungsverfahren des Trinkwassers in anderen
Regionen der Ukraine, kann es festgestellt werden, dassKdasnunalwerk
"Zhytomyrwodokanal'das modernste Reinigungssystem des Trinkwassers in der
Ukraine ausnizt. Zum Beispiel, in Kharkiw werden drei Reinigungsstufen: Saml

Kiesfilter, die Chlorierung und di e KI
mehrstufige Chlorierung ausgenutzt. Zurzeit werden iKommunalwerk
"Zhytomyrwodokanal'Koagulaten und Flogkn g s mi t t el (fer ein

von Niederschl a@agen) und Hypochl orit Na
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Organi smus der Menschen al s das Chl o
verschiedenen Toxinen) verwendet.
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DESIGN AND TECHNOLOGY PARAMETERS OF NON-STATIONARY
CUTTING WHEN PROCESSING BY SINGLE - AND MULTI -BLAD E TOOL

Cutting conditions are determined by certain parameters. When one or more of
these parameters change their value while removing a layer of material the cutting
method is called nestationary cutting. Therefore, natationary processes are the
processes that due to changing cutting conditions significantly alter cutting results
processing performance, instrument stability, accuracy and quality of manufactured
partssurface.

According to the authors of the project it is better to solve the prathieagh
the development of a special tool with kinematical transformation from circular
movement of formative elementBalancing of cutting forces components can be
achieved due to their geometrical paramef€nss approach makes it possible to use
a na-stationary cutting process even on the machines without CNC.

The problem can be solved through improving machinery structures,
equipment and rational choice of materials for their parts. Significant attention is paid
to the development of new technolagiparts formation processes gnoviding the
necessary physical and mechanical propertigheoimaterial from which they are
made. The task is to improve the design of end mills.

The problem is solved by the fact that due to the shape of the copiediagco
to the dependence + lg. + dhear./ 2 = const ( is distance from the center of the
copier to the surfaceyclis the distance from the center of the copier to the axis of the
bearing; .o IS bearings diameter that provides a significant iregeia tool life,
improve the quality and accuracy of processing) circular movement of the cutting
element is transformed into a straight, perpendicular to the flow vector. Thus, the
path of cutting elements in the process of cutting is shortened. Thificsigtty
increases the rigidity of the instrumem. addition, changing cutting angles and
cutting speed that occurs when converting circular motion of cutting elements into
rectilinear significantly increases the rigidity of the cutting elemefitsl the fact
that springs effort is perceived layrigid machined copier significantly improves the
accuracy and quality of processing.
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Terms of machining can be controlled by changing the settings for the load of
work surfaces and cutting edges:

- chip formatian force;

- nominal and actual contact area;

- coefficient of friction, adhesion and diffusion processes;

- thermal characteristics of the tool material,

- terms of penetration into chip formati@one and on the contact surface of
technology environmenti@

For example, at the stage of designing the instrument you can change the blade
loading conditions, i.e. you can decrease normal pressure, maintain the temperature at
an optimum level, reduce or increase the time of contact, etc. You can significantly
reduce the wear intensity of its work surfaces and the degree of mechanical
destruction of the cutting edge and tool breakage probability. All the abovementioned
can be achieved through changing the geometric parameters of blades, their number
and locatiordepending on the forming and cuttisgheme.

Consideringthe machining from the standpoint of tool blade load allows us to
successfully implement an integrated approach at the formalized level (providing the
model of the base cutting process) both in sgvihe problem of predicting its
performance under given conditions and in optimizing these conditions depending on
the requirements for the processing.
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DETERMINATION OF KEE PING STORAGE PARTS AT
CAR ENTERPRISE WAREHOUSE

Keeping the rolling stock of motor vehicle in an efficient condition is/iolexd
by the fund spare parts. The size and nomenclature of reserves play an important role
of transportation costs. Therefore there is an acute problem in the feasibility of
storing parts, components or aggregates in storages of enterprises. Deterfriimng o
problem will save the companyds resour
quality indicators can be taken for calculation methodology basis.

To calculate the amount and list of funds of vehicles spare parts there are a lot
of methods based on average mean life, account of various operational factors etc.
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New approaches of forecasting spare parts demand are based on hybrid neutral
networks with the help of statistical data.

While forming spare parts storage it is necessary to consider thef cetails
necessary for routine maintenance and replacement (lubricants, brake pads, batteries,
tyres etc.) Therefore the method should take into account limited financial resources
available to support the enterprises warehouse of spare parts to alloeste
resources for planned repairs and provision of spare parts for unplanned substitutions
which principles of determining, nomenclature and quantity are fundamentally
different.

One of the main characteristics of motor work transport undertakingeis th
coefficient of technical readiness of automobile which is defined in detatypé as
the relation of time intact work,.« to the amount of intact work timg,.« and
downtimet;¢pair Of automobile taken on some calendar dates.

Due to random nate of these values they are accepted as the average (for all
vehicle of this type), values in the expression for the coeffidieMoreover, the
readiness coefficient for the entire vehidle s det er mi ned on a
instance:

k=mink

O<i<n
Previous calculations show that the lack of details in a warehouse can make
significant change of availability factor and thus violate the restrictions adopted in
practice>0,86. Therefore there is a task to use the criterion that dispteyddtails

of the storage type in a warehouse especially as real time of waiting the replacement
part may differ from standard.

The example of changes in technical readiness of one hundred and sixty
MercedesBenz Actros 1844 LS vehicleked us tothe condlisions about the
feasibility of storing spare parts in stocks.

The results of calculations determining the appropriateness of storage details of
the car MercedesBenz Actros 1844 LS

Detall Delivery time, | Price, hryvnya)l Breakage Expediency
hour probability
Cylinder 24 8131,26 0,0000319 Not to save
sleeves ICE
Thermostat 1 276,72 0,0000536 Not to save
Bearing 24 1136,04 0,0000578 Not to save
generator
Pneumatic 24 5243,04 0,0000666 Not to save
spring
Caliper brakes 336 30235,56 0,0000531 To save
Injectors 336 16458,72 0,0000587 To save
Brake control 336 22313,34 0,0000600 To save
module
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EPS block 336 3816,54 0,0000951 To save
(modulator of
gear box)

Tablel

The proposed method can be used in determining the optimal nomenclature
and amount of spare pa for motor compames.
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COMPUTER SIMULATION OF THE M1 CATEGORY
VEHICLE MOTION USING THE SUSPENSIONBASED
ON FOUR-LINK LEVER MECHANISM

Computer simulation has one of thmst importanparts to play irthe design
of cushioningsystems athe early stages of design. Therefothe use of powerful
computers to improve or create new, more progressafacle systems isan
inevitable step.

Of course, simulation can not completely replace physical experiments, its
purpose is to ensure the proper definition of the results ofiexgetswith nonlinear
systems, interpolate and extrapolate their results. However, the development and
breadth ofnumerical methods applicatian recent decades has meant that virtual
design systesiare now the instrumentfully integrated in the designrg@cess of
vehicle and road elements that providéesy.

To adievethe ultimateaim it was decided to develop a fidize model of the
car 1ZH2715, which would meet all road vehicle operating parameters. As a basic
program SolidWorks software with MOTIONpplication that is intended for
modeling dynamic systems in the Solid Works environmead selected. Motiors
also designed to simulate the mechanimsotion taking into accourkinematics and
power factors. The program is fully integrated into Solidkgpit operatesthe
SolidWorks geometric modeTherecordof calculatedparameters and resultsalso
carried out in the SolidWorks model.

The program analyzes SolidWorks assembbgnsforming it into the
conventional model of the mechanistaking into &count the massinertial
characteristic®f details. Tlese inertial parameterare borrowed from the geometry
of the SolidWorks parts and the density (mass) can be designed independently of the
geometric shell. Nexthe system of differential motion equatis which is then
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solved using retail schemesas constructedor the mathematical model. After that,
the program converts numerical results in tgpailable fordisplayng. At this sage
the system interastwith the real geometrggain Displays the eshated kinematic
model (as icons) and resufisedirectly displayedin a graphical SolidWorks window
at thebackgroundf SolidWorks model assembly.

But it is necessary tassignthe parameters of the suspensiatheraccurately
to buildthe quality modé (Fig. 1), and tky will determinethe accuracy andualityof
thedisplayedresults.

Therefore, dot of laboratory and road testé the standard suspensiaf the
tesedvehiclewere carried oufThe dastic propert wasobtained by discrete loading
andunloadingof the car and the frequency of free oscillatiorss®estimatedoy the
Aidumpingg me.t hod

According to experimental resulthe main characteristics ofhe standard
(factory) suspension of the caereobtained that wreused to build the basertual
model of 1ZH2715 carin the SolidWorks MOTION shi with the basic suspension
andthesuspensioased on foulink lever mechanism (FLLM).

i

T

M L e’ ! o gt groas

Fig. 1 The purposeof car suspensioparameters

These models take into account all the geometrical paresnafte¢he mass of
the car and its elements, and the inefbeces friction in the arm, damping
elements, tires frictiowith the supporting surface, the gravity fosoetc.

The method based onDSTU 523022004 was worked out to practicghe
computer tes o f fevabive maneuver According to this method the car
accelerates to the fixed desired speed@nde c u t evasivefimameaver(Fig. 2)
without braking and acceleration on the road interval of 2Zhdhthewidth of 7 m.

This method allows testin at various speeds with different loading of the
vehicle. T e s t i neyasivie tmareuverat the model ofiZH-2715 car withthe
standaisuspension anithe FLLM suspensiomn the road interval of 20m was done at
the speed ad50km/h.
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Fig. 2The mmparism of i t &évasive maneuver r eirscorhputerand road
tess
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Fig. 3The oll of car body withthe standarduspension
e X € C ut evasive Mmangu\@r
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Fig. 4The oll of car bodywith theFLLM suspension
e X € C ut evasive Mmanduadr

T e s t heewasiva maneuver thef same car witthe FLLM suspensionve
found out that thenaximum angle ofoll was 4 degrees (Fig-8), thatwasone
degree less thanith the standarduspensionAccording to the results of our
experiment we can make the cargibn that therehiclewith the FLLM suspension
maneuversnorestable in equal conditions.

The next sdgeis to study the parameters of the E2ZM15 car with the

mentionedsuspension on the road.
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IMPROVING ENVIRONMEN TAL SITUATION IN ZHYTOMY R CITY BY
ORGANIZ ING RENT OF ELECTRIC VEHICLES

In this work we consider the solutions to fmems caused by theansport
operation Emissions of air pollutants from vehicleaveincreased annually by an
average of 3.1%t should be noted that in terms of environmental damage, transport
is theleader in allkinds of negative impacts: air polligin - 95%, the noise 49.5%,
the impact on the climate 68%. It should not be forgotten abotlie fact that the
transport infrastructure is developing, an increasing number of vehicles on the roads
of the city. The program is carried out within the phgklimitations of entry into the
central part of the city which is full of transport, in order to unload the streets. In
order to organize correctly the tran of people and vehicles in the city,may be
offeredto limit the notion based on criteria shcas: ecology, noise, etc. In Europe,
there are emissions standards toxicity vehicles (Edir&curo- 6).Most of the cars
that are currently in operation in Ukraine correspond tmBuro-1, Euro-3. Thelast
but notthe least is the question of securigs a large number of vehicles leads to an
increased probability of occurrence of road traffic accidents, then the nexs task
reduce risk factors.

Focusshould be maden electric transporsthe cost of an electric vehicle is
reduced, they become maoaffordable. In terms of quietness, the most silent electric
cars there, electric motor@,eopposed to an internal combustion engiabit noisy.

Also, electric cars have zero emissions of pollutant substances. First efeall,
consider the prospectsr the implementation of this program in Zhytongity. In

the citythereis already presenihe category of electric vehicles, which is presented in
the form of public transpartrams, trolley buses, et&o we can recommend this
form of transport in ddition to the individual needs of people who move in the city,
who are not satisfied with the public transport netwdtkmay be considerethe
category of people with luggage, with childrand disabled peopldn order to
satisfy partially the demands people weshould hava taxs, which are represented
by the electric vehicle, but taxi does not solve the problem to the fullesatisfy
these challengexompletely we offer rental cars with a high environmental
performance. These machines can Herialg or electric cars.

In large cities the situatiois rescued byinderground transpodsit relieves
the external street network, reduces the number of vehicles on the surface, leaving
more space for the rtion of people. For our city subway consthoct is not
appropriate for several reasons. First is the question of payback, and secondly, our

34



city has not historically examined, underground corridoeslocated that may be of
archaeological and historical value.

Therefore, we want to provide an edeyuse city transport structure reot
electric vehicles. Locaitg city automated points, which are tkaots of attractng
people. It issensibleto make 67 knots related to business centers or public places,
entrances to the city, area$ Kroshnya, Bhunia, Poliovaetc. We should dd a
point near the bus station, taking into account the people who come to your business
or any activity and they need to visit the central part of the city. Payment for rent is
distributed and covers a variety of bonufest are associated with the operation of
the vehicle, such as permission to enter those areas to which access is forbidden to
cars with internal combustion engines, free parking on preferential ground, along
with parking spaces for people with disabiktien Europe free parkingias abolished
long time ago,and the cosper onehour of parking depends on the city and the
region, andvariesfrom 0.5 to 2.5 euro. In Italy, Germany, Spain, the Netherlands, the
average price of parking varies from 1 to 2ceper hour. In Britain, 2 pounds per
hour, in US 230 dollars per hour. Economic feasibility of using this type of transport
will be emphasized only in that situation if the board of the jpdaike in the city
increass.

Rening a car must be registered ithe program as a member of the
organization you have the opportunity to book a car over the phone or via the Internet
at any time convenient for you. Access to theisatonductedy means of a plastic
card, whichserves ashe key. The rent includes cansth a full charge, parking,
insurance and maintenance. A very important issue is car maintenance and service
parts. That is, when you take the car, you do not have any problems with the fuel, it is
already filled up, you do not have any technical proklevith the service, since the
car is regularly servigkatthe station, you are not obligated to return the car, where
you got it, you can take advantage of it and you will brintp the place of attraction.

In practiceit is neeadto consider the typesf vehicles that are sufficiently compact
and economicalsuchcars are mostly designed for two people, or two people with
children for example the Fiat 500, Renault Zoe, Renault Twizy, Ford Focus
ECOnetic Technology, etc.

In Paris, rental electric castarted in 2009, currently in 3,000 cars per 1,000
points lease. Rental price depends on the duration of the subscription. Access to the
system for a year costs 120 eand gives the righto half-hour accesdor electric
vehiclefor rentalin 5,5 eun. Monthly accesgosts 25 eur, but a hakhour rental is
more expensive 6,5 eup. Parisians believe that it is vesgnsible In Londonit costs
12 eur per hour. In China, the cost of renting the machine is unive3s#h dollars
per hour. Barcelonhasthe pricefrom 60 euo per day up to 21 earper hour.
Germany, the Netherlands, Canada, thet&dke 0.41 dollars per minute, depending
on the total time of hing.

Thus we proved there are opportunities to improve the situation in Eutope
possibleto improve the environmental situatiadhatmake life more comfortable.
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MEASURMENT OF THE MOVEMENT PARAMETERS OF ELEMENTS
OF DIAMOND WIRE SAW

The measurement of the movement parameters of production equipment is
essential for monitoring and controlling the manufacturing process. In this case the
production equipment of natural stonemining enterprgss investigated. The
modern diamond wire savwhongyuan Machinery ZM5HT was used as the
operating equipment.

The physical process of diamond cable cutting can be described as the
penetration of chisel into the solid body. The chigelesses into the rk@s a wedge
under the influence dhe thrust force, and moves simultaneously in the direction of
cutting under the impact of cutting force destroying the rock ahead of itself.

The scheme of the working face of the diamond wire gHwengyuan
Machinery ZY-45HT is shown in Figure .1

—

L

Fig. 1.The scheme of the working face of the diamond wire saw (horizontal
cutting)

S- the area of the separable surface;

L, - the distance from the farthest point of the monolith to an extreme point on
the body of the instadtion in the initial position;

L, - the distance from the farthest point of the monolith to an extreme point on
the body of the unit in the final position.

The aim of the investigatioaf the movement parameters of the diamond wire
saw on the rails ishe determination of instantaneoustting productivity withthe
subsequent determination of total productivity.
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The diagram of changing of the coordinate of the diamond wire saw in the
course of the experimental period is shown in Figure 2.
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Fig.2 The diagam of the dependence of the coordinate on the cutting duration

Movement parameters data of the diamond wire saw have been gained in the
result of the algorithmic processing of video images. On the basis of obtained
coordinates it is possible to determitie instardneousrate of movement of the
diamond wire saw on the rails.

The method of the research of movement parameters of the diamond wire saw
on the railsusing the computer program of video image processing makes it possible
to explore the process displacement of wire saw on the rails in details.

The method of manual measurement of the movement distance using the tape
line doesn't offer the determination of the movement speed at any point of time in
contrast to the suggested method.

The applicatiorof the suggested method of video image processing offers the
possibility to determine the instantaneous productieftthe diamond cable unit. On
the basis of the present coordinates it is possible to forecast the final cutting time and
to handle the indes of cutting productivity using the chasgof the indices of
current and main motor speed of the diamond cable unit.
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CANCER MORBIDITY CAUSED BY THE ECOLOGICAL SITUATION
IN ZHYTOMYR REGION
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Economic situation and the quality of the environment influence the health of
the population. In recent years the number of pttiemth various diseases in
Ukraine increased by 25%, the total population was reduced to 4 million people.
Cancer (onco)morbidity is steadily increasing by 3% per year. The highest cancer
morbidity is in Kirovograd, in Mykolayiv and in Odesa regions camga to the
average inJkraine The lowest morbidity of malignant neoplasmsnsZakarpatia,
Volyn, and Chernivtsi.

Today the worl dbés environment S
chronic exposure of the population by low doses of radiation aabenignored when
assessing the overall morbidity and determining the reasons which cause it.
Therefore, there is a question of dose accumulation and evaluation of the impact of
radiation on the health of the population. It was established that variooduha
biological effects of radiation are caused not only by the action of high doses. Most
scientists believe that there is no innocent dose of radiation and even small doses can
cause various diseases. lonizing radiation was determined to act not oaly as
inducer of carcinogenesis, but also as its accelerahmrefore, if the first stage of
carcinogenesisis induced chemically, the radiation can play the role of
Athast dropo.

While assessing radiation effects on human health in Zhytoegion, the
carcinogenic effect of exposure was selected as the main indicator of the cancer
morbidity. The main artificial sources of people radiation exposure on the territory of
Zhytomyr regionare the soils contaminated by emissions after Chernobyl accident
(radionuclides transported by wind and river washout) and radiation emissions in the
process of natural storextraction.Besides, such medical procedures ag¥ and
radio diagnostics can also be the source of overexposure. According to the
radiological studds conducted in the region, the average total dose of external and

p ol

i nternal radi ation exposure is 6,7 N 2,
taken from materials of the annual health statistics for the period ofZI¥D
Oncology morbidity

Sone indicators 2010 2011 2012 2013 2014
The m_orbldlty (per 100 thou: 307.1 | 3120 | 3227 | 3328 327,8
population.)
Advanced (lllIT 1V visualized; IV
- for all other localizations.) In% | 23,2 26,1 24,5 26,8 26,6
The death rate (per 100 thousa 1762 | 1825 | 1841 | 1902 194,4
popuktion)
Mortality beforeone year 30,8 30,8 29,2 25,8 27,4

From the above data it can be concluded that the number of cancer patients and
the number of deaths per 100 thousand of population has increased over the years.
Thereare a lot of advanced malignancies detecRehple visit doctors to diagnose
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diseases too latéJnfortunately, it can be due to not only the imperfect system of
health protection and bad clinical examination of the population, but also because of
the graving rate of malignancies development. In the latter case we can assume a
negative effect of radioactive contamination of human habitation.

In 2014 the average malignant neoplasm morbidity for the region was 327.8
per 100 thousand of population. The moryicbf rural population is 295.8 per 100
thousand ofopulation and it is much lower than in town (350.6). Thus, the urban
population is much more likely to suffer from cancer than rural. The growth of the
mortality of malignant neoplasm is also observébe greatest mortality per 100
thousand of population is noted in the following regions: Zhytomyr, Volodar
Volynsk, Korostyshiv, and Olevsk.

Thus, we can conclude that the malignant neoplasm is one of the most
dangerous medical, biological and seemnonic problems that are closely related
to the environment. Cancer morbidity and mortality are increasing due to the
unfavorable ecological situation and significant population aging. According to the
World Health Organization, if the lifestyle of humanity edonot cometo any
changes, by 2030 the number of cancer patients in the world will double in relation to
today's indicators and it will be the main cause of pengéath.
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DIE ANALYSE DER ¥KOLOGI SCHEN SI CHERHEI T
MIT DEM TRINKWASSER DER ZHYTOMYRER REGION

Heut zutage i st besonder srUk&ne me tdem di «
Trinkwasser zu versorgen. Nur etwa ein
wird mit dem Trinkwasser versorgt. Geg
ein Drittel der Bev?®l kerung der Ukr ain
hei Ct aus den Quellen , wie Hydranten),

Die Analyse der Dy nami k der Gew? s s
Quell en (und zwar die Fl ¢sse Teteriv,
Gewicht von Wasserproben mit der Vermehrung @ehaltes von Nitraten sich
innerhalb des Zeitraums zwischen20@0 14 i n 5, 7 Mal vergr?©

In der gegebenen Untersuchung wird die Zahl der Wasserproben auf das
Gehal't von Nitraten erforscht und es v
Probenmi dem ¢berm2Cigen Nitratengehalt Dbe
betrug 42,8% (es ist mehralsnimcht e extremzul @ssigegn Zu
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I n mei ner Wi ssenschaftsarbeit wer den
Ni ederschl 2gen utnadt dwent e&esmfcshste.r gusalwe r d
20132014 aus den obengenannten Fl ¢(¢ssen ¢
dass es eine Reihe von Bedingungen und zwar erstens: das Wetter, zweitens: die
Charakteristik der grundverschmutzigten Quellem denen di e Ni ede
wird, gibt. Innerhalb des Zeitraums zwischen 2@004 wird das spezifische
Gewi cht der Wasser proben mi t dem ¢ b
dezentralisierten Quellen von 39,8% bis 42,3% variiert. Die wenigsten
Probemengen werden im 2013 fixiert und entsprachen der kleinsten Kennziffer der
summari schen Zahl von Niederschl 2gen, |
fielen auf 116,5 mm von Niederschl 2gen
vergr°Certe mmermgedidesPriorbienkwassers n
Nitratengehalt in etwa 1,3 Mal.

Die Besonderheiten der Dynami k der s
in der einzelnen Region beeinflussen also wesentlich die Migration der
Korelationsverbindung (r=0,92) mitde s ummar i schen Zahl von
den Wasser proben best?&tigt. Es I st S i
cbertri fft.

Das ¢berm2@2Cige Gehalt wvon Nitraten Kk
dezentralisierten Quellen, sondern auch von raésierten Quellen beobachtet
werden.

Die Ergebnisse der Untersuchung in den einzelnen Bezirken des Zhytomyrer
Gebiets zeigen die Vergr©°Cerung der Zal
und n&mlich:

Zhytomyr- 182,2 mg/dri

NowogradWolynsk- 135,8 ng/dn?

Owrutsch- 229,3 mg/dm

Popilnja- 98,2 mg/dm

Ruzhyn- 394 mg/dr

Tschudniw- 90 mg/dnd

Quellen

1. 1tdeOHdte [. w. wlsOdz wWEtsMmils' §dlsdats’
Ctsdzctej MMO -20@8Bd.u,[ s26 0 F116.
2. 1 0dzdy [ . ¢., Wwgt€icdzsg) dglds Ismdits.o dp &
LJd3j dz dgdm toj Mztem" @ rr dlstsdsdteh ddedi [/ [ .
r dIlstsdieptdss: cal sdzd dzl 84 M0 0 4 .
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3. [ SBdsec’ ydzg© fMmdlkzOy' w rdltsdddteh ddzd .
1.1, [dr@83dzj dz2§ Pw wlsOIsdmsE ¢ d¢< BQ tcitd s d3f
277 M.

4 . rtedzOdz toj * MlstceOy" °’ Hisfdz' HY j dz fdls
MOdzj " HMls@d&y 4, L OKoe jtoHJ dzd 2 ZzOC OL t5¢(
11. 07.i2105000 tdn .,
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STATISTICAL ANALYSIS OF MEZHYGIRYA DEPOSITS IN
VOLODYMERETS AMBER -BEARING DISTRICT

Most of amber occurrences and deposits in Ukraine belong to the Bolissy
(Prypyat) basin which is the part of the largest in Europe the Hattepr amber
province. The main amber ledges are related trdiemarine sands of Mezhygirya
suite of low Oligocene (the Rupelian stage). Value of Ukrainian amber is in its
originality which first of all shows itself in a variety and uniqueness of coloration.

The Volodymyrets district with the Dubivka, Volodymyrets, Vyrka and other
inby units is the most prospective in the Ukraine for the discovery of new amber
deposits. The deposit§ productive layer in overwhelming majority are preseied
sandy factions with differerg r ai ned materi al . Mainly w
south margin also there are slindy and clayegandyMezhygiryadeposis.

Mezhygiryadeposits of inby nit are represented by shallesga and littoral
sea formations and consist of differgmained, mainly coarsmiddle-grained quartz
sands with the admixture of glauconite, greemalkly-grey, that contain layers
strongly clayey sand and clayey aleurjtety clays darkgrey with the inclusions of
lignificated wood and separate amber pieces).

The thickness of productive deposits varies from the firstémtimeters on the
slopes of paledepresi ons and on shoals and up t
average thickness dezhygiryadeposits within the limits of shoatsakes 12m and
in ditchi likelinear depression®d 5-7mMartite in the deposits of sea facies of
Mezhygiryatime confirms theslandstructure of Mezhygiry&asin of sedimentation.
These conditions complicated the character of amber distribution.

Grain amber in a negligible quantity except for the depositMethygirya
suite of Paleogene connected also with the Berakad Obukhiv palegenedeposits,
and alsa’ with Quaternarydeposits in area. Commerciinber of the class +5 mm
on site is also connected exceptionalith the deposits of Mezhygiryauite of
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Paleogene. Coming from aboeweentioned, by the basic stratigraphic level of
commercialamber accumulationadhnVy r kado si t e aepesitst he Mez

For forming of electronic geological database the information which was
collected by the specialists of the Rivne geological expedition of State geological
survey of Ukraine as a na@l$ of prospecting works conducting on amber in a
Volodymyrets ambebearing district was used. The geological structure of deposit is
determined on the basis of sampling of the mining holes, the spacing of which within
the limits of the explored area ma@le0 0 ~ 1 0 0 m. Except for i
estimation of the amber mineralization in the small fields of productive deposits
extension and areas of grain amber dissemination here is also bored out of network,
separately placed bore pits. Forthechangel | i ty study of ambe
limits of area on a profile also the bore pits of spacing are bored with distance
between them 25 m on average for a driving of research trench.
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Fig. 1 (b) Histogram of the apacities of
Mezhygiryadeposits

The base map of holes arrangement on this site is shown in Fig. 1 (a). The
capacities of a productive layer are presented in the form of the column histogram in
Fig. 1 (b). The column histogram shows the frequency distoibuthe height of each
column indicates the frequency of the emergence of power values in the chosen
range; and the quantity of the columns shows the number of the chosen ranges.
Univariate statistics are presented under the histogram: nb. samples,umjnim
maximum, both and &.

The important advantage of the histogram is that it allows to visualize the
tendency of the measured parameters change of the object quality and to estimate
visually the law of these parameters distribution. It is important tardete the law

Fig. 1 @) Base Map ofholesnet
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of distribution as far as it helps to use correctly some mathematical expressions and
methods of calculations for data further processing

Thus, on the basis of the obtained histogram and considering the characteristics
of the geological stieture of specified layers, it can be concluded that within the
sediment basin there were difficult and rather different conditions of sediments
accumulation. Consequently, the obtained results are corresponding. It is obvious that
a special role plays thdnwydrodynamics of deposits acuoulation. Hereafter,
Mezhygiryamountain thickness should be investigated using computer simulation of
currents in the basin and hydrodynamic conditions of sediments accumulation
considering the types of cuts.
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RESEARCH OF INTERPOLATION QUALITY CHANG ING
THE ACCURATE DATA OF GEOLOGICAL SAMPLING

The interpoléion function is determined by a matrix P of real numbers, whose
elements (coordinates)are assigned to nodes of a regular rectangular grid covering the
domainD [4]. In geologythis taskis most often run intgonstructng themaps ofthe
face of formatiorbased onvell-drilling data.

An interpolation/approximation method is sufficiently flexible and robust
enough for solving large problems, provides results comparable with the Kriging
method (respectively with the Radial basis function method or Minimuwatire
method).

The researchaim is to explore theproductive Mezhygiryg strataof the
southern partof Volodymyrets ambar districtvith the help of the interpolation
method changing the accurate data of geolog&adpling

There are a lot of prograntBat fulfil similar tasks. To solve our problem we
used Surfer, because it is quite a common, relatively cheap and easy to learn program.
Ordinary Kriging that was used for our interpolation research is included into Golden
Software Surferi one of the madscommon commercial packages for spatial
interpolation.

Surfer is a fulfunction 3d visualization, contouring and surface modeling
package that runs undeéficrosoft Windows. 8rfer is used extensively for terrain
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modeling, bathymetric modeling, landscapeualization, surface analysis, contour
mapping, watershed and 3d surface mapping, gridding, volumetisck3].

Surferds sophisticated i nterpolatior
publicationquality maps. Surfer provides more gridding methaadd @ore control
over gridding parameters, including customized variograms, than any other software
package on the market. You can also use grid files obtained from other sources, such
as USGS DEM files or ESRI grid files. Display your grid as outstandongpar, 3D
surface, 3D wireframe, watershed, vector, image, shaded relief, and post maps. Add
base maps and combine map types to create the most informative display possible.
Virtually all aspects of your maps can be customized to produce exactly the
presatation you want. Generating publication quality maps has never been quicker
or easief3].

The thicknes®f productive deposits ranges from the first ten centimeters on
the slopes and in the shallows to 1m5n the dips. The average thickness of
mezhygryandeposits is 2 m and 57 m in the cavities [1].

The geologicalstructureof depositis determinedon the basisof samplingof
the mining holes and bore pits set the spacingof which within the limits of the
exploredareamadel 0 O ~rh &2 0 0 rrAOWat i s c o mgractonbl| e
of the State Commission on reserves of Ukraine[ 2 | .

We have interpolated thdezhygiryastrata thickness of district part according
to the data in mining holes (Fig. 1), bore pits (Fig. 2) asithig common data from
mining holes and bore pits (Fig. 3) with the cresstional height of iIn starting
from 0,5m bed contour line.
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Fig. 1 Interpolation of area according to geological assay data in mining holes
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Fig. 2 Interpolation of area amrding to geological assay data in bore pits
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Fig. 3 Interpolation of area according to geological assay data in mining holes
and bore pits

Without doubt we will get more reliable result using the greatest number of
raw data.According to kg. 2 some dta may be redundant that results in the increase
of economic expense$he asessment of productive depositekness wh different
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raw data may be the reason for seeking more rational scheme of geological
prospecting.
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THE PECULIARITIES OF THE RADIATION CONTAMINATION OF THE
WOOD I N SE ¢BlI LOKOROVYCHY FORESTTF

SE "Bilokorovychi Forestry" is situated in the northern part of Zhytomyr
region and the highest ratessaiil radiation contamination density are detected there.

The forestry consists of eight forest districts (Table. 1). The density of 137Cs
soil razdiation contamination on the territory of these districts varies from 1 to 30
Ci/lkm*.

Table 1
Zones of radiatin contamination in the SE "Bilokorovychy Forestry", Cifkm
Total Areas (ha) with the density of radiation contaminatig
area, ha| Zone 1 Zone 2 Zone 3
The forestry >15,1 Sszone Sszone
0] B ) O] B
517 |7,1-10,0 | 10,2-15,0 | 1,1-2 | 2,1-5
Bilokorovychy 8006 442 705 871 933 1171 | 3884
Zhubrovychy 7271 - - - - 6530 | 741
Zamyslovychy 8582 - - - - 6279 | 2303
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Ozeriany 7897 - 76 - - 5446 | 2375
Poiasky 6982 - - - - 6039 | 943
Radovel ( 6764 - 42 259 112 3300 | 3051
Zubkovychy 8607 - - - - 5069 | 3538
Tepenytga 5750 - - - - 4455 | 1295
Total: 59859 442 823 1130 1045 38289| 1813

There are 442 ha of forests with the density’@@s soil contamination ranging
from 15.1 to 30.0 Ci/kfmon the territory of the enterprise. Any management activity
and the use of woodesources are prohibited here. The area of 1045 ha with the
density of soil radiation contamination ranging from 10.1 to 15.0 Cifas imposed
strict regulations on the use of wood. The wood from these areas can be used for
certain specific purposes.

Theuse of wood for fuel is banned in the forests with the density of 137Cs soil
contamination of more than 7.0 Ci/ki{8440 ha). The territories with the value of
this indicator of more than 2.0 Ci / knf21,570 ha) are banned to use +tiomber
forest produts (Fig. 1).

The total area of forest plantations contaminated by radionuclides is 59859 ha.

1% 2%29%1%

H11-
M2,1-
H5,1-

H7,1-

2,0Gi /km2
5,0Ci /km2
7,0Ci /km2

10,1 Ci/ km2

#10,1-15,0Ci / km2

15,1-30,0Ci / km2

Fig.1The distribution of the forest areas with different densities of soil radiation
contaminaton n Sy " Bil okorovychy Fore

The studyof *’Cs content in tissues and organs of tree species in all types of
forest vegetable conditions allow drawing some conclusions.

According to the intensity ofF’Cs accumulation, tissues and organs of trees
can be put in the following range: leavesis> bark>branches>timber in the bark
>timber. There is an increase of radioactive contamination in the bark with the
increasing height of the trunk of the tree.

The levels of radioactive contamination of tissues and organs of Scotch pine
which is the main drest forming species in SE "Bilokorovychy Forestry" were
analyzed. The investigation was carried out on the typical test ploi8B,T®hich is
located in wet suhrudy (C3). The intensity of radionuclide accumulation was assessed
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by standard relative measuri.e., radionuclide transfer factor in the chain: soll
woody plant (tissue, organ) (Fig. 2).
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Wood bark Outer bark Pins
(general), leaves

FT137Cs,m*kg',10-3

Fig. 2. The average values'8fCs TF in the tissues and organs of the tree
species on the ETF88 in wet suhrudy

Pins are the most phwlogically active part of trees and the highest values of
transfer factor are inherent for them. The most active metabolism processes occur in
pins. Pins get a significant amount of potassium, the chemical element which is the
analogue of cesium. The shest value of transfer factor is determined for wood, but
the nature of the radioactive contamination is cumulative.

The generalized results of radiological monitoring within 2910 years
show that the rates of wood radiation contamination are vergifigpeScientists
consider it possible to restore the wood use in the areas where it was restricted or
banned.
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INCREASING THE SPEED OF TRANSPORT CONNECTIONS AND
SAFETY OF URBAN PASSENGER TRANSPORTATIONS
BY [ 2CATEGORY WHEELED VEHICLES

The[ 2categoryvehiclesarewidely used br passengetransportationsn the
townsdueto suchadvantageaseconomymaneuverabilityandothess.
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The researchaim is toincreasethe roadspeed of routvehicles in the town
taking into account theheavy traffic and providing the safety of passenger
transportations.

While researching the urban bus route number 4 in Zhytomyr we have detected
suchorganizationahndtechnical factorinfluenang the roadspeed of busess

. road comwlitions (type of pavement and itstate, widthof the roadway
and its provision with the necessary facilitieshighway lighting and visibility,
facilities of street traffic regulatiothe amount of crossingtoneand different levels
on1km of way);

) traffic density and traffic flow;

. the absence of the optimbingth distances between bus stopstlomn
route

J the lackof organization of traffic on thbus lanes.

It is suggested tonclude in the formula ofroad speed determinatiothe
coefficients which sbw whatthe speed depends:

V.=K,-K,-K;-K,-V. (1)
g — g hp T gty TV,

where K, T the coefficient of dependence obus road speedon the amount of
distances between bus stapsthe townroute;

K, 1 the coefficient of dependence obad speedof bus moverant on the
amount of crossings on 1 km of way;

K; 7 the coefficient of dependence aobad speed ofvehicle on the traffic
densityonthe townroads;

K, 7 thecoefficient of influenceof road condition®n theroadspeed

V.1 thespeed olinobstructedonnection.

In this paperthe influence oftraffic density on the municipal roads on the road
speed of the vehicle was more thoroughly examinedlhe intensity changes
depending on the time of the day and the composition dictfadw.

The route area which passes throutje central part ofthe town was
thoroughly examined. The results dfaffic densityin the traffic flow with the
indexes of acceleratioand deceleration have been gbihe analysis of theeceived
datarepregnts double thencrease otestindexesthat caused thelelay ofthe route
road traffic. It should be noted thdhe delay of the busroute road traffic arisesat
different traffic densityof the traffic flow in the certain direction. e influenang
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factors which allowednakingrecommendationabout theoptimum speed depending
onthe road conditions have been found out.

The delay of the routgoadt r a f friusk housmhashincreasety 2530
percentn comparison witlordinary orminor traffic. Thetraffic delay after thérush
hours 0 ihceeased by 1:20%.

To increase the traffic smoothness and the road safety the system of help to a
driver bringing to the recommended vehicle speed is offérled.proposed system
finds out the traffic hindrances andforms a driver about the possibility of necessary
manoeuvre executionThe system determines such possibility on the basis of
hardware information analysiSuch informationncludesthe presence and distance
to other vehicles, their speed; the requiretmein the stationary means of traffic
regulation.

The offered system can also contiteé traffic violation because the vehiase
connected to the GPS system andan passhe informationto the traffic control
cente.

The increase of efficiency and sa&f of passenger transportations niag
achieved onlywith the help oftomplexmeasurs which should bemplemened not
only on the vehicles butlso byorganizational and technical activities dngmeans
of traffic regulatiors.
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STAGGERED TOOTH CUT -OFF MILLING CUTTER FOR STRUCTURAL
MATERI ALSG MACHI NI NG

Disk cuting-off tool is widely used for cutting different materials as it can
work in hard restricted conditions. It can be explained by high amount of teeth,
unsatisfactory shape of chip flutes, short major cutting edge, adverse chip formation
conditions, intamittent cutting procedure character, and variable over time load on
the teeth, availability of the harmful vibrations with high amplitude and relatively low
frequency. These are the reasons of intense amarbreakage of the tool, which
results from chipeing clamped in the flutes. That is why an amount of teeth, tooth
profilebdbs shape, the size of t-afonillihg and
cutters.
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There is a huge amount of different constructions of sideftumilling cutters
and eachof them has its own advantages and disadvantages. By the construction of
cutting head they can be divided into following groups:

| by the construction of the major cutting edge: with straight and zigzag
cutting edge;

| by teeth arrangement: witlniform andirregular tooth spacing angle
(milling cutters with irregular tooth spacing angle are characterized by increased
dynamic stability);

T by toothoés profile: with small, m

| by toothds shape: with straeght (
rectilinear and perpendicular to the speedhw# principal cutting movement) and

mul tidirectional (directrix of the Dbl ai
angle to the speed of the principal cutting movement of the milling cuttén) tee

A great i nfluence on the milling <cu
shearing scheme. In practice, various allowance shearing schemes are used. For
providing nor mal conditions of chip foc

kettle it is suiable to use group allowance shearing scheme by decreasing lengths of
the active cutting edge on each tooth. Separation of wide chips for a range of sites can
be achieved by changing the diametral siekes adj acent teet h a
shapes.

Cutoff milling cutters have cutting edges located on the periphery and have no
minor cutting edges on the ends. Typically, the cutting edges are straight lines that

are parallel to the axis of the millinc
zeroand the process of orthogonal cutting takes place when cutting is off.
Rake angles and cl earance angl es, me

axis section, are chosen according to the exploitation condition. The clearance angle
serves for reducinthe friction between flank surface of the tool and cut surface.

Research shows that aimed cl earance
hardness for tool, is determined mainly by the thickness of shear. Recommended
values of clearance angles increagith narrowing of the shear. The thicknesses of
shear have small values while cuttioff the workpiece with milling cutter, so the
appropriate values of clearance angles may reaichS3@egrees. When choosing the
clearance angles consideration must hergto fact that with their increasing the
roughness of the machined surface grows too, so, if raise demands are presented tc
the roughness and accuracy it 1 s recomi
to 3/ 10 degrees.

A great influence on the dirnig process is provided by the rake angle. With the
rake angle increasing the cheap formation process is enhanced, cutting forces and
power, demanded fautting process realization, are reduced. On the other side, rake
angle increasing leads to heat cefei on I mpair ment , cCutt
decreasing, this raises the tool wear
values for certain machining conditions can be determined, taking in account an
influence of variable factors.

Changing of the dmring angle causes changing the proportion between the
thickness of the sheared layer and cutting edge operating length, howeVacehe
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surface position relative to the direction of the tool movement rencamstant. The
thickness of sheared layer clgamg is caused by changing the value of the angle of
shear, direct force, frictional force and shearing force, but direction of the chip
movement stays unchanged.

The angle of the main cutting edge has a special place among the geometric
parameters of theutting tool. It can be explained by its the most multiplex influence
on the main characteristics of the cutting process and, above all, on the sheared layer
deformation, when turning it into chip.

Variation of the major cutting edge inclination is chathd®s/ each of face
surface position of the tool relative to its movement direction and proportion between
cutting edgeds operating |l ength and t hi
operating length of the cutting edge is changed but also, in sages, the sheared
layer thickness.

Under the conditions of constrained cutting multiplex influence of the major
cutting edge, inclination is boosted by constrained chip flow down the face surface,
which occurs when cutting edge inclination has posgiga. Changing inclination of
the cutting edge leads to changes in values of operating rake and clearance angles,
which also changes conditions of t he
surface rurout.

Therefore, according to the researches ofiabée tool constructions with
different cutting edge inclination values and signs, as well as researches of the
constructions of variable milling cutters, it may be concluded, that through the
change of cutting head of the aff cutting mill geometry andutting edge position
at an angle, we can reach reducing of vibration of the working cutting mill. It makes
possible to work at higher speeds, noise reduction, to improve the quality of
machining, to decrease the size of burrs on the cutting mill, tayehi#we allowance
shearing scheme, to narrow the shear cut by each tooth and to provide free chip
placing in the tootho6s cavity, t o enhe
division by width, that will provide increasing of the -@ff milling cutterlifetime.

The research of the side anff milling cutters shows, that using irregular tooth
spacing makes a great impact on vibration while cutting, tool durability, machining
accuracy and the quality of machined surfaces.

The advantage of staggered toatilling cutters is that total forces of cutting
are reduced through the change of direction of forces, which affect every milling
cutter tooth, involved in cutting process currently.

Oriented on investigation made, for cutting a workpiece of structuatdmal it
is efficient to choose staggered tooth-otit milling cutter. The choice of actual
construction is based on the fact, that comparing to strligbtmilling cutters, and
milling cutters with irregular tooth spacing, staggered tooth millinggecs! provide
cutting forces decreasing, and the quality of machined surfaces is enhanced.
Comparing to milling cutters with irregular tooth spacing, certain milling cutters are
more processable, there is no need to use the set of milling cutters of spléo@
cutter while milling.
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THE RESEARCH OF PRESSURE BOOST AND DEPRESSION
IN THE EXHAUST SYSTEM IMPACT
ON THE PETROL ENGINE PERFORMANCE

It is known that 12 percent of engine power is lost to overcome the resistance
in the engine exhaust system. So, changing the parameters of the exhaust process we
can significantly improve # engine efficiency. Nowadays this problem is solved by
changing the design of the exhaust system and the gas exchange processes
characteristics. In the first case, the exhaust system resistance is changing as well as
the pressure at the end of the exhaqustess.Thatleads tothe increaseof engine
noiseness, ando the change of the exhaust system resistance is possible only in a
specific, narrow rangeausing thenecessityto provide normative noisenesshe
usage of boost systems changes the chaistaterof gas exchange processes. The
boost system improves the engine efficiency changing the parameters of the inlet
process. But this system does not reduce the losses in the exhaust system, so it
doesnot cut t he | osses | @ acdoumte the eakovea u s
mentioned information it is possible to underline that that the problem of reducing the
pressure in the exhaust system to improve the engine efficiency is relevant.

Using the features designed to improve the exhaust system functions
deaeasing the pressur@ the exhaust manifold would facilitate more complete
combustion chambers clean from residual gases and filling the cylinder with fresh
charge.

It is obvious that under such conditions the number of gases that remain in the
combustiom chamber from the previous cycle will be the lowest. It will positively
result in further filling the cylinder with fresh ions as well as the power efficiency and
the environment.

The research aim is to study the influence of the main parameters of gas
exchange on the performance characteristics of the internal combustion engine.

The M10 carburetor engine was tested measuring and recording the following
parameters:

- the depression in the exhaust system;

- the pressure in the intake manifold;

- the frequency ofhe crankshatft rotation;

- the fuel consumption at different frequencies of the engine crankshaft
rotation.
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The analytical studies of the working process were carried out using the
fiDiesel RKO program.

As the result of researching the engine operations @ngdarameters while
changing the pressure values in the exhaust system, the improvement of gas exchange
parameters (the coefficient of residual gases and the admission coefficient) was
defined. That led to the-8 percent increase of average indicatedqunesas well as
the engine power.
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ANALYSIS OF METHODS FOR CHOOSING OPTIMUM GEAR RATIOS OF
MECHANICAL SPEED GEA RBOX

The nain task of cadesigns in the world is to improve safety, environmental
and efficiency indicators, while maintaining the required level of tracipeed and
brake characteristics, smoothness of motion, stability, controllability and
manoeuvrability, pasdility of a vehicle.

Depending on the class of a vehicle, its terms of exploitation and function there
is a problem of providing optimal modes of its engivieen necessary load and speed
modes can be implemented. In solving this problem it is necessaakéointo
account the type of power equipment, transmission type and, in the case of
mechanical stepped transmission, gear ratios and the law of their distribution, etc.
When choosing gear ratios of mechanical speed gearbox lower and higher gear ratios
are primarily determined. The choice is influenced by two conditions. Firstly, it is a
car budge in the heavy road conditions and driving at a minimum speed and,
secondly, vehicle movement with a maximum set speed.

Determination of gear ratios, ranging frahe second gear to the penultimate
(before the highest) transmission is currently carried out on the following methods:

- The law of geometric progression;

- The law of arithmetic progression;
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- The law of harmonic series;

- Providing the maximum intensityf acceleration;

- Providing high rates of fuel economy and transporting productivity;

- Taking into account the range density;

- By approaching the ideal transmission characteristics, etc.

The existing methods of selecting gear ratios and their allocaboM1
category vehicles of leading world motor vehicle manufacturarve been analyzed
in the study. Actual regularity of their choice is determined on the basis of gear ratios
distribution analysis. Calculations of tractispeed performance and feegonomic
characteristics of M1vehicles have been carried out.
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WOOD ASH AS A COUNTERMEASURE TO REDUCE **'Cs UPTAKE BY
COWBERRY: ACHIEVEMENT OF EQUILIBRIUM
IN SOIL -PLANT SYSTEM

As a result of the Chernobyl accident in 1986, a significant amount of
radioactive material was released in the environment. Radioactive contamination
spread throughout Europe. The depositions of ratdi@mcesium ¥'Cs) were 15
PBq in Belarus, 13 PBq in Ukraine and 29 PBq in Russia: a further 27 PBqg was
deposited in other European countrigs pp. 3%#38]. In natural and sermatural
environments, including forest, even many years after the f&il6atis mostly
concentrated in the upperl® or 015 cm soil layers being potentially available for
root uptake over the next years. The relatively long period of physical decay and high
bioavailability of *'Cs in forest soil make it potentially dangerouos Wild animals
feed by forest products as well as for humans eMiBAT that comes fronWILD
ANIMALS . Many countermeasures have been developed and applied for arable soils
while countermeasures in forest ecosystems received less attditern. is a nee
for development of effective methods aiming to minimize radionuclides transfer form
soil to forest vegetation, especially those species that serve as a food for wild animals
and such reduc&’CS body BURDEN of humans One of the countermeasures to
redue uptake of radiocaesium by plants and fungi in forest ecosystems can be
application of potassium fertilizers. Potassium is a chemical analogue of
radiocaesium and, therefore, can compete with cesium when it enters the plant.
Application of wood ashmay be another alternative to counteract radiocaesium
uptake by forest vegetatioBiofuel ashes have relatively high potassium content (3
6 %) and if there is an excess of plaviailable potassium ions in the soil, the plants
take up the potassium ions insteddctesium. The aim of this study was to investigate
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the effect of wood ash application (both contaminated and uncontaminated with
137Cs) on™*'Cs transfer from soil to forest plants, particularly cowbeXfgicgcinium
vitis-idaeal..).

The experiment was pgermed in forest ecosystems of Bazar forestry,
Zhytomyr region and began on April 2012. TH&Cs deposition in this area is
between 18870 kBg/nf. The experimental plots (206° each) were randomly
designed within the area of about 0.6 ha. There wereaBents: t Control (no ash
was applied), 2 "clean" wooden ash (uncontaminated'BCs ash denoted here as
Ash), 31 ¥'Cscontaminated wooden ash (about 17.2 kBqg/kg, denoted here as
137CsAsh). Each treatment had 4 replicates. Both "clean" (Ash)ardaminated"
(**'CsAsh) ashes were spread by hand on the forest floor once on Ap#022 at a
rate corresponding 100 kg/ha potassium. Wood ash with potassium content about 3 %
was used for the experiment. Samples (leaves and annual shoots) of rgowber
(Vaccinium vitisidaeal.), were taken monthly from May 17 till September 21 from
each plot. In the laboratory collected samples weredraad, crushed, mixed
thoroughly and placed into plastic containers for gamma spectrometric
measurements. The sehmples were taken by using metal sampler with a diameter
57 mm and a length of the working section 150 mm. Measuremeht€efactivity
concentration in samples of plants and soil wpesformed at radioecological
laboratories inUniversity of Agricultual Sciences (Sweden) by using HPGe
detectors and Zhytomyr State Technological University (Ukralme)using Nal
detector. Each sample was measured to achieve the error below 5% but not longer
than 24 hours. The results were processed using Windas, ManicdVicrosoft
Excel software'®*'Cstransfer factors (TF) were calculated accordingdoation 1

As (1)
where: Amii activity concentration off’Cs per unit dry weight of plants (Bg/kg);
As - density of soil contaminimn by**'Cs, (kBg/m).

Results of our studies showed a gradual increas®’@s TF on Control
treatment during the growing season with a maximum mean value in June about
15,53 N 1,01 (range between 14, 77and16,
BCsTF 12,28 N 4,09 wiitlh40 and remangdealmbse t w
unchanged until September ( 1i14,13)qFig). 2, 9 ¢
137Cs activity concentrations in cowberry plants grown on plots with contaminated
ash {*’CsAsh) wee higher than on Control. Relatively higHCs TF values on these
plots in the beginning of vegetation could be due to ash particles were deposited on
above ground plant parts at the time of ash spreading on the soil surface. Thus the
maximum values of*’CsTF in cowberry were observed 6{CsAsh treatment on
May . The average TF val uei3828).sTheeebMmasua 1
gradual decrease &6f'CsTF values in the period from May till the end of vegetation.
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In August the TF values for cowberpfants on the treatment with "contaminated"
ash were at the level of values for the control plants (Fig. 1).

On the treatment with "clean" ash (Ash) TF'8s from soil to plants was
hi gher only in the beginning o05%33wthget at
range 9,1519,80), then there was a trend to lower value§'afs TF compared to
Control. Thus, during June, August Septen3&s TFsfrom soil to plant cowberry
on Ash treatment were significantly lower than on the Control treatment {Fig. 1

Cowberry

TF, 1¥7Cs

April May June July August September
2012

| O Control m137Cs Ash B Ash |

Figure 12¥’Cs TF values (n =34) for cowberry (Vaccinium vitiglaeaL.) on treatments
Control (no ash was applied), Ash corit’Cs contaminated ash) and Ash (uncontaminated by
137Cs ash) during the growing season in 2012.

* - denote data obtaad from 1 replicate;

The results obtained in this study clearly show that a single wood ash
application of f@Auncont afCsuptakehy foreshmants w a ¢
(leaves and annual shoots of cowberry) already during the first'y&s. TFsfrom
soil to studied species appeared to be lower compared to that on Control already in
June, just about 2 months after ash ap
facilitated radiocaesium transfer to cowberry during the first months, compared to
control plants; however this difference was less pronounced and disappeared at the
end of vegetation period. In the end of vegetation(August and Septéter)
uptake by plants grown on plots with
compared to both Got r o | (33% and 31% respectivel
and 41% respectively) treatments. Thus, the equilibrium in foresplswmit system
after fertilization with Auncontaminat e
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onetwo mouths, when fétization with ash contaminated b{/’Cs seems to be
require longer timé 4-5 month.

Based on the results of the first year of study it can be concluded that
application of wood ash, both’'Cs ficont ami natedo and fAun
may be a feable countermeasure to reduce radiocaesium uptake by forest plants: the
effect seems to be achievable already within the first year after soil fertilization by
wood ash.
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WATER PROPERTIES OF PODZOL SOILS IN RESTORED AREAS

The present paper deals with water properties of podzol soils in restored areas.
The intensive use of mineral deposits in Ukraine negatively affected th®gseilof
the methods to reproduce the natural conditdrine soil cover is the restoration of
disturbed areas.

Disturbed land restoration is the process of restoring lands where the natural
conditions and processes have been impabteddevelopment of miningThe
restoration is related with disturbances ahe soil physical structure, water
parameterswater balanceporosity,water retention forces amwdhater flow in soils.

Special attention is given il moisture content. Soil moisture contenths
water in the large and intermediate size pores, wtathmove about in the soil and
can be easily used by plants.

Soil moisture contenis divided into 4 typessaturated water conterfield
capacity permanent wilting pointresidual water contenSaturated water content
(SWC)is open space in soil ocaegd by waterField capacity (FC)s the amount of
soil moisture or water content held in the soil afterexcess water has drained away
and the rate of downward movement has decre&sthanent wilting point (PWP)
is defined as the minimal point of sanoisture the plant requires not to wilt
Residual water content (RWC) is the lowe&iound of existing wateretention
functions of soils.

The sampling was carried out in the areas of Irshaisie-Concentrating
Works in Zhytomyr region. The industrialea was restored in 1
in agricultural use since then
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A comparative analyses was made of soil samples from restored and control

areas. Different types ofoil moisture contentvere investigated by methods of

Mackiewicz and Dolgov.
The resilts oftheexperimental study are presented in table 1.

Table 1
Water capacity, % in the dry soll
Depth Restored area Control area
sm SWC FC PWP | PWC | SWC FC PWP | PWC
0-10 46.5 29.5 18.4 11.4 429 31.8 22.6 11.7
10-20 44 .6 29.1 17.9 10.8 37.6 32.1 23.3 11.1
0-20 45,6 29,3 18,2 11,1 40,3 32,0 23,0 114

Thedatashows that théeld capacityandresidual water conteim therestored
areabecamdower and amounted to 236 and 182%, while in the contrchreathese
indicatorswere32% and 23%.

We can coolude that thesoil restoration changes e properties in podzolic
soil, but the30-year period is not enoudabr full restoration of soilvaterconstants
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FORMATION OF SOIL PHYSICAL STRUCTURE PARAMETERS IN
RESTORED AREAS

In our paperwe areconcernedwith physical structurgparameter®f the sod-
podzolic sandsolil affected by Irshansk Min€oncentrating Wrks operationin the
Zhytomyr region Soil physical properties includetexture, density, porosity,
structure, consistency, soil moisture content. In our paper we consided its density and
porosity.

By densitywe mea weight per unit volume of an objed®article density is
equal to the mass of solid particles divided by the volume of solid paHittlesthe
density of only the mineral particles that make up a goéxcludes pore space and
organic materialThenormal soil density i€,60 to 275 g/cnm?’.

Porosity isthe total volume of all pores and spaces between the particles of the
solid phase of the soildeally, the total pore space should be 50% of the soil volume.
The gas space is needed to supply exytp organisms decomposing organic matter,
humus, and plant roots. Pore space also allows the movement and storage of water
and dissolved nutrients.

The selected undisturbed samples é#00cm soillayers were analyzed and
their density and porositgaraneterswere measuredMeasurements were mabg
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mean of thecylinder 109 cniin volume The results obur research are given in the
table below.
The parametersf densityand ®il porosity

. Control Reclamation

Soll torosity { o sity %

layer, | g/ i ’ g/ o

cm | cn? | overall cap;; 'l o capillary| cn® | overall CaF;/' ' ho capillary
Jrdinal i ndicator s

05 [1,21] 54,1 37,5 16,6 1,10| 60,4 36,7 23,7

5-10 | 1,21 53,9 36,9 17,0 1,14 58,1 37,1 21,0

10-15|1,26| 50,9 36,1 14,8 1,16| 57,4 36,0 21,4

1520|1,28| 51,2 36,2 15,0 1,16 56,2 36,2 20,0

Average performance

0-10 | 1,21| 54,0 37,2 16,8 1,12 59,2 36,9 22,3

10-20| 1,27| 51,6 36,7 14,9 1,16| 56,8 36,1 20,7

0-20 | 1,24| 52,8 36,9 15,9 1,14| 58,0 36,5 21,5

The dataobtainedshow that the desity of the restored samples changes with
the depth and is 0.1 gft less than the control samptersity. A gradualdersity
increase reaches B80o, that 522% exceeds the contrtédvel. The capillary porosity
does not change with the depthtloé soil layer and its parameter24,5% that is 4
times higher than the contrparameter.
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PINE PLANTATIONS OF UKRAINIAN P OLISSIA CONTAMINATED
BY RADIONUCLIDES

Violation of the natural course of the forest ecosystems development is the
result of the combined effect of many facterabiotic, biotic, anthropogenic, social
and technicalThese factors causd#eterioraton of forest ecosysterastability.the
growth of standsreducs; the structure of forest soils undeggsignificant changes
vegetation covemunderbrush and undergrowth degrad

Ukraine is a sparsely wooded country. Degradation of forests, reducing their
prodwctivity and stability under adverse environmental factors cause the transition to
sustainable forestry development.

The Chernobyl accident was one of the largest soudfesadioactive
contamination of forest ecosysteni®day,the radiation situation rermes difficult in
the woods Soil radiation contaminationis of mosaic characterLarge value
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fluctuationsof soil radation contamination within dorest blockor evenstratumis
typical.

Contamination of forests was detected in eighteen regions of dkatér the
Chernobyl accidentDuring 19911992 abouB,2 million hectare®f forest areas of
the state forest fundere nvestigatecand1,23 million hectares (39%)hake density
of ¥'Cs soil radation contamination above 37 kBgfm(1 Ci/knf).Forests of
Ukrainian P o | dwere badlycontaminagd byradiation.The large areas (32.4 thous.
ha) with the highest levels of saihdiation contamination are located in Zhytomyr
region. These territories are prohibited to carry out any activity, except protection
forests from pests, diseases and fires.

High productivity and viability of plantations in mamade forests iprovided
by timely application of scientifically based forest managemenatural formation
of spaceparametric structurdue to thdalling awayof thewood excessive amounts
can be observed iforest stands that are left without thinnings.

The most nonfireproof, young and middiged pine monocultures dominate in
dry and fresh types of forest conditions in Ukrainian Polissia foraderge numier
of dead trees antthe reducef human activity in radion contaminated forestsause
the risk of forest fires and the threat of &tthn contaminationof boundaryareas.

Fires occur regularly in the forestswhich are located in areas dfigh radiation
contamination andre leftunattendedl17 000 hectares of foressvere destroyed by
fire for the period of 10 years after the Chernolstcident.Thus, a rational system
of forest management aimeid redue the fire risk, to limit reproduction of
entom@eds andto restore damaged forests shobkl implemented icontaminated
ares.

Scotch pine (Pinus sylvestris L.) is a common species for forest ecosystems in
the exclusion zone and one of the most radiosensitive plants. That is why pine is used
as an indiator of radionuclides contamination for the ecosystem monitoring and
forecasting the environmental conditions in the Chernobyl exclusion zone. This type
of species grows on depleted lands ofk8® exclusive zone of Ukrainian Polissia.
Scotch pine demonstes a large number of deterministic and stochastic
radiobiological effects.Characteristic features of such effects are the following:
cytogenetic disorders, first of all in the form of chromosomal aberrations in plant
mitotic cells; and some genetic effecThe rate of photosynthesis, transpiration,
synthesis of certain metabolites, including some proteins, and other proaksses
reduce The slow downof plant growth the delay ofsomeontogeny phasesnd the
increa of the growing season duratianealso observed

The developmentand growth inhibition processesre typical for coniferous
specieggrowingin burial ground®f "Red Forest" where the levels BfCs and™Sr
specific activity in plantare ofhundred kBg/kg. After the Chernobyl accidémany
researchers have paid much attention to the study of ionizing radiation effect on
Scotch pine in conditions of radiation contaminatibmfortunately, these studies
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were conducted in different years and were not linked, thus, the results are
fragmertary and unsystematic.

Cessation of the activities in forests which are located in the exclusion zones
and zones of unconditional resettlement after the Chernobyl accident led to the
appearance of a new category of rmaade forestsThe development and gsth of
these forests are governed almost without external interferdrepredict the
processes of vegetation formation or vegetation decay is extremely difficult because
of the aftereffects (both positive and negative) of the previous forest activitg and
large number of local and temporary abiotic and biotic facibosay the need for
management intervention in areas of radiation contamination density4sf CHknt
or even more than 40 Ci/Kris obvious.

Countermeasures against the decrease of aditst and productivity of pine
stands should be the following: the transition from passive removal of contaminated
trees off the sphere of economic activity to the strategy of active implementation of
measures for rehabilitation forest areas. An integaal of such strategy should be a
purposeful realization of complex cuttings as a part of forestry activity and forest
regeneration measures.
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THE ESTIMATION OF EXTERNAL EXPOSURE OF THE RESIDENTS OF
MULTI -STOREY HOUSING IN ZHYTOMYR

The accident at the Chernobyl nuclear power plant was a terrible experience of
radiation effects on the human body. Almost 29 years have passed but the effects are
still felt today. A number of legislative acts to control the radiation background were
adopted to protect the public from exposure. No building could be put into operation
without a thorough environmental appraisal of housing on radiation §alety

At present, according to the radiological and dosimetric monitoring, the dose
structure of additional public exposure in different regions of Ukraine has significant
distinctions. Résdent s exposur e ©afmgaeysar. Exteonat O .
exposure in areas of Ukrainian Polissia does not exceed 20% of the total dose

External exposure in buildings is formed by gamgnatting of natural
radionuclides contained in building matds. The levels of gamma radiation increase
with the increase of radionuclides content inside the building. If the person is inside
the building, the external exposure dose changes under the influence of two
oppositely acting factors: shielding of exterradliiation by a building and irradiation
of natural radionuclides thare in the materials the house is built ®he dose
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intensity in buildings varies considerablyepending on the’k, *Ra 2*Th
concentration irvarious construction materidl, 2.

Today people live in the conditions of increased radiation levels and the
permissible level of 0-0.2 O S/k is considered normal; the level of @B O S fh is
considered acceptable; and the level of more thati.@.6 S/k is recognized as high
[3]. Artificially generated radiation sources constantly increase the level of natural
radiation background and therefore it must be adjusted. In addition, some areas of
Zhytomyr region are located in the area of the occurrence of Ukrainian crystalline
massif wth rocks rich on uranium and thorium. Thus, the levels of radioactivity in
multi-storey housing of Zhytomyr were investigated.

Measurements of external gamma background in the buildings of 8 Zhytomyr
streets were conducted according to the research proghamgeneral, 54
measurements in entrances of buildings and 18 outdoor measurements were
conducted. 36 measurements of the total number were conducted irstoisia
buildings (20 measurements conducted in buildings made of red brick and 16
measurementsn buildings made of lim&and brick. Investigated buildings are
constructed of different building materials: concrete blocks, red brick-dand
brick.

The measurements were performed in a sufficient distance, i.e., about 20
meters from the building ceidered as an alleged source of radiation. After this, the
measurement was performed directly inside the building and next to the building. The
places of basic research (points of measurement) were determined as follows: the first
point was the measuremenit gamma background next to the building; the second
pointi measurements on the first floor, theadhpointi measurements on the middle
floor of the building (depending on the number of floors), the last point of
measurement was the top floor. Each soeament was performed at least 2 times on
each point of the investigation and the average arithmetic value was calculated.
Measurements were conducted in the period frormpriido 15 pm. All investigations
were performed within one week.

Measurements of éxrnal gamma background in mudtioied buildings of
Zhytomyr were performed with a special appliance RADOS (RBDJ the value of
measuremenit O S/k. This appliance is designed both for the rapid assessment of
radiation situation and for the estimatiohthe dose rates of staff when working with
sources of photon radiation at nuclear power plants, at the enterprises of nuclear
industry and other radiatiemazardous sites. Dosimeter RI38 has an energy range:
0.01-1000 S/k. The principle of its operian is based on gamma radiatidetection
by GeigefMuller counter. The dosimeter error ranges from 0,005 to OQ&3k
[5:6] within the range of 0.22.200 S .
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Streets Number of Floor Gamma rdiation Averagen
measurements O S/, buildingsO $/h,
(MRm) (MRm)
Buildings of red brick

Vitruka, 16; 5 Ground floor 0,12N0,025

Vitruka, 21; 5 Middle floor 0,13N0,02 0,13N0,005

Peremohy25; 5 Top floor 0,13N0,03
Chernyakhovsky, 5 Outdoor 0,20N0,025 0.20N0,025
18; Chapaea, 36

Buildingsmade oflime-sandbrick
Gagarin, 22; 4 Ground floor 0,13N0,01 0,15N0,02
Peremohy 29; 4 Middle floor 0,15N0,025

Kyivska 16; 4 Top floor 0,17N0,01

Chernyakhovskog 4 Outdoor 0,19N0,025 0,19N0,025
21
Panelbuildings

Korolyova, 44; 9 Ground floor 0,16N 0,045 i
Korolyova46; 9 Middle floor 0,18N0,07 0,18N0,015
é%?;’r’%”al’;;?’ 9 Top floor 0,110,065 ]
Gagarirm, 21; 9 Outdoor 0,19N0,045 0,19N0,045
Peremohy 18;
Kyivska 11;
Berdichvska, 78;
Berdychivstka, 604

1. Table Indoor and outdoor levels of external gamma radiation

As can be seen from Tablethe levels of external gamma radiation depend on
the constructiomaterials andhe floor of thebuilding.

The dataon radiation background in brick and irpanel buildings were
compared. Théuildingsconstructedf red brickhave thdevels of gamma radiation
intherangeof0 . 12 t o ;thecltBoorO&d i At i on | gam@a 2 0
radiation levels in buildings constructed of lwsandbrick rangefrom 0.13 to 0.17
OS v; thdoutdoor adi at i on .lhmanebhouked [ev@lS of jamma radiation
range from O0.;budootrca d0 .at 9 o@ S \tistestmatédhat OS v /
radiation levels inside buildingsonstructed ofred brick are 35% lower than the
outdoor levels; the levels inside the building constructelihwd-sandbrick are21%
lower andthe levds inside thepanelbuildings are 5% lower compared t@utdoor
values.

The average level of gamma radiation infalildings doesot exeed 0, 20
O S v (taking into accounthe device erroy. Radioactivity on theop floors of some
panel buildingsvas slightly higher thaon thegroundand middle floorsthe average
i's | ess t hdtis edimate@h@t th® Baximim dose of extelrgamma
radiation accumulates in parimiildings(an average0 . 1 8 ;Gh®avérdye levels
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of gamma backgrounaccumulaten buildingsmade of limesandor i ck (0. 15
the lowest leved of gamma backgroundccumulate irbuildings madeof red brick

( 0. 13 Thecunmparjon ofthe averageutdoorradiation backgroursishowed

that the differenceamongt hem 1 s not s i g n ibdildingsanred: 0.
brick; 0.19 mSv / thoth forpanelbuildings andouildings oflime-sandbrick.

Levels ofindoor gamma radiationtite normrate0.15-0. 20 OSv/ h) 0
exceed the outibr external radiation the norm rate0.08 - 0. 1 2 OSv/
Consequently, the equivalent dose of gamma radiation yto#tyr in all studied
buildings, including panel buildingss within the norm (the norm0.250 . 30 OSv /
[3].

As a rule, thegranite gravels used adiller in the preparation of concret#
caused the rise ofadiation background in buildingsnade of concrete. The
contribution to the total radiation backgroumakes limesandbrick which is used in
facing buildings more often than granite. This is evidenced by the difference in the
resultscalculation of theaverage dose of gamma radiationp@anel buildings and
buildings made of limesandand red brick.

Thus, the data orthe radiation backgrounghow that itdoes not exceethe
permissiblestandards and does not create a risk to stdly in brick andin panel
buildingsin Zhytomyr. However, the main problem of radionuclides accumulation in
studied entrancesand multi-storied buildings is theradioactivity of construction
materials These constructiomaterials formexternal radiationvhich depend on the
rate of material radioactiviticausedoy the radionuclides irradiation contained irsth
material.
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¥KONOMI SCHE BEURTEI LUNG DER STABI LI
KOMPLEXARBEIT VON GRUBENAUS R} STUNGEN
DES BRUCHSTEINES UND STEINSCHUTTES

Heute ist die Hauptrichtungen der Entwicklung der Bergbauindustrie in der
Ukraine die Arbeitsintensivierung und Senkung der Produktionskosten. Das kann
durch das Wachstum der Belastung auf die Maschine, ddiehZunahme der
Arbeitszeit und durch die Reduzierung
diesem Zusammenhang wer den hohe Anspr
Lei stungsf2higkeiten, di e ma n ohne S
Komplexarbeiv on Gr ubenausr ¢stung gew2hrl ei st

Die Grubenausr¢stung wird fegr die Ar
I n die entsprechende Leistungsf2ahigkei
lassen einige Abweichungen von diesen BedingungenInsgesamt sollen die

Maschinen und Ger?a2te, di e f ¢r @im)h he

erf ¢l l en. Di ese Norme werden f¢gr die DL
und, damit die Regeln der technischen Ausbeutung undAdEnutzung von
Grubenausr ¢stung ber¢gcksichtigt.
Di e Schwankungen der Produktivit?2at
rursachen di e Er h°hung der Sel bstk
regel maCigen Arbeit ei ne de rtkosteredeh n o |
rderung in einem Komplex Ausrg¢gstung.
Es wird betrachtet, die Wi rkung der
Kosten am Beispiel des Kettengliedes, das mit den Baggern komplettiert, die
Operation von Ausziehen und Verladen.

Die Selbstkosterles Ausbaggers der Gesteld&H./n?, ist die Funktion, der

mcec <
©>S @

| ei stungsfahigen FQ.dduktivitat von Bagg
(1)

g

N

(c:; +C,T,
B

Pt CLLT,.;KS) /Qse,
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wo C,,C,, C,-entsprechend zu den konventiorelt 2 ndi gen | 2 hr | i

schihtlichen Kosten auf 1 Stunde der Kalendemzaitd z u MaorStuhdeder 1
BaggerarbeitUAH;

T,- JahresKalender Fonds der Arbeitsz&8tunde

N,- Anzahl der Schichten des Baggers im Jahr.

Die Erh°hung der Pr oduktAC)an, tuddtdieni mr
Abnahmed er Produktivitatauf di esicl dus(L)Gr ° C

folgt, dasdAC, < AC,, das hei Ct, die Abnahme von
Produktivit2at weniger ist, als die Erh?o
Der Anstig der spezifischen Kosten auf die Entwicklung des Gesteins wird
durch die Differenz der Geschwindigkei
gesamten Betriebskosten auf die Wartun
Bez¢glich der G¥echwderdughgent vdar Ges a
Produktivit?2at der Ausr ¢stung schbiell er
starke Steigerung debeglefetmtdenkt avkéhAt Rgel
der Selbstkosten des Versands des Gesteins und umgekehe i n st ar ker
Produkti vi ts?ttarfk¢eh rEtr hZ2uh udhegr von Kosten.
Lei stungsf2higkeit der Ger2te bewirkt

Schmierstoffe, Gegenst2nde v der degtlechei n g e
R¢ckgang der Produktivitat f¢ihrt zu de
die Hauptu nd Reparaturarbeiter, Verschl ei

Schmierstoffe und Gegenst2ande von gerir

Fer einen besermmteeanzdi er 8amger dur
der Produktivit?2at, obwohl i n den einzel
von der normativen Wert:

Que — Q. = lal. (2)
Der zahlenm2Cige Ausdruck in KIammer

MaschirenSchichte C,,_.,, UAH, die Wartung und Instandhaltung des Baggers.

Wenn die variable Produktivit?at der | e
di esel be Gr°Ce, Sso ist di e durchschnit
Verladen der Gdsine:
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3)

C
CS — .E—j‘.lt Q:t
Qs —¢q*
Die !berschr eit wesdushiaggers)Se/t msfgrunddert e n
Schwankungen der Produktivitat 1ist:
5 4
ﬁC _ C.lt—j‘.ltqz- ()
° QH(Q}{Z_QE)
Aus der For mel ( 3) fol gt , dass di e

technol ogi schen Ausr ¢stungn Alusziehen Eunch © h u

Verl agerung von Gest ei ng@MQ;aq*jverursachen. Gr © (

Al so, das System der Ausrg¢gstung in
Produktivit?at, di e maxi ma lihre st&bdel Erhaltarg u n
arbeiten.

Quellen:

1. 1S jdis 1. R . Vists?2 ydes smis tc OB
Gz tsCdn -SOtcL J s 8 3 1iP.9 0

2. |1 O0dedyscd2 | R . [teOdzed L Oydwi [ftesdL
1 4 HteO,T 21328 3n..

3. sOkzOBtets . t lteddzyddr d §te®FIsdydf
[Odetsistets j dzd 76 1966,

4. (1 1dome&d? J [ CtWrfls" j 1dE@d@y 196

d 1. :
Miv. 1. ltwsdLeotsHMmlse jdader | ftetsyj Migr .

UDC 612.914
V. Novikov, Bachelor student
V. Shumliakivsky,Senior lecturer, research advisor
N. Krushynska lecturer, language advisor
Zhytomyr State Technological University

ORGANIZATION OF MOTO R-TRANSPORT PARKING FA CILITIES
IN A MODERN CITY

The problem of modern cities is a great traffic causing difficulty parking. The
need for parking depends on the level of car ownershifhe country or region,
characteristic of the urban area, the specific gravity of objects and so on. However,
the problem of parking is not given due importance. Parking cars is done in violation
of existing norms and basic rules of conducting. Becatigarking in inappropriate
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places visibility of conflicting vehicle or pedestrian reduces. Parking on the roadway,
sidewalks prevents motor traffic, particularly urban passenger transport. In other
words, it has become an urgent problem and dramaticedigegbated by the growth

of car ownership. Opportunity of automobile parking in the street depends on its
width and traffic. At low traffic (up to 100 cars/hr.) the width of the roadway street
must be more than 6 m. The width of the roadway street fomayestreets should

be 69 m, with the speed of 250 km, with a width of more than 9 m it is possible to
have tweway traffic. Such parking is allowed only in local streets and on the side
(local) rides highways. On the carriageway highways such parkidgces
bandwidth of street and significantly increases the risk of movement. The most
widely spread method is ground parking, which is not always feasible. It has several
types of the of setting vehiclesethod, namely at angles of 90, 45, 30 degrees to the
roadway. Types of setting have advantages and disadvantages in practice. Let us
consider the angle of 90 degrees, there is a higher density, but it will needa greater
width of the roadway for entry and exit during parking. It will take more time, and
this may create a traffic jam. Another picture of the angle parking, lightweight race,
occupies a smaller width of the roadway, but needs more space in a longitudinal
direction.

In cities there are narrow streets with a large influx of cars. In these places,
parking along the roadway is not appropriate. We offer to consider the following
types of automatic parking systems:

1. Parking lift:

- work is almost silent and almost inaudible at night (noise level reaches
34dB);

- resistant to vibration;

- low power cosumption;

- fast loading and unloading;

- direct entry and exit (all twists and turns made automatic without the driver).

2. Rotary park:

- allows the entire volume of design to create parking spaces;

- direct entry and exit;

- significant noise, which regres automatic parking placed in an isolated part
of the building or in the building.

3. Underground parking:

- using mechanized parking systems with robotic car delivery organization
underground parking becomes easier;

- due to the increasing amount adngpaction caplaces underground works
can be significantly reduced,;

- robotic system eliminates the need to use drivers maneuver in tight spaces;

- moving carplaces is performed automatically by the optimized computer
program that reduces the possibilifytraffic jams at rush hour.

4. Multi level parking:
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- ability to organize parking for a large number of cars in the middle of the
room, and underground;

- especially useful for automatic parking existing buildings with increased
demand for cars.

The best places of the most automated systems will bthénareas of high
density of buildings and motorization of the population, for example at shopping
malls and business centers, where there is a great need for a vehicle and parking
place.

Such systems wikave 3550% of the area depending on the type. The price of these
varies from 6006000 dollars. It is important to note the high speed, for example, the
car park or delivery is made for 8@ seconds. Commercially reasonable price for
parking may be 9 Int per entry per lhour, while in the streets of the European
countries such as Austria, Italy, Germany, the Netherlands, the price of parking on
average is 2 dollars and limited in time.

Thus, implementing the types of parking stated above, you can sagrilfi
reduce congestion, provide the rational use of local area and provide comfort to the
residents of the city.
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THE ANALYSIS OF TECHNICAL REQUIREMENTS
TO THE QUALITY OF BLOCK RAW MATERIALS

The most common initial product is a commodity raw block unit. Product unit
designed for manufacturing cladding panels, architectural buifshoducts and other
products made of stone. In accordance with the requirements of the stidneyana:
characterized by shape, length, width, height and volume, qudlfigcial surface
physical and mechanical properties of the rock block. In additloa,rock from
which the blocks are madés assessd for decorative, physical and mechanical
properties and petrographic composition at the stage of geological exploration.
However, a different range of customenst pifferent demandgo the quality of
products that cabesignificantlychanged fronthe range of ISO requirements.

The eparation of rocks monolighor blocks from the massif isheld by
mechanical, wedgedrilling, drill and fire system,thermal methods orthe
combination of these methods, aslivas with norexplosive destructivenethods.

The Hocks of natural stone can be sawn or chipgédt sawn blocksare the
blocksall side of whichare formed by sawing, and the chipped bloatesthe blocks
in which at least onsidewas formed by direadnal split.
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In Ukrainethere was the DSTU B.2.7-59-97 i Mtural stondlocksfor facing
products manufacturg. Generalt ec hni c al cvwheh @ravitded the st i
division of blocks accpording to theolume intosix groupy mj > 5; [I'T 3.5-5; llI
i 20-35; IV -1.02.0; Vi 0.7-1.0; VI i 0.01-0.7. For sawnand chippedblocks of
the firstthird groupsthe deviation from the perpendicular to two adjacent faces at 1
m heightwasno more than 60 and 110 mm, respectively; height ledges and hollows
lateral faceswvereless than 150 and 200 mm, respectively, and the top and bottom
100 m.

In 2007 in Ukrainghe European standard EN 1467: 2003, call&iTU B EN
1467: 2007 N a t donea Rough blocks. Requirememits c ame i nThs pr a
standard spea#s requirement thenatural stoneough blocks whichihe products
usel in construction, tombstones and other prodottsmilal usage are madxé and
it does not cover mineral fillers, artificial materidldm agglomerated stone and
installation [L, p.119.

According tothis standardhe natural stone blocks are divided into four types:

- rough block- basis of the usable stone consisting of rocks obtained directly
from quarries or erratics, with no processing whatsoever excepted extraction and
shapiry by cutting or splitting;

- shapeless rough bloekough block without regular shape and size;

- squared rough block rough block which corresponds approximately to a
regular parallelepiped. Normally the ratio obtainable by dividing the mass of the
squared rough block by the apparent density should be bigger than 80% of the gross
size; in case such a ratio is equal or less than 80% then the block is considered a
shapeless rough block.;

- rough block of specific size squared rough block with certainvgn
dimensions}, p.41.

All measurements shall be carried out in accordance with EN 13373, and
indicated in metres to two decimals pla¢Efy.1). The six sides of squared rough
block shall be approximately flat, righhgled and parallel, and correspaedthe
shape of a parallelepiped. Local deviations from the parallelepiped shape are
permitted.

Shapeless rough blocks for commercial purposes are only measured by mass:
gross size shall be provided upon req@Egj.2). Rough blocks of specific size shal
have dimensions not lower than the minimum values and not greater than the
maximum values agreed between the purchaseisupplier.
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Fig.1. Dimensionsf therough block: Fig. 2. Grosssize, thecommercial
1 - natural layer size oftherough block
b - width of the block
| - length block
h - height of the block

The volume of a rough block shall be stated in cubic metres to three decimals
places. The volum may be calculated by dividing the mass of the block by the
apparent density. The mass of a rough block shall be stated in tonnes with three
decimals. The mass shall be obtained by weighing; for squared blocks approximate
mass may be obtained by multipigi the volume by the apparent den§ityp.q.

The crack of tectonic origin that violates its integrity and exgsema two
adjacent facets of a width of not more than 0.05 mmimadength of 1/3 the size of
the smallest faces allowedin the block The streaks and stripaseated bytectonic
origin and cementedith secondary minerals that are motimbled into small pieces
can also be in the blocks

The declared values shall be representative of the current production, however
due to natural variains of the stone materials, deviations from the declared values
may occur and the expected deviation shall be indicated by the manufacturer.

The colour, vcining, texture, etc. of the stone shall be identified visually for
example by a polished referencengde. The reference sample shall be provided by
the supplier.

Any visual variation, for example, inclusions and veins, are permissible
provided that they are characteristic of the relevant type of natural stone and pro
vided that they do not adversely afféhe performances of the stone products.

The denomination shall always be declared in accordance with EN 12440 (it
means traditional name, petrological family, typical colour and place of origne).
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