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30ipHUK Te3 nomoBije 73-1 BCEYKpaiHCHKOI HAYKOBO-MPAKTUYHOI
CTyACHTCbKOI  KOoH(pepeHuii «HaykoBi  3100yTKM  CTYIEHTIB Yy
JOCITIKEHHAX TEXHIYHUX Ta Ol0€HEPreTUYHUX CHUCTEM
IPUPOIOKOPUCTYBAHHS: KOHCTPYIOBaHHS Ta Au3ain» (27-28 Oepes3ns
2019 poky) / dakynpTeT KOHCTPYIOBaHHS Ta Ju3aiiHy HaliioHanbHOIO
YHIBEPCUTETY OlopecypciB 1 HOPUPOAOKOPUCTYBaHHSA VYkpainu. — K.,
2019. - 104 c.

30ipHUK TE€3 PEKOMEHJO0BAHO JO JAPYKY PIIIEHHSIM BYEHOI paju
dakynIbTEeTy KOHCTPYIOBAaHHS Ta au3aiiHy HarioHaabHOTO yHIBEpCHUTETY
OiopecypciB 1 mpupomokopucTyBanHs VYkpainu Big 19.03.2019 p.,
pOTOKOJ Ne8.

B 30ipHUKY NpecTaBIeHI TE3U JAOMOBIAEH CTYJICHTIB, 110 MPAIIOIOTh
HaJl MAariCTepCbKUMHU poOoTaMu 1 OaKaJaBPCbKUMM MPOCKTAMHU TI0
kadenpax ((akyiapbTETIB KOHCTPYIOBaHHA Ta JM3alHYy 1 MEXaHIKO-
texHoJsioriuHoro HYBIll Ykpainu Ta 1HIIMX MNPOBIJHUX 3aKJIaJiB BHILOI
OCBITH, B SKHUX PO3IISIAAIOTHCS 3aBEPIIEHI €Tanu Po3po0OK 3 MaIluH 1
o0JIalHaHHS ClJIbCHKOTOCIIOAAPCHKOTO BUPOOHUIITBA, MPOMUCIIOBOTO 1
IMBUILHOTO  OYJIBHUIITBA, MEXaHI3alli CUIbCBKOTO TOCHOJAapCTBa,
TPAaHCHOPTHUX TeXHOJIOTiH 1 3aco0iB y AIIK, OyaiBHHUITBA CLIbCHKUX
TEPUTOPIA, KOHCTPYIOBAHHS 1 HAAIMHOCTI MAaIlMH [JISl CLIBCHKOTO,
JIICOBOTO 1 BOJHOT'O TOCIIOJAPCTB.

Penakmitina komneris: Pyxwno 3.B. — romnoma, K.T.H., JOII.;
Boiitiok B.JI., a.1.H.,, 1pod.; Jlopeiikin B.C., na.T.H., 1pod.;
Adranaaan €.I., n.1.H., npod.; Ilunumaka C.®D., a.T.H., nOpod.;
boitko A.lL., n.1.1H., mpod.; HaBuaenko O.1., 1.T.H., npod.; bepezoBuit M.I".,
K.T.H., 7011.; bynrakoB B.M., n.1.H., npod.; YaycoB M.I"., a.1.H., npod.;
Apmonenko M.I'., k.1.H., mpod.; HecBimomin B.M., A.T.H., mpod.;
Jlomateko K.I'., n.1.H., nou.; Mapyc O.A., k.T.H., gou.; HoBuipkuii A.B.,
K.T.H., 10o1l.; PomaceBuu 10.0O. — cexperap, A.T.H., AOII.
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VJIK 631.358.44

EQUATION OF BODY MOVEMENT ON THE SURFACE
OF ASPIRAL POTATO PEELER

National University of Life and Environmental Sciences of Ukraine

Dubrovina O.A., Il course st.
Scientific supervisor — Doctor of Technical Sciences, Professor Bulgakov V.M.

It is obvious that the satisfactory course of the separation process, i.e. the
sifting of potato peel elements by the spiral cleaner depends to a great degree on the
size of the peel elements coming to the spiral cleaner. Therefore, an important factor
in this process is the decreasing of the elements sizes of the heap as a result of the
movement of these elements on the working surface of the spiral cleaner.

As the main component of the potato heap dug out of the soil, are lumps of soil
of different sizes coming with the potato tubers, it is a great interest to study the
process of movement and sifting of potato heap elements, i.e. solids, which is
adequate to reduce the mass of the soil lump, moving along the working surface of
the spiral cleaner as a result of dynamic (force) interaction with the specified spiral
surface.

Let's consider an analytically moving on a spiral surface body, i.e. a single
lump of soil as a body of variable mass, which is under the influence of a system of
forces arising from the interaction of the body with the working surface of the spiral
cleaner. For this purpose, first of all, let's construct an equivalent scheme, on which
we will reproduce the above conditions (Fig. 1).

To study the movement process of the specified body on the surface of the
spiral cleaner, we apply the basic positions of the dynamics motion of a variable mass
body. To make up the differential equation of the motion of a variable mass body we
shall choose the necessary spatial system of Cartesian coordinates xOyz. Let's show
all the forces acting on the body on the diagram.

In order to make a differential equation of the motion of a variable mass body
we apply the theorem of changing the amount of material point movement in a
differential form:

%(W):éﬁ | (1)

where m —the mass of the material point, in general m=m(t); V —the speed of a



n

material point, in general V =V (t); F. — geometric sum of forces acting on the
k=1

body at any time t.

Fig. Equivalent body interaction scheme with the surface of the spiral potato
peeler

Taking into account the transformations, equation (1) can be presented in this
form:
mdY _GiN+E+T v T

dt dt’ @)

. ) —dm . ) _ .
The last term in the expression (2): -V O(!I_t is a reactive force P, resulting from

a change in (in this case, the decrease) body weight. Due to the weight loss, this force
P is directed towards the movement of the body and increases its acceleration. As the
body of a variable mass moves along the cylinder surface, it is also tangentially
directed to this surface (Fig.).

Next, we write down the differential equation (2) in the projections on the
Cartesian coordinate system axis xOyz. Taking into account the received scheme of
forces in projections on the entered coordinate axes the following system of
differential equations of body movement on the surface of spiral potato heap cleaner
IS received:



mX =—N cos(a, + &)+ Fcosy-sin(a, +a)-
-T — X

cos(a, +a)—X it
my = Nsin(a, +a)+ Fcosy-cos(a, +a)+ 3)
dm

Tei _,dm
+Tsin(g, + @) V4

mg,

y : cdm
mZ=-Fsiny—-2—.
dt

The solution of the obtained system of differential equations (3) with the help
of PC in order to determine the rational parameters of the cleaner will be the subject
of our further research.

YK 669.14.018.25:620.18:539.374

HAINIPYXXEHHSA TA MEXAHIYHI BJIACTUBOCTI BIMETAJIEBUX
BUJINBKIB

Hayionanvnuii ynieepcumem diopecypcis i npupoookopucmyeanus Yxpainu

Ilonouosnuii A.C., cmyoenm
Hayxosuui kepienux — 0.m.u., npogp. Apmanoinany €.1.

OnTuManbHe  CHIBBIIHOUIEHHS ~ BHUCOKOTO  pIBHSA  €KCIUTyaTallliHuX
BJIACTUBOCTEH OIMETareBUX BWJIMBKIB 1 MIHIMAQJIBbHOI BUTPATH JIETYIOUUX E€JIEMEHTIB
JIOCSITAE€THCA Y BUIAJKY, KOJW XIMIYHUW CKJIaJ] METaly-OCHOBU 1 pobOYOro miapy,
TEXHOJIOTIYHI TapaMeTpu JUTTA 1 TepMidHOi O0OpoOKHM 3a0e3neuyroTh e(PEeKTUBHE
JTUCTIEPTYBAaHHS CTPYKTYPH, 3MEHIIICHHS TIEPBUHHOT 1 BTOPUHHOI XIMIYHOI1 1 (P13UYHOT
HEOJHOPIAHOCTI BWIMBKIB. TOMy JOCHIPKEHHS, CHOPSMOBaHI Ha JOCATHEHHS
BHCOKOI'O PiBHSI BJACTUBOCTEH OiMETalleBUX BUJIMBKIB, € aKTyaJIbHUMU 1 CTAHOBIISATh
3HAYHUW HayKOBHM 1 MPAKTUYHUHN 1HTEpEC.

Meta poOOTM — BH3HA4YEHHS IMpolleCY pPYWHYBAHHS Ha BJIACTUBOCTEH
OiMeTaNeBUX BUJIUBKIB.

PoGota mpucBsueHa AOCTIHKEHHIO HaIpPYy>KEHO-Ae(hOPMOBAHOTO CTaHy Ta
MEXaHIYHHUX BJIACTUBOCTEH OIMETAJIEBUX BWJIMBKIB. BHWKOHAHI IOCIIIKEHHS
HaIpy>KeHO-1e(OPMOBAHOTO CTaHy OIMETaJIeBMX BWJIMBKIB 1 BCTaHOBJICHI



3aKOHOMIPHOCTI PO3MOJUTY HalpyXeHb MO TOBIIMHI 1 JOBXHHI BUJIUBKIB Ha PI3HIN
BIJICTaHI1 BiJl TIEPEXiTHOTO II1apy.

BcranoBneno, mo Meka MIITHOCTI Ha BHUTMH 1 jaedopmariii pyrHyBaHHS
MOCHIDKEHNX OIMETaIEeBUX BUJIMBKIB 3MIHIOIOTEHCS Bia 449 no 814 MIla 1 Bixg 2,0 1o
6,5 MM, BIJIIIOBITHO.

[ToOynoBana ¢i3uKo-MaTeMaTHYHA MO HAIIPYKEHO-Ae(POPMOBAHOTO CTaHY
OimMeTaneBuX BUIMBKIB, SKa 3 BIPOTIAHICTIO 95 % ommcye 3aJIe:KHICTh MEXKi MIITHOCTI
Ipy BUTHHI 1 Aeopmaliii pyiiHyBaHHS BiJ] BYTJICIIEBUX €KBIBAJICHTIB CTaJIH 1 YaBYHY,
IIIBUJIKOCT1 OXOJIOJPKCHHS B 1HTEpBaJIl 3aTBEPAIHHS 1 TEMIIEpATypH 3aJIMBKU TEPIIIOTO
napy.

HocnimkeHHs: mporecy GopMyBaHHSI TBEPAOCTI OIMETaIeBUX BUJIMBKIB ITICIISA
TEPMIUYHOI OOpPOOKM MOKa3ajio, IO TBEPAICTh METAIy-OCHOBU 3 Koe(dillieHTOM
kopemsanii 0,831 BU3HAayaeThCs O0'€EMHOIO0 YACTKOK 1 po3MipoM 3epeH (eputy 1
MEPJIITY; MBHUJIKICTh 3MIHU TBEPAOCTI B NEPEXITHOMY 30H1 3 KOE(DILIEHTOM KOpesLli
0,836 - mmpuHOIO (PepUTHOTO 1 MEPIITHOTO IIAPy B MEPEXiAHIN 30HI; TBEPIICTh
poboyoro mapy 3 koedimienTom kopessii 0,836 - KiIbKICTIO 1 po3MipaMu KapOiiB,
MapTeHCUTY 1 ayCTEeHITY B poOouomy IIapi, a TaKOX BIJACTaHHIO BiJl MOBEPXHI
poboyoro mapy.

YK 669.14.018.25:620.18:539.374
BIIVIMB JIET'YBAHHS HA ITPOIEC 3ATBEPJIIHHSA YABYHIB
Hayionanvruii ynisepcumem biopecypcis i npupoookopucmysanus Yxpainu

Kanroorcnuii O.1., cmyoenm
Hayxosuii kepignuk — 0.m.H., npogh. Apmanoinany €.1".

Posnozin temmepaTyp B BUIMBKY TICIs 3aJUBKH PO3ILIABICHOTO METAy B
nuBapHy (OpMYy BH3HAYAETHCS YMOBAMH BIJABEACHHS 1 KIHETHKOIO BHJIUICHHS
TEIJIOTH TeperpiBy 1 kpucrtamizamii. KiHeTuka BUIIIECHHS TEMJIOTH TEPErpiBy
PO3IUJIaBIB BiJIoMa 1 IPUBEJEHA B YUCICHHUX pOOOTaxX, B TOM 4Yac sIK 3aKOHOMIPHOCTI
BUJIVICHHS TEIJIOTH KpHUCTajizalii 0araTOKOMIIOHEHTHUX METaJIeBUX CHCTEM 1
0COOJMBOCTI iX 3aTBEPHAIHHS O TENEPIIIHbOIO Yacy BUBYEHI HEJOCTATHHO. TomMy
JOCITIKEHHS y IbOMY HAIPSIMKY € aKTyaJlbHUMH.

Meta AOCHIIKEHh — HUCCIEIOBAHHME BBIJCICHHUS TEIUIOTHl KPUCTAJUIM3AIUU
JIETUPOBAHHBIX HU3HOCOCTOMKUX UYT'YHOB C IIEJIbIO OMPECICHHS KOJIWYECTBEHHBIX
3aKOHOMEPHOCTEH BIMSHUS XMMHUYECKOTO COCTaBa HA KHHETUKY TpoIiecca.
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Pobora mnpucBsueHa IOCHIIKEHHIO OCOOJMBOCTI 3aTBEPAIHHS JIETOBAHUX
3HOCOCTIMKMX YaBYHIB 1 BKJIIOYA€ EKCIEPUMEHTAJIbHE BHU3HAYEHHS TMPOIECY
3aTBEP/IIHHS JIETOBAHUX YaBYHIB, BUBUEHHS HAKOIMYEHHS EJIEMEHTIB Ha TPaHUIIll
o3IOy piakoi Ta TBepHoi (a3, MOCTIIKEHHS BIUIMBY €JIEMEHTIB Ha KIJIbKICTh
KapOiliB y 4YaByHAaX Ha 3aKOHOMIPHOCTI BIUIMBY XIMIYHOTO CKJaJy Ha KIHETHUKY
BU/IIJICHHS TEIUIOTH KpHUCTali3allli BUCOKOJIETOBAHUX YaBYHIB.

[Tpu anami3i mpouecy (opMyBaHHS CTPYKTypU BUIUBKIB BCTaHOBJICHO, IIIO
HANO1IBIIT BUCOKHUM piBeHb (PI3UKO-MEXaHIYHHX BIACTHBOCTEH BWJIMBKIB MOXKE OyTH
JOCSITHYTHH, SKIIO 3a0e3MeuyeThCcsl MOCTIOBHE €(PEKTUBHE MO3WTHUBHUI BILUIUB
XIMIYHMX €JIEMEHTIB Ha CTPYKTYPOYTBOPEHHS Ha BCIX eTamax BHPOOHHUIITBA
OiMeTaneBUX BUJIUBKIB. JlOCII)KEHHS] BUKOHYBAJIMCS Ha CydacHOMY OOJajHaHi, 110
BKJIIOUAJIO MOPUCTPi  AUGEpEeHUIATBHOTO TEPMIYHOTO aHali3y, EeJIEKTPOHHUI
pactpoBuii Mikpoanaiizatop PEMMA-102 ta enexkrponnuii mikpockon JEOL JSM-
35CF 3 pucnepciiinuMm eHeproanaimizatopom INCA Energy 350. Busnauunum
TEMIEpaTypyu JIKBIAYC 1 COJMOYC, TEIUIOTY 1 4Yac KpucTami3aiii JIerOBaHUX
3HOCOCTIMKHMX YaBYHIB IIPH X OXOJIO/DKEHHI B Tenii 31 mBuakicTio 20 °C/XB, a Takox
3aKOHOMIPHOCTI 3MiHU IIBUJKOCTI BUIIJICHHS TEIIOTH KpucTaiizalii. BctanoBieHo,
0 TpoIeC KpHUCTaizalii JOCHIDKEHUX JICTOBAaHUX 3HOCOCTIMKMX 4YaBYHIB
CKJIaJIa€ThCS 3 BUAUICHHS ayCTEHITY 31 30UIBIIEHHAM IIBUJIKOCTI BUAICHHS TEIJIOTH
KpUCTai3amii 10 JOKAJThbHOTO MaKCUMyMY Ta 3aBEpPIICHHS IPOIECY BHIUICHHS
ayCTEHITY 31 3MEHIICHHSAM IIBUAKOCTI BUIUJIEHHS TEIJIOTH KpUCTami3amii 10
JIOKAJIBHOTO MIHIMYMY, BUJIIJIEHHS €BTEKTUKH 31 30LJIbIICHHSIM IIBUAKOCTI BUIAIICHHS
TEIJIOTH KpHUCTai3alii 0 MaKCUMyMy Ta 3aBEpIICHHS TMPOIECY BHUIUICHHS
€BTEKTHUKH 31 3MEHIIICHHSIM IIBUKOCTI BUIIJICHHS TEIUIOTH KpUCTaIi3allii 10 HyJsS B
MOMEHT 3aKIHYCHHS 3aTBEPIIHHS.

YK 669.14.018.25:620.18:539.374
HOBA TEXHOJIOI'TA BUT'OTOBJIEHHSA BIMETAJIEBUX BUJIMBKIB
Hayionanvnuii ynieepcumem diopecypcis i npupoookopucmyeanus Yxpainu

Il]epoax O.1., cmyoenm
Hayxosuii kepienux — 0.m.1., npogh. Apmanoinany €.1".

[TpoGiiemMa eKOHOMIT BUCOKOJIETOBAHUX CTaJIeH 1 CIUIaBiB, 30UIBIIEHHS pecypcy
poOOTH MaIKH 1 MI)XPEMOHTHHUX TEPMIHIB pOOOTH O€3MepPEepBHO MIFOYMX KOMIUIEKCIB
oOjazHaHHS, IO MPAIIOITh B yMOBax aOpa3WBHOIO 3HOUIYBAaHHA, € 3aBXIU
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akTyanpHa. B ymoBax nediuuTy B KpaiHi Xpomy, MOmiOeHY, BaHaJil0, HIKENTIO 1
IHIIMX €JIEMEHTIB OlMeTalieBe JIMTBO B KOHCTPYKIISAX MAIIWH € MPAKTUYHO €TMHUM
PIIIEHHSIM MPU CTBOPEHH1 BUPOOIB 3 KOMIUIEKCOM JTU(PEPEHIIIHOBAHUX 1 CTIEIiaJTbHUX
BiacTuBocTedl. OgHaK ONTHUMAajbHI YMOBU OTpUMaHHS OiMETaleBUX BWJIMBKIB Ha
OCHOBI CIUIaBIB 3ajli3a BHUBYCHI HEAOCTATHHO. TOoMy METOIO IIi€i podotm Oyio
pO3poOKa ONTUMAIBHUX YMOB OTPUMAaHHs OiMEeTalleBUX BHJIMBKIB Ha OCHOBI CILIaBIB
3aJTi3a Ta 3MIIHCHHS 0IMeTaJeBUX BUJIMBKIB.

Meta mocmiKeHb — MiJBHUINCHHS MIITHOCTI 3'€THAaHHS YaBYHHOTO POOOYOTO
apy 3 CTAJICBOIO OCHOBOIO OIMETaIeBUX POOOUYMX OpraHiB JIpoOapoK.

Po3po6ienuii HOBHiI crtoci0 BUPOOHHUIITBA OIMETAICBUX BUJIMBKIB B HACHIIOK
onTUMI3aIlli YMOB OTPUMaHHS J03BOJIAE€ 30LIBIIMTA MIIHICTh POOOYMX OpraHiB
npobapok B 2,3 — 2, 4 pa3u. OnTuManbHl YMOBH Peai3ylOThCs SIKIIO MICHS BUILJIABKH
ctam, 3 ByrieneBuM ekBiBaleHTOM (Ce:") Bim 0,3 mo 1,2 %, mepen ii 3aauBKOIO,
BH3HAYAIOTh TEMIIEPATYypy COJIAyC CTaii, 3aJJUBKH YaBYHY Ta WOTO BYTJICIEBHMA
ekBIBaEHT (Ce'™) 3a AKMM BH3HAYAIOTh XIMIYHUW CKJIaJ YaByHY, SKH
BUILIABIISIIOTh Ta 3aJMBalOTh B JUBAapHY (QopMy Ha crajeBy OCHOBY. I[lpu mpomy
ByTJieneBUi ekBiBaIeHT 4aBYHY (Ce'*") MOBUHEH OyTH B Mexax Bifg 3,0 g0 4.6 Ta
B1anoB1AaTH cHIBBIAHOMIEHHIO Ces ™ > 2.59 + 1.17-Ces”".

YK 669.14.018.25:620.18:539.374

POWDER MATERIAL CLASSIFICATION
(Knacudikarrist mopoImKoBUX MaTepiaiB)

Hayionanvruil ynisepcumem biopecypcis i npupoookopucmyseauus Ykpainu

Ilyoposina O.0., cmyoenmka
Hayxosuii kepignuk — 0.m.H., npogh. Apmanodinany €.1".

Powder metallurgy is a branch that covers the production of the metal
powders ( Fe, Cu, Ni, Co, Cr, W), alloys, compounds, non-metal materials and
receiving from these parts or half-finished products.

Powder metallurgy method gives the opportunity to obtain materials that can
be not obtained by other mothods.

Powder materials are distributed into the following groups according to the
application:

+¢+ Structural (antifriction, friction, porous and composite materials);
+ Instrumental (hard alloy, cemented carbide, hard metal and cermets materials);
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¢ Electrotechnical materials;

STRUCTURAL. Antifrictional materials are obtained by pressed and
sintered iron and bronze powders with 2-5% of graphite. They are used for the
production of friction sliding bearings equipment and devices. Frictional powder
materials are made on the basis of iron and cooper with the additives of lead,
graphite, asbestos, silica and others. Porous materials are used for filtering of liquids
and gases. Sintered filters are made of the spherical powders with the diameter of 50-
800 microns and pore sizes of 20-320 microns. Composite materials are made of
non-ferrous metal powders that form the basis and reinforcing components- metal
oxides with the sizes of 0.1-5 microns.

INSTRUMENTAL. Hard alloys are obtained from the carbide powders WC,
TiC, TaC with the addition of cobalt powder. They have high hardness and heat
resistance. Also they are used for the production of cutting tools. Hard metal inserts
are produced by pressing and sintering in a vacuum or hydrogen atmosphere at the
temperatures of 1350-1550. Ceramics-consist of aluminum oxide activators and
filler. The plates are made of ceramic materials by sintering or hot pressing method.
Cermets is called ceramic that is alloyed by tungsten, molybdenum, boron and
titanium.

ELECTROTECHNICAL. Electrotechnical powder materials are used for
the production of discontinuous contacts with the powders of the refractory metals,
metals with high conductivity and sliding contacts of graphite and cooper powders or
bronze.

YK 669.14.018.25:620.18:539.374

PRODUCTION BASICS OF CASTINGS

(OcHoBU BUPOOHUIITBA BUJIUBKIB)
Hayionanvruil ynisepcumem biopecypcis i npupoookopucmyseauus Ykpainu

Kanmwoowcnuii O.1., cmyoenm
Hayxosuii kepienux — 0.m.u., npogp. Apmanoinany €.1.

Foundry is the process of obtaining molded parts by the pouring molten metal
into the molds is filed with melt through the channels and called gating system. The
casting external contrours are defined by the molden inserts. Casting are removed
from the mold after cooling and solidification.

Cast parts (castings) are:



50% of agricultural vachinery.

80% of machine tools,

60% of the tractor industry,

35% of the automotive industry.

Weight of castings varies from a few grams to hundreds of tons.
Wall thickness varies from 2 to 500 mm.

Cast iron castings make up 80 %

Steel castings — 15%

Non-ferrous metals and alloys — 5%.

The basic methods of casting production;

1. In the sandy-clay, chemical and self-curing hardening moulds with hand
and machine moulding (forming).
2. In the metal moulds;

3 Under the pressure;

4 According to the investment casting;
5. In the shell (ceramic) mould;

6. By the centrifugal casting;

7 By the electroslag casting;

8 Under the low pressure;

Q. By the vacuum suction;

10. By the extruding;

11. By the liquid forging.

VJIK 669.14.018.25:620.18:539.374

MOLD MATERIALS
(PopmiBHI MaTepianm)

Hayionanvruil ynisepcumem biopecypcis i npupoookopucmyseauus Ykpainu

Kynyie /[.O., cmyoenm
Hayxosuii kepienux — 0.m.u., npogp. Apmanoinany €.1.

Mold materials used for making molds and rods, divided into the following
groups: sand, connecting, non-stick, highly refractory, special.

Sand (fig. 1 a). Quartz, clay formed as a result of the destruction of rocks
(granite, basolite, etc.); they consist of grains of quartz mineral (SiO,) in the size of
006-16 mm with an admixture of clay and other minerals (iron oxides, feldspars).
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Quartz has high resistance and high fire resistance (melting point 1713 °C). Quartz
sands contain up to 2% clay and a small amount of foreign impurities, clay containing
clay up to 50%. Clay sands in terms of clay are divided into thin (2-10%), bold (10-
20%), fat (20-30%) and very fat (30-50% clay).

y . i [ 7 !

Fig. 1. Mold materials:
a-sand, b-clay, c-coal, d-high-temperature resistant materials

Binding materials: forming clay (fig. 1 b), liquid glass, sulfite bard, various
fasteners, ethylsilicate, pulverbakelite and others. Molding clay has a high fire
resistance (melting point 1750-1787 °C) and consists of very small (0,001 mm)
mineral particles, which, when in contact with water, form adhesive solutions. Liquid
glass, sulfite bard, fasteners are introduced in the mixture, anti-fog paint and other
compositions to give them strength.

Antiburning additives (graphite, powdered quartz, talc, coal (fig. 1 c), etc.), as
well as casting paints from them, paste-rubbing is applied to the surface of shapes and
rods to prevent burning of molding materials to the surface of the casting. Graphite
and powder-like quartz-Used as a reflux and when preparing paints and nails. Coal is
added to the molding mixes.
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Highly refractory. High-temperature resistant materials (fig. 1 ¢) (chamotte,
chrome iron, zircon, magnesite, asbestos, etc.). Used in the manufacture of foundry
molds and cores for very large and powerful castings of alloyed (stainless, heat-
resistant, etc.) steels, as well as reusable forms

Special materials - cast iron, caustic soda, formalin, sawdust, peat, etc. Cast
iron is used in the casting process using a special casting method as a filler. Wood
sawdust, peat and others. To be introduced in the mixture to increase the gas
permeability and compliance of the dried forms and cores.

YK 669.14.018.25:620.18:539.374

HAND MOULDING IN TWO FLASKS
(Pyune ¢opmyBaHHS B ABOX OIOKAX)

Hayionanvnuii ynieepcumem biopecypcis i npupoookopucmyeanus Ykpainu

Husenko A.1O., cmyoenm
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Hand molding is employed in individual and batch-production. Nevertheless,
low productivity and high manual labour consumption are the demerits peculiar to
this process. The main drawbacks of castings produced in hand-manufactured moulds
are following: rough surface and inaccuracy of dimensions.

The sequence of hand moulding in two flasks: formation bottom half-mould
(fig. 1 a), formation top half-mould (fig. 1 b), assemblet flasks (fig. 1 c).
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Fig. 1. Hand moulding in two flasks
1. Molding board;

s 2. Bottom flask;

§ 3. Bottom half-pattern;

;: . :;l‘\s\\\\m‘ 4. Top half-pattern;

3. ‘ _ . ¥ 5. Top flask;

g 7 6. Gas relief sprue pattern;
g 7. Core;

'

8. Gating system.

The patterns could be designed as two separated parts, and could be assembled
with stop bolts as following. This molding method is simple and has very wide
application. However, if the sand mold cases (sand boxes) could not be fixed
accurately, then mismatch will happen, and it will affect the accuracy of castings.
Moreover, the parting line will affect the surface quality too.

Manufacturing is shown of short tube casting on fig. 2.

A

,gatmg har
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sand core

> :".:.o. x '.'- o u .0." .'Ov)::.:a ’.'.:“.'o : . ".I.':
f g
Fig. 2.Manufacturing short tube casting in two flasks.

a-drawing, b-patterns, c-make bottom mold, d- make top mold,
f-pull out pattern, assembly, g- short tube casting
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Technology consists of the following: manufacturing of prototyping Kit;
preparation of molding and core mixtures; mold and core making; core drying
(sometimes molds); mold assembly; melting of liquid metal; pouring of mold by
liquid metal; casting knock-out of mold; cutting and clearing of casting; heat
treatment of castings (sometimes); quality control of castings.

Technology scheme is shown on fig. 1.

Therefore, it is possible to make parts with this method. But this method has its
minuses (insufficiencies, the possibility of the formation of pores, etc.).
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Fig. 1. Technology of casting manufacturing in temporary molds
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Gating system is a combination of channels through which the liquid metal
comes into mold (fig. 1).
Gating system consists of a pouring basin (1), ingate (2), slag riser (3), feeders

(4), riser (5) and air gate (6) (fig. 2).

Pattern equipment is a called a device for making molds and cores. Models,
pattern plate, core cases refer to the pattern equipment. Models are devices through
which the molding mixture sis obtained in the imprint cavity that corresponds to the

outer configuration of castings.

Models are devices through which the molding mixture sis obtained in the

Imprint cavity that corresponds to the outer configuration of castings.

15




The model dimensions are more then corresponding casting sizes on a value of the
linear alloy shrinkage. Models are made of wood, metal alloys and plastics.

Fig. 1. Gating system

The model has marks — protruding parts for obtaining of the mark imprints of
core parts and their attachment in the mold. Model vertical walls are made inclined
to avoid mold destroying at model extracting from the mold. Model casting walls are
made round-over fo smooth communication. Rounding of the interior corners are
called fillet

Fig. 2. Gating system
1-pouring basin, 2-ingate, 3-slag riser, 4-feeders, 5-riser, 6-air gate.
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Welding is classified according to these characteristics:
- by the degree of mechanization (fig. 1);

- by technological features (characteristics) (fig. 2);

- by using the type of introduced energy(fig. 3);

Welding Classification
by the degree of mechanization

Manual metal Semi-Automatic Automatic
arc welding Welding Welding

Fig. 1. Welding classification according to mechanization degree

Welding classification
by technological features

(characteristics
Welding with Gas Metal Arc flux shielded
a Fusible or Welding(GMAW) metal arc
non-melting (subty;:es ¢r3tf Metal welding
ne
electrode Gas (MIG) welding) (FCAW)
W,

Fig. 2. Welding classification according to technological features (characteristics)
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Welding classification
By using the type of introduced energy

Thermit Thermomechanical Mechanical

(Exothermic, (TIG)
thermite)
Welding

Fig. 3. Welding classification according to using of the introduced energy type

Two mains group of welding are :

Fusion welding is a generic term for welding processes that rely on melting to
join materials of similar compositions and melting points. Due to the high-
temperature phase transitions inherent to these processes, a heat-affected zone is
created in the material (although some techniques, like beam welding, often minimize
this effect by introducing comparatively little heat into the workpiece )

Solid state welding is a group of welding processes which produces
coalescence at temperatures essentially below the melting point of the base materials
being joined, without the addition of brazing filler metal. Pressure may or may not be
used. These processes are sometimes erroneously called solid state bonding
processes: this group of welding processes includes cold welding, diffusion welding,
explosion welding, forge welding, friction welding, hot pressure welding, roll
welding, and ultrasonic welding.In all of these processes time, temperature, and
pressure individually or in combination produce coalescence of the base metal
without significant melting of the base metals.
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STRUCTURE OF THE WELDED SEAM AND HEAT AFFECTED ZONE
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The zone of thermal influence (ZTV) is the area of the main metal of the
welded joint, located at the metal seam, the structure and properties of which have
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changed as a result of heating during welding or surfacing. Seam structure is shown
on fig. 1.

Fig. 1. Seam structure.
1-metal seam, 2-fusion zone, 3-zone of thermal impact, 4-basic metal

The zone of thermal influence consists of several structural sections, which
differ in the form and structure of the grains: family melting, peregulation,
normalization, fixed recrystallization, recrystallization, small thickness.

Incomplete melting - is in solid-liquid state and determines the quality of
welded joints. In this zone the fusion of the base metal with the metal seam occurs.
The temperature in the zone is higher than the melting point of the metal (1500 ° C).

Overheating is the region of the main, highly heated metal with a large
granular structure and reduced mechanical properties. In this zone, the formation of
suspended structures is possible. The temperature ranges from 1100 ° C to 1500 ° C.

Normalization is the region of the base metal in which the fine-grained
structure with the highest mechanical properties is formed. The temperature ranges
from 930-1100 ° C.

Incomplete recrystallization is the region of the base metal in which the fine-
grained granule is formed around the coarse-grained structure, as a result of
recrystallization. The temperature ranges from 720 to 930 ° C.

Recrystallization is a part of the base metal, which is characterized by the
restoration of the shape and size of the destroyed metal grains, previously subjected
to pressure treatment. The temperature ranges from 450-720 ° C

Blue-light - there are no visible structural changes, but is characterized by a
decrease in plastic properties. The temperature varies between 200-450 ° C

In order to improve the properties and structure of the metal of the seam of the
parietal zone, hot-swirling of the metal seam and a part of the base metal that was
heated, immediately after welding were used. Also, conduct general heat treatment in
furnaces with subsequent slow cooling.

The width of the zone of thermal influence depends on the method and modes
of welding and is:

- with manual arc welding 3-6 mm;
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- for welding under flux 2-4 mm;
- when welding in protective gases 1-3 mm;
- electroslag welding 11-14 mm;
- with gas welding 8-28 mm.
Also, the width of the ZTV increases with the increase of welding modes and
decreases with increasing speed of welding.

YK 669.14.018.25:620.18:539.374

MAIN METHODS OF ARC ELECTRIC WELDING
(OcHOBHI METOJIM AYTOBOr'O €JIEKTPUYHOTO 3BAPIOBAHHS)

Hayionanvnuii ynisepcumem 6iopecypcis i npupoookopucmysanus Ykpainu

Kpasuyxk b.0O., cmyoenm
Hayxosuui kepienux — 0.m.u., npogp. Apmanoinany €.1".

Arc welding is a welding process that is used to join metal to metal by using
electricity to create enough heat to melt metal, and the melted metals when cool result
in a binding of the metals. It is a type of welding that uses a welding power supply to
create an electric arc between a metal stick (“electrode™) and the base material to melt
the metals at the point-of-contact. Arc welders can use either direct (DC) or
alternating (AC) current, and consumable or non-consumable electrodes.

The direction of current used in arc welding also plays an important role in
welding. Consumable electrode processes such as shielded metal arc welding and gas
metal arc welding generally use direct current, but the electrode can be charged either
positively or negatively. In general, the positively charged anode will have a greater
heat concentration (around 60%). "Note that for stick welding in general, DC+
polarity is most commonly used. It produces a good bead profile with a higher level
of penetration. DC- polarity results in less penetration and a higher electrode melt-off
rate. It is sometimes used, for example, on thin sheet metal in an attempt to prevent
burn-through.” "With few exceptions, electrode-positive (reversed polarity) results in
deeper penetration. Electrode-negative (straight polarity) results in faster melt-off of
the electrode and, therefore, faster deposition rate." Non-consumable electrode
processes, such as gas tungsten arc welding, can use either type of direct current
(DC), as well as alternating current (AC). With direct current however, because the
electrode only creates the arc and does not provide filler material, a positively
charged electrode causes shallow welds, while a negatively charged electrode makes
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deeper welds. Alternating current rapidly moves between these two, resulting in
medium-penetration welds. One disadvantage of AC, the fact that the arc must be re-
ignited after every zero crossing, has been addressed with the invention of special
power units that produce a square wave pattern instead of the normal sine wave,
eliminating low-voltage time after the zero crossings and minimizing the effects of
the problem.

One of the most common types of arc welding is shielded metal arc welding
(SMAW), which is also known as manual metal arc welding (MMAW) or stick
welding. An electric current is used to strike an arc between the base material and a
consumable electrode rod or stick. The electrode rod is made of a material that is
compatible with the base material being welded and is covered with a flux that gives
off vapors that serve as a shielding gas and provide a layer of slag, both of which
protect the weld area from atmospheric contamination. The electrode core itself acts
as filler material, making a separate filler unnecessary. The process is very versatile,
requiring little operator training and inexpensive equipment. However, weld times are
rather slow, since the consumable electrodes must be frequently replaced and because
slag, the residue from the flux, must be chipped away after welding. Furthermore, the
process is generally limited to welding ferrous materials, though specialty electrodes
have made possible the welding of cast iron, nickel, aluminium, copper and other
metals. The versatility of the method makes it popular in a number of applications
including repair work and construction

Gas metal arc welding (GMAW), commonly called MIG (for metal/inert-gas),
IS a semi-automatic or automatic welding process with a continuously fed
consumable wire acting as both electrode and filler metal, along with an inert or
semi-inert shielding gas flowed around the wire to protect the weld site from
contamination. Constant voltage, direct current power source is most commonly used
with GMAW, but constant current alternating current are used as well.

Flux-cored arc welding (FCAW) is a variation of the GMAW technique.
FCAW wire is actually a fine metal tube filled with powdered flux materials. An
externally supplied shielding gas is sometimes used, but often the flux itself is relied
upon to generate the necessary protection from the atmosphere. The process is widely
used in construction because of its high welding speed and portability.

Submerged arc welding (SAW) is a high-productivity welding process in
which the arc is struck beneath a covering layer of granular flux (fig. 1).

This increases arc quality, since contaminants in the atmosphere are blocked by
the flux. The slag that forms on the weld generally comes off by itself and, combined
with the use of a continuous wire feed, the weld deposition rate is high.
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Fig. 1. Submerged arc welding

Working conditions are much improved over other arc welding processes since
the flux hides the arc and no smoke is produced. The process is commonly used in
industry, especially for large products.
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The electrode (welding rod) is the piece of wire connected to the welding
machine. A current is fed through this wire, which helps to join two pieces of metal
together firmly. Welding rods divided according to type of arc welding, materials of
coating and it’s degree, sizes, type of welding current. Welding rods are usually
coated, although the materials that make up this coating can vary widely (fig. 1).

Bare electrodes (those made without any additional coatings) are also
available, although they’re much less common. These are used for certain specific
jobs, such as welding manganese steel. It is important to choose the right type of
welding rod for your job in order to create clean, strong welds with excellent bead
quality.
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Fig. 1. Electrodes for arc welding

Welding electrode types are shown on fig. 2.

Welding electrode is mainly classified into two broad categories:
1. Non-consumable electrodes;

2. Consumable electrodes.

The shielded arc electrode welding process is shown on fig. 3.

Welding Electrodes

~ ~

N Consumable
consumable .
(refractory) (Metallic)
' [
| i | o =I= | \
: \
Carbon or
graphite mgsten Bare electrodes Flux covered
electrodes electrodes electrodes
|
I | -
\‘ Vi -
Thoriated Zirconiated
Pure tungsten
tungsten tungsten

Fig. 2. Welding electrode types
23



ELECTRODE CORE WIRE

SHIELDED OR |—4 //

MOLTEN CRATER f
WELD DEPOSITED WELD METAL

Fig. 3.The shielded arc electrode welding process
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If unplanned surfaces are left with superfluous particles, rust and other elements,
it can lead to marriage in welding. Preparing the metal for welding also helps to
ensure the best welding conditions, such as removing the excess layer from the edges,
which is then filled with metal electrode. Not all billets have the right shape, so they

may need to be cut or bent before welding.

Metal brush - the best stripper tool that is suitable for blanks of any thickness.

With its help you can brush up any metal surface.
* Acetone - used as a degreasing agent.
» Table brushes - for flexible in all conditions.
* Gas burner - used to heat the metal to the desired temperature.
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Correction of metal and cutting of details. For correction of metal | use special
shafts or press and sledge.

After editing, marking is done. The mark is made with chalk or sharp metallic
object. For cutting used guillotine, metal scissors.

When the workpiece has taken the required shape, then the next step is a
stripping. The surfaces of the filler material, as well as the edges of the part to be
welded, are cleaned of rust, contamination, traces of scale and other unnecessary
substances.

Preparation of metal for welding involves the processing of edges. they have to
find a certain form that will contribute to a more reliable connection. Preparation
includes processing the angle of the machining, the width of the gap, creating
bluntness, adjusting the length of the bevel and so on. Edges are not processed if the
thickness is less than 3 mm.

Streams and leaves are passed through leaf-bending machines, which have from
three to four shafts in its warehouse. Profile details are folded under special presses.
The thickness of the sheet determines the limit on which angle can bend the metal, if
it exceeds this figure, then cracks and unwanted deformations may appear.
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Electro hand arc welding is the most common form of electric welding, used
for welding of soft and doped steels, cast iron, stainless steels, in some cases non-
ferrous metals (fig. 1).

The electrode has the shape of a rod in diameter 1,5 - 10 mm, fixed in the
manual electrodeholders.

With the contact of the electrode to the metal welded part, electric closes the
circle, and the end of the electrode is heated. If then the electrode is diverted to 3 - 5
mm from the part, then the arc discharge is determined, due to which further and
current is maintained. Intensive local heating causes molten base metal (metal parts)
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near the discharge arc. The end of the electrode also melts, and the metal electrode
infuses into molten "weld bath™ of the base metal.

Fig. 1. Scheme of electro hand arc welding

The welder, making sure that the arc gap is not changed, leads electrode along
the riveted edges of the welded parts. When passing the electrode is formed by a
molten welding bath of the base metal and metal electrode, which then immediately
crystallizes. As a result a single passage of the arc along the welding circuit is formed
welding roller

Despite the widespread use of various mechanized welding methods melting,
the largest number of welded structures are made manual arc welding method.
Manual arc welding is carried out by artificial electrodes, which is constructively
available metal rod with a coated coating on it corresponding to the composition.

One end of the core ~ 30mm is released from the cover for it clip in the electric
holder with electrical contact.

The second end is slightly cleaned to ensure the possibility of ignition arc by
contacting the product.

The use of electrodes should be to provide the following necessary conditions:
light inflammation and stable combustion arc, uniform melting of the coating,
uniform seam covering with slag: easy removal of slag after welding, absence of non-
slurry, pores, cracks in a metal seam

According to gost 9466-75 the following classification of electrodes is
foreseen: by purpose - for welding of hydrocarbons, low-alloyed, alloyed and high-
alloy steels, as well as for surfacing the surface layers with special properties; on the
thickness of the coating - with a thin, medium, thick and especially thick cover; by
types of coating - with acidic, basic, cellulose, rutile

Electrodes are produced in diameters of 1.6; 2.0; 2.5; 3.0; 4.0; 5,0; 6.0; 8.0;
10.0 and 12.0 mm (diameter of the electrode is determined by the diameter of the
metal rod). Depending on the diameter of the electrode, as well as the mark welding
electrodes are manufactured in length 150-450 mm. Pack them in boxes or packs of
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mass not more than 3 kg - for electrodes diameter up to 2.5 mm; 5 kg - for electrodes
in diameter 3,0-4,0 mm; 8 kg - for electrodes with a diameter of more than 4.0 mm

The GOST 9467-75 applies to metal coated ectrodes for manual use arc
welding of hydrocarbons, low-alloyed and alloyed structural and doped heat-resistant
steels. For welding carbohydrate and doped structural steels provides 14 types
electrodes (for example, E38, E42A, E46, etc. To E150), for welding doped heat
resistant steels - - 9 types (eg, E-09M, E-05X2M, E-09X1MF)

The conventional label of the type of electrode is decoded as follows: letter E -
electrode; the number behind it is the temporal resistance of the rupture metal or
seam of welded metal (yes, electrodes of the type E46 of the mark OZS-4, ANO-3,
MR-1 and others should provide a temporary resistance to the gap no less 46 kgf /
mmz2, or 451 Mpa); the letter a at the end of the designation of the type points to
increased plastic properties of the weld metal metal.

Letters and numbers that are included in the designation of the types of
electrodes for welding doped heat-resistant steels show an example chemical
composition of the deposited metal

Under the welding mode is understood a set of a number of factors
(parameters) welding process, ensuring stable burning of arc and reception welded
joints of given sizes, shapes and quality. With manual arc welding coated electrodes
to such factors (parameters) include: the diameter of the electrode; the power of the
welding current; type and brand electrode; arc voltage; generation and polarity of the
welding current; welding speed; position of the seam in space; preheating and the
next heat treatment. Below is the impact of some of the listed factors (parameters) on
the welding process, as well recommendations for their choice are given.
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The American Welding Society defines a joint as “the manner in which
materials fit together.” Basic types of weld joints (butt, T, lap, corner, edge) are
shown on figure 1.
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Fig. 1. Basic types of weld joints

Weld joints may be initially prepared in a number of ways. These include:
shearing, casting, forging, machining, stamping, filing, routing, oxyacetylene cutting
(thermal cutting process), plasma arc cutting (thermal cutting process), grinding.

Double welds in some cases, a weld cannot be made from only one side of the
joint. When a weld must be made from both sides, it is known as a double weld.

Butt, T, lap, corner, edge and double welds joints are shown on figure 2.

/

Bevel-groove
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Fig. 2. Butt (a), T (b), lap (c), corner (d), edge (e) and double (f) welds joints
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There are the following types of automatic welding of metals:
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Electric arc welding is carried out by an open or closed arc. When welded
with an open arc, molten metal is protected from oxygen and nitrogen by a thin layer
of liquid slag and gases that are formed as a result of the melting of solids of solid
electrodes or powder. Automatic welding of metals by a closed arc is carried out
under a layer of friable granular flux.

Gas-electric automatic welding of metals is a kind of arc welding, in which the
electric arc burns in the protective gas atmosphere of hydrogen, argon, helium or
carbon dioxide.

Gas-electric automatic welding of metals is a kind of arc welding, in which the
electric arc burns in the protective gas atmosphere of hydrogen, argon, helium or
carbon dioxide.

Automation Equipments.

Automation tools: welding oscillator, welding positioner, column and boom,
cross slides, welding rotators, cold wire feeder.

Welding oscillator. Features: very precise ball screw mechanism, fully
enclosed to avoid ingress of fine particles, heat, etc., stepper motor driven for easy
controllability, stroke width of 0 to 50 mm (higher width available on request)

Welding positioner. The positioners tables rotate at accurate and constant
variable speeds and tilt through 360° can be conveniently used for circumferential
welding, saw and strip cladding.

Column and boom. Features: in light duty models (up to 3 meter), the vertical
movement is through lead screw, in medium & heavy duty boom, the vertical
movement is through rack & pinion with counter weight arrangement for ‘fail safe'
anti-fall mechanisms in all models, provision of anti-fall security.

Cross slides. Features: the slides are available in various capacities from small
size (4 kg ) to big size (70 kg), they can be fitted to give 1, 2 or 3 axis moment, the
slides provide precise back lash free movements, accessories for welding head fitting
like torch mounting clip, spinning flange, tilting arrangement and the setting up
flange are available.

Welding rotators. The machine consists of a Drive unit which can be one or
more and Control panel with pendant. AC geared motors with variable frequency
drive is used for stepless speed variation.

Cold wire feeder. Features: precise and controlled work, duplicate elimination,
dual groove drive roll, eliminates stub loss, automatic, high quality weld

Welding oscillator, welding positioner, column and boom, cross slides,
welding rotators and cold wire feeder are shown on fig. 1.
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Fig. 1. Welding oscillator (a), welding positioner (b), column and boom (c), cross
slides (d), welding rotators (e)
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Welding transformer (fig. 1) are used in AC machines to change alternating
current from the power line into a low-voltage, high amperage current in the
secondary winding.

Fig. 1. Welding transformer

Operating principles of a welding transformer. When welding with low
currents, the cathode loses more heat than when welding with high currents.
Therefore, in the former case the arc recovery time should be as short as possible. For
example, with a current of 160 to 250 amperes an arc is readily initiated when the
transformer has an open circuit voltage of 55 to 60 volts while with small currents,
say, 60 to 70 ampere the no load voltage of the transformer should be 70 to 80 volts.

Requirements of a welding transformer. It should have a drooping static volt-
ampere characteristic. To avoid spatter, the surge of the welding current during a
short- circuit should be limited to the least possible above the normal arc current. The
open circuit voltage should not normally exceed 80 volts and in no case 100 volts.
The output current should be controllable continuously over the full available range.
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The open circuit voltage should be just sufficiently high for ready initiation of an arc
and not too high to impair the economics of welding.

Basic types of welding transformers:the high reactance type, the external reactor
type, the integral reactor type, the saturable reactor type.
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The electric arc is generated by the bombardment of the anode (the main
material, +) at a great speed by the electrons coming from the cathode (electrode, -)
which is angry with the effect of the tension.

Short-circuit occurs when the electrode touches the material. This short circuit
Is reflected by the short circuit current from the idle operating voltage. At the point of
contact, the heat released by the high current density causes the metal to be heated up
to the boiling temperature and to the electron from the cathode.

Temperature rise and cathode to anoda electron bombardment starts. The
current increases. At this time, the neutral molecules are broken down and become
ion. This is the reason for the increase of temperature and current. The temperature
rises to 3600-4000 °C. The speed of (+) charged ions is 100 m/s while the speed of (-)
charged ions is 1 m/s.

The hottest part of the plasma is the central column where the movement is the
most severe. For proper welding, the arc voltage must be kept constant. Therefore,
the current intensity remains constant. The stability of the arc voltage is called the
stability of the arc. Arc structure is shown on fig.1.

It's a big energy. 85% of this energy is heat and 15% of it is beam energy. The
light energy is divided into three.

a) Bright Beam (30%): These rays dazzle. Mask or goggles should be used for
protection.

b) Ultraviolet Light (10%): This beam causes burns to the eyes and skin. If
taken more, it turns into a wound. In addition, this beam converts the oxygen of air
into OZONE gas. This gas is a poisonous gas. For this purpose, welding areas should
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not be airless and closed spaces. The body must be protected by wearing gloves and
gowns to prevent damage to this beam.

c) Infrared Light (60%): These red rays give warmth and do not cause much
damage. To be protected from heat is well dressed.

Fig.1. Arc structure
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A perfect crystal, with every atom of the same type in the correct position,
doesn’t exist. All crystals have some defects. Defects contribute to the mechanical
properties of metals. One way of introducing a crystal defect is to add an alloying
elements to a metal.

There are 3 bases classes of crystal defects:

+¢ Point defects (which are places, where an atom is missing or irregularly placed
in the lattice structure);

+ Linear defects ( which are groups of atoms in irregular positions);

¢ Planar defects (which are interfaces between homogeneous regions of the
material).
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Point defects are defects that occur only at or around a single lattice point (fig.
1). They are not extended in space in any dimension. Strict limits for how small a
point defect is are not extended.

o Vacancy defects are lattice sites which would be occupied in a perfect crystal,
but are vacant.

o Interstitial defects are atoms that occupy a site in the crystal structure at which
there is usually not an atom. They are generally high energy configurations.

O O O O O

9700 O
O O o O O

Interstitial Vacancy

Fig. 1. Point defects

Dislocations are linear defects, around which the atoms of the crystal lattice are
misaligned. There are two basic types of dislocation: the edge dislocation and the
screw dislocation. “Mixed” dislocations, combining aspects of both types are also
common. Also dislocations can move if the atoms from one of the surrounding planes
break their bonds and rebond with the atoms at the terminating edge.
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The concept of alloys and methods for their production.

An alloy means a substance obtained by fusing two or more elements. Methods
for the preparation of alloys: sintering, electrolysis, sublimation. In this case, the
substances are called pseudo alloys.
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An alloy prepared predominantly from metallic elements and possessing
metallic properties is called a metallic alloy. Alloys have a more diverse set of
properties that vary depending on the composition and processing method.

There is a mathematical connection between the number of components (K),
the number of phases (F) and the variance of the system (C). This is the rule of
phases or the Gibbs law
Iron, copper and nickel alloy products are shown on fig. 1.

-9

Fig. 1. Products of iron, copper and nickel alloys

Classification of alloys of solid solutions.

According to the degrees of solubility of the components, solid solutions are
distinguished: with unlimited solubility of the components; with limited solubility of
the components.

According to the nature of the distribution of atoms of the solute in the solvent
crystal lattice, solid solutions are distinguished: substitutions; implementation;
subtraction.

Crystallization alloys.

In alloys in solid states, there are recrystallization processes caused by
allotropic transformations of alloy components, decomposition of solid solutions,
separation of secondary phases from solid solutions, when the solubility of the
components in the solid state varies with temperature. During recrystallization in the
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solid state, crystallization centers are formed and their growth occurs. The processes
of crystallization of alloys are studied according to state
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TYPE-1: Two metals are completely soluble in liquid state and solid states

Two metals are completely soluble in the solid state, the type of solid phase
formed will be substitution solid solution. The diagram show the series of cooling
curves for different alloys in a completely soluble system. The dotted lines the form
of phase diagram. The diagram plotting temperature vs. composition.

The cooling curves pure metals A and B show only a horizontal line because the
beginning and end of solidification take place at constant temperature (fig. 1 a).
These cooling curves show two changes in slope. The first break is at temperature T1,
which indicates beginning od solidification and lower break at T2 indicates end of
solidification. The two points TA and TB represent the freezing point at two pure
metals

Liquidus line: is upper line showing the beginning of solidification. Solidus line:
is the lower line showing the end of solidification. Between the liquidus and solidus
lines there exists a two phases region. Two phase region does not give any
information regarding mixture. In order to determine this information, It is necessary
to apply two rules.

TYPE-2: Two metals completely soluble in the liquid state and completely
insoluble in the solid state.

This type of phase diagram is produce, when the two alloy components A and B
are completely soluble in the liquid state but completely insoluble in solid state (fig. 1
b). The points M and N indicate the melting points of two pure metals. T1 show the
beginning of solidification and TE end of solidification. MEN is liquidus line and
show beginning of solidification. The point at which the liquidus lines intersect the
minimum point E, is known as the eutectic point. TE is called eutectic temperature.
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This phase diagram consists of four areas. The area above the liquidus line is a
single-phase homogenous liquid solution. The remaining three areas are two phase
areas. The alloys to left of the eutectic composition as hypoeutectic alloys and those
to right as hypereutectic alloys.

TYPE-3: Two metals completely soluble in liquid state but only partly soluble in
solid state.

This type of phase diagram show the partial solid solubility. TA and TB indicate
the melting points of two pure metals (fig. 1 c). TAETB is liquidus line and
TAFEGTB show solidus line. Above the liquidus line, the is only single phase liquid
solution. The lines FH and GH show that with the deceasing the temperature the
maximum amount of solute can be dissolve decreases.
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Fig. 1. Types of phase diagrams.
a- TYPE-1. b- TYPE-2, ¢, d- TYPE-3
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In alloy 1 (fig. 1 d): liquidus line is cross T1 it will begin to solidify by forming
crystals of a solid solution extremely rich in A. The process continuous with liquid
getting richer in B and gradually moving down along the liquidus line. The a solid
solution also getting richer in B, moving down along the solidus line. When the
solidus line crossed at T4 and with diffusion keeping pace with crystal growth the
entire solid will be homogenous a solid solution.

Alloy 2: is the eutectic composition and remains liquid until the eutectic
temperature is reached at point E. Since this is also the solidus line, the liquid now
undergoes the eutectic reaction, at constant temperature

When one phase changes into another phase isothermally (at constt. Temp)
without any change in chemical composition, it is said to be congruent phase change
or congruent phase transformation. All the pure metals solidify congruently. Any
intermediate phase may be treated as another component on a phase diagram. If the
intermediate phase has a narrow range of composition, it is then represented by a
vertical line on the phase diagram and lebeled with the chemical formula of the
compound.

Conclusion. The relative amounts of a and B in the eutectic mixture may be
determined by lever rule. To determine the actual chemical composition of the phases
of an alloy in equilibrium at any specified temperature in two phases region, draw
horizontal temperature line called tie line
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Cast iron is called -carbon alloy with a carbon content of 2.14 to 6.67%. It have
a matrix structure which may be established either during cooling from the molten
state ( as cast condition) or as a result of heat treatment. The main component of cast
iron are Iron, carbon, silicon.

White cast iron. These are iron-carbon alloys having more than 2.11% carbon.
All the carbon is present in the combined cementite form, which makes the fracture
of these alloys to have dull and white color, and that is the reason of their name as
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white irons. Composition: C=2.5%, Mn=0.4%, Cr=17%, Si=1.3%, P=0.15%,
S=0.15%, Mo0=0.5%

White cast iron is divided to:

* Hipoeutectic;(2,14<C<4,3%);

» Eutectic;(C=4,3%);

* Hypereutectic;(4,3<C<6,67).

Grey cast iron. Iron-carbon alloys containing flakes of graphite embedded in
steel matrix, which show a gray -blackish coloured fracture due to graphite’—the free
foam of carbon, are called gray cast irons. The strength of gray iron depends on the
strength of steel matrix and the size and character of graphite flakes in it.

Composition:

Total carbon : 2.4—3.8%
Silicon : 1.2—3.5%
Manganese : 0.5—1.0%
Sulphur :0.06—0.12%
Phosphorus :0.1—0.9%

Grey cast iron products are shown on fig. 1.

Malleable cast iron. Malleable iron is cast as White iron, the structure being a
metastable carbide in a pearlitic matrix. Graphite in nodular form produced by heat
treatment of white cast iron. Graphite nodules are irregular clusters. Similar
properties to ductile iron.

Properties of cast iron. It is strong in compression but weak in tension. The tensile
and compressive strength of cast iron of average quality is 150N/mm?2and 600N/mm?
resp. It does not rust easily. If placed in salt water, it becomes soft. low melting
point. Good fluidity. It is hard but it is brittle also. It is not ductile hence it cannot be
adopted to absorb shocks and impacts. Its melting temperature is about 1250 °C. It
shrinks on cooling.

=

—
=

Fig. 1. Grey cast iron products
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Malleable cast iron products are shown on fig. 2.

Fig. 2. Malleable cast iron products

Applications of cast iron. Cast iron is used in a wide variety of structural and
decorative applications, because it is relatively, inexpensive, durable & easily cast
into a variety of shapes. Construction of machines and structures (High Tensile
Strength). As columns, balusters & arches (High Compressive Strength). Machine
and car parts like cylinder heads, engine blocks, gearbox cases, cookware, pipes.
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Carbon steels are divided into three types: ordinary, quality and high quality.
Of these, many parts will be manufactured for different machines.

Ordinary steels content go to up 0,06% S; 0,05% P. Steels are marked by
letters ct and numbers of 0 to 6 and divided into three groups: A, b, B. They can be
specified methods of manufacture steel (open-hearth MCT3, KCT6-converter).

Group A steels are supplied with guaranteed mechanical properties and are
used in the state of delivery of the metalurgical plant.

Group b steels are supplied with guaranteed chemical composition subjected to
heat treatment and hot pressure treatment.
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Group B steels are supplied with guaranteed mechanical properties and
chemical composition.

Quality carbon steels (S<0,04%; P<0,04%). Quality steels are marked with
numbers of 05, 08, 10, 15, 30 to 65. The numbers in determining the grade of steel
carbon content in hundredths of a percent. For example, the steels 45 contains
approximately 0,45% C.

Application of quality carbon steels:

05; 08;10 - tanks, car bodies, wires.

15; 20; 25 - gears, fingers, shafts, axles, cams, etc.

40-55 — connecting rods, shafts, axle and other parts.

60-65 — springs, operative parts of tillage machines, plow, cultivator paw, etc.

High quality carbon steels (5<0,05%; P<0,03%). High quality steels have the
letter A at the end of the grade. For example: steel 20A;C=0,17-0,24%; Mn=0,35-
0,65%; Si=0,17-0,37%; S<0,03%; P<0,03%. Use after normalization for the
manufacture of crane hooks and sockets, after chemical-termal treatment — gear,
fingers, shafts etc.
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Hardness is the resistance of a materiale to abrasion or localized plastic
deformation.

Brinell hardness. The Brinell scale characterizes the indentation hardness of
materials through the scale of penetration of an indenter, loaded on a material test-
piece (fig. 1a).

The typical test uses a 10 millimetres diameter steel ball as an indenter with a
3,000 kgf (29.42 kN) force. For softer materials, a smaller force is used; for harder
materials, a tungsten carbide ball is substituted for the steel ball.
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Fig. 1. Hardness measurement by Brinel (a),
Rockwell (b), Shore (c) methods

The indentation is measured and hardness calculated as:

2p
BHN = 1).
DD -vJD?-d?)’ 1)

where: BHN = Brinell Hardness Number (kgf/mm?); P = applied load in kilogram-
force (kgf); D = diameter of indenter (mm)d = diameter of indentation (mm)
Rockwell hardness (fig. 1b). The determination of the Rockwell hardness of a
material involves the application of a minor load followed by a major load. The
minor load establishes the zero position. The major load is applied, then removed
while still maintaining the minor load. The depth of penetration from the zero datum
Is measured from a dial, on which a harder material gives a higher number. That is,
the penetration depth and hardness are inversely proportional. The chief advantage
of Rockwell hardness is its ability to display hardness values directly, thus obviating
tedious calculations involved in other hardness measurement techniques (fig. 1b).
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Shore testing (fig. 1c). The Shore durometer is a device for measuring the
hardness of a material, typically of polymers, elastomers, and rubbers. Higher
numbers on the scale indicate a greater resistance to indentation and thus harder
materials. Lower numbers indicate less resistance and softer materials.

Durometer, like many other hardness tests, measures the depth of an indentation
in the material created by a given force on a standardized presser foot. This depth is
dependent on the hardness of the material, its visco elastic properties, the shape of
the presser foot, and the duration of the test. The basic test requires applying the
force in a consistent manner, without shock, and measuring the hardness (depth of
the indentation). If a timed hardness is desired, force is applied for the required time
and then read. The material under test should be a minimum of 6 mm thick.
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[IpoBenenuii yncenbHUI aHali3 BIUIMBY apMyBaHHS Ha MOJENb PO3PAXYHKY
IMIUPUHA PO3KPUTTS TPIIIUH 3a11300€TOHHUX KOHCTPYKIIA 3 TO3UIli MEXaHIKU
pyitHyBaHHs [1].

3anponoHoBana fxoBeHko [.A. [2, 3] dopmyna s BU3HAYEHHS LIMPUHU
PO3KpUTTS TPIIIMH Ha PIBHI BICI MOMNEPEYHOro (MOB3I0BXKHBOIO) APMATypHOIO
CTPYIKHS 3a11300€TOHHUX KOHCTPYKIIIM Ma€ HACTYITHUI BUTJISIA:
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Cnig 3a3Haunmtd, 1mo 3ycwuist AT 1 HampyKeHHS CTHCKYy O€TOHy, Kl

a0 (4)

BUHUKAIOTh Y PO3TATHYTIA 30HI 3aJ1300€TOHHOI KOHCTPYKIII G, . 3HAXOAATHCS 13

ctk.c
JIBOKOHCOJIBHOTO €JIEMEHTY, SIKUA € TpaHCHOpMAIITHUM TEpexoJ0M 13 MEXaHIKd
pyHHYBaHHS 710 Teopii 3ani300eTony [2]. OTpumana 3anexHicTb (1) BpaxoBye BIUIMB
Py BaXIUBUX (DAKTOPIB, TAaKUX AK: AedopMallii apMaTypu B Mepepisi 3 TPILIUHOIO,
napaMeTpu 34erieHHS apMaTypu 3 OeToHoM B,, reomeTpuyHi XapakTepUCTUKU
nepepi3zy 1 XapakTEepPUCTHKX OCTOHY 1 apMaTypH, JEIUIaHarlilo OETOHY Ha MOBEPXHI
KOHCTPYKIIIl MO BITHOIICHHIO JO0 pPaAlycy MOTPaHUYHOIO Iapy, JaedopmariiHuii
edeKT (KUl BUHUKAE y 3a11300€TOHHOMY €JIEMEHTI MICJIs MOPYIIEHHS CYIIJILHOCTI),
BITHOCHI YMOBHI 30CEpE/KEHI B3a€MHI 3MIIICHHS OETOHy Ta apmaTypu 1, B
HEOOX1THUX BUMAJKaX, BIUIMB MonepedHoi cuin V . Po3risHyBIIN TpUKIIaa HATYPHOI
MI03aLIEHTPOBO CTUCHYTOI 3aJ1300€TOHHOI KOHCTPYKIII TaBpoBoro mnepepizy (3bK—
18-18) [3], Oynm mpoBemeHI YHCENbHI TOCHTIDKEHHS BIUIMBY JiaMeTpy poOodoi
apMaTypy Ha IIUPUHY PO3KPUTTSA TpimuH. [IpoaHanizoBaHa 3ajeXHICTh MIUPUHU
PO3KPHUTTS TPIIMH W, BiJ JIiameTpy poOouoi MOB3AOBXKHBOI apMmarypu O, mpu Horo
BapitoBaHHI Big @8MM 10 D18 MM i3 kpokoM 1 MM (puc. 2 a, 6). [locTiiiHUME Y
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BuchoBok
Ha mizncraBi BHKOHAHOTO OTJISIAY JIOCHIIKEHb, y3arajJbHEHHs Ta aHalizy
310paHuX pe3yJbTaTiB €eKCIEPUMEHTATIBHUX 1 TEOPETUYHUX JOCIIKEHb BU3HAUYCHUI
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BIUTUB POOOYOr0 apMyBaHHS Ha TPIIIMHOCTIMKICTH 3a11300€TOHHUX KOHCTPYKIIIH.
[IpoBeneHi uncenbHl IOCTIHKEHHS MapaMeTpiB HaNpyKeHO-1e(OpMOBAHOTO CTaHy
JUISL OIIIHKM TPIMIMHOCTIMKOCTI 3a1i300€TOHHUX KOHCTPYKIII TIpu BapilOBaHHI
niaMeTpy poOodoi apMaTypH.
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[Ipu cknanHoMy omopi OyAIBETbHUX KOHCTPYKLIA — KPY4Y€HHI, BIIOYBA€ThCS
MOBOPOT TEpepi3iB KOHCTPYKINli BIAHOCHO OJUH OAHOTO. KyT BITHOCHOTO MOBOPOTY

IBOX IIEpepi3iB, BimmajgeHMX Ha BiAcTaHi | MOKHA BHM3HAYNWTH, BUKOHABIIH
IHTErpyBaHHSI 110 JOBKUHI iIISHKH |
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7€ 3a OJMHHMIII0 BUMIPY KyTa 3aKpydyBaHHA ¢ y cucteMi Cl mpuifHATO pajiaHu.
HoOyrok G-J  Ha3sMBA€TLCA KOPCTKICTIO KOHCTPYKIIIi HA KPYYEHHS.

XKopcTkicTh mpu KpydeHi, SK 3BHYAM, XapaKTepH3ylOTh BiIHOCHUM (a0o
IOTOHHHUM) KyTOM 3aKpy4dyBaHHS 0, sKMil BU3HAYA€ThCS 13 BUpa3y:
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OxkpiM MepeBipKH JKOPCTKOCTI 13 BUpasy (4) MOKHA BU3HAYUTH:

0=

— MOMEHT iHep1ii mepepizy abo AiaMeTp KOHCTPYKIIIL:

()

(6)

— JOMYyCTUMHUN KpYTHUH MOMEHT NpH 3aJaHuX po3Mipax 1 Marepiani

KOHCTPYKIIi:
M, ]=[6]-G-J,. (7
— miAi0paTy MaTepian KOHCTPYKUIL MPHU 3aJJaHUX 1HIIMX BETMYMHAX:
G=M,/(6-3,). (8)

[Ipy mpOeKTHOMY PO3pAXYHKY AlaMEeTp KOHCTPYKIi MOBUHEH 3aJ0BOJIBHITH
yMOB1 (5). MILHICTh KOHCTPYKUII NpH KPYYEHHI BBa)XalOTh 3a0€3MEUEHOI0, SKILIO

HaMOUIBII TOTUYHI HANpYyKEHHS T, B HEOE3NEYHOMY Iepepi3i He MEepPEeBUILYIOTh

X

JOIIYCTUMHUX HAIPYXKEHb [rt ] :

Mt
max Wp [ t]
ne M, — kpyTHUH MOMEHT y HeOe3NmedyHOMY Iepepi3l KOHCTPYKIIii; HeOe3neuHui

(HaOUIBII 3aBaHTAXKEHUM) Tepepi3 KOHCTPYKINT BU3HAYAETHCS MO €MIOPl KPYyTHHUX
MOMEHTIB; [’Ct] — JOMyCTHUME HAaMNpyXEeHHS MNpu KpydeHHi. (s CTpwkHIB 3i

3MIHHUMU TiepepizaMu yMoBa (9) MOBMHHA BUKOHYBATHUCH JIJIS BCIX JUISTHOK.

Jnst BuznadenHst givicHoro HJIC 3ami300€TOHHWX KOHCTPYKINWA mpu il
KPYYEHHsI BUHHKA€ HEOOX1IHICTh Y BU3HAYEHHI OBHOI KAPTUHU TPIILIMHOYTBOPCHHS
B TIpolleci HaBaHTaXeHHA. [Ipu 1IbOMy Ba)JIMBO MaTH B CBOEMY PO3TOPSIKEHHI HE
TUJIBKM PI3HI PIBHI TPIIMHOYTBOPEHHS HOPMAJIbHUX TPIIIMH, ajl€ 1 MaTh MOBHY
KapTUHY TPOCTOPOBHUX TPIIIUH. [ MO3M0BXHBOI apMaTypu, IO MEPEeTUHAETHCA
MPOCTOPOBUMH TPIIIIUHAMH, PO3paXyHKOBAa CXe€Ma JAPYroro piBHA MOXe OyTH
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cupoiienoro (puc. 1). [Ipu upboMy Marouu B CBOEMY pPO3MOPSATKEHHI HANPYKEHHS B
MO3/IOBXKHIM apMaTypi B Mepepiszi 3 HeOE3MEUHO MOXUIIOK TPIIUHOIO (10 KPUTEPIIO
MaKCHMaJbHOI IMMPUHU PO3KPUTTS HA PIBHI OCI TMO3J0BXKHBOI apMaTypH),
IPEACTaBISETbCS MOXKJIUBUM BH3HAYUTH (DYHKI[IOHAJIBHY BIJICTaHb MK PI3HUMH

TpinmHamu | B3IOBXK OCI MO3/J0BXKHBOT apMaTypH. STk IPaBUIIO BUKOPUCTOBYIOThCSI

crc

PO3paxyHKOBI cxemu Jipyroro piBHs (puc. 11.1).

Puc. 1. Po3paxynkoBa cxema 10

1t 0,0 prcy A

P 4@«1 =£bt BU3HAaYEHHS edopmalliil po3TITHYTOro

I\L ."cg: S E:: >I\L,k (X) O€TOHY £, (X) Y3J0BXK OC1 MO3/I0BKHBOT

:tho k:: apMaTypH JUIs I1-TO PiBHSI YTBOPEHHSI

Ic _ T o (y) IIPOCTOPOBUX TPILIKH Y 3a]11300€TOHHIN

re,! KOHCTPYKIIii
BuchoBok

Uucte KpydeHHS €JIEMEHTIB 3alli300€TOHHMX KOHCTPYKIIA MPAKTUYHO HE
3ycTpivaeTbes. Jly)ke TOIIMPEHMMH € €JEeMEHTH, IO MpalloloTh Ha 3TMH 13
KpydeHHsIM. [IpUKiiaioM Takux €JIeMEHTIB MOXXYTh OyTH MMO3/I0BXKHI pedpa MIUTHO-
peopucTux 30IpHUX 1 MOHOJITHHUX CHCTeM MNepeKpuTTsa. Oriasa J0CHiIKEeHb
MIPOCTOPOBOI pOOOTH 3aT1300€TOHHUX MEPEKPUTTIB J1a€ 3MOry JIIMTH BUCHOBKY, IO
Ha MPOCTOPOBY POOOTY AIISHOK MEPEKPUTTS ICTOTHO BIUIMBAE HE JIUIIE KOPCTKICTh
IIpU 3THHI, aj€ ¥ KOPCTKICTh MpPU KPYUYEHHI iXHIX €JeMEHTIB. EKcrepumMeHTanbHO
BCTAHOBJIEHO, 110 JKOPCTKICTh pedep 301pHUX IJIUT MPU KPYUYEHHI 3MIHIOETHCS TPH
TPIIMHOYTBOPEHHI, XO4Ya Ha JUISTHKax, [0 BiAJajeHl BiJg OMOp, B3araji He
BUHUKAIOTH MPOCTOPOBI TPIIIMHU KPYUCHHS.

VJIK 624.045.12

YIOCKOHAJIEHHS PO3PAXYHKY 3AJI30BETOHHUX
KOHCTPYKUIN 3A TPIIIUHOCTINUKICTIO

Hayionanvnuii ynieepcumem biopecypcis i npupoooxkopucmyeants Ykpainu

l'omentox B.B., cmyoeum
Hayxosuii kepienux — 0.m.n., ooy. HAxoeenko 1.A.

[TostBa TpimuH y 3a11300€TOHHUX KOHCTPYKI[ISAX MPU EKCIUTyaTalii Moxe OyTH
BUKJINKAHA YMOBaMH TBEpAIHHS OeToHy abo0 TepeHanpyKeHHSIM MaTepialiB
(mepeHaBaHTaXXEHHSIM, OCAJKOIO OTOp, 3MIHOK TEMIEpaTypH, TOIIO). TPIIIUHA Bij
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MepeHANPYKEHHS 3’ SIBISIOTHCSI HAWYACTIIIE y PO3TITHYTUX YaCTHHAX KOHCTPYKIIIH,
pifIie y CTUCHYTHX.

TpimuHN B pO3TATHYTOMY O€TOHI, HEMOMITHI JUISl OKa, 3 SBJISIIOTHCS HABITh B
0E3/I0raHHO BUKOHAHMX KOHCTPYKIiAX. IXHA TI0ABa 3B’A3aHAa 3 HEBEJIHUKOIO
PO3TSKHICTIO OETOHY, HE3JATHICTIO CIiAyBaTH 3a 3HAYHUMHU TIOJIOBKECHHSIMH
apMaTypd TpHU JOBOJI BHCOKHUX poOOYMX HampyxkeHHsX. JlOCBII Ta MpakTHKa
OymiBHHMIITBA 1 eKCIuTyaTallli OyiBelb Ta CIOPYJ TOKa3ye, MO Il TPIIWHU HE
CTAaHOBJISATh 3HAYHOI HEOE3MEeKH 1 HE TMOPYUIYIOTh 3arajibHOi MOHOJITHOCTI
3aJ11300€TOHY.

AHaJ3 MTIXOJIB OILIHKA MOMEHTY YTBOPCHHS, IIUPUHU PO3KPUTTS TPIIIUH
3Q11300€TOHHUX  KOHCTPYKIM, SKI  MpaIlol0Th Ha 3TWH, I03allCHTPOBHM
(ueHTpanpHui)  cTUCK  (pO3TATr), MOKa3ye  3HA4YHE  PO3MAITTSI  TeOopii
TPIIMHOYTBOPECHHSI MPUUHATAX JJI1 TPAKTUYHUX PO3PAXyHKIB B  HOpPMax
MIPOEKTYBaHHS PO3BUHEHHUX KpaiH cBiTy — ne ¥ Hopmu CIIA, kpain €C,
Benuko6puTanii, To1Io0.

Hepiako 3ycTpidaroThCs, B paMKax OJHI€] KpaiH, pi3Hi 32 (POPMOIO 3aJIeKHOCTI
JUISL OLIHKU IIMPUHUA PO3KPUTTSA TPIIMIMH B 3aJEKHOCTI Bl (PYHKI[IOHAIBHOTO
IPU3HAYCHHS 3113006 TOHHOT KOHCTPYKITIT.

BucHoBok

YTBOpeHHS TpIMIMH Yy 3al1i300€TOHHUX KOHCTPYKIISAX Yy pe3ynbTari il
HAaBAHTA)KEHHS Ta CKJIAJHUX MEXaHIYHUX 1 (I3UYHHX MPOUECIB AePOPMYBaHHS
MOJICTIIOETHCS 3aJISKHOCTSIMH PI3HUMH 32 ()OPMOIO, MPOTE 3arajibHUMH 3a CBOIM
HAYKOBUM MITPYHTSIM.

[Ipyu BcbOMYy pI3HOMAHITTI MOJEJeH BU3HAYECHHS IMUPUHU PO3KPUTTS
HOPMAaJILHUX TPIIIUH Ta BIJICTaHI MK HUMU 1X 00’ €HY€ 3arajbHa (QyHIaMEeHTabHA
HAyKOBa 1/€s — caMme IMpoIleC TPIIIMHOYTBOPECHHS HAWOIIbII TMOBHO BigoOpakae
nedopmalliiiHi BIaCTUBOCTI 3aJ1300€TOHHOTO eleMeHTy. Tomy, BCl BIIOMI MOAENI
TPIIMHOYTBOPEHHSI MAalOTh 3a IMapaMeTpU pPO3pPaxyHKY: KUIBKICTh apMaTypu B
nepepi3l eIeMeHTa, ii PO3paxyHKOBHMH OIIp Ta MOAYJIb HPY>KHOCTI, HapameTpu
po3TallyBaHHs apMaTypud B Iepepisi, MEXaHIuHI XapaKTepUCTUKH apMaTypu Ta
OeToHy.

OriHKa MUPUHU PO3KPUTTS TPIIMUHU B KOHCTPYKINi, SK MPaBUIO, ChOTOJHI
BUKOHYETHCS 3a MOJICIUTIO 13 YypaxyBaHHSM 3HAYEHHS CEPeaHBOT BIACTaHI MIiX
TpIIMHAMH, BIAHOCHHUX JAedopMalliii apMatypu 1 OETOHY Ta €KCIEePUMEHTaJIbHO
BCTAHOBJICHUX KOE(IIIEHTIB.
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VJIK 624.072

THE HYPOTHESIS OF A CONCENTRATED SHIFT IN THE JOINT
BETWEEN DIFFERENT CONCRETE IN STRENGTHENED REINFORCED
CONCRETE STRUCTURES

National University of Life and Environmental Sciences of Ukraine

Grishenko I.V., student
Scientific supervisor — Doc. of Eng. Sc., Ass. Prof. Yakovenko 7.4.

The disclosure of the static uncertainty of the system, which consists of several
reinforced concrete rods connected by a longitudinal seams, is carried out by the
method of structural mechanics. In this case, as the main system, a composite rod is
chosen without displacement bonds [1], the action of which is replaced by unknown
functions (z).

In accordance with the A.R. Rzhanitsin’s work [1]:

- @
Sa '

where &, is the coefficient of the seam rigidity. Then the difference between the
relative longitudinal deformations in the joint will be as follows:
T
r'=—. 2
e (2)
In this case, the order of the differential equations [1] can be reduced. Taking

into account the foregoing, we obtain:

;—:7T+A, then Tzirq(Z)-dZ. 3)

m

Subject to the presence of cracks, -
_ No,l + No,z _ f(xr )
( Ec,lAc,l )ekv ( Ec,ZA,Z )ekv 10

A=J5=\/e{ 1 1 (%) 5

(4)

( Ec,lAc,l )ekv ’ ( Ec,zAc,z )ekv M ‘P .

In the expressions (3) — (4) it is marked:
— M, is the total bending moment, it equals the sum of moments in the

corresponding cross-section of each composite rods of the main system;
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— N,, is longitudinal force from external load in the first reinforced concrete
rod; N,, is the same, in the second reinforced concrete rod;

— 1
individual reinforced concrete rods;
— E,,; E_, are the initial modules of concrete of individual rods; ¢ , and ¢, in
the first approximation are accepted 0,85;

— Y..; Y., are the distances from the geometric longitudinal axes of the

I, and A, A, are the moments of inertia and cross-sectional area of

cl?

corresponding rods to the adjoining seam;
- (E., A ) (E.,A, ), are equivalent to the rigidity of individual reinforced

concrete rods; f(x,,, ) is accepted equal (x,,, —05h,,) in the case of the location

fact,m fact,m

of the neutral axis of the composite rod within the first of the formed rods or taken as
equal (2x,,, —15h,,) in the case of the location of the neutral axis of the folded rod

fact,m

within the second of the composite rods, where x Is the average actual height of

fact,m
the compressed zone of concrete in the block between the cracks is averaged;

— p is the radius of curvature for a reinforced concrete rod, found in accordance
with the offers of works [2, 3];

— £ Is the rigidity of the seam, which is determined on the basis of experimental
studies of composed prisms, including reinforced [1].

The normal forces in the composite rods are divided into longitudinal relative
deformations, calculated with respect to the selected longitudinal axis in determining
the equivalent rigidity:

N
(Ec,iAc,i )ekv :_I’ (6)
&,
where
go:Blei+BzzNi’ (7)
1 v, Z v,z
B. = s Tc c ~s : 8

1 v, 2, v, 2,
B,, = > —+ :
(z,+2,) | (p, +E)pdEV  E A
The axis y is located within the working height of the cross-section (fig. 1). If it
is located above the center of gravity of the cross-sectional area of the compressed
zone, then the value of z_ should be taken as negative.

©)
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Fig. 1. The calculation scheme in the normal section for each of the formed rods

If the axis coincides with the averaged neutral axis of the reinforced concrete
element, then in formula (7) (for the composite rod in which this neutral axis passes)
the first term is assumed to be zero.

Performing the corresponding algebraic transformations, the solution of
equation (3) will have the form:

T =+& e | —Agzz)d(z)iCeyfmz. (10)
e7 m
Taking into account the expression (5), we have:
o et A2) . Az)
T:T =§m}/ey‘”” J?d(z)+§me” ¢+CT. (11)
e’ e

The definition of constant integration and the corresponding boundary
conditions depend on the backing and loading conditions of the composite rods.
Conclusion
Thus, the working condition of the concentrated pliability of the seam is
formulated based on the analysis of accumulated experimental data on the resistance
of the composite reinforced concrete structures. It provides an opportunity to get a
complete picture of the stress-strain state in a composite reinforced concrete rod with
incompatible laminated deformations in the seam area in the presence of cracks. The
proposed algebraic dependences allow us to simplify the differential equations
obtained in [1] without reducing the accuracy and rigor of their solution.
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STATE (SDS)

National University of Life and Environmental Sciences of Ukraine

Zaverukha R.B., student
Scientific supervisor — c.t.s Bakulin Ye. 4.

During operation the brick sacks are affected not only by loads and influences,
but also by the factors not taken into account. They are varying in space and time, by
the size and mode, there take place redistribution of efforts, change the conditions of
contact of the stack foundation with the base, the carrying capacity and stiffness of
the structural elements is reducing, change the conditions of operation.

So a system for evaluating of operational suitability is necessary for
determination of the exploited brick stacks actual technical conditions.

All defects, damages and design deviations were determined by the visual
surveys of the brick stack, there was provided a preliminary assessment of its
technical condition (systematization and classification of defects, damages and
deviations). According to the results of the visual inspection has been drawn up a
program of the instrumental research of the object.

Actual physical and mechanical characteristics of the structural elements of
brick stacks and parametric values of their deformations and deviations were
determined by the instrumental surveys.

The Numerical simulation of the object was held with using of the system (PC)
Structure CAD “SCAD” (7.3version) where were taken into account actually defining
physical and mechanical characteristics of the construction materials parametric
values of deformations and deviations as well as real loads and influences.
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As the result of the analysis of all possible unfavorable combinations of loads,
there was taken a sample of the most loaded elements of constructions construction
In tables 1 and 2 there are given maximum stresses in the elements of the stack
from constant load and the combination of loads (fig. 1).
Table 1. Maximum stresses in the elements of the calculation scheme from constant

loads
Compressive force and tension of elements (tm)

J:;_) NX NY XY MX MY MXY QX QY

11 | -8,6364 | -57,6809 | 0,002469 | 0,427536 | 2,13648 | -0,00196 | -0,00114 | -5,87567
55 | -8,63199 | -57,6476 | 0,001462 | 0,426737 | 2,13077 | -0,00116 | -0,00068 | -5,87381
99 | -8,63046 | -57,636 | -0,00011 | 0,42646 | 2,12879 | 0,000081 | 0,000047 | -5,87317
143 | -8,6324 | -57,6507 | -0,00163 | 0,426811 | 2,1313 | 0,001294 | 0,000752 | -5,87398
187 | -8,63708 | -57,6859 | -0,00253 | 0,427657 | 2,13734 | 0,002009 | 0,00117 | -5,87594
231 | -8,64269 | -57,7283 | -0,00246 | 0,428675 | 2,14459 | 0,001955 | 0,001141 | -5,87831
275 | -8,64711 | -57,7616 | -0,00146 | 0,429478 | 2,15029 | 0,001155 | 0,000676 | -5,88016
319 | -8,64863 | -57,7731 | 0,000108 | 0,429756 | 2,15226 | -8,2E-05 | -4,7E-05 | -5,88081
363 | -8,64669 | -57,7584 | 0,00163 | 0,429403 | 2,14976 | -0,00129 | -0,00075 | -5,87999
407 | -8,64202 | -57,7232 | 0,002533 | 0,428555 | 2,14373 | -0,00201 | -0,00117 | -5,87803

Table 2. Maximum stresses in the elements of the calculation scheme from
combination of loads (tm)

Compressive force and tension of elements of combined loads tm

No | Ne

el tomb NX NY XY MX MY MXY QX QY
275 | 2 | -14,54 | -99,4262 | 0,201 1,714 10,42 | 0,795 0,504 -9,672
276 | 2 | -4,869 | -95,9733 | 1,8187 -0,1 4,16 | 0,3073 0,047 -0,362
319 | 1 | -13,47 | -91,8391 | 0,0001 1,486 8,94 | -8E-05 | -5E-05 | -9,015
319 | 2 | -15,93 | -109,272 | 4E-06 2,018 12,38 | -4E-05 | -3E-05 | -10,57
320 | 2 | -5,346 | -105,589 | 0,0001 -0,05 5,492 | 3E-06 5E-06 | -0,466
363 | 1 |-12,55 | -85,3192 | -0,124 1,284 | 7,641 | -0,524 -0,333 | -8,416
363 | 2 | -14,54 | -99,4231 | -0,201 1,714 10,42 | -0,795 -0,504 | -9,672
364 | 2 | -4,869 | -95,9701 | -1,819 -0,1 4,16 -0,307 -0,047 | -0,362
127 | 2 -0,08 6,3739 | 0,02826 | 0,00451 | -0,415 | -0,00055 | 0,00147 | 0,07385
128 | 2 | -0,163 | 6,16024 | -0,02748 | 0,00385 | -0,332 | 0,00025 | 0,00126 | 0,06083
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Compressive force and tension of elements of combined loads

I 11051 -102,92 N -57.37 -49.,78
Il -102,92 -95,33 I -49.78 -42,19

I ©5.33 -87.74 [J-a42,19 -34,6
[ -87.74 -80,15 [ -34.6 -27,01
[ 1-80,25 -72,56 I 27,01 -19,42
[1-72,56 -64,97 I 19,42 -11,83
[ 1-64,97 -57,37 I -11.83 -4,24

Fig. 1. Stress (compression) concentration zone

Conclusions:

According to the example of the carried out analysis of the strained — deformed
state of the brick stackin the stress concentration zone is observed cracking of the
brickwork that is confirmed by the real state (photo 1 - 2).

/)
/)
-
Srse

Photo 1 — 2. Cracks in the seams of the brickwork of the stack.

Actual technical condition of the brick stacks is directly connected with
operational wear - time degradation, and in the majority of cases this is the result of
external and internal power influences. So, the problem of determination and
evaluation of the actual technical condition of the brick stacks consists of solving

two main tasks:
- determination of the actual parameters of the brickwork:
- carrying out the analysis of a strained — deformed state according to
determined actual parameters of the brickwork of the stack.
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DETERMINATION OF THE TECHNICAL CONDITIONS AND
EXPLOITABILITY OF FLAT ROOFS

National University of Life and Environmental Sciences of Ukraine

Pavliuk R.L., student
Scientific supervisor — c.t.s Bakulin Ye. 4.

For structures of buildings and structures covering, one-factorial task of finding
an optimal geometric shape with a set of constraints is formulated. As a criterion of
quality, the minimum volume (mass) of a material is taken. In the mathematical
model of the problem, the conditions for "non-degeneracy" of the elements and the
invariance of the topology of the construction are accepted. These proposals for a
consistent, multilevel decomposition of the problem of optimal design of spatially-
rod metallic constructions.

Inspection of a flat roof for the purpose of determining the technical condition
and the possibility of major repairs (examination of the roof).

Fig. 1. Flat roof: A- destruction of roofing material due to longitudinal-loyalty
ultraviolet radiation; B-detachment of roofing material from the base; C -blasting of
the roofing surface with deformation
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An inspection of the roof of the reconstructed administrative and residential
building, located in the Chernihiv region, was conducted. The building was built in
the early 90's of the 20th century. In the building it is planned to do insulation of the
facades, to arrange the construction of the roof, which meets modern requirements for
the protection of protective structures.

The roof of the building is flat, with internal drainage.

Stagel stage Inspection of the waterproofing sheet of the roof.

Stage?2 Inspection of roof designs.

As a result of surveys in accordance with the »Standard Rules for determining
the physical wear of residential buildings COY XXKI'" 75.11 — 35077234. 0015
:2009»

the physical demolition of reinforced concrete beams coverage is 61%. Requires
a complete replacement of beams and sheets and waterproofing cloth.

Two variants of roofing materials, euroruberoid and metal tiles, were accepted
for consideration.

Option 1. Flat roof of Euroruberoid.

Advantages:

a) A fairly large thickness (from 3 mm) significantly reduces the decay of the
roof (1 layer of waterproofing replaces 4-5 layers of ordinary roofing material);

b) Significant reduction of labor costs and, accordingly, the cost of work on the
investment or repair of the roof;

c) Possesses high athezia to any kinds of grounds (concrete, metal, wood, bricks,
etc.).

Disadvantages:

a) Can not be mounted on a damp surface (in rain, snow, thick fog);

b) Increased fire safety measures during installation (as the open flame of gas
burners is used);

¢) Number of seams when laying carpets;

d) Low strength;

e) Instability to high and low temperatures;

e) Minority of all 10-20 years in comparison with metal tiles.

Option 2. Double-glazed roof of metal tile.

Advantages:

a) When installing this roofing material is obtained significantly less number of
seams, which increases the strength of the roof;

b) The technology based metal tile is a tight coating, which requires minimal
care: enough once a year to check the reliability of fasteners;

c) The roof of this material has a light weight, which reduces the requirements
for the rafter system. This, in turn, allows you to save money on its construction;
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d) The area of sheets of metal is large. Due to this installation of such a roof is
simple and fast;

e) Variety of color gamut;

e) The service life can reach 40-50 years.

Disadvantages:

a) Quite thin material, the leaves of which have a little rigidity;

b) Does not provide sufficient noise insulation;

¢) The protective layer of the protective coating is thin, so when mounting it is
easy to leave scratch marks. This puts forward special requirements for installer shoes
and precision work;

d) Scratched surface quickly corroded,;

e) If the angle of slope of the slopes of the roof is small, then there will be
problems with the snowfall. Through the protrusions of the tiles, it does not roll out,
and its layer will be delayed on the roof, gradually accumulating.

Conclusion: based on the results of comparative characteristics of the
advantages and disadvantages of roofing materials, we choose for the reconstruction
of metal roof tiles.

YK 624.045.12
OBJINIIOBAHHSA ®ACAAIB CYHACHUMU MATEPIAJTAMU
Hayionanvnuii ynieepcumem diopecypcis i npupoookopucmyeanus Yxpainu

Ckuba A.B., cmyoenm
Haykosuti kepignux — cm.. euxa. baxyrina B.M.

®dacajHi Ma”eni-o034000BaATLHUAN MaTepiall JJIsl IOJINIIEHHS BUTIISAY OYyIiBIi.
O6muiroBanHg (pacamy OyAMHKY IITYYHMM IAaHEIbHUM MarepiajoM Mae Ppsi
repeBar mnepej 1HIUMHU BapiaHTaMu OOpOOKH, Tak sIK KpIM JEKOPATHUBHOI (PYHKITIT
BOHU BUKOHYIOTH POJIb JIOAATKOBOTO 3aXHCTY OCHOBHHMX HECYYMX KOHCTPYKIIH Bijn
IIKIJIJTABOTO BIUIMBY HABKOJMIIHBKOTO cepepoBuina. dDacaa Hi TUIUTH MOXYTh OyTH
BUKOHAHI 3 PI3HUX MarepiajliB, TAKUX K METaJl, 1epeBo, (piOpOIeMEeHT, Ta MOJIMEPIB.
[TonmimepHuit caluHT ISl 30BHIIIHBOI OOpOOKM BHUTOTOBIISIETHCS Ha 0asl
MOJTIBIHUIXJIOPUTY, 3 JIOJABaHHSAM KUIBKOX KOMIIOHEHTIB, IO MOJINIIYIOTH (Pi3U4HI
BJIACTUBOCTI OCHOBHOTO MaTepianxy(JIOBrOBIYHICTh, TUIACTUYHICTH 1 €IaCTHYHICTD,
MIIIHICTh). 30BHINIHS MOBEPXHs OOJHUITIOBAIIBHOI BIHIJIOBOTO CaiiIMHra MOXe OyTh
CTPYKTYpHOIO a00 TJaJKOI0, TJISHCOBOIO a00 MaTOBOIO, BI3yaJlbHO IMITYBaTHUMYTh
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Ky TEKCTypy, abo OyTu pi3HOOApBHOIO. YcCepeAuHi MaHell MalTh CTIILHUKOBY
CTPYKTYPY 3 BEJIMKOI KUIBKICTIO MYCTOT OJIHAKOBOI'O PO3MIpY. 3aBASKU IILOMY
CaliTMHT BUKOHYE JTOJATKOBY TEIIO130JIAIIIMHY 1 3BYKO 130JIAI1HHY (DYHKIIIFO.

J10 OCHOBHUX IIIOCIB MOKHA BIJHECTH.

eHe BuMararTh ceriaibHOTO JIOTIISTY .

e[laneni BUKOHYIOTh HE TUIbKHU JCKOPATUBHY, aje i 3aXHUCHY (DYHKIIIIO.

e[Taneni [IBX 3a0e3meuyroTh J01aTKOBY IITyMO- 1 TEILIO130JIAIIIFO.

e HaitnommpeHimmii acopTUMEHT MPOAYKITIT I03BOJISIE 3MIUCHUTH .HAHCMIUTUBIIII
AN3aiHEPChKI pillieHHs 10 0opMIIeHHIO (acaaiB MOBEPXHi Oy TiBIIL.

e[lnacTukoBa BaroHka Jjsi OOJUIIOBaHHS Jy)K€ JIerka, BOHa HE CTBOPIOE
J0JIaTKOBOIO0 HAaBaHTAXXEHHST HAa HeCyyl CTIHM. Malla Bara eJIeMEHTIB CIIPOIIY€E
[oJlayy Ha BEJIUKY BUCOTY.

o[IBX mnnuTH OCHaIIEHHI CHEelialbHUM IOKPHUTTSIM, 3a0e3leuye 3axUCT He
TUIBKM BIJ BIUIMBY aTMOC(QEpPHOi BOJOrM, a © BII 3ryOHOTO BIUIMBY
yJIbTPpadioseTOBOr0 BUIIPOMIHIOBAHHS.

e3a JI0MIOMOr010 BIHUJIOBUX TUIMUT MOHA MPUXOBATH HEPIBHOCTI.

eBinHnocuthes 1o I'l kimacy mokexHoi 0e3neKH.

eMartepian MOXKHA PO3pi3aTH BIAMOBIIHO IO MPOEKTHUX PO3MIPIB.

eTemmnepaTypHUil peKUM HOPMAJIbHOI €KCIUTyaTallil 3HAXOIUTHCS B MEKax Bi -
50 no +50 rpaayciB enncis.

eMarepian He THHE 1 HE KOPO3YE.

eMOHTaX HACTIIBKM TPOCTUW IO, MO IS HWOTO 3AIMCHEHHS HE MOTPIOHO
HaliMaTH POOITHUKIB, 110 CHEIIaTI3YIOThCS Ha 30BHIIIHIN 00pOOITi.

e[lnuTH CTIMKI A0 BIUIMBY O10JIOTIYHOI KOPO3li, a TakoX HE MpHUBAOJIMBI AJis
TPU3YHIB .

¢ MOXUIUBICTh SIK TOPU30HTAILHOTO TaK 1 BEPTUKAIILHOTO MOHTaXY Ha .dacai.

e["apanToBaHMii TepMi eKCIUTyaTalii CTaHOBUTH 25-50 poKiB.

SIK1o0 roBOPUTH MPO PI3HOBUAM BIHUIOBHX (hacaJHUX MaHENeW, TO BCl HOro
PI3HOMaHITHOCTI MO>KHA MOJIIIUTH HA:

SlnvHa Takoro poAy MaHeNi MarTh BUIIIAN INTYYHUX JOMIATHX EJIEMEHTIB,
PO3TAIIOBAaHUI TaKMM YWHOM IO KOXXEH HACTYIHHIA eJeMEeHT OyJe sSK OM 3aX0auTh
BHaxJeCcT Ha HIWKHIN npodins. CaliauHr Moke OyTH  OJWHAPHUM, IOIBINHUM,
MOTPIMHUM, MOHTaX TaKWX BIHIJIOBHX TaHENed MOXXE BECTHUCh CTPOrO B
TOPU30HTATLHOMY HapIPsIMYy.

brnok-xayc Takuii BuUI calIuHTy iMiTye OpeBeHuYaTy oOpoOKy dacany.
3aBASKA  peTeNbHO MIAIOpaHOMYy KOJIPHOMY DIIIEHHIO MOXHa JIOMOTTHUCS
MaKCHUMaJIbHOI HATypaJIbHOCTI IEPEB’AHOI CTPYKTYPH.
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Kaminp a0o 1erna BOHU BIAPI3HAIOTHCS CKJIQJAHOK KOHCTPYKITIEIO, IO
nornomarae 30upatu Mo3aiky. B pesynbpTari B 00po0O11i HaBiTh HE BUSBISIOTHCS MICIIS
3’€IHAHHSI OKPEMUX YACTHH, 10 BAXKIUBO JJIsl KpACcH MPOCTOPY.

TexHIuyHI XapaKTEpUCTHKU 3aJIEKHO B (QIpMU-BUPOOHUKA CaWIUHT Ha
MOJIIBIHUIXJIOPUTHOT OCHOBI, PO3MIPHI BEIUYMHH KOXHOTO 3 €JIEMEHTIB MOXYTb
TIETIO BiJIPI3HATHCS.

VYcepenHeH1 MOKa3HUKY IS JAHOTO BUAY MaTepiaiy:

elllupuna oxgnoro enementa-0.23-0.27 m.

e JlopxxuHa nmcta -3.0-3.81 m.

ePoboya mmpuHa noBepxHi ojHiel umth- 0.2-0.25 M.

eTosmmua naueni-0.7-1.2 mm.

eBara moronHoro mMetpa ogHoro jucta-1.8-2.24 xr.

e[ [itomta ogHoro enemenrta-0.7-0.85 m Ka.

eMaca mutu-1.5-1.9 kr

eKinpkicTh nucTIB B ynakoBili Bij 10 10 24 mTyk.

BucHoBok

BukopuctanHd [IBX maHenell € €eKOHOMIYHO BHUTIJHO 32 PAXYHOK 3HHM)KEHHS
TPYIAOMICTKOCTI Ta 3a PaxyHOK 301IbIIIEHHS eKCILTyaTaliiHuX
BJIACTUBOCTEH(TEXHIYHOI ekcIuTyartaiii). [laHenmi mie € He TUIBKA JEKOpaTUBHUM
037100JICHHSIM, a ¥ IIyMO- 1 TEIUIOI30JSAIIMHUMH Ta T1APOI30JSLIMHIUM MaTepiajioMm,
10 OyJie CIY>KUTH OYJIMHKY JTOBT1 POKHU.

Cumncok Jgireparypu

1.http://remstart.pp.ua/95-fasadni-paneli-pvx-vidi-oblicyuvannya-dlya-

fasadu.html

V]IK 624.045.12
JTE®OPMANIMHUN OB (AHTUCENCMIYHHUM IIIOB)

Hayionanvnuii ynisepcumem diopecypcie i npupo0okopucmy8anHs Yxpainu

Ckuba A.B., cmyoeum
Hayxosuu kepienux — k.m.H., ooy. baxynin €.A.

Busznauenns aedopmaiiiitHoro msa i HOoro BUIH.

Hedopmariiinuii moB — po3pi3 B OyAOBI, SKUM 3HUKYE HABAHTAXKEHHS Ha
YaCTUHU CIOPYAH, YUM IIJIBUILYE CTIAKICTh OyniBil Ta piBEeHb HOro ONOpy Ha
HABaHTAKEHHS.
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Buxonsuu 3 npusHaueHHs, nedopmaiiiiiii IBM NOIUISIOTHCS Ha:
e TEMIIEPATYPHI;
¢ YCaJIKOBI;
« OCaJIOBI;
o CEHCMIYHI.

VY neskux OyHIBISX, 4epe3 OCOOIMBOCTI iX pPO3TAlIyBaHHS 3aCTOCOBYIOTHCS
KOMOIHaIll MEeTOMiB, MIO CIYyXKaThb AJS 3aXHUCTy BiIpa3y BiJ AEKUIBKOX NPUYHUH
nedpopmariii. Takox peKOMEHAYETbCSI POOUTH KibKa BHUAIB IIBIB NPHU 3BEICHHI
MPOTSHKHUX BUCOKHMX OyJAMHKIB, 3 0€3J1144I0 PI3HUX KOHCTPYKIIiH Ta €JIEMEHTIB.

CeilicMiuHi IBH

Taxi KOHCTPYKIIT 11Ie Ha3UBaOTh aHTUCEHCMIYHUMU. CTBOPIOBAaTH TaKOTO POy
3MII[HEHHS MOTPIOHO B palioHax 3 MiJBUILIEHOI0 CEHCMIYHOIO MPUPOIOI0 — HASIBHICTh
3eMIIETPYCiB, I[yHaMi, 3CYBH, BUBEP>KCHHS BYJIKaHIB.

CeHC MpOEKTyBaHHA — CTBOPEHHS ycepeanHl OyIiBil OKPEMHUX HE CIIOIYyYEHUX
CeKIli, Akl OyAyTh po3auleHi aedopmaiiiHuMu mBaMu. YacTo BcepeauHl OyiBIl
nedopmalliitHi IIBU po3TalIOBYIOTHCS B GopMi KyOa 3 piBHUMU Ipansmu. ['pani kyba
VIIUIBHIOIOTBCS 32 JOMOMOIOI0 TMOJBIMHOT wLeryisHol kiaaku. KoHcTpykiis
po3paxoBaHa Ha T€, II0 B MOMEHT CEHCMIYHOI aKTHUBHOCTI, IIBH YTPUMAaIOTh
KOHCTPYKI1IO HE JJaBIIU BIACTU CTIHI.

VY pailoHax, CXWIBHHX JI0 3€MJIETPYCIB, IMiJ JII€0 CEUCMIYHUX CHJI, B OymiBIISX
MOXYTh BHHUKHYTH II€ 1 JOAATKOBI JAedopMalii, sIKI NPUBEAYTh 10 OOBAJICHHA
OyIiBIi, SKII0O HE TPUUHATH 3a3[ajerib HEOOXITHUX KOHCTPYKTHBHUX 3aXO/IIB.
[Ilo6 3MeHmUTH BIUIMB CEUCMIYHMX CHJI Ha OYIIBJIIO, WOTO PO3WICHOBYIOTH IIO
JOBXKHHI Ha OKpeMi O0'€KTH BIJCIKM CEHCMIYHMMH IIBAMH, IO MPOXOJATh, 5K 1
0CaJioBl IIBH, 4epe3 yckoo OymiBmo. bymiBns, po3uieHOBaHA TaKUMH IIBAMH,
CKJIQ/Ia€ThCS 3 OKPEMHX YacTHH, LI0 € IPOCTOPOBO 3aMKHYTUMHU KOPCTKUMHU
KOpOOKaMH, SIKi MOXYTh CaMOCTIMHO chpuiiMatu ceiicMiuHi aii. CelcMIiuHI IIBU
OJTHOYACHO € 1 TeMIIepaTypHO-0CaTOBUMHU.

3acTocyBaHHA  CEHCMOI30JIALIL: TOIIBHO  3aCTOCOBYBAaTM  MPHUCTPOI, IO
3HIDKYIOTh 1HTEHCHUBHICTh KOJMBAJIBHUX MPOIIECIB, SIKI TIEPEalOThCs B IPYHTY Ha
OymiBIIIO.

Bynisni 1 copyau it po3AUIATH aHTUCEHCMIYHUMH IITBAMH Y BUTIAIKAX,
AKILIO:

« OyniBist 200 ciopyaa Mae ckiianny GopMy B IJIaHI;

o CyMDKHI1 AUISIHKY OY[1BJI1 200 CIIOPYJY MAIOTh Mepenagyd BUCOT 5 M 1 OLIbIIIE.

B opHOmoBepxoBux OymiBiIsIX 3aBBUIIKH 10 10 M 32 po3paxyHKOBOI
ceiicMiuHOCT1 7 6aJiB aHTUCEMCMIUHI 1B JIOMYCKA€THCS HE BIALITOBYBATH|
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AHTHUCEICMIUHI IIBU MOBHUHHI PO3AUIATHA OYyJIBII 1 CHOPYAU MO BCI BHCOTI.
JlommyckaeTbcsi HE BIAIITOBYBATH IIOB Y (DYHIAMEHTI, 32 BUHATKOM BUIIAJKIB, KOJIH
AHTUCEHUCMIYHUH OB CMIBHAJAE 3 OCATOBUM.

3eMJICTPYC — SIBUIIIE BIJIHOCHO PIAKICHE, TOMY 3a0e3MeUeHHs eKCIUTyaTaliiiHol

MOBHOITIHHOCTI ~ O0’€KTIB  MICHS  3eMJIETPYCy MOXKe OyTH EeKOHOMIYHO
HEAOLIIFHIM, OCKIJIBKU TEPMIH CIIYy>KOU Takux OyJiBesb MOKe OyTH MEHIIUM 3a
nepioJ; MOBTOPIOBAHOCTI CHJIBHUX 3eMIIeTpyciB. ToMy B ceilicMOCTIHKOMY
OyIIBHUIITBI HE CTaBUTHCS BUMOTra 3a0€3MEUYEHHS TOBHOTO 30EpexeHHS 1
NPUAATHOCTI JI0 TMOJAJBINOI eKCIuTyartarlii OyjiBeslb, IO 3a3Hadd CEUCMIYHUX
HaBaHTa)KEHb

BucnoBok

Bukopucranus celcMIYHUX IIBIB HE JOULUIBHO BUKOPUCTOBYBAaTH B 30HAX JIC
3eMJIeTpyCcHU He OyBalOTh BUIIE 6 0aiiB, a e CEMCMIYHI 30HU BUILE 7 BUKOPUCTAHHS
IIBIB MOTPIOHO 3a HOpPMAaTHBaMU JUIsl 3a0€3MEeUeHHS 30UIBIIEHHS 3MIIHECHHS
eKCIUTyaTal[liHUX XapaKTePUCTUK Ta 3MEHILIECHHS pyiHALli KOHCTPYKIISX.

YK 624.045.12
KJACUDIKALISI METO/IIB CEUCMO3AXUCTY
Hayionanvruii ynisepcumem 6iopecypcis i npupoookopucmysanus Ykpainu

Xymopsncoka FO.I1., cmyoenmxka
Haykosuui kepienux — k.m.H., doy. baxynin €.4.

[IpoekTyBaHHsi OyaiBedb 1 CHOPYI Ha Cy4yacHOMY e€Talll HEMOXJuBe 0e3
BpaxyBaHHs BIUIMBY JHWHaMIYHUX (akTopiB. OgHOUACHO MocTana mpobsaemMa raciHHs
KOJIMBaHb, 10 BUHUKAIOTh BHACIIJIOK [ii JWHaMiYHUX TpoueciB. CeilicMiuHe
HaBaHTA)KEHHS € OJHUM 3 HaWO1IbII HEOE3IEeYHUX, BHACIIJOK BEJIMKOI IHTEHCHBHOCTI
Ta Hemepea0avyyBaHOCTI.

AHani3 TeHJEeHIi pPO3BUTKY NPHUPOAHUX KaTacTpod Ta iX MPOTHO3 Ha
MEePCIEKTUBY, CBIAYaTh, IO HA TEPUTOPli YKpaiHW € BUCOKUN CTYIIHb PHU3HKY
BUHUKHEHHSI 3€MJIETPYCIB 1 MOB’A3aHUMHU 3 HUMH TE€XHOTE€HHUX 3arpo3, 1o pPoOUTh
aKTyallbHO TMpoOJeMy 3axucTy Bim 1ux sBuil. Came TOMY, aKTyaJbHICTh MHUTaHb
celcMO03axucTy OyiBesb Ta CIIOPY HE BUKIIMKAE CYMHIBIB.

B Vkpaini nis kinacudgikariii ceiicMiqyHOl IHTEHCUBHOCTI BUKOPUCTOBYEThCS 12-
OanpHa mkana 3a JJCTY b B.1.1-28:2010.
OCHOBHI METO/IM CEHCMO3aXUCTYy.
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3aranpHa KiIacuikaIlis CHCTEM CEHCMO3axUCTy CIIOPY/l IPeICcTaBlieHa Ha puc. 1.

Tpaouyitini METONM HampaBjieHI Ha MIABUIIEHHS HECy4oi 37aTHOCTI
KOHCTPYKIIIH, 110 Ma€ TapaHTyBaTH CEMCMOCTIMKICTh criopyn. OCHOBHUHN HEIONIK
MOJISITa€ y 3pOCTaHHI MaTEPIAJIOEMHOCTI KOHCTPYKIIIH, 3017bIIIEHHS Iepepi3iB 1 MacH
€JIEMEHTIB.

Hempaouyitini MeToau ceiicM0o3axuCcTy MOAUIAIOTHCS Ha JIBl KaTeropii: akKTHBHI
Ta MACHBHI.

Axmueni 3aco0M MarOTh [OJAaTKOBE DKEPENo EeHeprii Ta eIeMEeHTH, SKi
pPEeryiiolTh po0OTYy I1uX JKepena. Taki CUCTEMH  JT03BOJSIOTH  €(EKTHUBHO
3MEHIIIYBaTU PIBEHb KOJMBaHb KOHCTPYKIIi, NPUYOMY HE3aJeKHO BiJ MNPUPOIU
BUHUKHEHHS. AJle BOJHOYAC BOHU MOTPEOYIOTh HE TUIBKKM OCOOJMBHUX PO3PAaXyHKIB
MIpU MIPOEKTYBaHHI, aJi€ 1 10JJaTKOBOTO 0OCIyrOBYBaHHSI B IIPOIIECi €KCIUTyaTallii.

Ilacusni cucteMu celicM0O3axHCTy B OUIBIIOCTI BUIAAKIB BIAIITOBYIOTHCS MPHU
OyIIBHUIITBI 1 HE MOTPEOYIOTh JOJATKOBOTO OOCIYTOBYBaHHS, II0 OOYMOBIIOE iX
MONyJsIpHICTh. BOHU, B CBOIO Yepry, MOAUISIOTHCA HA CHUCTEMH CEHCMOTraciHHS Ta
ceicMOo13011i1.

B cucremax celicMoi30sIIli 3HMKEHHS MEXaHIYHOI €Heprii 3a0e3mnedyeThes
IUIIXOM BIJBEJICHHS YacTOT KOJIMBaHHS CIOPYAM BiJ TEpPeBaX)arOyuxX 4YacToT
ceiicMiuHOTO BIUHMBY. Lle mocsraeThcs MUITXOM BBEIEHHS TIEBHOTO 30170104020 Tapy
MIXK CIOPYAOIO 1 OCHOBOIO.

[TpuHimn aii ceiicMOo130J141111 TPaBITALIITHOTO TUITY MOJISTa€ B TOMY, IO IiJT Yac
3eMIIETPYCY UEHTP TSOKIHHS OINOp MiJIMMA€EThCs, YTBOPIOIOYM TpaBITALINHY
MOHOBIIIOIOYY cuity. [Ipu 11boMy KoJMBaHHS OY/iBII BIIOYBA€THCSA OISl MOJOKEHHS
piBHOBaru. THUMOBUM NPHKIAJAOM CHUCTEM CEWCMOI30JIAIIl TpaBITALIMHOTO THUITY €
KiIHEMaTH4H1 OMOPHI €JIEMEHTH.

B cucremax ceiicmoracinHs, 110 B CBOIO 4epry, MOAUISIIOTHCS HA OUHAMIUHI
eacumeni KOIUBAHb Ta cucmemu 0eMn@yeanHs, MEXaHIYHa €HEPris MEePETBOPIOETHCS
B 1Hm Buau eHeprii. Lle nmpu3BoguTh 10 neMn@yBaHHS KOJMBaHb KOHCTPYKIIi
OyIiBil 4d criopyau, abo X 10 MEepepo3NOJUTy MEXaHIYHOI €Heprii BiJ 3aXHUCHOL
KOHCTPYKIIi O TaCUTEIS.

BucHoBok

Bukopucranss BUIIE3a3HAYCHUX CUCTEM € e(DEeKTUBHUM CIIOCOOOM 3MEHIIICHHS
aMIUTITYId KOJIMBaHHS OYJIBJII TpU 3eMJIETPYCl, PI3HOMAHITHHX BiOpaIiifHIX
JUHAMIYHUX Ta BITPOBUX HaBaHTaXEHHAX. CHCTEMH [alOThb  MOXKJIUBICTh
3MIMCHIOBATU CceiicMOo3axuCT Oy/iBesib 0e3 MiJBUILEHHS >KOPCTKOCTI KOHCTPYKIIII Ta
TJIOIIII TTOTIEPEYHOTO Mepepizy.

PosrnsaHyTi  cucreMu — CEMCMO3axHCTy  XapakTEpU3YIOTbCS  BEJIHKOIO
PI3HOMAHITHICTIO KOHCTPYKTUBHHUX PIII€Hb, KOXHE 3 SIKHX Ma€ CBOI MepeBarud Ta
HeAodiku. [IpakTU4HO KOJeH 13 PO3TJSHYTUX CHOCOOIB CEHCMO3aXHCTy B YUCTOMY
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BUIJIAJII HE 3aCTOCOBYETHCA. BUNbII parioHabHUM € CyMICHE 3aCTOCYBAHHS PI3HUX
CHCTEM, II0 JO3BOJISIOTH MOEAHYBATH IX MepeBaru Ta 3MEHIIUTH HEJOJIKHU, BIACTUBI
OKpEeMO KOXKHIl 3 CHCTEM.

CelicM03axHUCT
|
|| | |
T o . CreuniayibHi
panuiiiHl o
(Tpanmumiiini)
| |
I ]
MNacuBHUM AKTUBHUI
|
|| | |
Celicmoizonauin CelicmoraciHHsA
|
I ]
LOnHamiyHi .
Ha npy*KHUX racuTen ,Ll,eN\n(bepytom
efiemeHTax npUCTPOi
KO/IMBaHb
lpasiTauiiiHa (Ha
1 KiHEMATUYHUX =4 [igpasniyHi
onopax)

MexaHiuni (OCTY)

Puc. 1. 3aranbnaa knacudikairiss CHCTEM CEMCMO3axUCTy CIIOPYT

YK 624.045.12
OCHOBHI NPUHIUIIN BYAIBHULITBA Y CEUCMIYHUX PAHMOHAX
Hayionanvruil ynisepcumem biopecypcis i npupoookopucmyseauus Ykpainu

Ilazuna A.A., cmyoenmka
Hayxosuu kepienux — k.m.H., ooy. baxynin €.A.

[IBuaK1, panToBl CTPYCHU 3€MHOI KOpPHU, BUKJIMKaHI Pi3HOTO POAY MPUPOIHUMHU
NpUYUHAMH, HA3UBAIOTHCS 3emiempycamu. (OCHOBHA TPUYMHA 3EMIIETPYCIB —
pO3psiKa BHYTPINIHIX HAMpyXeHb 3emill. BUSBISIOTHCS 3eMIIETPYCH, TOJIOBHUM
YHHOM, B 30HaX aKTUBHUX PyXiB 3eMHOi KopH. L{i 30HM Ha3UBAIOTHCS CeUCMIUHUMU.
[Ipu poekTyBaHHI CEMCMOCTIMKUX CIIOPY/T JOTPUMYIOTHCS TAKUX MPUHITUIIIB:

64



1. llpyHumn  cuMeTpii: Maca 1 JKOPCTKICTb KOHCTPYKIII MOBUHHI OyTu
PO3IOITIEH] PIBHOMIPHO 1 CHMETPHUYHO BITHOCHO TUIOIIMHA CUMETPIi, 10 MPOXOISITh
yepes LEeHTp Baru cnopyau. ToOTo Oy/iBI MPOEKTYIOTh MPocToi GopMH y IJIaHI Ta
CUMETPUYHUMH (KPYT, KBajJpar, MPsSIMOKYTHHUK). byniBmi ckiamHoi ¢opMmu y IUiaHi
MOJUIAIOTh HAa BIJICIKHM TIPOCTOi (hopmu anmuceucmiun-umu weamu (puc. 1) y
BUIJIANI MapHUX CTiH (y CTIHOBUX OyAiBiasx) abo mapHux pam (y KapKacHHX
OyIiBIIAX).

2. llpyHIUn  TapMOHii: HEOOXITHO  JOTPUMYBATUCA  MIPOMOPIIAHOCTI Yy
po3mipax OyaiBii, IIPHU 1IbOMY ii IOBKMHA 200 BUCOTA HE NMOBUHHI OyTH Ha3BUYAHO
BEJIMKUMU. ['paHWuYHI pPO3MIPH, TIOBEPXOBICTh, BHCOTY TIOBEpXiB OYy/iBEIb
npuiMaroTh 3riiHo 3 BuMoramu JIbH B.1.1-12:2016.

3. [IpyHIUN aHTUBAKKOCTi: HEOOX1THO MTPOCKTYBATH CIIOPYAY SIKOMOTA OiJIBIII
JIETKOI0, 3 IIEHTPOM Bard, pO3TAIlIOBAaHUM SKHAHIDKYE.

4. IlpuHOUN eJJACTUYHOCTI: MaTepiai B KOHCTPYKIIi O0a’kaHO 3aCTOCOBYBATU
MILIHI, JIETKI, TaKl, III0 MAalOTh NPy’ H1 BJIACTUBOCTI; KOHCTPYKLIi 3 HUX IOBUHHI MaTU
OJTHOPIJIHI BJIACTHUBOCTI.

5. 3a0e3nmeyeHHsT 3aMKHYTOI0 KOHTYPY: HECY4l €JIEMEHTH KOHCTPYKIIii
NOBUHHI OyTH 3B’s3aHI MK CO000I0, YTBOPIOIOUM 3aMKHYTI KOHTYpPH SK Y
BEPTUKAIILHOMY HAMPSMKY, TaK 1 B TOPU30HTAITHHOMY.

6. 3a0e3nevyenns: HaailiHOCTI PyHIAMEHTIB: 111 CEHCMOCTIHKUX KOHCTPYKIIIH
(yHIaMEHTH TOBUHHI OYTH MIIIHUMH, JOCTAaTHBO IITMOOKO 3aKJIaJIEHUMHU, 0a)KaHO Ha
MOJATIMBUX MpolIapKax ado cHeuiaJbHUX CYOCTPYKIISX, 110 3aMIHIOIOTH CIA0KI
IPYHTHU, JJi 3a0€3MEUYCHHS] OJHOPITHOCTI 1 MIIIHOCTI IPYHTOBOT OCHOBU. CTPIUKOBI
30ipHI (YyHIAMEHTH 3aKJIaJlal0Th HA OJHIA BIAMITIII Ta POOJSTH HEMEPEPBHUMHU.
PoctBepk manboBOro (QyHIaMeHTy poOJIATh HU3BKUM, 3arjuOJIeHUM Yy TPYHT.
PexomeHmyeTbCsi  3aCTOCOBYBAaTHM  CyIUIbHUN TIMTHUN — dyHmamenT. [ligBan
PO3TaIIOBYETHCS 1] yCIM BiJCIKOM. B kapkacHuX OyAiBIsSX (yHIaMEHTH 1]l KOJOHH
3B’SI3YIOTh MK COOOI0 HEMEPEPBHUMU 3aJ11300€ TOHHUMHU (PyHAAMEHTHUMH OajKaMU
y BUIJISA/II IEPEXPECHUX CTPIUOK.

7.3acTocyBaHHsl ceiicMoOi30JsMii: JOIIUIBHO 3aCTOCOBYBAaTH IPHUCTPOI, IO
3HIDKYIOTh 1HTEHCHBHICTh KOJMBAJIBLHUX MPOIIECIB, SIKI TIEPENalOThCs B IPYHTY Ha
OymiBIIIO.

[Tpu OymiBHUIITBI 1aMO 1 MOCTIB MiJCHIIIOIOTH iX OCHOBH, BJIAIITOBYIOTH O1JIBIII
nosiori ykocu. HoBlI KOHCTpykuii OyiBenb 300pOXKYyHOTh OyHIBHULTBO, aje Le
BpEIITI-PEIIT BUIPABAOBYE ceOe: pATye KUTTS OaratboMm JIOJAM, 30epirae Bij
pYWHYBaHHS AOPOT1 TPOMUCIIOBI 00’ €KTH.

Bynisni 1 cmopyau ciii po3AUIATH AHTUCEHCMIYHUMHU IIIBAMU Yy BHUIMAJKAX,
AKILIO:

o  OyniBns abo cniopyaa mMae ckiaaHy ¢GopMy B ILJIaHI;
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e  CYMDXHI IUISHKM OyZIiBii abo CHopyau MaroTh Hepenagd BHUCOT 5 M i
Oinbiie. B omHomoBepxoBUX OYIBIISIX 3aBBUIIKUA 0 10 M 3a po3paxyHKOBOI
cericMigHOCT1 7 0ajIiB aHTHCEHCMIUHI IIIBU JOIMYCKAETHCS HE BJIAIITOBYBATH.

ANTHCeHerdYH WIEH

Puc. 1. Ilpuknag npoextyBaHHs OyaiBeIb CKIaJAHOI (POPMU B CEHCMIYHUX
paiioHax

BucnoBku

HaiiGinpmr mepcreKTUBHUN HaNpsSIMOK IMIJIBUIIEHHS CEHCMOCTIMKOCTI — Iie
cericMoi30JisIisl OyiBeab. Y CBITI CIOCTEPIralOThCs TaKli TEHJCHINI: Tepiia — Ie
3aCTOCYBAaHHS B YMCTOMY BUIJIAJIlI CEMCMOI30JIA11i Oy 1BEIIb, SIKa BIAIITOBYETHCS, 5K
MpaBUJIO, B HIKHIX IOBEpXax: I'yMOMETAJIEBl ONopu Ta (PUKLINHI - KOB3AIOYH
omopu. Jlpyra TeHAeHIlis — BIAIITYBaHHS AHTUCEHUCMIYHUX IIBIB  SIKi
BJIAIITOBYIOTHCS B OyJAMHKAX, SKIIO 3 TOYKH 30py (PYHKI[IOHATBHUX 1 apXITEKTYpPHO-
IUTAaHYBAJIbHUX MIPKYBaHb HE MOXJIMBO YHUKHYTH CKJIQJHOI 1 aCUMETpUYHOI GopMu
OyIiBIl B IUIaH1 3 TIepenagaMy BUCOT 5 M 1 OiibIe. AHTHCEMCMIYHI IIBU B OyIUHKaX
31 CTIHOBOIO KOHCTPYKTHBHOI CHCTEMOIO BJIAIITOBYIOTHCS Yy BHIJISAI TMOABIMHUX
HECYYHX CTiH, @ B KAPKaCHUX OYIIBJISIX — PO3MILIEHHSM MOABIMHUX paM.

YK 624.045.12
EKOJIOTTYHUI BY AIBEJIbHUM MATEPIAJI - JEPEBUHA

Hayionanvnuti ynisepcumem biopecypcie i npupo0okopucmy8anHs Yxpainu

l'aspywxo A.B., cmyoenmka
Hayxosuu kepienux — k.m.H., ooy. baxynin €.A.

JlepeBuHa — OJMH 13 HAWOUIBII PO3MOBCIOKEHUX OyAiBETbHUX MaTepiais.
Maiike TpeTWHa 3€MHOI TMOBEPXHI, HE 3alHATOI BOAOWMAMHM, BKpHUTa JicaMu 13
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3aranbHUM 3amacoMm jaepeBuHu Maibke 300 mupa m3. Illopiuni obcsiru 3arotisii
JEPEBUHU CKJIAJa0Th 2,6 MipA M3, 110 3HAYHO MEpPEBHUIILYE BUPOOHMIITBO CTaii,
IIEMEHTY Ta TIulacTukiB. KpiM Toro, aepeBuHa Oyja 1 3aJUIIAETHCS OIHUM 13
HalKkpamux OyaiBeJIbHUX MaTepiaiB.

[inHi OyniBeNbHI BIACTUBOCTI IEPEBUHHU BU3HAYAIOTH 1 00J1acTi i1 €peKTUBHOTO
BUKOPHUCTaHHA. Maja MiIbHICTh CyXO0l JEPEBUHHU MPHU MOPIBHIHO BETUKIA MIITHOCTI 1
KOPCTKOCTI (B37OBX BOJIOKOH) pOOWUTH JOLLUIBHUM 3aCTOCYBaHHS JEPEB'STHUX
KOHCTPYKLINA B MOKPHUTTAX TPOMAACHKUX, MPOMHCIOBUX 1 CLIBCHKOTOCTIOAAPCHKUX
OyJiBedb, OCKUJIBKM B HHX, MOPSA 3 HAWOUIbII NMOBHUM BHKOPHCTAaHHAM Kpallux
KOHCTPYKIIIMHUX  BJIACTUBOCTEM  CyXOoi  JE€pPEeBUHM,  HaWJjerme  31HCHUTH
KOHCTPYKTHBHI 3aX0JI 0OPOTHOU 3 THUTTSIM.

Jlis Hecydnx KOHCTPYKIIIA 3aCTOCOBYIOTH COCHY, SUTMHY, MOJPHUHY, SUTHIIO,
keap. JIuctsaHi mopou - ocuka, 6epesy, BUIbXY, JIUITY 1 TOMOJS - 3aCTOCOBYIOTH JIUIIIE
B KOHCTPYKISIX THMYacoOBUX OyaiBelIb 1 CHOPYH, a TakKoX [JIsl BJIAIITYyBaHHS
OnaJyOKW, JICIB 1 pPHUINTOBaHHA. Ta HAWOUIBIIO MIPOID BHUMOraM Cy4YacHOTO
OyIIBHMIITBA BIJMOBIAAIOTh KJIEEHI JEpeB'ssHI KOHCTpyKiii. BoHM 103BONSIOTH
M1JBHUINYBATH SKICTh OYJIBHHMIITBA Ta IIUPOKO 3aCTOCOBYBATH 301pHI JeTali Oyib-
K01 (hopMmu 1 po3MipiB. KitleeHI  KOHCTPYKIIiT € HalO1IbIT EKOHOMIYHUMHU T10 BUTPATI
JicoMarepiainy.

BbyaiBenbHa qepeBHHA, il BJaCTHBOCTI.

JlepeBuHa - Marepial OpPraHiYHOTO IIOXOKEHHS. i BHKOPHMCTOBYIOTH Y
OyIIBHMIITBI 3a3BMYaid MICJsI MPOCTOi 00poOKH. BaacTUBOCTI Oy/1iBENBbHOI I€PEBUHH,
Kl BIUIMBAIOTh HA TMPOEKTYBaHHS, OYIIBHHUIITBO 1 EKCIUIyaTallil0 JAepeB'sTHUX
KOHCTPYKITIH:

[To3uTHBHI BIACTUBOCTI:

- Majuii 00'eMHa Bara mpu BiTHOCHO BHUCOKIii MillHOCTI. Po3paxyHkoBuii omip ii
0ocb0BOTO CcTUCKY R ¢=13 MllIa ;

- JIeTKicTh JOOYBaHHS 1 MPOCTOTa 0OPOOKH;

- CHOpUSTJIMBI TEPMIYHI BJIACTUBOCTI JEPEBUHHU (LI€ TOKA3HUK JI03BOJISIE
BUKOPUCTOBYBATH JICPEBHUHY SIK €)EKTUBHOTO YTEIUTIOBAYa) ;

- BUCOKA JIOBTOBIUHICTH OyAiBEIbHOI JCPEBHHH TIPU HAJICKHOMY PEKUMI
eKCIUTyaTarlii KOHCTPYKIIi.

HeraTuBHi B1acTUBOCTI:

- HEOJTHOP1JHICTh OYI0BU J€PEBUHH.

- 3M1Ha po3MipiB AedopMalliil, OJep>KyBaHUX MPU CTUCHEHHI 1 3M'STTI1 IepEBUHU
1] pI3HUMHU KyTaMU J0 HaIlpsIMKY BOJIOKOH,;

- MIITHICTh OY/iBENbHOT JEPEBUHM Y BEJHKINA MIpl 3aJ€KHUTh Bl HASBHOCTI Ta
pO3TalllyBaHHs CYUKiB;
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- 0OMEKEHICTh COPTAaMEHTY OY/iBEIbHOI HATYpaJIbHOI IEPEBUHHU SIK 32 (HOPMOIO
MONEPEYHUX IMepepi3iB Tak 1 3a po3MipamMu (MakCUMajbHa JOBXHWHA MMHJISHUX
JICOBHUX MaTepiaiB 6,5 M, KpyIJIMX BUPOOHUX KOJIOA 8,5 M).

- BeJIMKAa 3aJIeXKHICTh (HI3UKO-MEXaHIYHUX BJIACTUBOCTEH 1 PpO3MIPIB Bij
BOJIOTOCTI;

- BUCUXaHHS JEPEBUHU - € ICTOTHUM HEAOJIKOM, YacTO CYIPOBOIKYETHCS
CWJIBHUM PO3TPICKYBaHHSIM, IO HECE 3a COOOI 3HWKEHHS HECY4oi 3aTHOCTI
JIEpEB'THUX €IIEMCHTIB;

- ycymika, po30yxaHHs, THUTTS 1 TOpIHHS, CXWIBHICTh XIMIYHUX BIUIHBIB,
NICYBaHHS JESKUMH BUAAMU >KYUKIB 1 MOJIIOCKIB.

3acTocyBaHHs HOBHUX MaTepiaiiB THUILY BOJIOCTIHKOL danepu,
JNEPEBOCTPYKKOBUX 1  JEPEBOBOJOKHUCTHX  IUT,  (GiOpomita  J03BOJISE
BUKOPHCTOBYBATH MaJONPUIATHY JUIsl OyA1BHULITBA I€PEBUHY 1 BIIXOIU.

[HaycTpianbHe BUPOOHUUTBO 3 BHUCYLIEHOrO JlicOMAarepiaay 1 3acTOCYBaHHS
HEOOXITHUX KOHCTPYKTMBHHMX 1 XIMIYHHMX 3aXOJIB IIOAO 3aXWUCTy JIE€PEBUHU BIJ
THUTTA 1 MOXKEXKHOI HEOE3NEKM CTBOPIOE YMOBHM I ICTOTHOTO IiJABHUIIECHHS
KamiTaIbHOCTI JEPEB'SHUX KOHCTPYKITIH.

BucnoBku

3acTocyBaHHs JE€PEBUHU B OYJIBHUIITBI €KOHOMIYHO JOIUIbHE 3 YpaxyBaHHIM
BCIX MOXJIMBOCTEH I BUKOpUCTaHHA a00 3aMiHM HOBMMHU MarepiajaMu - 301pHHUM
3aJ11300€TOHOM, T1ICOBUMH,, TIJIACTMACOBUMU 1 1H. Benukuii ekoHOMIYHUN epeKT nae
TAaKOX BUKOPUCTAHHS JAEPEBHUX BIAXOJIB, 3 IKMX BUPOOJISIOTH I€PEBOCTPYHKKOBI Ta
JIEPEBOBOJIOKHUCTI IJTUTH Ta 1HII MaTepiaiu 1 BUPOOH.

YK 378.147.624(079)
MEPEXI 30BHIIIIHBOI'O BOAOINOCTAYAHHSA
Hayionanvruil ynisepcumem biopecypcis i npupoookopucmyseauus Ykpainu

L]esyos B.O., cmyoenm
Hayxosuu kepienux — cm. eéuxn. baxynina B.M.

B cydacHomy OyIiBHUIITBI 3a OCTaHHI POKM BIiAOYyJOCh Oarato 3MiH B
HOpMaTUBHIN gokyMeHtarii. Tak 3rigHo JIBH B.2.5-74:2013 BcTaHOBIIOIOTH
OCHOBHI BHMMOTH JIO TIPOCKTYBaHHS HOBHUX CHCTEM 1 CXEM BOJOMOCTaYaHHS
HACeJICHUX TYHKTIB, PEKOHCTPYKIi Ta TEXHIYHOTO TMEPEOCHAIMICHHS I1CHYIOUUX
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CIIOPY/, MEPEX 1 OKPEeMHX EJIEMEHTIB 30BHIIIHHOTO BOJOMOCTAYaHHS HACEICHHX
MYHKTIB, TPYI MIAMNPUEMCTB, OKPEMUX MIAMPUEMCTB, OYAMHKIB, 1HITUX 00’ €KTIB.

Ili OyniBenbHI HOPMHU MOIIUPIOIOTHCS HA MPOSKTYBAHHS IEHTpaIi30BaHUX 1
HEIEHTPAII30BaHUX 30BHINIHIX CHCTEM, MEpEeX Ta CIOPYJ BOJONOCTaYaHHS
HACeJICHUX MYHKTIB, a TAKOK BUPOOHWYMX MIAMPUEMCTB, IJIs SKUX HE BCTAHOBIICHI
0CO0JIMBI BUMOTH 3 POCKTYBaHHS.

Ane JIBH B.2.5-74:2013 He mommprolOThCS Ha MPOTHIIOKEKHI BUMOTH [0
BOJIOTIPOBOJIB MIAMPUEMCTB, IO BHPOOJSAIOTH, 3aCTOCOBYIOTh a00 30epirarTh
BUOYXOBI PEUOBHUHHM, Ta JI0 BOJIONIPOBOIIB CKJIAJIB JICOBUX MaTepiaiiB MiCTKICTIO
oinmeme HDK 10000 M3 , 00’ekTiB HadTorazomobyBHoi Ta HadTomepepoOHOT
IIPOMHCIIOBOCTI.

JABH B.2.5-74:2013 € 000B’sI3K0OBUMU sl OPraHiB JEP>KaBHOTO YIPABIIIHHSA,
KOHTPOJII0, €KCIIEPTU3HU, MICIIEBOTO 1 PETIOHAIIBHOIO CAaMOBPSITYBAHHS, TIAIPHEMCTB,
oprasizaiiil 1 yCTaHOB, IOPUINYHUX Ta (PI3UUHUX OCIO - CyO’€KTIB rOCHOAAPCHKOI
JISTBHOCTI HE3aJI€KHO BiJT (DOPM BIACHOCTI Ta BIJOMYOI HAJIEKHOCTI.

OO0’€eKTH BOJOMOCTAYaHHSI HACEJICHUX IYHKTIB CJiJI IPOEKTYBATH BiJIIIOBITHO
no JAbH A.2.1-1, IBH A.2.2-3, IBH A.3.1-5, JIBH 360, IbH b.1.3, JIBH B.1.2-5,
CHulI 3.05.04, ICTY b A.2.2-7 Ha OCHOBI 3aTBEPIKEHUX CXEM BOJIOIOCTa4YaHHS,
PO3pOOIEHUX 3T1IHO 3 3aTBEPPKCHUMHU TeHEPATbHIMH TJIAHAMU HACEJIEHUX ITYHKTIB,
a TakoX MICTOOYAIBHOI JOKYMEHTalli Ta TEXHIYHUX YMOB, OTPUMAaHUX MpU
CKJIaJIaHH1 3aBJaHHS Ha MPOCKTYBAHHS, JAHUX OOCTEKEHD 1 MACMOPTHU3ALIIT ICHYIOUHX
MepexK, CIIOPY/l Ta X €I€MEHTIB/

AHani3 JIOCBily €KCIUTyartailii ICHYIOYMX KOMYHAJbHUX BOJIONIPOBOIB A€
MOJKJIMBICTh BU3HAUUTH (DAKTUYHI BUTPATH BOJIU HA OJHOTO KUTEJS NPU PI3SHOMY
CTYNEHI CaHITapHO-TEXHIYHOTO0 OOJaJHAHHSI IKUTJIOBUX OYyIMHKIB Yy pI3HUX
KJIIMAaTUYHUX yMOBaxX. Y Hamlid KpaiHi AII0OTh HOPMU TOCIOAAPCHKO-TIUTHOTO
BoAOCNOXMBaHHA, HaBeAeHl B JIBH.2.5-74:2013. ¥V i HopMu BXOJSATh BUTPATH BOAU
Ha BCl TOCTOJAPCHKOMMUTHI MOTPeOW IIO/EH, IO BHUTPAYAIOTHCS SIK B YKUTIOBHX
OyIuHKaxX, Tak 1 B TpOMajAChKuX OymiBisX (iganbHsX, JIa3HAX, MpajbHAX, KIHO,
Kiy0ax 1 T.10.).

[Ipu mpoekTyBaHHI MEpeX 1 CIOpyA BOJOIOCTAYaHHS CHiA mependadyatv Ha
ICHYIOUMX Mepexkax Ta CcHOopyldax TEeXHIYHE TMEepEeOCHAIEHHS! EHEProeMHOro Ta
ICHYIOUOTO TEXHOJIOTIYHOTO yCTaTKyBaHHs, HOBITHI TEXHIYHI PILICHHS, MEXaHI3allil0
TPYJIOMICTKUX pOOIT, aBTOMATH3AIlll0 TEXHOJOTIYHUX TMPOIECIB, 3aCTOCYBaHHS
Cy4acHOTO O0JlaJHaHHSI, PEarceHTiB, a TAKOXK MPOTPECUBHUX TEXHOJIOT1H OYHUINECHHS, Y
TOMY YHCJI 3HE3apa)KCHHsI, IOOUMIICHHS BOAM 1 00OpOOKHM Ocaay, WOro yTHIIi3alliio
a00 BUKOPHCTaHHS 3a pe3yjbTaTaMU BHKOHAHMX HAYKOBO-IOCHIIHUX pPOOIT. Jlys
OJIepKaHHS CIIOKMBA4aMU BOAM TapaHTOBAHOI SKOCTI 1 KIJIBKOCTI TEXHOJOTIYHI
CXEeMH, KOHCTPYKIIi, MaTepiajJii Ta YCTaTKyBaHHS, LI0 NpUKHMAaIOThCS, MOBHHHI
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3a0e3neyyBaTu O€3BIIMOBHICTh (DYHKIIIOHYBaHHS MeEpeX, CHOpyd Ta CHCTEM
HPOTSITOM PO3PAaXyHKOBOT'O CTPOKY X eKCIuTyartalii, peMOHTHY 3AaTHICTh CIIOpPYJ,
OyTH €KOHOMIYHUMHM Ta €()eKTUBHUMHU.

VJIK 729

BUKOPUCTAHHS BITYMHO-EMYJIbCIMHUX KOMITIO3ULIIHA ITPU
BJAHITYBAHHI IIOKPIBJII

Hayionanvruii ynisepcumem 6iopecypcis i npupoookopucmysamnus Ykpainu

Kyk €.A., cmyoenm
Hayxrosuii kepignuk — k.m.H., npog. Apmonenko M.TI'.

BrnamtyBaHHS MOKpIBENIb OJIMH 13 TPYJOMICTKUX 1 HEMEXaHI30BaHUX IMPOIIECIB.
Bci cnipobu BueHUX 1 KOHCTPYKTOPIB BIOCKOHATIUTH KOHCTPYKTHMBHO-TEXHOJIOTTYHI
pillleHHs] Ta 30LIBIIMTA TEPMIH EKCIUTyaTallli Ha JaHUM dYac HE JaB IMO3UTHBHUX
pe3ynbTariB. HallO11b1l BAAIO0 MPOMO3UIIEID € 3aMiHa PYJIOHHOI MOKpPIBIl Ha 0e3
PYJIOHHI TIOKpIBII 13 OITYyMHO-eMYJIbCiliHOIO OCHOBOIO. Ha chorojHi marepiainu Ha
OITYMHO-€MYJIbCIIHIN OCHOB1 3HAWIIUIM IIMPOKE BUKOPUCTAHHS, K IIPH BIAIITYBaHHI
riAPOI30JAMIi, TaK 1 MPU BIAIITYBaHHI MOKPIBIl. AHami3 MOPIBHAHHS TEXHIKO-
€KOHOMIYHMX TMOKa3HWKIB (Ta0.l) [MX MOKpPIBEIBHUX MaTrepiaiiB Ja€ IiJICTaBU
BBAXKATH, IO BJIAINITYBaHHS MOKPIBEIh HA OCHOBI OITYMHO-EMYJIbCIHHIN KOMIO3MUITIT
€ HaWOUThII 1HAYCTpiaJbHUM, BHUCOKOMEXAHI30BaHMM Ta HAWOUIBII JOBTOBIYHUM
MOKPIBEJTLHUM MaTepiaioM.
Tabmuns 1.
TexHiK0-eKOHOMIYHE MOPIBHSAHHA PYJIOHHOI MOKPIBIII 1 0€3 pyJIOHHOI HAa OCHOBI
01TyMHO-EMYJIbCIHHOT KOMIO3UIII1

[TokpiBns
[Toka3Huk
pYJIOHHA MaCTHKOBA
Burtpartu marepianis:

- OITyM, KT 15000 7000
py0epoiin, M2 3300 —
CKJIOTIOJIOTHO, M? — 170
wiiBka [1BX, m? — 30

TpynomicTKiCTb, JTHO-3MIHH 80-120 30-45
JIOBTrOBiIUHICTH IOKPUTTS, POKH 5-10 > 15
Cryninp Mexanizatlii, % 10 66-70
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BucHoBok
3acTocyBaHHS ~ OITYMHO-€MYJIbCIMHMX  KOMIO3MIIIA TpU  BIAIITYBaHHI
MOKpiBeJb OyAiBeNb € HAaHOUIbIII MEXaHI30BaHUM TEXHOJIOTIYHUM MPOIECOM, IO Ja€
3MOTy 3MEHIIUTHU TPpy10B1 BUTpatu Ha 20 — 25%. KpiM Toro, JOBroBiUHICTh MOKPIBIII
301IBIIYETHCS K MIHIMYM Ha 5 — 7 pPOKIB.

YK 378.147.624(079)
IHNPOEKTYBAHHA TA BYAIBHULTBO TEJIAATHUKIB I KOPIBHUKIB
Hayionanvnuii ynisepcumem 6iopecypcis i npupoookopucmyseanus Ykpainu

bouxos O.1., cmyoenm
Hayxosuii kepignuk — k.m.n., ooy. baxynin €.A.

BupocTtuTtu 310poBHX TBapWH - OCHOBHE 3aBJaHHS TBapUHHUITBA. Bix Toro, B
AKUX YMOBaX YTPUMYETHCA 1 3 KOO TypOOTOIO BUPOIILYETHCS MOJOJHSK, 3aJICKHUThH
Te, HACKUIBKH 370pOBHM OyJie BelHMKa porata Xymoba. I masexo He OCTaHHIO pOib B
3a3HAYCHUX YMOBAX YTPUMaHHS TPAIOTh TEISATHUKH.

[IpoekT TensTHHWKA MOBUHEH BPaxOBYBaTH T€, B SKUX YMOBaxX B KOHKPETHOMY
TBapUHHUIIBKOMY TOCIIOJApPCTBI YTPUMYETHCA JOPOCIUM porata Xyaoba: Kparie,
AKIIO TEJAT 3a3/Jalieriib MPUBYAIOTh 10 YMOB MailOyTHBOTO 3MICTy, 1100 3Tr070M
3MiHa YMOB HE BUKJIMKaja B HUX CTPECOBOTO CTaHy.

Sxumu 6 He OynM CIOpYyIU JJIS YTPUMAHHS MOJIOJHSKY - KJIACHYHI TEISTHUKH,
aHrapu ab0 TEHTIB - BOHM IMOBHHHI BIJMOBIJATH CaHITAPHO-TITIEHIYHUM HOpMaM, a
TakoX OyTH 3pyYHMMH B eKcIutyaTallii. BymiBHUIITBO TEISITHHMKA Ma€ BECTUCS 3

Puc. 1. TensaTHuk anrapHoro tumy Puc. 2. TeaaTHUK TEHTOBOIO THITY
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JUis TATPUMKMA YMCTOTH B TEISATHUKAX OCOOJIMBE 3HAYEHHS MAa€ MPHUCTPii
nigior. Jlobpe 3apexoMeHayBaiu cebe MiAJIord 3 JIETKMX OETOHIB: BOHU JIOCHUTH
n00pe TpUMaloTh TEII0, BOJOHEIPOHUKHI, 3py4YHI1 MpU 30HUpaHHI 13 3aCTOCYBaHHSIM
MUIOYMX 1 Je3iHdikyrounx 3aco0iB. JIo TOro >k BOHHU JOOpE TMOEIHYIOThCSA 3
e(eKTUBHUM METOJOM YTPUMAHHS TEJIAT Ha TJIMOOKINA COJIOM'STHIM i ICTHIIIIL.

Koxen mpoekt OyniBHUITBA TENSATHUKA IHAMBIAYalbHMA 1 BpPaxOBYE
OCOONMBOCTI pErioHy, a TakKoX ToOakaHHA KIi€HTIB. Po3Mip TensITHHKA
0e3IMoCepeIHbO 3AJICKUTh BiJI CHITOBOTO 1 BITPOBOTO HAaBAaHTKEHHS. 3aJCKHO BiJ
KJIIMaTy PErioHy TENATHUK 3a Oa)KaHHSM YTEIUTIOITh. BaxinBo m00 B TENATHUKY
MIITPUMYBABCSl ONITUMAIBHUN MIKPOKIIIMAT - B MEPIIl JIHI KUTTS OCOOJMBO BaXKJIMBO
3am00IrTH MOYKJIMBOCTI YTBOPEHHS MPOTATIB 1 MiABUIIEHHS BOJOTOCTI B TEJSTHUKY.
JIJIst 1bOTO MIJUIOTH B KIITHHAX POOJISITH IPaTYacTi, a TEJIATa MICTATHCS Ha TJIMOOKIN
cosioM'siHI migcTuaul. [Ipy npomMy BaXXJIMBO MPOBOAMTHU 3MIHY HIJACTHIKK B MIipy
3BOJIO’KEHHSI.

Po3mipu TensiTHMKa BU3HAYAIOTHCS BiJ BUPOOHMYMX 1 €KOHOMIYHUX YMOB, a
TaKOX B 3aJ€KHOCTI BiJ TMPUPOJAHO-KIIMATUYHUX OCOOJIMBOCTEH perioHy, mobd He
BUHUKAJIO TPYAHOLIIB 13 3a0€3MeUEHHAM MOJIOIHAKA KOPMOM.

JloOpe ciyxarb LUIAM BHUPOIIYBAHHS MIITHOTO MOJIOJHSAKY TEJISTHUKH 3
npodurakTHYHUMH O1okamu. Taki OJ0Kku 3a3BUYail pOOJIATH 3 130IbOBAHUM BXOJIOM.
Kpim toro, 610ku moBuHHI OyTu 3a0e3neyeHi KIITHHAMU a00 OyAMHOYKaMU ISt
IHIUBITyaJIbHOTO YTPUMAHHS TEJAT, 00 XBOpPI TBAPUHU HE KOHTAKTYBAJIM OJIMH 3

OJIHUM, a TAKOX JJIs 3py4HOCTI pOOOTH BETEPUHAPIB.
\ ! i

Puc. 3. Cexiid TeIITHUKA

Cucremy kaHamizaiii Ta BEHTWIALII0 B NPO(UIAKTUYHHUX OJIOKaX IMEPEBAXKHO
KOHCTpPYIOBAaTH aBTOHOMHY. Lle nmomomoske BOepertd TENATHUKU BiJ MOLUIMPEHHS B
HHUX XBOPOO.

Jlis 310pOBHX K€ TENAT 3aCTOCOBYETHCS, K MPaBWIIO, TPYNOBE YTPUMaHHA (3
Mig00pOM B OJHIA TPymi TEISAT OAHAKOBOTO BIKY 1 MiIOry). 3 II€I0 METOIO
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TEJNSATHUKH JUIATHCS NMEPErOpOJKaAMH HA CEKIIll, B KOXKHIN 3 SIKUX MICTSATBCS OKpeMi
IpyInu MOJIOAHSIKA.

OcTanHIM 4YacoM B Halliil KpaiHi aKTUBHO MepelMaeTbcs KaHAJIChKUI METOJ
yTPUMAaHHS TENSAT B XOJOJHUX YMOBAaxX, IO JO3BOJISIE TapTyBaThd MOJIOJHSK 1
BUPOIIYBaTH TOTOJIB'SE MIIIHOTO, CTIHKOTO 0 MPOCTYAHUX 3aXBOPIOBAHb BEJIUKOI
poraroi xymobwu. J[[ns 1poro MeTomy, BXKE [aB TO3UTHBHI peE3yibTaTH TIPH
TOCTIKEHHAX, J00pe MIXOAITh KapKaCHO-TEHTOBI aHTapu. BOHU TO3BOJISIOTH
TaKOX EKOHOMHTH EJIEKTPOCHEPTito, OCKUIbKK Onu3bko 70 BiICOTKIB COHSYHOTO
CBITJIa TIPOITYCKAETHCA MPO30PUM TEHTOBUM IMOKPUTTSAM. BEHTWIIALSI B TEHTOBHX
TEISATHUKAX 3a0e3MevuyeTbcs MIAHOMHUMHU BEHTWISIIHHUMU IITOPAMH, HPUUOMY
nepeadoaveHU BUX1J BIAMPAIbOBAHOTO MOBITPS Yy BEHTWIAIIWHY IIUIMHY, HAKPUTY
B1JI OTaJIIB KO3UPKOM.

He ocramHio ponb mpu BUOOpI TBAPUHHHUIIBKUM TOCIIOJIAPCTBOM KapKacHO-
TEHTOBOT'O aHTapa Ipa€ Moro AenieBu3Ha, MBUAKICTh OYIIBHUIITBA 1 EKOHOMIYHICTD B
eKCIUTyaTarlii.

ByniBHUILITBO TEHTOBUX TEISATHHUKIB JOILIBHO HE TUIBKH B IIBJACHHUX perioHax,
a i y HeHTpaJbHUX.

VIIK 624.154

KOMITIOTEPHE MOJAEJIIOBAHHA 3UEIIVIEHHA APMATYPU 3
BETOHOM B 3AJIEZKHOCTI BIJI MACIITABY

Hayionanvruil ynisepcumem oiopecypcis i npupoookopucmyseauus Ykpainu

Kopowe M. A., cmyoenm
Haykosuti kepignux — k.m.n. /[mumpenxo €.A.

Cunm 34erUieHHs CTBOPIOIOTH CKJIAJAHUNA HampyKeHO-Ie(opMOBaHUN CTaH B
apMOBaHUX €JEMEHTAaX 3aJi300€TOHHUX KOHCTPYKUiNA. TouHICTh BH3HAYEHHS
OCHOBHHUX TapaMeTpiB 3UEIUICHHS B 3aJ11300€TOHHOMY €JIEMEHTI (3yCHJUISI B CTEPIKHI,
JOBXKMHA WOTO aHKEepYBaHHS, HAMPY>KeHHS 1 Aedopmariii 34eTieHHs ) y BeTUKii Mipi
3QJIEKUTh Bl BPaXyBaHHsS pEaJbHUX PEKMMIB HABAHTAKEHb 1 YMOB €KCILTyaTallii
KOHCTPYKI[IM, a TaKOX MPaBUILHOTO BHOOPY PO3PAXYHKOBHUX CXEM, SIKI HAHOUIbIII
NOBHO BPaxOBYBYIOTh OJHOYACHY JiI0 IMO3JIOBXKHIX 1 MOMNEPEYHUX HaANPYKEHb
B3aeMojii apmarypu 3 0eToHOM. B ocTaHHbOMY BHIIQJKy IIMPOKI MOKJIMBOCTI AJIS
moOyI0BU TeOpii 3UeTyIeHHs BiIKpuBae MeTo/] ckiHueHHuX eneMeHnTiB (MCE).
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B pamMkax 1poro wMeromy 3UeIUICHHS apMmaTypu 3 OCETOHOM MOKHA
JTOCHIDKYBaTH, OINUCYBAaTH 1 aHAJIITUYHO MOJEIIOBAaTH Y JIEKIJIBKOX PI3HUX
maciTabax. i macirabu 3a3Bruail BU3HaYal0ThCsl TAKUMH BUMIpAMU: CTPYKTYpPHUN
€JIEMEHT, apMaTypHUI CTPUKEHB 1 BUCTYNH Ha apMartypi. Mogenb, po3po0ieHa s
3YCIUICHHA B creur@iyHoMy MaciiTali, BUMara€ yHIKaIbHOIO Habopy HdaHUX 1
BIJIMOBIAA€ JIHIIIE PSTy BU3HAUCHUX (PI3UYHUX MOJIETICH.

MopnentoBanHsl 34YeIUICHHS B MaclITadi KOHCTPYKTHBHOIO eJieMeHTa
nmoTpedye PO3BUTKY TakKOi MOJENi, sKka O XapaKTepusyBaja M0 34YCTUICHHS Ha BCIO
0anky, KoJIoHy abo iXHIH CTHK. 3a3BHMYail Taki MOJENII BIANOBIIAIOTH 3YEIJICHHIO
TUIBKM I8 OJIHOTO CIEeUU(PIYHOr0 KOHCTPYKTHUBHOro eneMeHTta. Llg cucremHa
3QJIKHICTh 000B’SI3KOBA, TOMY 1110 B 300p1 €KCIIEPUMEHTAIBHUX JaHUX B MaciTabi
KOHCTPYKTHUBHOTO €JIEMEHTa HEMOXJIMBO IILJTKOM 130JTFOBAaTH MEXaHI3MH 3YCTUICHHS
BIJ [Iii 3TUHY, 3pi3y Ta Kpy4eHHA. TakoX, HEMOKJIMBO BU3HAYUTH TOYHO CTaH 30HU
3UCIICHHS TIiJ] Yac eKCIepuMeHTy. Ha mMomaTok 10 CTBOpPEHHS MOJIEN 3YETUICHHS,
sgKa HE MOXKe€ OyTH 3aCTOCOBaHa Yy BCIX BHUIIQJIKaX, PO3BUTOK MOJINl B MacuITadl
KOHCTPYKTHUBHOTO €JIEMEHTa 3a3BU4Yail HE IMOJIETHIyE ii BUKOPHUCTAHHS B MeEXax
HENEepPEepBHUX CKIHUCHHHUX €JIEMEHTIB.

3uerieHHsT MOKHa pO3IJIsAaTH 1 B MaciiTabl BUCTYNIB HA apMaTypHHX
CTPHMKHAX. Y 1bOMY MacmTadl 34erUIeHHS BU3HAYAEThCA (PI3UKO-MEXaHIYHUMU
BJIACTUBOCTSIMHA  IIEMEHTHOTO KaMEHIO 1 3allOBHIOBa4Ya, XapaKTEPUCTHKAMU
ne(OpMATHBHOCTI apMaTypHOTO CTPYIKHS, TIIepeJaBaHHAM HAMPYXKEHb MiXK
IIEMECHTHUM KaMEHEM 1 3allOBHIOBAYEM 1 MIpOIO PO3CISIHHS €HEprii BHACIIAO0K
TPINIUHOYTBOPECHHS 1 3MUHAHHS IIEMEHTHOI'O KaMEHIO 1 3amoBHIOBavya. OJIHAK JaHi,
10 BU3HAYAIOTh (h13UKO-MEXaHIYHI BJIACTUBOCTI IIEMEHTHOTO KaMEHIO, 3allOBHIOBaYa
1 MarepiajmiB 30HM 34YCIJICHHS JIA0OpATOPHUX 3pa3KiB  3alli300€TOHY, SIKi
BUKOPUCTOBYBAJIMCS B PI3HUX JOCTIPKCHHSX 3YEIUICHHs, € oOMexkeHi. Po3BUTOK
AQHAJIITUYHOI MOJIEJl CHUCTeMHM Y IbOMY MaciiTadl YCKJIaJHEHUW HEOOX1IHICTIO
3Ba)kKaTU Ha HEOJHOPIJIHICTh OETOHY, BU3HAYaTH TOYHI AedopMallii apMaTypHOi cTall
1 TpiMH B O€TOHI MOONM3y CTpWXKHA. BukopucranHs Mozem B MacuTadi
apMaTypHUX BUCTYIMIB B INIOOATBHINA MOJENI METOy CKIHYCHHUX €JIEMEHTIB BUMarae
BBEJICHHSI CKJIQIHUX aJITOPUTMIB 200 IpiOHOT PO3OUBKH.

JUist  MOCHIJDKEHHS 3YeIJICHHS HaWKpaluM TPEJCTaBISETHCS MACIITA0
apMATYPHOTO CTPHXKHA. Y T1hOMYy MacmTabi 30Ha 34YCIUICHHS TMPEICTaBJICHA
OJIHOPIJTHUM TUIOM. B ekcrnepuMeHTanbHUX A0CHiax 3a3BUYail BUKOPUCTOBYIOTHCS
3pa3Kd JIOCTaTHBOTO PO3MIpPYy, MO0 BBaXXKATH CUCTEMY CKJIAJEHOIO 3 OIHOPIAHOTO
0eTOoHy, cTalll 1 30HU 34erieHHs. ExcrepruMeHTalbH1 J1aHl 3 YMCIEHHUX MOMEpeaHiX
JOCTIIKEHb LbOTO THUIY JOCTYIHI 1 BU3HAYalOTh SIK caMe 3YEIUIeHHA, Tak 1 Horo
3MIHY SK (YHKIO CeU(PIYHIX XapaKTePUCTUK CTaHy 30HU 3YCIUICHHA. Y I[bOMY
MacmTabl CTaH 30HM 3YETUICHHS MOJXKHA XapaKTepu3yBaTH (Pi3HMKO-MEXaHIYHUMH
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BJIACTHBOCTSAMHU OETOHY 1 cTami (HampuKiIaa, MIIHICTh OETOHY Ha CTUCK 1 PO3THT,
MeXa TPIIMIMHOCTIHKOCTI OeToHy abo Meka TEKydoCTi apMmaTypH), SKi J100pe
BHU3HAYAIOTHCS CTaHAAPTU30BAaHUMH BUIpPOOyBaHHSMU. HapeinTi, mnpeacraBieHHs
30HHU 3YEIUICHHS B IIbOMY MAacCIlITa0l YMOXKIIMBIIIOE IO CYTI MpsiIME BUKOHAHHS MOJEII
B robanbHid mozeni MCE momipHOi CKIagHOCTI 1 MOMIpHUX OOYMCIIOBAIBHUX
MOYKJIMBOCTEH.
BucHoBok

[IpoBeneHo aHali3 OCHOBHHMX IMAXOMIB 3 MOJETIOBAaHHS 30HH 3YCTUICHHS
apmatypu 3 OeToHOM MeToaoM ckiHueHHHX einemeHTiB (MCE) 3 Touku 30py
MacimTabyBaHHs ~XapaKTEpHUX €JEMEHTIB, W0 BHU3HAYAIOTh 11 HAIPYXEHO-
neopMoOBaHMI CTaH 13 BU3HAYEHHSIM OCHOBHHMX OCOOJMBOCTEH Iux miaxonaiB. Ha
OCHOBI TPOBEICHOTO0 aHajizy OyJ0 BHUSIBICHO, IO HAWOUIBII e()EKTUBHUM Ta
YHIBEpCAIBHUM TMIJAXOAOM IS JOCHIIPKEHHS 30HM 3YEIUJICHHS € MOJemi, IIo
BUKOHYIOTBCSl Y MacIITadl apMaTypHOTO CTPUKHS.

YK 624.154

OCOBJIMBOCTI PO3PAXYHKOBUX MOJIEJIE HOPMAJIbBHUX
NEPEPI3IB EJIEMEHTIB 3AJI30BETOHHUX KOHCTPYKIIIN

Hayionanvruii ynisepcumem 6iopecypcis i npupoookopucmysanus Ykpainu

Menvrux O.FO., cmyoenm
Hayxkoeuii kepisnux — k.m.H. Imumpenko €. A.

[Tlin momemnto omopy OETOHY Ta 3a1i300€TOHY CHJIOBUM BIUIMBAM 3a3BUYaid
PO3YyMIIOTh MEBHUM MTpooOpa3 mpoiiecy aehopMyBaHHsS OSTOHHUX Ta 3a711300€TOHHUX
€JIEMEHTIB 1 KOHCTPYKLIH, 10 BIATBOPIOE iX peaibHUI HAMpy>KEeHO-Ae(hOPMOBAHUIA
ctad. B cuioBuX mMojensx OCHOBHI CTaTWYHI CIIBBIIHOIICHHS (PIBHSIHHS PIBHOBArM)
peani3yloThes 3a JOTIOMOTOI HampyXeHb, B AedopMamiiHux — yepe3 aedopmarlii
Marepiaiis.

CunoBa mMoJiens, ska Oyina MpuiiHATa I PO3PaXyHKYy HOPMAJIBHHUX TEPepi3iB Yy
CHIilI 2.03.01-84*, mayia HACTYMH1 HEJOJIIKHU:

-  [pWU HEAOTPUMAHHI TPHUHIMIY IIACTUYHOTO PYWHYBAHHS Y
po3paxyHKax IO3allCHTPOBO-CTHCHYTHUX €JIEMCHTIB HEMOXKJIMBO YHUKHYTH
«EMITIPU3MY»;
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- PO3paxyHKOBI 3aJIKHOCTI, SIKI HE BPAaXOBYIOTh pealibHl JiarpaMu
neopMyBaHHS ~ MarepialliB  HE  BIATBOPIOIOTH  (I3UYHHUMA  3MICT
MO/IEJIbOBAHUX SIBILI;

- pO3paxyHKH 3a711300€TOHHHUX €JIEMEHTIB 3a TPAaHUYHUMHU CTaHAMU
CIHMPAIOTHCA HA P13HI BUXI/IHI MEPEAYMOBH 1 TOMY € I0BOJII aBTOHOMHHUMH 1
HaBITh HE MOB’SI3aHUMHU MIX COOOI0.

Takox y psal po3paxyHKOBHUX BHITAJKIB MeTOAWKA, 3ampoBampkeHa y CHill
2.03.01-84* mpu3BOAMTH SK [0 3aBUIICHHA HECydol 3JaTHOCTI EJIEMEHTIB
3a/11300€TOHHUX KOHCTPYKIIM, Tak 1 JI0 TEpPEeBUTPAT IMO3JI0BXKHBOI apMaTtypu 3
JUISHKOIO TekydocTi mpu & < &g.

3anpoBaKeHHSI Yy TPAKTUKY MPOEKTYBAHHS 3a11300€TOHHUX KOHCTPYKIIIN
HeniHiiHOo1 nedopmariiinoi monem (HAM), a came, y JIBH B.2.6-98:2009, 3aramom
J03BOJISIE OLIBII TOYHO BIATBOPIOBATH pealbHUN HamNpyKeHO-Ie(pOpMOBAaHUMN CTaH,
SIK OETOHHUX, TaK 1 3aJ11I300€TOHHUX €JIEMEHTIB 1 KOHCTPYKIIiil.
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Puc. 1. Po3paxyHkoBuii mepepi3 3aai300€TOHHOI OaJIKH 1 llarpama «Ge-Ec»
OETOHY MpHU CTUCKY TP po3paxyHKy 3a HJIM.

OcnoBoto H/IM € 3aranbHONPUNAHATI MOJOKEHHS, OCHOBHUMHU 3 SKUX € YMOBU
pIBHOBaru, TrinoTe3a IUIOCKMX TEpepi3iB Ta BHUKOPUCTAHHA TIOBHOI Jllarpamu
nedopmyBanHs MatepianiB. Jlepopmariiiina Moaesb Ja€ MOXKIUBICTh IOBHOK MIPOIO
BpaxyBaTH HeJiHIMHE AedOopMyBaHHs OETOHY, BIAIMOBUTHUCS BiJl 3alBUX €MITIPUYHUX
3aJIEKHOCTEH 1 OUIBII TOYHO OI[IHUTH HAIpPY>KEeHO-1e(hOPMOBaHUI CTaH HOPMaJIbHUX
Mepepi3iB €JIEMEHTIB 3a711300€TOHHUX KOHCTPYKIIM Ha PI3HUX PIBHAX HaBaHTAKCHHSI,
BKJTFOYAIOYHM TPAHUYHHH, a TAKOK YHUKHYTH MEPEOIIIHKHA MIITHOCTI OETOHY.

Pazowm 13 tum, ais HIIM Takoxk xapakTepHi IEBHI HEJIOJIIKU:

- BI/ICYTHICTb [TIE€BHUX KPUTEPIiB BUUEPIIAHHS HECYUOi 31aTHOCTI;

- 30epeKeHHs] eMITpU3My B PO3paxyHKaxX 3a TPAHUYHUMH CTaHAMHU JPYToi
Ipynu;

- HEOOXITHICTh PO3B’SI3KY CHCTEM HEJIIHIMHUX PIBHSHb PIBHOBAru YMCEILHUMU
METOJIaMH 1T€pallifHUM HUIAXOM, [0 3HAYHO YCKJIAIHIOE MPOLEC BUKOHAHHS
PO3paxyHKIB Bpy4HY Ha BIAMIHY BiJ po3paxyHKy 3a meroaukoro CHill 2.03.01-84*,
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BuchoBok
Po3rnssHyTi OCHOBHI OCOOJIMBOCTI, IepeBard Ta HEIOJIKA CHUJIOBUX Ta
nedopMaliitHuX Mojesied pO3paxyHKy €JIEMEHTIB 3a1300€TOHHUX KOHCTPYKIIIN, sK1
BUKOPHCTOBYIOTHCSI y MIIOYMX HA JaHUW Yac Ta TMOMNEepeAHIX HOPMATHBHHUX
JTOKyMEHTaX.

VJIK 624.154

EKCIIEPUMEHTAJIBHI JOC/IIOKEHHSA 3YEIIVIEHHA APMATYPH 3
BETOHOM B 3AJIEXKHOCTI BI/JI 3AXUCHOI'O IIAPY

Hayionanvnuii ynisepcumem 6iopecypcis i npupoooxkopucmysanus Yxpainu

Jlocineyw FO.P., cmyoenm
Hayxkosuii kepignuk — k.m.n. /[mumpenxo €. 4.

B ocraHHI poku BIOCKOHAJEHHS 3ai300€TOHHUX KOHCTPYKIIM MOB'I3aHO 3
mpo0JIeMOIO 3YETICHHS apMaTypH 3 O€TOHOM, sika Ma€ (pyHIaMEHTAIbHE 3HAYCHHS
JUTS TEOPIi 3a11300€TOHY Ta MPAKTUKH OyI1BHULTBA.

[IpoOnema 34eryieHHsI € HABaroMilo B OMOP1 3a71300€TOHHUX KOHCTPYKIIIMA
CWJIOBMM 1 JAepopMaliiHMX BIUIMBAM Ta Ma€ TMPAKTHYHE 3aCTOCYBaHHS IpHU
POEKTYBaHHI OyiBeNb 1 CHOPYH 13 3ali300€TOHY 3 HECYYHMMHU CTIHAMH, OaJIOK 3
OTBOpaMHU 1 KOJIOH, KOHCTPYKIIH OyNb-IKUX OO'€KTIB MpPH HASBHOCTI JE(hEKTIB 1
HOILIKO/KEHb y HUX.

Ha BenuuuHy rpaHMyHUX HANpyKEHb 34YEIJICHHS BIUTUBAIOTH O0arato (paxTopis,
OCHOBHHM 3 SIKHX € MILHICTh OE€TOHY, 1aMETp CTEP:KHIB, JOBXHHA aHKEPyBaHHS, a
TaKOXK TOBIIMHA 3aXHCHOTO Imapy OeToHy. B mirounx HOpMax MpOEKTyBaHHS
3a11300€TOHHUX KOHCTPYKIIIM BCTAHOBIIOETHCA MIHIMAJIbHUN 3aXMCHUI 11ap OETOHY,
SAKUW TIOBUHEH TIOBHICTIO 3a0€3MEeUMTH 3YCIUICHHS CTEp)KHIB 3 OCETOHOM 1
NPUAMAETHCS 3 YMOB Cmin > Cminp = d  Cmin = 10MmM, 1€ Crinp — MIHIMAJIBHUIN 3aXUCHUI
map OETOHY 3 YMOB 34eIUICHHSI, a 0 — iaMeTp CTepIKHIB.

bazoBa OBXKHMHA aHKEpYBaHHS apMATYypPHHUX CTEPXKHIB lyrqrd, HEOOXimHA ISt
nepenayvi 3yCHiIb 3UCTJICHHSI 3 apMaTypHu Ha OETOH, a TaKOX PO3paxyHKOBE 3HAUCHHS
IpaHUYHUX HANpyKeHb 34erieHHs fyg 3rigHo 3 JICTY b B.2.6-156:2010 He 3anexaTh
BiJl BEJIMYMHMU 3aXUCHOTO APy OETOHY Cminp. AJIe 3TIIHO 3 pe3ysibTaTaMH cepii
EKCIIEpUMEHTALHUX BUMPOOYBaHb, MPOBEACHUX i KepiBHUIITBOM B.€. babuua y
HarmionansHOMY yHIBEpCHUTETI BOAHOTO TOCTIOIAPCTBA Ta IPUPOJTOKOPUCTYBAHHS Y M.
PiBHe BenmuuMHA 3aXUCHOTO 1IApy OETOHY Cminp, CYTTEBO BIUIMBAE SIK HA T'PaHUYHI
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HANpyKeHHsI 3UYCIUICHHS apMarypu 3 OETOHOM, TaK 1 Ha XapakTep pyHHyBaHHA
OTOUYYIOUOTO OETOHY.

3rifHO 13 MPOrpaMoI0 EKCHEPUMEHTY OyJI0 BHUIOTOBJIEHO Ta BHUIIPOOYBaHO
JeKiIbKa cepii eKCIepUMEHTAIbHUX 3pa3KiB — MPU3M, apMOBAaHUX apMaTypHUMH
CTEPXKHSIMHU, SIKI pO3TAIIOBYBAIMCh Ha Pi3HiHM BiJICTaHI BiJl 30BHIIIHBOI TPAHU 3pa3KiB

(puc. 1).
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Puc. 1 KonctpyktuBHi cxemu nociigaux 3paskiB (& = 100 1 150 mm)
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Ha ocHOBI pe3yibTaTiB €KCHEPUMEHTAIbHUX JOCHIKEHb OYyJIO BUSIBICHO, IO
OpyU 3aXMCHOMY mmapi OeToHy, piBHOMY C=d TpaHWYHI HANPYXCHHS 3YCTUICHHS
3HUXKYIOThCST Maike Ha 20% MOpIiBHAHO 3 IXHIMH 3HaYeHHsSMH Tipu ¢ > 3d, 1o
HEOOXITHO BPaxOBYBATH TPH PO3PaxXyHKaxX aHKepyBaHHA apmarypu. [lopiBHSHHSA
pe3yabTaTiB JAOCHIKeHb 3pa3kiB 3 OeToHy kmaciB C16/20 1 C20/25 He BusSBUIU
BIUTUBY KJacy OCETOHY Ha 3aJIeKHICTh TPAaHUYHHX HAMPYKEHb 3YCIJICHHS BiJl
TOBIIMHM 3aXMCHOTO IIapy OETOHY.

BucnoBok

[IpoananizoBaHo pe3yiabTaTd EKCHEPUMEHTAIbHUX JOCIHIPKEHb  BIUIMBY
3aXUCHOTO IIapy O€TOHY Ha XapaKTep 3UeIUICHHS apMaTypu 3 0€TOHOM, MPOBEACHUX
111 KepiBHUITBOM baduua B.€.

Hana 3agaya moTpeOye TpPOBEAEHHS MMOAANBIIMX  EKCHEPUMEHTAIbHUX
JOCIIKEHD 13 3aJIy4CHHSM IHIIWX BHJIIB Ta KJIACiB apMaTypu 1 OETOHY, a BILUIUB
TOBIIMHU 3aXHCHOTO IIapy OETOHY Ha 3YeIUIEHHS Y 3a1i300€TOHHUX KOHCTPYKIISIX
Ma€e BpPaxOBYBATHUCh SIK NP MPOEKTYBaHHI, TaK 1 MpU MOOYAOBI aHANITUYHUX Ta
YHCENbHUX MOJIENICH 3YeTIEHHS apMaTypH 3 OETOHOM.
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VYK 624.154

BAPIAHTH 3AKOHIB PO3IIOALTY JOTUYHUX HAIIPYKEHDb
3YEIIVIEHHSA APMATYPHU 3 BETOHOM

Hayionanvnuii ynisepcumem 6iopecypcis i npupoookopucmysanus Ykpainu

Xeuwyk B.B., cmyoenm
Hayxkosuii kepignuk — k.m.un. /[mumpenxo €.4.

[Ipu po3paxyHKy 3a/1i300€TOHHUX KOHCTPYKIIH 13 ypaxyBaHHSIM JUCKPETHOTO
pO3TalllyBaHHS apMaTypy HEOOXITHUM € BBEJICHHS 3aKOHY (3aJIEXKHOCTI), sIKa OMUCYE
3B’SI30K JOTHUYHUX HANPYXEHb 3UYCIUICHHS 7. 13 3MILIEHHSAMH apMaTypyd B1JIHOCHO
Oerony S. /s HasBHMX Ha JAaHUH Yac IOCIHIKEHb I[LOTO MUTAHHS XapaKTEPHUM €
3HAYHUWA PO3KUJ JAaHUX, Y PI3HUX JOCHIIHMKIB 3aJI€KHOCTI pO3NOALTY JIedopMmariii
3UEIJICHHS y 1T HU3I BUIIAIKIB 3HAYHO BIAPIZHSAIOTHCS OJIHA BiJ OJIHOI.

ExcriepuMeHTanbHl 1 TEOPETUYHI JOCHIKEHHS CHJI 3YEIUICHHS MIXK
apMaTyporo 1 6ETOHOM IPOBOAUIHUCS NMOYMHAKOUYM 3 20-X pOKIB MUHYJIOTO CTOJITTS.
[IponoHyBanuCh pi3HI BapiaHTH 3aJI€KHOCTI JOTUYHUX HANPYKEHb 3YEIJICHHS BiJl
BEJIMYMHU IPOKOB3yBaHHS apMaTypy BIIHOCHO OETOHY: JIIHIMHUI 3aKOH, CTyIEHEBUI
3aKOH, 3aKOH 1JI€aJIbHUX NPYKXHBOIUIACTUYHUX Aedopmariiii. Ha ocHOB1 pe3yibTariB
BEJIMKOI KIJIBKOCTI €KCIIEPUMEHTIB, siki Oynu npoBeneHi B HAI3b, y 1959 p. M.M.
XoNMMSHCHKUM OYB 3alpONMOHOBAHUI TaK 3BaHUN «HOPMAJIbHHUM 3aKOH.

AHaNoOTiuyHl  JOCHIDKEHHS ~ BUKOHYBAJINCh  3aKOPJAOHHMMHU  BUYEHUMHU.
Pesynbrati 1MX MOCHIKEHb 3aTBEP/PKEHI Y MIIOYUX HOPMax pO3paxyHKy 1
npoekTyBaHHs, a came, y DIN 1045-1, Eurocode 2, CEB-FIP Model Code 90.

[lomanpiie  y3aradbHEHHS  «HOPMAajJbHOTO  3aKOHY»  XOJMSHCBHKOTO
npeacTtasiieHo B poborax X. [lluma, JI. JI. Yoy, X. Okamypa.

3HauYHMI 1HTEpEC MPEICTABIISAE 3AIEKHICTD T, Bl 3MIIIEHb apMaTypH BIIHOCHO
OeTony, 3anpornoHoBaHa A.B. beniaum.

[Ipn HAsSBHOCTI BENWKOi KIJBKOCTI BaplaHTIB 3aKOHIB PO3MOIUTY HAMpPyXKEHb
3UCTIJICHHS 7, 13 3MINICHHSIMHU apMaTypu BIJHOCHO O€TOHY S BHHHUKAE Mpoliema
KOPEKTHOI peai3alfii IMX 3aKOHIB B aHAJTITUYHUX KOMIT IOTEPHUX MOJIEISIX
3YCTUICHHS apMaTypH 3 OETOHOM.

BucHoBok

[IpoananizoBaHO OCHOBHI 3aKOHM (3aJIeXKHOCT1) JIOTUYHHMX HAINpPY>KEHb
34YEIUICHHS 7. BiJl 3MILIEHb apMaTypH BIAHOCHO OETOHY S.

XapakTepHOIO OCOOIMBICTIO IIMX 3aKOHIB € T€, 1[0 BOHHU HAMPSAMY 3aJIekKaTh B
METOJHMKHN €KCIIEPUMEHTAILHUX JOCIIKEeHb, 32 pe3yibTaTaMu SKUX OyJTu OTpUMaHi
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OCHOBHI 1X MapaMeTpu 1 caMe PI3HICTh LIUX METOAMK 1 MPU3BOJIUTH O PI3HHULI, Y
KiHIIEBOMY paxyHKy, B 3aKOHax (3aJIeKHOCTSX) PO3MOJIiTY JOTHYHUX HAIMPYKEHb
3YETUICHHS 7, Bi/l BIIHOCHUX B3a€EMHUX 3MIIIEHb apMaTypH BIIHOCHO OeToHy S. ToMy
camMe pO3pOOJICHHS €IMHOI CTaHJAPTU30BAHOI METOJMKH EKCIEPHUMEHTaIbHIX
JIOCTIKEHb, pPe3ylbTaTH, SKUX OyAyTh HAMOLIBII IMOBHO BIANOBIAATH peasbHIN
poOOTI KOHCTPYKIIIH TpHU3BEE IO MOAAIBIIOTO PO3BUTKY €IMHOI TEOPii 3YCTUICHHS
apMaTypu 3 OETOHOM.
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3cvE apMaTYPH BifHOCHO DeToOHY, M

Puc. 1 ExkcnepuMeHTanbHa 3a1€KHICTh HAPYXKEHb 3YCTIJICHHS 7, B1JT
BIJTHOCHUX B3a€EMHUX 3MIIIEHD S.

VJIK 631.164.23:338.43:351.823

IHBECTYBAHHS ATPAPHOI'O BUPOBHHUKA. CBITOBA ITPAKTHUKA,
JAEPKABHI ITPOI'PAMMU, CTATUCTUKA

Hayionanvruii ynisepcumem oiopecypcis i npupoookopucmysanus Yxpainu

Ymancokuii M.O., cmyoeum
Hayxosuii kepienux — x.e.H. Menvnux B.1.

CporoJiHi arpapHuii CEKTOp, 3a TaHUMHU ypsfay, 3aiimae 18 % y crpykrypi BBII
VYkpainu, a eKcrnopT arpapHoi NMpOAYKIlli MPUHOCUTH Maibke 38 % BCiel BaIOTHOI
BUPYUYKHU. Y CUTBCBKOMY TOCTIOJIAPCTBI 3pOCTAIOThH 1HBECTHUIIIT 1 UUCTIO0 POOOYHX MiCIIb.

Arpapni BupoOHuKH He crutauyBanu [IJIB g0 OwomxeTy, akyMylioud CyMu
NoJaTKy Ha cnenpaxyHkax. {1 KomTu moTiM BUKOPHUCTOBYBAJIUCH Y TOCTIOAAPCHKIN
TISTBHOCTI (3aKyHIBIISL CHPOBUHM, 001aiHanHs To1lo). 3 2016 poky Aito crienpexumy
obMexkeHo, a 3 2017 — ckacoBaHO MMOBHICTIO.
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KitouoBi npo0semMu po3BUTKY arpapHOTo CEKTOPY EKOHOMIKH Y KpaiHH:

- HEJOCTaTHICTb HOPMATHMBHO-TIPABOBUX 3acajl Ta BIACYTHICTb MOTHBAIi 10
Kooreparlii Ta yKpymHeHHs JpIOHUX CUIBChKOTOCIOJAAPChKUX BHUPOOHHUKIB B paMKax
CITBCBKHX TpOMaJl, HHM3bKa TOBAPHICTh BUPOOHUIITBA TMPOAYKIli, OCIaOJICHHS
€KOHOMIYHOTO MiITPYHTSI PO3BUTKY CLIBCHKUX TPOMATI;

- HecTabubHI KOHKYPEHTHI TMO3MINI BITUYM3HSIHOI CLIBCHKOTOCIIOAAPCHKOT
IOPOAYKII Ta MPOJOBOJBCTBA Ha 30BHIIIHBOMY pPHHKaxX uepe3 HE 3aBepIICHHS
MPOIIECiB  ajamnTailii 10 €BPONEHCHKUX BUMOT IIOJAO SKOCTI Ta O€3MeYHOCTI
CLILCHKOTOCTIONAPCHKOT CUPOBUHU Ta XapUOBUX MPOIYKTIB;

- HU3bK1 TEMIIH TEXHIKO-TEXHOJOTTYHOTO OHOBJIEHHS BUPOOHUIITBA;

- pU3UKUA 30UIbIIEHHS BUPOOHUYMX BHUTpPAT Yepe3 3pOCTaHHS 3HOLIECHOCTI
TEXHIKH, TIEpEeBaKaHHS BUKOPHUCTAHHS 3acCTaplIMX TEXHOJIOTIH, 3pOCTaHHSI BapTOCTI
HEB1THOBITIOBAIBHUX MPUPOIHUX PECYPCIB B CTPYKTYpi COOIBAPTOCTI;

- 3HaYHI BTPaTH MPOAYKILII Yepe3 HETOCKOHATICTh IHPPACTPYKTYpU arpapHoro
PUHKY,JIOTICTUKH 1 30€pIraHHs;

- BIJICYTHICTh MOTHUBAIIIl BUPOOHUKIB IO JOTPUMAHHS arpOEKOJIOTYHUX BUMOT
BUPOOHUIITBA,

- oOMeXeHa €MHICTh BHYTPIIIHBOTO PHUHKY arpapHoi NpOAYyKIli Ta
MPOJIOBOJIHCTBA, 0OYMOBJIEHAa HU3BKOIO IIATOCIIPOMOXKHICTIO HACETICHHST;

- HEJIOCTaTHS €(PEKTHUBHICTh CAaMOOpPraHi3alli Ta CaMOpEryJIOBaHHS PHHKY
arpapHoi MPOAYKIlli Ta MPOAOBOJILCTBA, CKJIAIHICTh Y BUPOOJIEHHI KOHCOJIIIOBAHOL
MO3ULI{ CUTBCHKOTOCIOIaPChKUX TOBAPOBUPOOHUKIB Y 3aXUCTI CBOIX 1HTEPECIB;

- HeMoiH()OPMOBAHICTh 3HAYHOI YACTUHU CLIHCHKOTOCIIOAAPCHKUX BUPOOHUKIB
PO KOH IOHKTYPY PUHKIB T4 YMOBH BEJICHHsI O13HECY B rajiysi;

- HE3aBEPIICHICTh 3eMeIbHOT peopmu.

["amy3i arpapHOTO CEKTOPY, 10 MOTPEOYIOTh MPIOPUTETHOT MIATPUMKHU:

- M’sICHE CKOTapCTBO, CBUHAPCTBO, KO31BHUIITBO, BIBUAPCTBO, KPOJIUKIBHUIITBO,
O/KITBHULTBO, 1HIMKIBHULITBO 32 PaXyHOK MOTHBAIli CIMEHHUX, MAJIMX Ta CEPEIHIX
TrOCTOIAPCTB 1 IX KOOTIEPATHUBIB;

- CBUHAPCTBO y BEJIUKUX IOCMOAApCTBaX 3a BUCOKOIO PiBHS aBTOMaTHU3alli Ta
MexaHi3arii;

- MOJIOYHE CKOTapCTBO 32 PAaxyHOK PO3BHUTKY JOBTOCTPOKOBHX KOHTPAaKTHHUX
BITHOCUH 13 MOJIOKOTIEPEPOOHUMH MIANMPUEMCTBAMH IIUJIBHO- Ta KHCIOMOJIOYHOTO
HanpsMiB, BUPOOHUIITBA CYXOr0 MOJIOKa (TIEpeBaKHO ISl IOCTaYaHHS HA €KCIIOPT);

- MOJIOYHE CKOTapCTBO y CIMEMHMX, MaJIUX Ta CEpeIHIX TrOCMOJapCcTBax, ix
KOOTIepaTHBaX 3a PaXyHOK CTAaHOBJICHHS 1 PO3BHTKY PETiOHAIBHHUX TOPTOBUX MapOK
13 BUPOOHUIITBA yCiX BUIIB CHPIB, IHIINX MOJIOYHHUX MPOMYKTIB IiIBUIICHOI TOaHOT
BapTOCTI;
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- PO3BUTOK aKBa- Ta MOPEKYJIbTYPH Ha BOJHUX 00’ €KTaX 3arajbHOJIEP:KaBHOTO
Ta MICLIEBOI'O 3HAYECHHS;

- AT1THUITBO, CaJIIBHUIITBO, BUHOTPAIapCTBO Ta HEMIPOMUCIOBE BUHOPOOCTBO,
OBOYIBHHUIITBO 33 PaXyHOK MOTHBAIlll CIMEHHHMX, MAJIUX Ta CEPEIHIX TOCIOAAPCTB 1 iX
KOOTIEPATHUBIB;

- CTUMYJIOBaHHS BHUPOOHHMIITBA HOBUX BHUIIB mpoaykuii (OioeTaHo;y,
pITIaKOBOi Ta CO€EBOi OJIii) Ta PO3MMPEHHS BUPOOHUIITBA AWTIYOTO XapUyBaHHS,
XapYOBHUX KOHIICHTPATIB.

VYpsag B pamkax OporpamMd  MIATPUMKA  BUPOOHUIITBA  BITUYM3HSIHOI
CUIBIOCTITEXHIKH CHpsIMOBYE 1 MIIpA TpH 1 KOoMIleHCYe 25 % BapTOCTI TEXHIKH, sKa
BUPOOJISEThCS B YKpaiHi, 110 MOBMHHO CHPUATH 30UIBIICHHIO Ta 3POCTAHHIO
BUPOOHHUIITBA YKPATHCHKOI TEXHIKH.

VY 2018 poui o0csr nepkaBHUX CyOCHAIN arpapHUM BUPOOHUKaM 301JIbIIUBCS
no 6,3 mupna rpH. BomHowac kputepii JOCTymy Ta PO3MOILITY CYOCHIINA TaKOX
3a3HaJIM 3HAYHUX 3MIH. [3 3a3HaueHOoi cyMu Oiau3bKko 1 Mipa rpH Oyso CHPSMOBaHO
Ha cyOcumli npiOHUM ¢depMepChbKUM rocrogapcTBaM (siki o0poboTh a0 500
rektapiB). Taki rocrmomapcTBa MOXYyTh OTpUMYyBaTd (DIHAHCOBY MIATPUMKY SIK Ha
0e3MoBOPOTHIM, Tak 1 HA TOBOPOTHiM OCHOBI. Lle iHaHCyBaHHS PO3MOAUISIETHCS MIXK
dbepMepCcbKMMHM  TOCHOJApPCTBAMU HAa  KOHKYPCHIA OCHOBI Ta Tmepeadavae
KOMIICHCAIIIK0 BapTOCTI IMIMPOKOTO CHEKTPY PpI3HUX (AKTOpPIB BUPOOHULTBA
(4acTKOBa KOMIIEHCAIIsl BAPTOCTI KPEAUTIB, BUTPAT HA 3aKYMIBIKO HACIHHA TOIIO).

3arajioM CUIbChbKE TOCTHOJAPCTBO OJIHE 3 HAWOLIBII CyOCHIINOBAHMX BU/IIB
€KOHOMIYHOI JisIIHOCTI Y BCbOMy CBITI. CyOcuail BUPINIYIOTh KiJIbKa MUTaHb, KPIM
3a0e3ne4YeHHs] HACEJICHHSI IOCTAaTHIM 00CATOM Xap4OBHUX MPOJIYKTIB.

OpHak eKOHOMIYHI AaHATITHKXA KOHCTaTyIOTh: KpaiHM 3 HaNCWIBHIIIUM
arpoCeKTOpPOM BXKE€ HE BUKOPUCTOBYIOTH MpsiMe cyOcuiiroBaHHsi. BoHu abo B3araii
He miaTpuMytoTh arpocektop (HoBa 3emanpis), abo HamaroTh jaomnoMory y (opmi
ctpaxoBux miarexiB (CIIA, ABcrpanis), uu 3aemeBieHHs kpeautiB (Kanana), a6o
MIATPUMYIOTh HAYKOBO-JOCHIIHY AisuibHICTS (Hinepnanan).

JloTairisi CiTbrocnBUpOOHUKAM — JOCHUTh TOIIMPEHa MpakThka B Kpainax €C.
3okpema, y Himeuumni mie okpemuit (denepanpuuii 6ank — Landwirtschaftliche
Renten bank (Cinbchkorocnomapchkuii menciiuuii 6ank). Moro 3aranbHi akTHBH —
moHany 90 wmupa eBpo. 3aiiMaeTbes OaHK BHUKIIOYHO IIATPUMKOIO CLUIBCHKOTO
rOCIOIapCTBA.

VYpsan ©PH nagae HacTynHy miATPUMKY epMepam: HaI3BUYANHY 10MIOMOTY y
BUTJISIII CKAaCyBaHHSA OOMEXEHb [0 3€MJISX, BUBEACHUX 3 BHUPOOHUYOIO
KOPUCTYBaHHS, JJIS BHUPOIIYBaHHS (YpPOKHHUX KyJIbTYp; MOXKE TIPOJOBKYBATH
JIOTOBOPH OpEeHAM 3eMJji abo cKacyBaTH IUIaTy 3a KOPHUCTYBaHHS Ha 3eMJ, SKi
OPEHIYIOThCS Y JEepXKaBH; 3IIHMCHIOE aBaHCOBI IUIaTeXi a00 JOCTPOKOBI BHUILIATU
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JepKaBHUX CyOCHIIl, aBaHCOBI BHILUIATH JCPKAOMOMOTH y HECHPUSTIUBUX s
CLITBCBKOTOCIIOIAPCHKOT0 BUPOOHMIITBA PETIOHAX; y CUTYyallll HAIllOHAJIBHOI KPHU3H
(mo HimeyuynHi Ha JaHWi Yac HE 3arpoXkKye) Hadae JeprkaBHI cyOcumii
HiJIPUEMCTBAM B YMOBax PHU3HMKY OaHKpyTCTBa (IOJIOBUHY — (eiepalbHUM ypsij,
pelTa — 3eMelbHI OI0KETH ).

[Tonmbchki arpapii, SIK 1 HIMEILbKi, TAKOK MOKYTh PO3PaxOBYBaTH Ha JOMOMOTY
BiJl IEpKaBU 1 3a 3aBJaHy IIKOAY B PE3yJbTaTl CTUXIMHUX JTUXa YU 1HIINX 30BHIIIHIX
¢akropiB. Tak, B bOMy poOIll TaKUMHU (pakTOpamMu Oyau MPUMOPO3KH HA IPYHTI, a
TaKOXX CHJIBHI OypeBii, siki mpoHeciucs Ilonpiiero y cepriHi, 3aBAaBIIM 3HAYHOT
IIKOJW. Y MIHICTEPCTBI CUIBCHKOTO rocrogapcTBa I1ombIi HENoAaBHO OTOJOCHIIH
PO JOTMOMOTY MocTpakaanuM depmepam: 3a 1 ra yrifp, A€ HOBHICTIO YU 3HAYHOIO
MIpOIO 3HULIEHO BpOXKail, AepkaBa Jomiatuth 1 tuc 31n0tux (monazg 230 e€Bpo). Y
[Tonpin 1IHK HA CUIBCHKOTOCTIOAAPCHKY MPOYKIIIO PEryiitoe puHOK. ToMy TpeHu,
AK1 XapaKTepH1 JIsl CBITOBUX PUHKIB 1 puHKY €C, crioctepiratotscs 1 B [lomnbii.

[lepcnextuBu arpocdepu Ha 2019 pik BukiageHo y 3akoHOIpoekTi Ne9000
«IIpo JlepxkaBuuii Oromker Ha 2019 pik» 3aranpHi BUAATKH I8 MiHiCTepCTBa
arpapHoi TOJITHKK Ta TPOJOBOJILCTBA YKpaiHM CTaHOBIATH 15,7 mupa rpH (3a
3aranbHUM QonnoMm — 13,3 mapa TpH, cneudouny — 2,4 mapa rpH). Ha nporpamu
migTpUMKH Tamy3i — 6,9 miapa rpa (To6To Ha 600 MutH rpH 6inbine, HiX 3a 2018 pik):
3a 3arasibHUM (poHIOM — 6,9 MITpa TpH, 3a cremaTbHuM — 54,3 MITH TPH.

Jlireparypa
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2.  Excmopr cUpOBMHM  SK  HalllOHaJbHA 1Jed Ta  HAalOBHEHHS
oromkety[ Enextponnuii pecypc] / Pexum JIOCTYILY:
https://commons.com.ua/uk/opadatkuvannya-silskogo-gospodarstva-vikliki-i-
mozhlivosti/

4. VYpsaposuii kyp’ep [Enektponnuit pecypc] / Pexum gocrymy:
https://ukurier.gov.ua/uk/news/uryad-zatverdiv-programi-derzhavnoyi-pidtrimki-agr/
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VK 519.854.2

AHAJII3 METAEBPUCTUYHOI'O METOY OOTUMI3AILIII CUCKOO
SEARCH

Hayionanvnuii ynisepcumem biopecypcis i npupoookopucmyseanus Ykpainu

Kipy M.M., I'ap6y3 P.B., cmyoenmu
Haykosuui kepignux — 0.m.H., ooy. Pomacesuu FO.O.

B ocraHHi poOKM I1HTEHCUBHO pPO3BUBAETHCS HOBUM KJIAC CTOXAaCTUYHUX
MOIIYKOBUX METOMAIB ONTHMI3allii, SKi Ha3WBAaIOTh [0 PI3HOMY: TOBEIIHKOBI,
IHTEJIEKTyalIbH1, METa€BPUCTUYHI, IHCIIIPOBaHI MPUPOOI0, POMOBI, OaraTroareHTHi Ta
nonyJsiuiiiHi Metonu. OcTaHHIA 3 TEpMIHIB HaWOLIbII TOYHO MEpPENa€e CyTh LMX
METO/IIB.

Ha pgaHmii MOMEHT HaWOUIbII PO3BUHEHUMU € TIOMYJISIIAHI  METOIH
onTUMi3allii, HATXHEHHI HWBOI0 MPUPOJOI0 — METOJ PO YAaCTOK, MYpaIIHHOi
KOJIOHIi, O/K0MHOr0 poro. [lomymsiiifHi METOAN MIMPOKO BUKOPUCTOBYIOTHCS LIS
pO3B’s3aHHS 33]1a4, sIK O€3MepEePBHOI TaK 1 IUCKPETHOI ONTUMI3aIli1

MeTon 303yi1i OyB 3anporoHOBaHui Ta po3pobieHuid B 2009 porri Surom (Xin-
She Yang) i Jlebom (Suash Deb). Ha cTtBOpeHHS MeTOay aBTOPIB HaIUXHYJIA
MOBEJIIHKA 303YyJib B MPOIECI BUMYIIEHOTO THI3JIOBOTO Mapa3uTyBaHHS, KOJU JEsKl
BUJIA 303YJIb MIAKIAIAI0Th SHIS B THI3/IA MITaX1B 1HITUX BUIIB.

OpnHi€0 3 OCHOBHHMX OCOOJMBOCTECH MOMYJAIMIMHUX METOMIB OINTHMI3AIil €
HAsBHICTh BEJIMKOTO YHCJIa BUIBHUX MapaMmeTpiB. 3 ogHOro OOKY, BiJl 3HAYCHb ITUX
napaMmeTpiB CYTTEBO 3aJEKUTh €EKTUBHICTH METO/IB. 3 1HIIIOTO OOKY, SIK IPaBUJIO,
BIJICYTHI peKOMeHAallli 1Mo BHOOpPY 3HAY€Hb, SIKI € ONTHUMAIBHUMH JJI1 TOrO YU
IHIIOTO KJacy 3ajay ontumizaiii. CS-MeTo BUTIAHO BIAPI3HAETHCS BiJl OLIBIIOCTI
IHIIIMX METOIB MAJIUM YKCJIOM BUIBHUX MapamMeTpiB (BChOTO JBA).

CS-meTon opieHTOBaHUH Ha PIllIEHHS 3a/1a4i 0€3yMOBHOT ONTHUMI3allii, KOJIU

D = RXl (ne X = (x1,x,, ) X|x|) - |X|-MipHUi BexTOp mapamerpis IO
BapilolOThCs; D — MHOXHHA [OMYCTHMHX 3HadeHb mboro sektopa; RX - |X| —
MipHUH apeMETUIHUIN TPOCTIP).

Koxue sifiie B THI3AI TpeACTaBisie CcOOOI0 pIIIEHHS, a SWle 303y
npeacTaBisie cobor0 HOBe pimieHHA. L{imh MeTomy - BUKOPHCTaHHS HOBOTO Ta
MOTEHITIHHO KPaIoro pimeHHs(303yJIMHOr0), M00 3aMIHUTH HE JyXe XOpOIIi
pimieHHs: B rHi3aax. B HailinmpocTimiii ¢opmi, B KOXKHOMY THI31 3HAXOAUTHCS IO
oIHOMY fifit0. Metoa Moke OyTH po3IIMpPEeHUi Ha OIbII CKIIAJHUN BUIAJOK, KOJIU
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B KOXHOMY 3 THI3Jl 3HAaXOJOUTHCSA JEKUIbKA SI€Nb, SKI MPEACTABISIOTH JEAKY
CYKYITHICTh MOTCHIIIHHUX PIIIEHb.

[Is aHamoriss pPO3MHOXEHHS 303yJlli BHKOPUCTOBYETHCS JUISI PO3POOKHU
anroputMmy CS. IIpuposHi CUCTEMU € CKJIAJIHUMH, TOMY iX HE MOXKHA MOJIEIIOBATU
came KOMIT'IOTEPHUM aJrOPUTMOM Yy HOTo OCHOBHIH (popmi. CripoiieHHsI MPUPOTHIX
CHUCTeM HEOOXigHl Jid YCHIIIHOI peani3amii B KOMI'IOTEPHHX aJIrOpUTMax.
Po3poOHMKK METOy CHpOCTHIHM TIPOIeC BIATBOPEHHS 303yJl Ha TPHU i/1eaji30BaHi
MpaBua.

1) KoskHa 303y71s BifKjIagae OIHE sille 3a OJMH pa3 1 MmigKjIaaae Horo B rHi3IO,
AK€ OOUPAETHCS BUMIAJIKOBUM YUHOM.

2) Kpari raizga 3 SHISIMA BUCOKOT SKOCTI TIEPEXOATh Y HACTYITHE MOKOJIIHHS.

3) Yucno AoCTymHHX THI3M (ikcoBaHe 1 sidlle 303yJli MOXKEe OyTH 3HAHICHO
rocroapemM 3 BiporigHicTio p, € (0;1). BusBneHHs mnpaiioe Ha AeAKii
MHOHHI TIpIIMX THI3A 1 3HAWJEHI PO3B’SI3KM BUKHIAIOTHCS 3 TMOJAJBIINX
PO3paxyHKIB.

BaxxnuBoro mepeBaroro IaHOro ajifOpUTMy € HOro mnpoctora. B mopiBHSHHI 3
IHIIMMU €BOJIOUIMHUMH a00 areHT-OpIEHTOBAaHUMHU aJTOPUTMaMU, BIH KEPYEThCA
TUIBKH OAHUM napameTpoM p, B Cuckoo Search.

YK 631.303

BU3HAYEHHS PEKUMIB PYXY 3EPHOBOI YACTUHKHU BIIOJOBX
BIBPYIOUOT'O IOXUJIOI'O PEHIETA

Hayionanvruil ynisepcumem oiopecypcis i npupoookopucmyseamus Ykpainu

Moowcapiscoxuit /.M., cmyoenm
Hayxosuii kepienux — x.m.n. Jlawko A.11.

3aKOHOMIPHOCTI pPyXy 3€pPHOBOI YaCTUHKH, SKa 1J€alli3ye€ThCs Yy BHUIVIAL
MarepiaabHOI TOYKH, BIOJOBXK BIOPYIOUOTO IIOPCTKOTO perieTa MpPeaCTaBIsSIOTh
CaMOCTIMHUY 1HTEepecC I Teopii BIOpOTpaHCTIOPTYBaHHS i BiOpocemapariii OKpeMux
3epHOBUX MaTepiaiiB. L{I 3aKOHOMIPHOCTI € BaXKJIMBUMHM JUIsl 0araThbOX CKJIAIHUX
IPOIIECiB, 30KpeMa JIsl BIOpaIlifHOro pO3AiJICHHSI 3€pHOBUX MaTepiajiiB Ta iIXHBHOTO
BIOpOTpPaHCIIOPTYBAHHHS.

JudepeniianbHi piBHSAHHS PyXy 3€pHOBOT YaCTMHKHU BIIOJOBXK BIOPYIOUOTO
IIIOPCTKOTO peIieTa BiAIrparoTh B TEOPii BKAa3aHUX MPOIECIB BAXIUBY poib. [IpoTe
MUATAaHHSA OMNTUMI3AIlll PyXy 3€pHOBUX UYAaCTUHOK BIIOJIOBXK BiOPYHOYOTO MOXHUIIOTO
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IIOPCTKOTO PEIleTa, SIKe 3I1HCHIOE MOCTYNadbHl TapMOHIYHI KOJMBAHHS MapaieabHO
IJIOMIMHI  HAMOUIBIIOr0 CKOYYBAaHHS, BHUCBITJEHI B JTEpaTypl HEJOCTaTHBO.
OntuManeHuit BHOIp MapamMeTpiB KOJMBaHb pelieTa CYTTEBO 3aJICKUTh BiJl
MPUHUHATOTO KPHUTEPII0 ONTUMIZAIi Ta BIJl HaAKJIaJICHHX OOMEKeHb. 3abe3reueHHs
HANOIBIIOl cepelHbOT MIBUAKOCTI TPAHCHOPTYBAHHS MPH BIICYTHOCTI MiAKHAAaHHS
3epHOBUX MaTepiajiB € CYTTEBUM JJs TMPOEKTYBAHHS PELIITHOI YacTHHU
3epHOOYHMCHUX MallMH. B mpomeci pyxy 3epHOBHX YAaCTHMHOK IO TOXHIOMY
IIIOPCTKOMY PEMIETI BAKIUBOIO MPOOJIEMOIO € HASBHICTh BUMYIICHHX Ta BJIACHUX
KOJMBaHb IPU BpaxyBaHHI cyxoro TepTs. s Takoro mponecy OTpUMaHi
nudepeHIiadbHl PIBHSHHS pPyXy 3€pHOBOI YAaCTUHKH, PO3B’SI30K SAKUX IIOKa3aB
HAsSBHICTh 3HAYHMX KOJIMBaHb, BHUKJIMKAHUX HASBHICTIO CHJ CYXOro TEpTs.
MiHiMi3alil0 LUX KOJIMBaHb 3/A1MCHEHO NIUIAXOM ONTuUMI3alii pexumu pyxy. [lpu
[IOMY ONTHMAJbHI PEXUMH pyXy 3€pHOBUX CyMIIIEH BCTAaHOBJIIOIOTHCA 32
JIOTIOMOTOI0 METOJIIB BaplallifiHOrO 4YHUCIEHHS Ta po3B’s3Ky piBHsHHs Elinepa-
Jlarpanxa. B miii onTuMizamiiHid 3agadl 3a KpUTepid ontumizanii oOpaHo
CEpEeIHbOKBAAPATUUHY (DYHKLIIO BIJHOLUIEHHS CHWJIM CYXOro TEpTsS IO aMIUTITyIu
BuMymieHoi cwid. lleli kpurtepiit siBiasie co0O0I0 IHTETpAIbHUM  (PYHKI[IOHA,
MIHIMI3aIlsg SKOTro 3a0e3nedye HaWMEHIIWK BIUIMB Ha JUHAMIKY HEIIHIAHOI
KOJIUBAJIbHOI CUCTEMH MOBITPSHO-PEIIITHOI OYUCTKH 3€PHOBOIO MaTepiaty.

B pesynbTaTi po3B’s3Ky MOCTaBJIEHOI ONTHMI3ALIMHOI 3aJadl pyXy 3€pHOBOL
YACTUHKH MO TOXWIOMY IIOPCTKOMY pEIIeTI BCTAHOBJCHO, IO JIs 3MEHIICHHS
BUMYIIEHUX 1 BJIACHUX il KOJMBaHb HEOOXIAHO, 100 BOHA pyXajach 31 MIBHJKOCTI,
AKa 3MIHIOETbCA MO TMapaboJiyHOMY 3akoHy. Takuil 3aKkoH OyJe MNpeACTaBISITH
ONTUMAJIBHUM PEKUM TPAHCTIOPTYBAHHS 3€PHOBOI CYMIIIIl B MPOIIEC] 11 OUUCTKH.

YK 631.147:632.937.3

HEPEBAI'M TA HEJOJIKHA TBEPJO®A3ZHOI'O 35PO/’KYBAHHA
BIOMACH

Hayionanvnuii ynieepcumem diopecypcis i npupoookopucmyeanus Yxpainu

b3enko B.A., cmyoenm
Hayxrosuii kepienux — k.m.n., ooy. Mapyc O.A.

CKopoueHHS MPUPOJIHIX 3araciB TPATUIIITHOTO MajluBa CIIOHYKA€ CYCIH1IbCTBO
3aMHCIIIOBATUCh HAJ| MPOOJIEMOIO TONIYKY ajlbTEPHATHBHUX BapiaHTIB OTPUMAHHS
OlonmanuBa. IlepepoOka XapdyoBHX BIAXOJIB Ha CHOTOJHINIHIN JEHb € OJHHM 13

86



HaMpsIMKIB 3MEHIIEHHS iX KUTBKOCTI Ta OTPUMaHHS OJAATKOBUX EHEPTeTUYHUX
MOXKJIMBOCTEH, SIK1 MOKHA BUKOPHUCTATH B IIpoIecax nepepoOKH OBOUIB Ta (PPYKTIB.

TBepnodasna depmeHTalis BIIOYBAETHCSI B TBEPJAOMY, CHIydoMmy abo
NacTonoAIOHOMY cepeoBuIIl 3 BojoricTio cyocrpary Bia 30 1o 80 % [1]. OgHum 13
CaMUM TIOMIMPCHIMNX BITYU3HSIHUX XapUYOBUX MPOIYKTIB SIBISIETHCS KapTOTUIA,
OPOKY B YKpaiHi BUPOIIYEThCSA B cepenHboMy 20 MIIH. T. KapTOIUTi, SIKa 3a CBOIM
BMICTOM CKJIaJa€Thest 3 Boau — 78,3 %, 6unkiB — 2,1 %, xupiB — 0,1 %, ByraeBomdiB —
18,5 % Ta xapuoBux BosiokoH — 1 % [2]. Buxig merany, sk 3aCBiI4yIOTh JiTEpaTypHIi
JoKepenia, CTaHOBUTH OJM3bKO TOJIOBUHHU Bij cupoi macu [2, 3]. Tomy mepepoOka
3QJIMIIKIB KAPTOTLTI Ta BIJIXO/IIB BUPOOHUIITBA KAPTOIUISTHUX OJIF0]T € aKTyaJIbHHUM.

Hait611p11 nommpeHi HacTyH1 TUIH TBepaoda3Hux (pepMeHTepiB: 6iopeakTop
TUITY JIOTKA; OlOpeakTop 3 YIIUIBHEHUM Iapom; OiopeakTop Tuiy OapabaHa, 110
obepraeThcs; TBepaodazHuil OGlopeakTop, IO TOWIAETHCS; OlOpEaKkTOp y BUIJISL
€MHOCTI 13  MIIIAJKOW;  MOBITpsiHUM  TBepaodaszHuii  Oiopeaktop 3
TICEBOPO3PIHKEHUM mapoM (Tadum. 1) [4].

BuBdeHHs iCHYIOUMX KOHCTPYKIIIA peakTopiB A TBepaoda3Hoi dhepMeHTallii
MOKa3aJio, 10 ICHYIOTh PEaKTOpH MNepioauvHOoi Ta Oe3mepepBHOT Ail. SKmio 1e
peaKkTop MepioaUYHOI Aii, TO 10 OCHOBHUX HEJOJIKIB MOYKHA BITHECTH MOTO HU3BKY
MPOJYKTUBHICTh, a SKIIO O€3MepepBHOI — TO 1€ BIACYTHICTb a0O0 HEIOCKOHANA
cuUCTeMa MepeMillyBaHHa Oiomacu. J[o TOro >k mpu po3poOll peakTopa MOTPIOHO
BpaxoOBYBAaTH pI3HI MEXaHIYHI BJACTUBOCTI cyOcTpaTy (BOJIOTICTh, TyCTHHA,
OJIHOPIIHICTh CyOCTpaTy) Ta HOro MIATOTOBKY 10 30pOJKYBaHHS, IMPU LOMY
HeoOx1HO 3a0e3mnedyBaTu €(EKTHUBHE MEPEMINIyBaHHS, SKICHE 3aBAaHTAXEHHS Ta
BUJIAJICHHsI OlomMacH, Oe3MepepBHICTD MPOIECY, CTEPHIBHI YMOBH YIIPOJIOBXK IPOIIECY
dbepmeHTaIlli Ta MIATPUMAHHS 3aJaHUX TEMIIEPATYpHUX PEKUMIB Ta BOJOTOCTI
cyocTpary.

Cuucok Jgireparypu

1. CsucrynoB A.M. Kiaccupukauuss cnocoboB  (epMeHTaUMH U
dbepmentepoB / A.W. CeuctynoB // Bectauk HIMIDU (cepus TeXHUYECKHE HAYKH).
HI'MBU, 2013. — Bum. Ne 10 (29). — C. 109 — 114.

2. Tepemenko €.€. [locmimkeHHs mpoiecy 010CHHTE3y METaHy 3 XapyoBUX
BigxoniB [Enextponnuii pecypc] / €.€. Tepemenko. — 9 ¢. — Pexum goctymy 10
KypH.: http://ena.lp.edu.ua:8080/handle/ntb/19095.

3. http://www.biteco-energy.com/vyhod-biogaza-iz-razlichnogo-syrya-2.

4.  http://www.findpatent.ru/patent/223/2235767.html
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VK 631.3.05:632.7

JOCIIJIXKEHHSI 3AKOHOMIPHOCTEM PYXY MATEPIAJIBHOI
YACTHUHKMU B IIOBITPAHOMY 11OTOII KAMEPH PO3IIJIEHHA
IHHEBMATHUYHOI'O KAJIIBPATOPA

Hayionanvnuii ynieepcumem biopecypcis i npupoookopucmyeanus Yxkpainu

Kpueonoc O.0., cmyoenm
Hayxrosuii kepienux — x.m.n., ooy. Mapyc O.A.

Ha cboronHimHiiA 1€Hb A1 pO3IJIEHHS S€llb 3€pHOBOI MOJII IPX BUPOOHUIITBI
TPUXOIPaMH BHKOPHUCTOBYIOTH KayliOpaTop s€lb 3€pHOBOI MOJII, IO CKJIAJAETHCS 3
LMKJIOHHOTO CEeMaparopa, Ha SKOMY BCTAHOBJIEHO OChOBHI BEHTHJIATOP; KaMepH
PO3UICHHS SI€lb, SIKA PUETHAHA IO CEMapaTopa Ta MPUHMAIOUNX KaceT.

[Tpouec kamiOpyBaHHS NPOXOAUTh HACTYITHUM UYHMHOM: SHISl 3€pHOBOI MOJI1
HACUTIAIOTh y MPUIMAIOYy MICTKICTh, 3 AKOI BOHHU IO KaHAIYy PyXalOThCs y Kamepy
PO3UICHHS S€Ib 32 PAXYHOK BIOPAIiITHOTO MPUCTPOIO.

B kamepi po3nuieHHsI Ha HUX JII€ MOTIK MOBITPS, SKUH CTBOPIOETHCS OCHOBUM
BEHTWJIATOPOM, TAKUM YMHOM B1JI0YBA€THCS PO3AUICHHS Ha Ppakuii: 1-ma ¢pakiis —
KOHIJIOMEpaTH, 2-Tra (ppakiiisi — OCHOBHA KUIBKICTb SI€llb, 3-T (paKuis — ApiOH1 UL
13 3aJTUIIIKAMU JIOMIIIIOK.

Excrmyarariisi kanibpaTtopa BUSBHIA HACTYIHI KOHCTPYKTHBHO-TEXHOJIOTIYHI
HEJOJIIKH: ICHY€ CKIIQJHICTh y PEryJlOBaHHI MIBUIAKOCTI MOBITPSIHOTO MOTOKY TaKUM
YUHOM, 100 B mepury (ppakifito MOTPAIUISIN JIMIIEe KOHTJIOMEPATH SEIh, OCKUIbKU
KOHTJIOMEpaTH MOXKYTh CKIafaTHcs 3 2-X, 3-X Ta Ounpine 10-Tu sienp; mo-4eTBepTe
MpU 3aJUIIKY MUY B SHLSX 3€pHOBOT MOJIi (MOr0 CKJIQIHO MOBHICTIO BIOKPEMUTH
BIJl f€llb) MpHU KaliOpyBaHHI 3a0MBa€TbcA CiTKa (DUIBTpaLii MOBITPS, IO 3MEHIIYE
MOBITPSHUM MOTIK 1 MOPYIIy€E BCTAHOBIEHUM pexXHUM KaniOpyBaHHs. Tomy mpoiec
PO3IUICHHS SIEIb 3€PHOBOI MOJII Y TOBITPSHOMY TOTOIl MOTpeOye ITOJATKOBUX
JOCIIIKEHB JJI OOTPYHTYBaHHS TTapaMeTpiB Kajgioparopa.

[Ipu anami3i mpormeccy poO3AUICHHS 3a3HAYMMO, IO TMOBITPSHUN TOTIK Mae
MOCTIHY IIBUIKICTH, SIK 32 BEIIMYMHOIO TaK 1 3a HampsiMkoMm. Ha pwuc. 1 moka3zana
TPAEKTOPIA PyXy S€b B TOPU3OHTAIBHOMY TOBITPSHOMY IIOTOIll B CHCTEMI
KOOpAWHAT 13 cxeMoto Aii cuil. [1ig gi€ro mMOBITPSHOTO MOTOKY Ta CUJIM TSOKIHHS SIHALIE
PYXa€THCSA O CHAAA0Yiil TPAEKTOPIT 31 MIBUIKICTIO v, .

3arajabHOBIIOMO, IO TIJIO 34aTHE B L1IJIOMY YHHUTHU OIMIpP MOBITPSHOMY MOTOKY
BCTAHOBJICHOT IIBUJIKOCTI, 1€ MOKa3HUK HA3UBAETHCA KOE(PIlIEHTOM MapycHOCTI K,
aje CJiJ 3a3HAa4uTH, 10 Koe(ilieHT MmapycHocTi, Ak Bka3zye KykiOuuii A.A. [1]
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OPUMHATO BHU3HAYATH 3aJIEKHO BIJ MIBUIKOCTI 3aBHCAHHA Usg. 3HAYHOIO MIPOIO
IIBUIKICTh 3aBUCAHHS BU3HAYAETHCS KPYITHICTIO KOMITIOHEHTIB.

[le mosiICHIOEThCS THUM, IO MPH 3MEHIICHHI PO3MIpIB TiIa 00’€M HOro
3MEHIITYETHCS B TPETIM CTETCHI, a TOBEPXHS — B JAPYTIH.

BiamoBimHO, SiAIs, M0 pyXarOThCS Ta 1HIIN KOMIIOHEHTH (PpaKIlii OTOKY SEIh
0JTHAKOBO1 ()OpMH 1 PIBHOT MUTOMOT Bark 3yCTPidarOTh TUM OUIBIIHI OIip MOBITPA,
BIIHECCHH IO OJUHUII MACH UL, YUM JAPIOHIIIT OCTaHHI.

U3
Uy >
[ToBiTpsiHU# X
- —
MOTIK
—

Puc. Cxema nii cui Ha stiflie B TOPU30HTAIBHOMY TTOBITPSTHOMY TMOTOIII

[IIBMAKICTH 3aBUCAHHS HEMPABWIBHUX TiJ1 PEKOMEHIYIOTh BU3HAYATH IUIIXOM
3aMIHM 1X €KBIBAJIEHTHUM IIAPOM, Maca IKOro IOPIBHIOE Macl Tijia.

Crin 3a3HaYUTH, IO KOJIA MOBITPSI OOTIKAE YACTHHKU TYPOYJICHTHUM MOTOKOM
1 CHJIa OMOpy MOBITPSI MPOMOPIIIHA MMBUKOCTI PYyXy YaCTUHKH B APYTiit cuctemi [1].

Takox HEOOXiHO BPaxOBYBAaTH, IO MIBHAKICTh MEPEMIIICHHS YaCTUHKU TI1J
JIE€I0 TIOBITPSIHOTO TOTOKY BU3HAYAETHCS PIZHUIICI0 MK TMOCTIHHOI MIBHIKICTIO
MOBITPSHOTO MOTOKY Ta MIBUAKICTIO MEPEMIIIEHHS SIELb 3€PHOBOI MOJI1 IO 0C1 adCIuUC
3 TIPUB’SI3KOI0 JIO CXEMH JIi1 CHJI TIO OCSIX X 1 ).

Cuucok Jgireparypu

1. KykuoOnsiii A.A. Mertarensubie Mammuabl / KykuOnbiii A.A. — Mocksa:

«MammHocTtpoenue», 1964. — 196 c.
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VK 631.3.05:632.7

AHAJII3 ICHYIOUHUX MPUCTPOI J1JIsI BHECEHHSI
EHTOMOJIOTTYHOI'O ITPEITAPATY TPUXOI'PAMHA

Hayionanvnuii ynisepcumem biopecypcis i npupoookopucmyseanus Ykpainu

Posznamoscokuii B.B., cmydenm
Hayxrosuii kepienux — x.m.n., ooy. Mapyc O.A.

Tpuxorpama 11e - KOprcHa KomMaxa, sika 3HHUIIY€ IKITHUKIB B cTajii sitsg. Mae
0COONMMBY  €(PEKTUBHICTH MNPOTU  JIUCTOTPU3YYUX  COBOK, O3MMOI  COBKH,
KYKYpPYZ35SHOTO 1 JYrOBOIrO METENHKa SO0TYHEBOI IUIOJOXKEPKH B CTali siL,
KayCTAHOI OUISTHKY, PITHOI OLISTHKY OLIaHIB.

[Ipn BUKOpPUCTaHHI TPUXOTpaMU ICHYIOTh HACTYIHI NEpEeBarv: €KOJIOITYHO
yuCTU (TpUpOAHMI) 3aci0 3aXMCTy BiJl IIKIJIHHWKIB, IIMPOKUM J1alma3oH BUJIIB
mKigHUKIB (011 200), SKUX 3HUINYE TpPUXOrpama; IMPOCcToTa OOpPOOKH; HU3BKI
BUTpaTH; BHUCOKAa €(QEKTHBHICTh MNpU NPOPUIAKTUYHOMY BHUKOPHUCTAHHI; 3HUIILYE
IIKIJTHUKIB Y «HEJOCSHKHUX» JJIA XIMIi MICIISIX; 3aC10 TOBFOTPUBAJIOT [ii.

BHUKOpHUCTOBYIOTH pi3HI CHOCOOM PO3CENEHHS TPUXOIPAMH B arpoleHO3M:
py4YHU, MexaHi30BaHMI Ta aBlaumiiiHuil. [lpM BHECEHHI TPUXOrpaMH pPYYHHUM
croco0OM MpaliBHUKIB pO3CTaBIIAIOTh 3 iHTepBajgoM 20 mertpiB. [Ipu mpoxomkenHi
KokHUX 10 MeTpiB iM HEOOXIJHO TMOKJIACTH JIMCTOUYOK YM IMANepPoOBY KYJIBKY 3
BIJIPOJDKEHOIO TpUXOTpaMolo. B pa3i HeCHpUSTIMBUX TMOTOJHUX YMOB, €MKOCTI 3
TPUXOTPaMOI0 MOKHA 30epiraTd B XOJOJHOMY MPUMIIICHHI (Temmeparypa Bijg 6 10
10°C, BimHOCHA BOJIOTIiCTh MOBITPs Bix 65 10 80 %) no 5 116. Bumycku tpuxorpamu
PEKOMEHy€EThCs 3A1MCHIOBATH BpaHili, a00 Ha/iBeulp, KOJIU HECTIEKOTHO.

Axmo ynpoaoBxk J00M Micis BUIYCKY TpUXOTpaMu BiaOynocs pi3ke
MOTIPIICHHS! TIOTOJIM, YMOB (JOIll, 3HAYHE 3HIKCHHS TEMIIEpaTypH, CUJIBHUN BITEP
TOILO) BUIYCK CJIiJ] TOBTOPUTHU 3a CHPUSTIUBUX YMOB. Takuif MeTOI pO3CEJECHHS
TpUXOTpaMH € €PEKTUBHUM ajie BTPATHB CBOIO aKTYyaJIbHICTh HA BEIMKUX ILJIOLIAX.

MexaHi30BaHUH METOJ TOJISira€ 'y 3acTOCYBaHHI OOMWIIOBAuiB, SIKI
BCTAHOBIIIOIOTh Ha TPAaKTOp, IO MpsAMYye B3IOBXK AUISHKU. Ha choroani uei meron
Malike HE BUKOPUCTOBYIOTb, TaK SK BIH TPYAOMICTKUNA 1 MPU3BOJUTH 0
MOIIKOKEHHSI €HTOMOJIOTTYHOTO MaTepiainy. TakoX A0 I[bOTO0 METOAY BITHOCHUTBHCS
pO3CeleHHs] TPUXOrpaMH B KamcyjaxX, 3a JOMOMOIOI CLIbCHKOrOCIOAAPChKOI
TEXHIKM Ta CHeriagbHuX npucTpoiB. [lepeBaroro BHECEHHS EHTOMOJOTIYHOTO
npenapaTy B Kamcyjiax SIBISETbCS Te, 10 3a0e3MeuyeTbcsi OE€3MEUHICTh PO3BUTKY
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eHToMOodara Ta MOXJIHMBICTh BHECEHHSI PI3HOBIKOBOI TPUXOTpamH, Xoda Ieil crocid
JIOCUTH BapTICHUM.

HactynHum crocoOoM BHECEHHSI €HTOMOJIOTIUHOTO MpenapaTry TpUXorpaMu €
aBiamiiauii. CrioyaTky BUKOPUCTOBYBaIM JiTaku AH-2 [1], ame Takuii cmociod
pO3CENIeHHs JIOIIbBHO BHUKOPUCTOBYBATH Ha TMOJIAX, sKI MaloTh He MeHmie 500 m
JIOBXUHU [2].

Ha cporomni st 3aXUCTy POCIUH BUKOPHCTOBYIOTH O€3MIIOTHI JiTallbHI
anmapatu (puc.) Ta KBaJIpakoNTepH, sKI MPU3HAYECHI A BHUCOKOMPOAYKTHUBHOI
00poOku 1oml. EnexkTponHa O6opToBa cucTteMa 3abesleuye KepyBaHHS JITaKOM B
aBTOMAaTUYHOMY M paJlOKEpOBAHOMY peXuUMax MoiaboTy. [is excruryaraiii He
MOTpiOHO 00J1aIHAHOT 3JITHO-TIOCAJKOBOI CMYTH 1 MICI Il CTOSHKH, IO Ja€
MOKJIUBICTh BUKOPUCTOBYBAaTH HOr0 3HAYHO OIEpaTUBHINIE W e(EeKTUBHIIIE, HIK
1HII1 32CO0H.

Puc. be3ninorauii nitanpHU anapat R-100

[lepeBaroro aBiallifHOTO CMOCOO0Y PO3CEJEHHS € Te, IO 3a OUH MpHUIioM
BUITYCKA€TbCS TPUXOrpaMa PI3HUX CTPOKIB BIIPOJKEHHA, 110 30UIbIIy€e mepiof ii
3axXucHOI aii.

Cnucoxk Jgirteparypu

1. Kuky Bb.b. K 000cHOBaHHI0O OCHOBHBIX KOHCTPYKTHBHBIX 3JI€MEHTOB
YCTPOWCTBA JJII MEXaHU3UPOBAHHOTO PacCelICHUusl TpuxorpaMMmbl B Karcynax / b.b.
Kuky, N.A. Koraun // Tpuxorpamma (4yacts 1): C6. crareit BHUMBM3P. — Kumnnes:
«Itruama», 1980. — C. 66-71.
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2. AbGamkua A.C. Amnamu3 paboTel 00OpYIOBaHUS IJIi MAacCOBOTO
NPOU3BOJACTBA TPUXOTPAaMMbl M TEPCIEKTHBBI €ro cosepiieHcTBoBanus / A.C.
AbamkuH, WU.I'. Bypukcon, B.I1. 'op6an // buonorudeckas peryasius YMCICHHOCTH
BpeAHbIX opranu3MoB. — 1986. — C. 223-236.

YK 624.16+69.035.4

PO3POBKA KOHCTPYKTUBHUX EJIEMEHTIB KOHBEC€PHHUX
POJIMKIB

Kuiscokuii nayionanvHuil yHisepcumem 6y0isHUYMSEA i apximexkmypu

Kobununcoxuii /{. M., cmyoenm
Hayxkosuii kepienux — k.m.H., ooy. Lllanenxo B.O.

Bce 6unbI1oro momupeHHs B TIPChKIA MPOMHUCIOBOCTI 3HAXOMSTh CTPIUYKOBI
KOHBEEPH, HE3BaXKaloun Ha OOMEXKEHHs 3a KPYMNHICTIO MaTepialy, 1o
TPAHCIIOPTY€EThCS, aOPa3UBOCTIMKOCTI 1 CIA0Ky CTIMKICTh O YJApHUX HABAHTAXKCHBD.
Ile MOSICHIOETHCS BUCOKOIO MPOAYKTHUBHICTIO 1 MOXJIMBICTIO TTOBHOI aBTOMAaTH3aIlil
TPaHCIOPTHO-TIEPEBAHTAXKYBAIBHOTO  Ipollecy. MOro BHKOPHCTAHHS — 3aMiCTh
3QJII3HUYHOTO 1 aBTOMOOUIBHOTO TPAHCHOPTY A03BOJIsSIE €(EeKTUBHIIIE 3a0€3MeUyBaTH
JIOCTaBKy MaCOBHX CHUITKMX BaHTa)KIB Ha BEJIUKI BIJICTaHI.

BukopucTtanHs CTpIYKOBUX KOHBEEPIB CTPUMYE 1X BHCOKA €HEPTrOEMHICTD, 110
MOSICHIOETHCS HACUYEHICTIO KOHCTPYKIli OJTHOTUIMTHUMHU CKJIAJAIBHUMHU OJUHUISIMU
(KOHBEEPHUMU pOJIMKAMH), B SIKMX CYTTE€BO MPOSBIAETbCA TepTs. [limBuineHHs
MOTY>KHOCT1 MPHUBOJIy CTPIYKOBUX KOHBEEPIB MOSICHIOETHCS BEIUKUMU 1HEPIIHHUMMU
MOKa3HUKaMH Mac, M0 O0EpTaloThCs, KOHBEEPHUX POJMKIB, $IKI CIOXHBAIOThH
OCHOBHY YaCTUHY €Heprii nmpu mycky. L{e 1 € 0CHOBHOIO MPUYMHOIO BUXOY 3 JIATy SIK
CaMUX POJIMKIB, TaK 1 KOHBEEPIB B IIJIOMY.

JIst 3MEHIIIEHHST BUTpAaT Ha MYCK KOHBEEPIB, MOTPIOHO 3MEHIIUTH 3arajbHe
HABAHTAKCHHS 32 PaXyHOK MAacorabapUTHHX MapaMeTpiB KOHBEEPHOTO OOJa HAHHS,
OCKIJTbKM HABaHTAXKCHHS Bl CHUJIM Barm Marepialy 1 CWIM Bard CTPIUYKH €
B32€MOIIOB'SI3aHUMHU BEJIMYMHAMMU, SIKI BU3HAYAIOTHCSI POTYKTHBHICTIO.
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VK 631.173: 631.354"312"

CYYACHI HNIIXO/U 1O TEXHIYHOI'O OBCJIYTOBYBAHHS
KOMBAWMHIB

Hayionanvnuii ynisepcumem biopecypcis i npupoookopucmyseanus Ykpainu

l'apby3 P.B., cmyoenm
Hayxosuii kepisnuk — k.e.n., ooy. Menvnux B.1.

[Ipupona 3emiiepoOCTBa Ma€ MIABMINEHI BUMOTHU JI0 OyAb-AKOI TEXHIKH 1
KoMOaitH He € BuHATKOM. [Iun ta Opya mia yac 300py Bpoxkaro He mpoOJiema s
oreparopa Cy4acHOro KomOaiiHa, AKUi 3HaXOIUTHCS B 100OpE 130JIbOBaHIM KaOiHi, aie
JUTSL pyXOMUX JIeTaliel 3a0pyIHIOBayl SIBJISIOTh CEPHO3HY 3arpo3y.

Hakonuyenus Opyay MoKe MBHAKO 30UIBIIUTH 3HOC, Ta HaBITh CTaTH
NPUYMHOIO TIOMIKO/DKEHb PYXOMHX JieTajell kombOaiiHa. Tomy myxe BaKJIUBO
BUKOHYBATH JIii 3 PEryJIIpHOTO 00CiIyroByBaHHs. JJis HUX HE MOTPIOHO Oararo yacy,
ajie Taki orepaiiii 000B’I3KOBO JIOITOMOXKYTh 30€PEITH Yac Ta KOIITH.

EdexTtuBHE  BHKOpPUCTAaHHS  KOMOAWHIB  3/€OUIBIIOTO  3aJ€XKUTh  BIJ
CBOEYACHOT'0, SIKICHOTO MPOBEJAEHHS TEXHIYHOIO 00CIyrOBYBaHHS, J1arHOCTYBAaHHS 1
PEMOHTY.

Burtpatu Ha 3a0e3nedeHHs] Mpare3JaTHOCTI TEXHIKH MOXKYTh OyTH JOCHTb
CYTTEBUMH, MPOTE BHACIIOK BIJICYTHOCTI OOCITYyrOByBaHHS Ta HEIOCTATHHOI SKOCTI
PEMOHTY, HaJIIHHICTh KOMOAHIB 3HMKYEThCA. [IpOCTOl TEXHIKK 3 TEXHIYHUX MPUYUH
y TOCHoAapcTBax CTaHOBIATH 15-20 % 3MIHHOrO 4Yacy, a B OKPEMHX BHITaJIKax
nocsraioth 30-40 %. IIpocToi mpu3BOIATH 10 IOPIYHHUX 30MTKIB, a TaKOX 0
1ICTOTHUX BTPAT CLILCHKOTOCTIOAPCHKOT PO TYKIIIi.

[Tix yac ekcruryaTallli MallliHa 3a3HA€ BIUIMBY PI3HOMaHITHUX MPOLECIB, IO il
VIIKO/KYIOTh: (DI3UYHUX, XIMIYHHMX, OIOJOrYHMX Ta CHOPUYMHEHUX JIOACHKUM
dakTopom. 3anuisi 3MEHIIEHHS BIUIMBY MPOIIECIB, M0 YIIKOMKYIOTh MAaIInHy, abo
HaBITh IS iX YCYHEHHS, CIIiJ] IPOBOAUTH KOHTPOJIb TEXHIYHOTO CTaHy MAaIlNH, TOOTO
TEXHIYHY JIarHOCTHUKY.

[Ticnst miarHOCTHKK HEOOXITHO 3MIMCHIOBATH TEXHIYHE OOCITYyrOBYBaHHS, IO
MOJISITa€ 'y OYMILEHHI 3aco0y BiJ POCIMHHHUX PEIITOK, BUJAJEHHI Opydy Ta MUy,
nepeBipill Ta 3MalleHHI PYXOMUX JeTajiel, JOMOBHEHHI MaTepialiB, MOTPIOHUX IJIs
30epexeHHs Ha 3a/IaHOMY PiBHI MMOKAa3HUKIB CTaHy MAaIWHH, 1HO/A1 BUHUKA€E MOTpeda
y 3aCTOCYBaHHI HOBHUX 3aXMCHHUX MaTtepiajiiB (HAPUKIIAJ], 3aXUCHUX aHTUKOPO31IHUX
MMOKPUTTIB), pI3HOMAHITHUX PETYJIIOI0UNX JiH, Ta 1{ JOTISAY 32 MAIIUHOIO.

[lepeBaru sikicHOro 00CIIyroByBaHHSI OUEBU/IHI:
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* MaKCHMaJbHI TEXHIYHI XapaKTEPUCTUKH,
* 301bllI€Ha TPOAYKTHUBHICTD;
* BIJICYTHICTb BTpPAT uepe3 NpoCToi;
* 3aXWCT IHBECTHIIIH.
BukoHaHHsT BCiX HEOOXIAHMX 3aXOJIB IIOAO TEXHIYHOTO OOCIyrOBYBaHHS
JOTIOMO>K€E 30€peTT MAIIMHU B TPAIe31aTHOMY CTaHl Ta 3aXUCTUTH BKJIAJICHI KOIITH
B TEXHIKY.

VJIK 656.071

YIIPABJIIHHA TEXHIYHUMMU CJOAYXBAMU TPAHCIIOPTHOI'O
NI AIMPUEMCTBA

Hayionanvnuii ynisepcumem 6iopecypcis i npupoookopucmysanus Ykpainu

Llsuoyn O., cmyoenm
Hayxosuii kepienux — k.m.n., ooy. Menvnux B.1.

Opranizaiiiina CTpyKTypa YIpaBlIiHHS TIANPUEMCTBA mependaydae MO Ha
(yHKUIOHATBHI MIIPO3A1IH, B IEPEIIKY AKUX OJHUM 3 TOJIOBHUX € TEXHIYHA CITyK0a.
Januii GpyHKUIOHATBHUHN TIAPO3/11J1 BUKOHYE pAJl crieur(pPiuHUX 3aB/IaHb.

[InanyBaHHST BHUKOPUCTaHHS PYXOMOIO CKJIaay Ta [ISJIBHOCTI PEMOHTHO-
obcnyroBytodoro BupooOHuITBa (POB), sike 3a0e3meuye OesnepepBHE BUKOAHHS
IUTAHOBUX 3aBJIaHb aBTOMOOUTHHUX MEPEBE3CHb, PUTMIYHY POOOTY BUPOOHUUYHUX 30H,
TUIBHULG 1 BIAAUIEHD MIANPUEMCTBA, IJIAHOMIPHY BIANPAaBKY aBTOMOOUIBHOI TEXHIKU
70 PEMOHTHUX MIAMPUEMCTB, MAaKCUMAJIbHY JTOBFOBIYHICTh 1 HAOUIBII palliOHaIbHE
3aCTOCYBAaHHS PyXOMOTO CKJIaay.

3anis BUKOHAHHS 3a3HAY€HOI METH caMe TEeXHIYHa cily:k0a po3poliise piuHi
iaHu-rpadiku BiANpaBKku aBTOMOOUTRHOI TexHiku B KP, kBaprambpHi, micsuHi i
1000BI MJIAHW BUKOPUCTAHHS PyXOMOTO CKJIAJy, a TAKOXK IJIAaHU POOOTH BUPOOHUIMX
HiAPO3aUTIB, Bele OOMIK 1 MOAa€ 3BITHICTh PO POOOTY TEXHIYHOI CIYXOHW y BHILI
oprasizaiii 3a BCTaHOBJICHUMHU (OPMaMH 1 MOJIOKEHHIMH.

Bnockonanenns opranizaiii TO 1 peMOHTY pyXOMOTO CKJIay, CIIpSIMOBaHE Ha
CKOPOYEHHS MPOCTOIB aBTOMOOUIHHOI TeXHIKM B TO 1 peMOHTI, MiABUIIIEHHS SIKOCTI
Ta 3HWKEHHA COO0IBAPTOCTI PEMOHTHO-NIPOPUIAKTUYHUX POOIT, MiABUAILICHHS
KyJIbTYypH BUPOOHMIITBA, MTOJITIIICHHS 30€PEKEHOCTI aBTOMOO1ITIB.

3 1i€0 METOI0 TEXHIYHA CIIy0a BUBYA€ W y3arallbHIOE TIEPEIOBUN JIOCBI/,
pE3yNbTaTH BUKOHAHUX HAYKOBO-IOCITITHUX POOIT, OpraHi30BYe paIlioHaII3aTOPCHKY
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Ta BUHAX|THHUIIBKY POOOTY, po3poO0Jise MIaHW 1 3MIMCHIOE BIPOBAIKEHHS 3aXOIIB
I110/10 HAYKOBOI OpraHizariii mpar.

Jlo HaWBaXJIMBIMIKUX 3aXOJiB, IO 3IMCHIOIOTBCS TEXHIYHOK CIIY)KO00I0,
HaJeXkaTh. KOONEPYBaHHS, KOHIICHTpaIlis, creriaiizamis BupoOHunTBa Ha TO 1
PEMOHTI aBTOMOOLIB; YAOCKOHAJCHHS OpraHi3alliifHOi CTPYKTYpH YIpaBIiHHSI
TEeXHIYHOT cIoykOu Ta ¢Qopm opranizamii mpami BHKOHABIIB PEMOHTHO-
npodITaKTUYHUX POOIT, BIPOBAIKEHHS CYYaCHOI TEXHOJNOTIi 1 KOPEKTyBaHHS
aitounx pexumiB TO 1 peMOHTY pyXOMOTo CKJIaay 3 METOI CKOPOYEHHsI 00cATy
poOIT 1 30UIBIICHHS TEPIOAMYHOCTI iX BHUKOHAHHS, BIPOBAKCHHS KOMIUICKCHOI
cucteMu yrpapiiHHA SKICTIO TO 1 peMOHTY aBTOMOOUIBHOI TEXHIKH 32 TEXHIYHUM
CTaHOM; YJOCKOHAJIEHHSI CTPYKTYpPH 1 3MICTYy IUJIaHy BIPOBAPKEHHS HOBOI TEXHIKH,
MeXaHi3alii Ta aBTOMaTru3allli TPYAOMICTKMX BUPOOHMUYMX MIPOLECIB, TEXHIYHOI
IIarHOCTHUKH.

Po3po0Oka 1 3a1iiCHEHHS 3aX0/I1B JUIsl ONEPEIKEHHS JOPOKHBO-TPAHCIIOPTHUX
NpUTOJ, iX TMEepeAyMOB 1 MOPYUIEHb PEryJSIPHOCTI PYyXy 4Yepe3 BIIMOBH 1
HECIIPaBHOCTI aBTOMOOUIbHOI TEeXHIKM a00 HeNmpaBWIbHY 1i eKCIUTyaTallllo.
CtBOpEeHHS yMOB O€3MEKH JOPOXKHBOIO PYXy — OJHE 3 HalBaKJIMBILIMX 3aBJaHb
TEXHIYHOI CITy>KOM aBTOTPAHCIIOPTHOTO MiITPUEMCTBA.

TexHiuHa cayK0a CUCTEMATUYHO aHANI3ye CTaH aBTOMOOUIbHOI TEXHIKH, BEJE
0OJIIK BIZIMOB 1 HECNPABHOCTEH, BUSBIIAE KOHCTPYKTUBHO-TEXHOJOTIYHI HEAOJIKH 1
CBO€YAcHO 1HGOPMYE PO HUX ABTOMOOUIBHI 3aBOJIM, YCYBAa€ BUSIBIICHI HEJOPOOKH.
I[le copuse  MABUIIEHHIO  HAMIMHOCTI,  TOJIMIIEHHIO  €KCIUTyaTariiHoi
TE€XHOJIOTTYHOCTI, TTOTAJIBIIIOMY BJIOCKOHAJICHHIO PYXOMOTI'O CKJIay.

3abe3neyeHHs] TEXHIYHO-TPAMOTHOI eKCIUTyaTallli pyXoMOoro CKjamy: BHOIp
ONTUMAJIBHOTO PEXUMY pOOOTH JIBUTYHA, CUCTEM 1 arperaTiB Ta TEXHIYHO MPABUIIbHE
BUKOPHUCTAHHS 1X 32 PI3HUX PEXHUMIB PyXY; TOCITHEHHS MAaKCUMaJIbHOI €KOHOMIYHOI
€()EeKTUBHOCTI KOXKHOT'O peiCy.

Jlane 3aBmaHHs peanizyeThcsi yepe3 (OopMyBaHHS BHCOKOIO PIBHSI TEXHIYHOT
M1JITOTOBKKU BOAINCHKOTO CKJIaay, YMIHHS MIPAaBUWIBHO PO3PAaXxOBYBATH PyX 1 BUOMpATH
HAWOUIBII ONITUMAJIEHI PEKUMHU EKCIUTyaTallli; y4acTl 1IHKEHEPHO-TEXHIYHOTO CKIIATy
B TIATOTOBI BOJIIB 0 peiCiB, a TaKOX BHCOKOI SKOCTI TEXHIYHOI ITIITOTOBKH
aBTOMOOLITIB.

Opranizaiiiss TEXHIYHOTO HABYAHHS 1 KOHTPOJIIO PIBHA TEXHIYHOI MiATOTOBKH
BOAINCHKOTO, PEMOHTHO-IPO(PUIAKTUYHOIO Ta 1HKEHEPHO-TEXHIYHOTO CKJIALy;
3a0€3Me4YeHHs] BUCOKOTO pIBHS BUPOOHWYOI AUCIHUILUIIHA 1HXXKEHEPHO-TEXHIYHUX
IpaliBHUKIB, BOAIIB 1 pEMOHTHO-00CIYTOBYIOUMX POOITHUKIB MIANPUEMCTBA — TAKOXK
BU3HAYAETHCS 3aBIAHHSAM TEXHIYHOI CIIY»KOH, IO BUPIMIYETHCS depe3 (popmMyBaHHS
BHCOKOTO PIBHS TEXHIYHOI MATOTOBKHA OCOOOBOTO TPYAOBOTO IMEPCOHAITY.
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VY 3B'SI3Ky 3 IIUM BCTaHOBJIEHO MOPSAOK JOMYCKY BOIMCHKOTO CKJaay A0
poOOTH TUIBKM 3a HASBHOCTI CHEIlaJbHUX IMOCBIIYEHb (MpaB BOJIS) 13 HACTYIHUM
MPOXOJIKEHHSIM CTa)XyBaHHS B YCTAHOBJIICHOMY MOPSIKY.

TexHiuHe HaBYaHHS MPOBOAMTHCS 3 HAMOLIBIN aKTyaJbHUX JUIS MIIMPUEMCTB
NUTaHb eKCIUTyaTamii aBTOMOOITBHOI TEXHIKM (BUBUEHHS HOBUX KEpPIBHHX
JOKYMEHTIB, y3arajJlbHEHHSI JOCBiAY €KCIUTyaTallii aBTOMOOLTIIB, BUBUEHHS MPUYUH
JOPOKHBO-TPAHCIIOPTHUX ~ MPUTOJ,, KOHCTPYKIIM  HOBUX  aBTOMOOUTIB  Ta
0COOJIMBOCTEM 1X 0OCIYrOBYBaHHS TOIIIO).

[limBumienHto  KBamiikamii  CHOPUAIOT, TaKOX  NEpPIOJAWYHI  TEXHIYHI
KOH(epeHIlii, JHI SKOCTI, PEryjspHI TEXHIYHI PO3IJISAN, KOPOTKOYACHI 300pH
KEpIBHOTO CKJIaJy TEXHIYHOI CIy»KOM Ha ¢akyiabTeTax MiABUIIECHHS KBamidikariii
BIJAIIOBITHUX HAaBYAJILHUX 3aKJIaI1B TOILO.

OkpeMuM BaXXJIUBUM HanpsiMOM (YHKLUIOHYBAHHSA TEXHIYHOI CIIyXKOH €
JISUTBHICTh 3 HAYKOBOI Oprasizauii 1 HOpMYBaHHS Mpalll, B TOMY YHUCJIl po3poOKa
MIPOTPECUBHUX HOPMATUBIB TPyAOMICTKOCTI TO 1 peMOHTY pyXOMOTo CKJIamy,
BUTpPAYaHHS TEXHIYHOTO MaiiHa, YTOUHEHHs MEPEeNiKy KOHTPOJIbHO-I1arHOCTUYHOTO
Ta IHIIOTO TEXHOJIOTTYHOro OOJIaJHAHHS; CHHXPOHI3allil BUPOOHMYUX IPOIIECIB,
TOOTO 3a0€3IeUeHHs MIEBHOT TPUBAJIOCTI OKPEMUX OMEpalliil Ta iX rpyIm, oneparliii Ha
poOOYMX MICLSX 1 MOCTAX Yy JIHII TOLIO.

TexniuHa ciyx0a Bene poOOTO 3 oOpraHizamii MaTepialbHO-TEXHIYHOTO
MOCTayaHHs, 1[0 TNependayae BUKOHAHHS BIAMOBIJHUX PO3PaxXyHKIB 1 CBO€YacHE
MOJaHHs 3asBKM Ha IOCTaYaHHS HEOOXIJHOTO TEXHIYHOTO MaiHa, MIATPUMYE
KOHTAaKT 13 OpraHaM IIOCTa4aHHS 3 METOI0 CBO€YACHOI peairi3aiii 3asBOK 1
0e3mepeOiHOro MOTIOBHEHHSI CTAIMX 3aIlaciB Ha CKJIaJax IiaImpHueEMCTBA.

VYcrminHe BUKOHAHHSA TEXHIYHOIO CITY)O0I0 CBOiX (PYHKIIIN 3aJI€KHUTh Bl PsIIy
¢dakTopiB: TUMy, BIKY Ta YMOB €KCIUIyaTallli pyXOMOIro CKJIaay, CTaHy BHUPOOHHYOT
0a3W MIANPUEMCTBA, 3a0€3MEYEHOCTI 3alacHUMM 4YacTMHAMU 1 MaTepiaiami,
3anoBosieHHs oTpedu B KP aBTOMOOWIIB 1 arperariB 3a 30BHIIIHBOIO KOOMEPALI€L0,
piBHS KBaJi(iKalli peMOHTHO-0OCIYTOBYIOUOI'O IEPCOHATY Ta 1H)KEHEPHO-TEXHIYHUX
MpAIiBHUKIB, YyJIOCKOHATIOBaHHS TeXHOJoriyHux mporeciB TO 1  pemoHTy
aBTOMOOWIIB, PiBHS OpTaHi3aIlli ynpaBiiHHSI BUPOOHUIITBOM.
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YK 006.91:621
CTAHJAPTHU3AIIA B COEPI IHOOPMAIIIMHNUX TEXHOJIOI'TH
Hayionanvnuii ynisepcumem biopecypcis i npupoookopucmyseanus Ykpainu

I puyenxo M., cmyoenm
Hayxosuu xepienux — k.m.n., ooy. Menvnux B.1.

[ndopmariitni TexHomnorii € HaA3BUYAHO CKJIAJHOI, O0araToIjlaHOBOK 1
0araToacnekTHOW ceporo MisTBHOCTI, CIPSIMOBAHOIO HAa CTBOPEHHS 1H(OpMAaIliiiHO-
koMyHiKamiiiHux TtexHosori (IKT) ycix piBHIB. Y 3a0e3neueHH] LUX MPOLECIB
OIHUM 3 KIIIOUOBUX € MHUTaHHS cTaHaaprtu3aiii iHdopmauiiHux texHosorid (IT)
4yepe3 BOPOBAKEHHS METOAIB 1 3aco0IB apXITEKTypHOi Ta (PYHKIIOHAIBHOI
CTaHJapTU3allli, sKa MPOINOHYIOUM 3arajibHl cTaHgapTd 1 npodim, 3ade3neuye
imeHTrdIKaIlo Tpyn 0a30BUX 1 pOOOYMX CTAHJIAPTIB, a TAKOXK JIA€ 3MOTY CIIPOIIECHOT
Opi€HTallli B pI3HUX 00JIACTSIX JTiSTILHOCTI.

['moGamizariss Gi3HECY Ta €KOHOMIKH 00 €IHAHOTO E€KOHOMIYHOTO IPOCTOPY
€Bponu crajla BU3HAYAJIBHOK MEPEIyMOBOIO BHU3HAHHS HEOOXITHOCTI yHI(ikamii
IcCHyr0YMX 1H(GOpPMAaIIfHUX CUCTEM 1 TEXHOJIOTI. Bix moyaTky KoxHa KpaiHa abo
KOMIIaHisl PO3BMBAJIM BJIACHI IIPOrpaMHI Ta MEpPEXEBl KOHUENIIi 1 TEXHIYHI 3ac00H,
110 MPU3BEJIO JI0 iX YACTKOBOI 200 K 1 MOBHOT HECYMICHOCTI 3a cucTeMamu (popmaTiB
JaHUX Ta OOMIHY JaHMMHU 4Yepe3 BIIIMIHHOCTI B MPOTOKOJIAX Mepeaadi-mpuiomy
naHux, sk, Hampukian, cucrema EDIFACT — B Topriemi, HpOMHCIOBOCTI, Ha
tpancnopti Ta SWIFT — B GankiBchkiil ranysi. Bee me nepemikomxano ¢opMyBaHHIO
€IMHOTO 1H(GOPMAIIIITHOTO MPOCTOPY 1 BPEIITI JAJIO MOIITOBX PO3BUTKY MI>KHAPOIHOI
cTaHjapTu3aillii B ramysi IT.

BusHayanbHy ponb y (GOpMYBaHHI CTpaTeriuHUX OPIEHTUPIB MPOLECY
po3Butky IT rparwoTh r1i06anbHl KoOHueniii. Jlo HalBaXIuBIMIMX T100ATBHUX
KOHIIETIIINA, Hacammepe, Haexxatb KoHuenili "Bigkputi cuctemu" (Open System) 1
"I'mo6anbra iHGOpMariitHa iHPpacTpykTypa" (Global Information Infractructure),
SK1 JUI1 TPAKTUYHOTO BTUICHHSI BUMAraroTh PO3BUHEHOT HAYKOBO-METOJAMYHOI 0a3u 1
BCEOCSIKHOI CHCTEMH CTaHJIapTiB.

Ha upomy mnuisixy oTpumadi (QyHIaMEHTalbHI HOPMAaTHUBHO-METOJIUYHI
pimieHHsl. 30Kpema, CTBOPEH1 CTaHJapTH, 110 BU3HAYAIOTH: TIJI00adbHI KOHIEMIT
po3BuTKy ranysi IT; koHnenTyansHuii 6a3uc 1 eTaJoHHI MOJIEl MO0YI0BH OCHOBHHUX
po3ainiB IT; gynkiii, nporokonu B3aemonii, intepdeiicu IT; MoBU TporpaMmyBaHHs,
cnerudikamii [P, ympaBminHsS 0a3zaMu JaHHWX; MOJZETl TEXHOJIOTIYHHUX MPOIIECIB
CTBOPEHHSI Ta BUKOpUCTaHHS cuctem [T, MOBHM oOmmcCy Takux MOJENIEN; METOau
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TECTYBaHHA BIAMOBIAHOCTI (KoHPOpMHOCTI) cucteM [T BUXITHUM CTaHIapTaMm 1
npodisax; MeToAu 1 mpoleaypu GyHKIIIOHYBaHHS BiacHe cucTeMu ctanaapTis IT.

Cran 1 po3ButTok cranjaptiB [T XxapakTepusyroTbCsi B JaHHM 4Yac HHU3KOIO
npoOJieMHUX oO0JacTei, sKi BHU3HAYAIOTh IOJIE AISUIBHOCTI B Taly3l MDKHApOIHOT
cragaaptu3arnii. TpuBami TepMiHH pPO3POOKH, TIOTOKEHHS Ta 3aTBEPKCHHS
MDKHApPOJHUX 1 HAIIOHAIBHUX CTaHAapTiB (3-5 pokKiB) mNpu3BOAATH OO0 IX
KOHCEpBAaTU3MYy 1 BiJICTaBaHHS BiJ CY4aCHHUX TEXHOJIOTiA cTBOpeHHs ckiamHux IC.
CykymHocTi cTaHmapTiB Ha po3poOky cydacanx IC (mpodimi IC) moBuHHI
BpaxoByBaTH HEOOXi/HICTh MOOynoBu IC sk BIIKpUTUX cucTeM, 3abe3medyBaTH ix
pPO3IIMPIOBAHICTh 32  HapoIlyBaHHA a00 3MiHYy BHKOHYBaHMX  (YHKIIH
(YHIBEpCaAJBHICTh MPOrPAMHOTO 3a0e3MeUYeHHS 1 MOXJIMBICTh B3a€MOJIl 3 1HIIUMHU
IC).

Opranxizaiiiiina CTpyKTypa, 110 MiATpuMye mpoiiec ctangaptu3zaiii [T, Bkitouae
B ce0e Bl OCHOBHHMX I'PYIM OpraHi3alliii: Mi>KHapOJH1 OpraHi3allii 31 CTaHJapTH3aLli 1
MIPOMHMCIIOBI ITPOQECiiiHI opraHizaiii.

['pyna Mixuapoguux oprasizamiii 13 cra"maptusanii mnpenacrabieHa [SO
(Internationa 1Organization for Standardization — MixHapoaHa opranizaigis i3
cranaaprtuzaiiii); IEC (International Electrotechnical Commission — Mixnapoana
enekTporexHigyna kowmicig); ITU-T (International Telecommunication Union-
Telecommunications — MixHapoaHHI COI03 TIO TejeKoMyHikari); Regional WOS
(Workshopson Open Systems — po6o4i rpyIiu 3 BiIKpUTHMH CHCTEMaMH ).

Y mil misapHOCTI TpUHMAae y4yacTh BeJMKAa KUIBKICTh CHEIliagi3oBaHUX
npodeciitnux  opranizamiii  pisaux kpain: CEN  (€Bpomeiichkuii  KOMITET
CTaHAapTU3aIlli MIMPOKOTO CIEKTPY TOBapiB, mociayr 1 texHosorii), ETSI
(€Bponeiicbknii THCTUTYT CTaHAApTHU3AIli B Traidy3l MepexeBoi 1HGPACTPYKTYpH),
OMG (rpymna 00'€eKTHO-OPIEHTPOBAHOTO YMHPABIIHHSI — HAMOUIBIIUN MIXKHAPOIHHMA
KOHCOPIIIYM, KWW 3J1MCHIOE PO3pOOKY CTAaHAAPTIB JJIsi CTBOPEHHS YHI1(IKOBAHOTO
PO3MOIIEHOTO 00'€KTHOrO mMporpamMHoro 3adesnedeHHs) tomo. Cranmaptu ISO 1
IEC o6'enHanu cBow AiSIBHICTH B o0OsacTi cranpaptusauii [T, cTBopuBIIM €1MHUN
oprad JTC1 — O6'eqnanuii Texuiunuii komiteT Ne 1 (Joint Technical Committee 1),
npu3HaueHud Juisi (OpMYBaHHS BCEOXOILTIOIYOi CHCTeMH 0a30BUX CTAaHNIAPTIB B
obmacTi IT 1 ix po3mmpeHHs 1y1si KOHKPETHUX cep AiSTbHOCTI.

Jlo ocuoBuux el komitery JTC1l Hanexarp po3poOka, MiATPUMaHHS,
npocyBaHHs cTtanaaptiB IT, mo € HeoOXimHMMM AJii TJI00aJbHOTO PHUHKY, IO
3a/I0BOJIBHSIIOTH BUMOTaM Oi3HECY 1 KOPUCTYBadiB 1 SIKI MarOTh BIJIHOUIEHHS JO:
MIPOCKTYBAaHHS Ta PO3poO0JeHHs cucteM 1 3aco0iB IT; mpoayKTHMBHOCTI 1 SIKOCTI
nponykTiB 1 cucreM IT; Oesmexu cucrem [T Ta iHdopmalli; mepeHOCUMOCTI
MPUKIIAAHUX MPOrpaM; yHi(hIKOBaHUM 3ac00aM 1 OTOUCHHSIM.
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Po6ora wnaxm crammapramu IT B JTCl TematnyHo po3mnoniieHa 3a
MIIKOMITETaMU, TOB'SI3aHUMHM 3 PO3poOKoro craHaaptiB [T, mo Haiexars 10
OTOUYCHHS BIIKpUTHX cuUcTeM. Hukde HaBelleHI Ha3BH JICSIKUX TaKHUX KOMITETIB 1
[T IKOMITETIB:

# C2 — cuMBOJIbHI HAOOPHM Ta KOJyBaHHS iH(OpMAL;

% SC6 — TenekoMyHikallis Ta iHGopMaliitHuil 0OMIH Mi’k CHCTEMaMUu;

# SC7 — po3pobKa MporpaMHOro 3a0e3MeyeHHs Ta CHCTEMHA TOKYMEHTAILis;

% SC18 - TexcToBi Ta 0icHi cucTeMy;

# SC24 - xomm'toTepHa rpadika ToIo.

MixHapoH1 CTaHIapTH MarTh OyTH peayli3oBaHl JJII KOKHOTO CHCTEMHOTO
KOMITOHEHTa MEPEeXK1, BKIIOUYAIOUN KOXKHY ONepaliifHy CUCTEMY 1 MPUKIa/IHI TAKEeTH.
Jlo Tux Tmip, TOKA KOMIIOHEHTH 3aJ0BOJIBHSIIOTh TaKWM CTaHJIapTaM, BOHH
BIIMOBIJIAIOTh LUISAM BIJKPUTUX CHUCTEM. XapaKTepHAa OCOOJMBICTh Cy4YacHUX
MDKHapoaHUX ctaHjaapTiB IT monsrae B TOMy, IO BOHHM MICTATh BHU3HAYECHHS
OCHOBHHUX IMOHATH 1 TepMiHIB B obOsacTi IT, onucu monenei, ciieHapiiB, QyHKIIH,
IpaBUJI TTOBEJIHKHU Ta mojaHHs iHGopmMarlii. [ammmMu cmoBamu, BiactuBocTi IT / IC-
CUCTEM TMPEJCTABIAIOTBCS B CTaHAApTax y  BUIJISAl  KOHIIENTYyaJlbHUX,
byHKIIOHATBHUX, IHPOPMAIIHHUX MoIeNiel 00'€KTIB CTaHAapTU3AIlil.
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