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JKCTPY3HA TECTA B KONBLEBOM
CMA304YHOM CINOE
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1. Beepenne

[lestb mpeccoBaHms, NHAYE HA3BIBAEMOTO AKCTPYy3nel, —
VILUIOTHUTH 3aMEITAHHOE TECTO, TIPEBPATUTH €r0 B OJHOPOI-
HYIO CBSI3AHHYTO BSI3KOTJIACTHMYHYIO TECTOBYIO MACCYy, & 3aTeM
npuaaTh eii onpenenennyio dopmy [1, 2]. Ilpencrasasercs
aKTyaJIbHOU pa3paboTKa KOHCTPYKI[MII MAKAPOHHBIX IPEC-
COB, B KOTOPBIX COTIPOTHBJICHHE JIBIKEHUIO TECTA B TIPEC-
CYIOUIUX MATPUIAaX ObLIO Obl CBEJEHO K MUHUMYMY, 4TO
[03BOJISIET MOBBICUTH 9()D(PEKTUBHOCTD MX PabOThI, a TAKKE
MTPOUBBOIUTENBHOCTD.

2. Axanu3 MUTEPATYPHBIX KAHHBIX
M MOCTaHoBKA NMpo6neMsr

NnMelorest paspaboTku 3a pyOeskoM, B KOTOPBIX TpaHC-
MOPTHUPYEMbI€ BBICOKOBSA3KHIE MacChl B TPyOOIIPOBOE OKPY-
JKAIOT KOJIBIIEBOU 00OJIOUKOI M3 MAaJOBSI3KOU JKUKOCTH,
BCJIEJICTBUE Y€TO CHIKaeTcst Tpenue [3—35].

B ¢BsA3M € 9TUM MIPEJICTABIISACTCS AKTYATBHBIM Pa3paboTKa
KOHCTPYKITMY MaKapOHHBIX TIPECCOB, B KOTOPBIX COMPOTHB-
JIEHUE JBUKEHHMIO TeCTa B IPECCYIONMX MaTpUIax ObLIO
CBE/IEHO K MUHUMYMY, YTO TO3BOJISIET TOBBICUTH 3 dek-
TUBHOCTb UX PabOThI, a TAKKE POU3BOAUTEIBHOCTS |6, 7].

Ilesnpio MccaemoBaHuil sIBIIsIETCS peliere 3amadn Hec-
KOHTAKTHOTO (POPMOBAHUST MAKAPOHHBIX H3/IEJTHIT Ha OCHOBE
Pa3paboTKU U MCCJACAOBAHNSI TPUHIUITHATBLHO HOBOTO CIIO-
coba 1 yCTPOIICTB, OTBEYAMOIINX COBPEMEHHBIM TPEOOBAHUSM
MaKapOHHOTO IPOU3BO/ICTBA.

B pamkax mpeioKeHHOU ITOCTAHOBKU 3a/a4d MOTYT
ObITb PEaJN30BaHbI [[BA XaPAKTEPHBIX PEKUMA TEUECHUSI.

1. IlepBbIii pexnM MMeeT MeCTO B TOM cCJydae, KOT-
Jla CPejiHsisi CKOPOCTb TECTOBOTO MaTephasa IPEeBbINIAeT
CPE/IHIOI0 CKOPOCTH JKUAKOCTH B CMa30uHOM cjoe. B Takoii
CUTYallUN IIeHTPAJbHOE SIIPO TECTOBOTO MaTepuaja Kak
Obl «yBJIeKaeT» 3a cO0OU cMa3ouHblil caoil. OsugaeMbiil
poduIb CKOPOCTEHl B TIOTIEPEYHOM CEUEHUH KaHaJsa Tpef-
craBjien Ha puc. 1, a.

2. Brtopoii peskuM TeueHus B paMKaX paccMaTpUBaeMO
MATeMATUYECKON MOJIET UMEET MECTO TOT/IA, KOT/IA CPe/IHSIS
CKOPOCTbH JKUJIKOCTU B CMa30UHOM CJIO€ MPEBOCXOJUT Cpe/i-
HIOI0O CKOPOCTb 9KCTPY3MM TECTOBOTO MaTepuaya. B aTom
cilyyae Ha ux o0lleil TpaHuile CMa30UHasH JKUAKOCTD JOJIK-
Ha <«yBJeKaTh» 3a co6oil TectoBoil Marepumas. Ilpm artom
OJKUZIAeMbIil TIPOMUIL CKOPOCTEN B MONEPEYHOM CeUeHUH
OTBEPCTUSI JI0JKEH UMETh BUJ, IIPUBEIEHHBINA Ha puc. 1, 6.

Jl1st cHUZKeHWsT TPEHUsT B KOJIBIEBOM 3a30pe Ipeia-
TaeTcst UCTIOIb30BATH PA3TMUYHbBIE TIUIIEBbIE KUAKOCTH (Ha-

MIPUMep, PacTUTENbHOE Macyo). Tak ke ecTh NpeoKeHue
110 MUCHOJIb30BAHUIO B KadecTBE CMa3KU BO3AYIIHON IIPO-
caoiikn [8—10].
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Puc. 1. Omugaembie npodwim CKOpPOCTEN B NONEPEYHOM CEYEHMM KaHaia:
a — cKopocTh 3kcTpyauu U, npeBwnuaet ckopocTs sugsocty Uy
B CMa3oyHOM C/10e; § — cKopocTs supkocty Uy, npeBmnuaeT ckopocTh
agctpyaun L

R-h R

3. PE:'IYIII:TETI:I u:cnennnanuﬁ CKOPOCTH
CMa304HOK MHUOKOCTH

Ananmus3upys oskujaeMmble Npoduian cKopocTu B I10-
[epeyHoM ceyeHuu Matpuilpl (puc. 1), HETPYJIHO MOJIYYUTD
cJIeyone yCaoBrs, HaKIaJblBaeMble Ha IapaMeTphl CH-
CTeMBbI, IIPU BBIIIOJTHEHUN KOTOPBIX OJUH PEKUM TeuyeHMUs,
TTO-BUINMOMY, TT€PEXOAUT B JPYTOI:

M,

OU
pc-n(R—h)zl

or =0 Us

r=R-h

(1)

r=R-h

Paccmotpum apyroi peskmM, COOTBETCTBYIONUN yCJIO-
Buio (puc. 1, 6):
U
or

M.

>0; Uy .
pc-(R—h)

r=R-h

(2)

r=R-h >

HerocpejictBeHHOE pellleHre TaKOW 3ajladd B paMKax
MCXOJIHON MOCTAaHOBKHU 3aTpyiHUTeNbHO. [ToaTomy crenaem
ceyioliee yrpolaioiee jomnyiienne. byaem mpesroa-
raTth, 4TO JIISI TAKOTO PEKMMa TEYEHWS] CKOPOCTh TECTO-
BOTO MaTepuasa /IS KaKIOTO CeUYeHUs KaHajla IMOCTOSTHHA
U He 3aBUCHUT OT paJuajbHON KoopauHatel (puc. 2). Takas
MO/JI€JIb TE€UCHUA NOITyCTUMaA, ITO-BUANMOMY, €CJIN IIPEAIIO-
JIOJKUTH, YTO MOTOK CMa3bIBAOIIEH JKUIKOCTH c1abo «yBJie-
KaeT» 3a coboil IeHTpaabHOe AAPO TecTa. Pacnpenenenue
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CKOPOCTH B CMa30YHOM cJjoe onucbBaercs B [1]. Oxna-
KO oTpe/esieHe KOHCTAaHThl WHTErPUPOBAHUSI HEOOXOIH-
MO TIPOBOJIMTH C y4Y€TOM TPAHUYHOIO YCJOBUS: IPU 7 =
=R — h; Uy =V, tne V. — CKOPOCTH IKCTPY3UU TECTA /IS
JIAaHHOTO CEYeHMsI KaHaJja.

Takum 06paszoM 10JIy-
yaeM cJiejlylolee COOTHO-
HIeHMe:

V. 1

A TR

U x%((R—hf—RQ),
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4TO HPUBOJUT K CJeylo-

TEMY BBIPDAKECHUIO, OMMMCHI-
BalomieMy pacnpezesienne
CKOPOCTU JKUJAKOCTU B II0-
IIepedHoM ce4yeHnu CMa304-
HOI'O CJ1044:

R-h R

Puc. 2. llpegnonaraeMent npodmns
cKopocTH TectoBoro Marepuana L
¥ cMasoyHoi supkoctr Uy
B 3aBMCUMOCTM OT I KaHana

I

TR

(2~ R2) e (r—R){(R= ) - R2) |-

C

A (3)

[IpuBJekast Terepb yCa0BUs Halanca PACXO0B CMA304-
HOW JKUJIKOCTH W TECTOBOIO MaTephasa, MPUXOIUM I10C-
Jie HEKOTOPBIX 1PeoOpasoBaHuil K cleAyollell cucreme
YpaBHEHWI:

(M, =p. m(R-h)V,;
2 2\
Qe 1 (R —(R—h)) W(2h=3R)2R-R)|
wooa Z| 4 6 - @
- V.h(2h-3R) /6.
Nm ¢ yuerom [1]:
k
P
Mc:n'Vc(R_h)zpco' Pf )
sp “ ()
" s oR—m+ TV h(3R-
Qx = I 8Zh (2R h)+3VC h(3R-2h),

rae P = P. = P,.

Jlnst obecriederust GECKOHTAKTHOTO MPECCOBAHMS MaKa-
POHHBIX U3JIEINI HeOOXOAUMbI Pa3pabOTKa 1 U3TOTOBJIEHUE
[PUHIUIIMAIBHO HOBBIX MATPULL, KOTOPbIe obeciieunBanu Obl
HaJMYne BO3AYIIHON MPOCIONUKU MEXKIY TeCTOBON Maccoit
U CTEHKaMU MaTpHIL.

Jl1st ToCTUKEeHUS TIOCTABJIECHHON 3a/[a4M BKJIA/IBIIIN Ma-
TPUIL JI0JIKHBI OBITH M3TOTOBJIEHBI U3 TIOPUCTOrO MATEPHAJIA,
IIPOHUIIAEMOTO JJIST BO3/LyXa, NUMEIOIIero JOCTaTOYHO OHO-
POJIHYIO U TIPOYHYIO CTPYKTYPY, HO3BOJISAIONIET0 U3TOTOBUTH
M3 HEro pa3jinyuHble 10 (opMe BKIA/BIIIH, YIOBJIETBOPSIO-
e CyIecTBYIOIMM CTaHgapTaM Ha pasMepbl U (opmy
MaKapOHHBIX WM3/leJUil U JOMYyCKAIoNNe HCIO0Jb30BaHUE
TUIIOBOTO MPOU3BOACTBEHHOTO 00OPYIOBAHUS MOTOYHBIX
aunnii. Marepuas, U3 KOTOPOrO M3TOTABJIMBAIOTCS BKJIA-
JIIBIIIM, J0JDKEH TaKKe OTBevaTh TPeOOBAHUSM IUIIEBOTO

[IPOU3BOCTBA, OBITh JOCTATOUYHO TEXHOJOTUYHBIM B 0Opa-
6OTKe U MMETh CPABHUTEILHO HEBBICOKYIO CHECTOUMOCTD.

TakuM TPeGOBAHUSIM OTBEYAIOT M3/EJIKsT, KOTOPBIE TIPOU3-
BOJISITCS TOPOIIKOBON MeTa/Lnyprieil — 06JacThio TeXHUKH,
B KOTOPOI 3aHUMAIOTCS N3TOTOBJIEHUEM M3JIeJINii U3 ClIpec-
COBaHHBIX I C(HOPMUPOBAHHBIX METAJLITTYECKIX MTOPOIIKOB
MyTeM CIieKaHusi 0e3 paciuiaBieHust (WM ¢ 4aCTUYHBIM
paciuiaBjieHreM HauMeHee TYTOIJIaBKOW cocTaBJsioleit
CMeCH PasHOPOJHBIX TIOPOMIKOB).

4. Bnisognt

JLJist M3rOTOBJIEHUS TIOPUCTHIX BKJABIIIEH 11es1eco00pas-
HO TIPUMEHSTDH TTOPOIIKHN, M3TOTOBJIEHHBIE 13 CIIEI[UATbHBIX
copToB OGPOH3, HEPIKABEIOIIEil CTaM, TUTAHA.

C y4eToM BBINIEU3JIOKEHHOTO ObLIN Pa3padoTaHbl U U3-
TOTOBJIEHBI PA3JIMYHble KOHCTPYKIIUU ITpecc-HopM st u3-
TOTOBJIEHUS 9KCIIEPUMEHTAIBHON MAPTUH TTOPUCTBIX METaJI-
JIOKEPAMUYECKUX BKJIA/IbIIIeiT. B kauecTBe HAIOJHUTES GbLT
B3sT napadun. [[yis aydIero oTaeseHns TOTOBBIX BKIAIIbI-
meil oT mpecc-hOpPMBI ee CTeHKH CMa3bIBAJNCh TPaduTOM.
[TIpecc-hopma Oblia U3roTOBJEHA M3 HEPIKABEIONEN CTasu
Mapku X12M ¢ nocaeayoneil 3akaakoi 10 TpuoOpeTeHust
tBeproctn 50—60 exunuiL

[TopucTbie BKJAAABIIN U3 METALIOKEPAMUKU ObLIN WC-
TI0JIb30BAHBI /TSI U3TOTOBJICHUST MATPHIL /IS TIPECCOBAHNUS
MAaKapOHHbBIX U3/IEJUI B TOHKOM ITPUCTEHHOM CJIO€ CIKATOTO
BO3ZyXa.

Marpuiia ¢ MOpUCTBIMM BKJIAJBIIIAMU HE OTIMYAETCS
cBoeil OpMOIl M reoMeTpUYeCKUMHU PasMepaMu U MOXKET
OBITH WCIOJB30BaHA Ha THIIOBOM OOODPYJIOBAHWM, MpUMe-
HSIeMOM JUJISI TTPECCOBAHUST MAKAPOHHDBIX U3/IEJNUH.
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EKCTPY3IA TICTA Y KUIBLEBOMY WIAPI, 10 3MAL[HE

PosrystHyTo 3aBiaHHs pPyXy TiCTOBOI Macu B KaHaji 3 BUKO-
PUCTAHHSM Ti[POMHAMIUHOTO MacTuja. BusHaueHa MaTeMaTUyHa
MOJIeJIb JIMHAMIYHOTO cTaHy B'si3Koi pimuuu. CKJIa/ieHO piBHSIHHS
CIiabHOI Teuii. Po3pobiiero cnoci6 6e3KOHTaKTHOTO (hopMyBaHHS
MaKapOHHUX BUPOOIB, M0 [03BOJISIE€ 3HU3UTH IIPAKTUYHO 0 HYJIS
TepTS B MATPHUIIX MAaKapOHHOTO Iipeca.

KmiouoBi cnoBa: TicToBa Maca, TipojiMHAMiuHa 3Ma3Ka, Mare-
MATHYHA MOJIEJIb, B'sI3Ka PiAUHA, TEUisd.
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3AXHCT BOAHOr0 BEACEHHY BIJ
SABPYAHEHKUX CYNbPIAHUX BOA

Busueno sudanrenns cyavhioie 3i cmivnux 600 uexy uiaxonepepooxi, pospobiena mexmonozis

sudarenns 3a0pyonI0uuUx peuosun, nobydosana ycmanoska eudaienns cyivdioie, axa 00360-
JUNA YHUKHYMU 3a0PYOHEeHNHS HABKOIUWHDOZ0 Cepedosuuya ma wmpapHuux niamexicis y po3mipi
140 man. epn. na pik. Onmumizosano ymosu sudaienus cyivpioie si cmiunux 6od. /ocaidiceno pisui
YMOBU CUNME3I6 AHIOHHUX COPOEHMIE PISHUX MUNIE, a MaKoXHe 002080pPeHi Pi3Hi MEXHOL02I 00ePHCaAHHsL

copbenmia 6 nPOMUCIOB0CMI.

Kmovosi cnosa: cyivgiou, cmiuni 600u, copbenmu, cunmemuuni anionni 2iunu, Memairypeziini

waaxu, copoyist.

1. Introduction

Sulfides including hydrogen sulfide, are acutely se-
cond class of substances of danger. They are highly toxic,
inhalation of air containing hydrogen sulfide causes dizzi-
ness, headache, nausea, and a considerable concentration
leads to coma, convulsions, pulmonary edema and even
death. At high concentrations, a single inhalation exposure
may cause instant death. The main source of exposure of
sulfides in water pool Azov region are smelters. Around
smelters are many storage metallurgical slags (Fig. 1).
Within the city there are nine waterworks, which are
influenced by metallurgical slag.

Fig. 1. Slag repository metallurgical plant, water
with a high content of sulfides

Wherever there is a metallurgical slag accumulated in
the reservoirs of water with an extremely high concentra-
tion of sulfides, which sometimes erupt into streams and
rivers, as a result of floods, which leads heavily polluted,
the emergence of industrial accidents.

Oxygen in the water is consumed for the oxidation
of sulphides, the oxygen content in waters sulphide data
becomes zero, and this leads to the destruction of living
organisms. Sites for storage of metallurgical slag plant,
located near the river Kalchyk. Rivers and lakes occurring
near shlagrepository contaminated and turned into storage
with contaminated water in which the concentration of
sulfides reaches 1 g/l. Although close to the river and
located Kalchyk dams, but under emergency breakthroughs
often occurs getting polluted water into the river Kalchyk
that leads to the death of the inhabitants of the river.
Protection dams and oxygen in the air oxidation of sulfides
reduce their concentration, but at the final stage, when
they are released into natural water bodies, it is neces-
sary to complete removal of sulfides from wastewater. The
presence of sulfides in water makes water an unpleasant
smell intensifies the process of corrosion of pipelines and
their causes overgrowth due to the development of sulfur
bacteria. Sulfides have a toxic effect on human and cause
skin irritation. Hydrogen sulphide is toxic to living or-
ganisms. Prolonged use of water containing the substances
at concentrations above regulatory, may develop chronic
intoxication, leading eventually to a certain pathology.
Note also that the toxic effects of the substances can be
shown not only by oral admission of water, but absorbed
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