NHXEHEP, Ne 12, 2011 r.

OCHOBe reorpaduueckoid wHpopMmarmoHHoi cuctembl ArcGIS 9.3 ¢ momomblo MOIyIs
Geostatistical Analyst. B Tabn.1 mpencraBieHO CpaBHEHHE METOJOB HMHTEPIOJISIHY,
UCTIONIB3yeMbIX B MojyJe Geostatistical Analyst.

Tabmuna 1.  CpaBHeHHME METOJOB HWHTEPHOJSLNU, HCIOJB3YEMbIX B MOJIYyJE
9
Geostatistical Analyst
Kectkuii
Jerepmunuct
o Tumner Bpemsa HHTEPIIOJIS
Meron ciauii/ pe3yNBTHPYIONMX | BBIYHCIE | TOP, BpEMs Tpenvymect Henocrarku Orpanmicnn
CroxacTuyec N N » BP Ba 'y
- TIOBEPXHOCTEH HUH MOJIENTMPOB
aHUS
Meron
S Pemenus ms | Her onenku
Herepmunuct | [lpounrepnonupo | Beictps . MEHBIIIETO ONmMOKH
HBIX N . Brictparit
ACCTOSIH ckuit BaHHBIC 3HAYCHHS i qucIa HMHTEPIIOII]
P i rapaMeTpoB nu;
Metox IlosepxHoC
IOGAMEE Pemenus st Tb MOXET
oro Herepmunuct | I[Ipounrepnommpo | bsicTpsl E— MEHBLIEr0 OBITh
HOJHHOM ckuit BaHHBIC 3HAYCHHS i RS qucIa CIMIIKOM
a rapameTpoB CTJIAXKEHHO
i
Metox Nurtepnons
Pemenus it | 1ms Moker
JIOKAJIbH Ymepen
Herepmunnct | IlpounTepmnommpo . 0oJBIIero OBITH
BIX " HO Cpennuit
ckuit BaHHBIE 3HAYCHHS N yucnia CIUIIKOM
MOJIMHOM OBICTpBII
OB rapaMeTpoB | aBTOMaTrHde
CKOH
. Wnrepnons
Pagnams I'uoxui, p
LUST MOJKET
HbIE Ymepen BO3MOKEH
Herepmunnct | IlpounTeprnonmpo . OBITH
0a3uCHBI . HO Cpenuuii | aBTOMaTH4eCcK
ckuit BaHHBIC 3HAYCHHS . o CIIMIIKOM
e OBICTPBII uii BbIOOD
¢yHKIMH rnapameTpoB aBTOMATHHC
CKOH
Ilo3Bosser
OLIEHUTH JlanHbIe
NIPOCTPaHCTBE Tpebyer JIOJDKHBI
H TIPAHSTHUS OTHOCHTBCS
OTHOCHTE HYIo p
Ymepen ABTOKOPPEIIAILL MHOTHX K
Croxactnuec | [IpoumnTepmonmpo BHO N
Kpukuar . HO HI0; MOKHO pelIeHuit CTalIOHAPH
Knit BaHHBIC 3HAYCHHS . | MenJeHHbI
OBICTpBII M BEIYUCIUTD 10 MeTofIaM oMy
CTaHIapTHHIE | MpeoOpa3oB | CTOXacTHYEC
OIIMOKH aHui KOMY
HHTEPIOJIIIN poueccy
)i
JlanHb1e
[No3Bomser Tpebyer JTOJDKHBI
OIICHHUTD TIPUHSATHS OTHOCHTBCS
Camblit B3auM MHOTHX K
Croxactuuec | IIpounrepnosnmpo . AN N
Koxpuar . Cpennuii | MeAJEHHBI | HMPOCTPAHCTBE pemeHuit CTalOHApH
Kuit BaHHBIC 3HAYECHUS "
i HHYIO 10 METO/1aM oMy
KOppeIsiuio; | MpeoOpazoB | CTOXacTHUeC
rudkuit MeTox aHMI KOMY
npoueccy
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Jlis mocTpoeHHss MOBEPXHOCTEH MBI BBIOpAIM METOJl MHTEPIOJSILUHM - KPHUKHHT.
Kpurusr - 370 OTHOCUTENBHO OBICTPBIM METOJ] MHTEPIIOJISLIUK U Oy CKaeT aBTOKOPPEISIIIUIO
NPOCTPAHCTBEHHBIX AAaHHBIX. [I0CKOJIBKY KPUTHHI UCIIOJIB3YeT CTaTUCTUYECKHE MOJIENH, OH
MO3BOJISICT CTPOUTH PA3JIMUHBIE KApThl, BKIIOYAsT KapThl MPOMHTEPIIOIUPOBAHHBIX 3HAYCHUH.
['mOKOCTh KpHUIMHTa MOXET NOTpPeOOBaTh NPHUHATHA OOJBLIETO, OTHOCHUTEIBHO JAPYTHX
METOJIOB HMHTEPIOJNSAIHMK, KOJMYECTBA pEIICHWH, HO MOXHO BOCIOJB30BaThCS U
napaMeTpamu, IpeagaraéMbIMU 0 YMOJTYAHHUIO.

Ha ocHoBe aHanM3a MOHMTOPHHIOBBIX JAHHBIX O BKJIAJI€ PA3IMYHBIX MPEINPUATHI B
3arpsi3HeHue arMocdepsl ropoja BopoHeX MCTOYHHMKOM 3arpsi3HEHHs ObLT BBIOpaH JIEeBBIN
Oeper ropona Boponexa paiion MammMer. B paboTe ais pacdeToB HCHOJB30BAIKUCH TOJBKO
gyetpipe dnementa: PL, CO, SO,, NO,, nMeromux HanOoJIbIIIe KOHIICHTPAMU B atMochepe
[1]. IIpu MonenupoBaHMM OLEHKH 3arps3HEHUst aTtMocdepsl ropojaa MPOMBIIUICHHBIMU
BbIOpOCaMM 3a/1aBaJIUCh METEOPOJIOTUYECKHUE MapaMeTpbl (CKOPOCTh M HaIIpaBJIIEHUE BETPA,
TEMIEpaTypa OKPY’KAIOLIEro BO3/yXa), U3MEPEHHbIE Ha CTAlMOHAPHBIX IOCTAaX, TaK K€
UCTIOJIB30BAIMCh  JTaHHBIE O  KOJMYECTBE  BBIOPOCOB  3arpsi3HSIONIMX  BEIECTB,
3a(pUKCUPOBAHHBIX CHUCTEMaMH HEIMPEPBIBHOTO KOHTPOJS M ydeTa BbIOpocoB. Pacuersl 30H
pacnpoCTpaHEHUs] U HAKOIUIEHMs MPUMECEH 3arpsA3HSIONIMX BEUIECTB B OKPYKAIOIIEH cpere
OCHOBaHBI Ha CTATUCTUYECKOH 00pabOTKe JaHHBIX, B3ATHIX 3a nepuon ¢ 2006 — 2008 rox.

Tabmmma 2. CraTHCTHUECKHME IaHHBIE CpelHEH KOHIEHTpAIMH TMpHUMecei 3arps3HSIONIINX
Beuiects (PL, CO, SO,, NO;) u rugpoauHaMHUYECKOro peXHuMa apXHWBHOM BBIOOPKH C
TUJIPOMETEOPOJIOTHYECKUX TOCTOB Topoaa Boponex 3a 2006 — 2008 rox st mocTpoeHust
MO 1IN

Tloxazarenu Py P, P; P, Ps
Konnenrpanwusi, Mr/m’ 1,286 1,287 3,101 0,1 0,347
CkopocTtsb BeTpa, M/c 1 1 2 3 3
ATMoc(epHoe 1aBleHHEe, MM. PT. CT 750 750 749 750 749
KomunuectBo o0nakoB 9 8 9 10 10
Bnaxuocts, % 87 87 89 90 89
Temnepartypa, °C 13 13 11 9 10

ATMocdepa umeeT Takoe CBOMCTBO Kak camoouuineHue. [Ipu atom Gosibliyto poiib
UTPaeT WHTEHCUBHOCTh OCaJKOB. AHaIM3 pe3yJbTaToB HAOMIOJEHUM MOKa3aja, 4To
HOBBIIIEHNE KOHIEHTPALUHU IBUIM U CEPHUCTOIO Ia3a peAKo HAOIIOAAIOTCA MOCIHE TOXKIA, a
YAAJICHUE UX U3 aTMOC(i)CpBI B OOJIBIION CTEINEHH 3aBUCUT OT MHTEHCHUBHOCTH M KOJHWYECTBA
BBIINIAaBIIINX OCAAKOB. KOHHGHTpaHI/ISI AUOKCHAAa a30Ta YMCHBIIACTCA npu BbIITaICHUN
OCaJKOB, a O30H M Jpyrue OKHCIUTEIM B JIETHEE BpPEMs MOCIE JO0XKIA MCUE3AI0T W3
aTMocdepbl MOYTH noJHOCThIO. OTcioma cieayer, 4YTo MpU  M3YUYEHUH YCJIOBUM
(dbopMUPOBaHUS CPEAHETO YPOBHS 3arps3HEHUS BO3/yXa, HAaJI0 YUYUTHIBATH HHTEHCUBHOCTDH U
KOJMYECTBO OCaaKoB. B Tabi.l. mpuBeneHbl MoKa3aTeNld CpeHEed KOHLEHTpalUn NpuMecei
3arpA3SHAIOIMX BCUICCTB U THAPOJMHAMHUYCCKOI'O pCKHUMa, IO KOTOPBIM MOACITUPOBAIUCH
METEOPOJIOTUYECKHE  yCIIOBHsI, BIMAIOIIME HAa  CaMOOYMILEHME aTMocdepsl  Ipu
pacnpoCTpaHEHUH U HAKOIUIEHUM NpuMeced 4-X KOMIIOHEHTOB B BO3JyXe IpH BeIOpoce OT
NPOMBIIUICHHBIX NpeanpusThii paitloH Mammer JleBoOepexHbiii paiion ropona Boponex.
KoHtponpHas ToOuka 1 HM3MEPEHUs KOHUEHTPALMM 3arpsA3HAOIMMX —IpUMEced —
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ruipomereoposiornueckuii moct Ha yiu. JMW.Menneneesa paiion Mammer. Ha puc.l
NPUBEJICH NPUMEP MOJEIA BO3MOXKHOTO 3arpsi3HEHUsT aTMoc(epbl Ha TEPPUTOPUH TOpoOjia
Boponexa.

NaCwWyaHD. ICRAKA
Areacpapean pasarang TAO-TI0 wa prer

Barep Wi, Hra-Bocrausss

Canpacre merpa 0-5 it

Knnmestpauss freaeae o 1K

I Fouestpaues fomsue 10K

b
- Taues wOWTRORS JArpAZAEmes

S Gk

Puc.1. Mopnens. MeTeoposiOTHUECKHE YCIOBHSA, BIHMSAIONIME HA CaMOOYHIICHUE
aTMocepbl OT  TMPUMECEH 3arpsA3HSIONIMX BEMIECTB B BO3AyXe. MeETeopoJIOTHIECKUe
YCIIOBUS: TACMYPHO, ocaaku; atMochepHoe nasieane 740 — 770 mM. pT. cT.; Betep HOkHBIH,
Oro-Bocrounsrii, ckopocts Berpa 0- 5 ™M/ c¢. OOoO3HaYCHHE: CBETIBIM I[BETOM —
koHneHTparws Onu3kas k [1/IK; reMHubiii BeTroM — koHIeHTparwst 6obme TTJIK

TakuM 00pa3om, ¢ MOMOIIBI0 reorpadudeckoll HHPopManmoHHo# cucrteMbl ArcGIS
9.3 moxyns Geostatistical Analyst mocTpoeHBI JIEKTPOHHBIE KaPThI, YIUTHIBAIOIINE BIHSHUC
OCaJIKOB Ha CaMOOYHMIICHHE aTMOC(epbl, ¢ TOMOIIBI0 KOTOPBIX MOXHO OTIPEICIUTh
0KHMIaeMYI0 KOHIIEHTPAIIMIO 3arpsI3HSIONMINX BellecTB, Takux kak PL (mbuip), CO, SO,, NO,.

Cnucoxk surtepatypni: 1. AprembeB A.C., JomkenkoBa B.B., 3arunnesa A.B.
[IpumeneHnne TEOMH(POPMAIMOHHOTO  MOACITHPOBAHHMS JUIsL  OLIEHKU  3arpsi3HEHus
OKpY KaroIeil cpeapl TMPOMBIIUICHHBIME BBIOpOCaMH OOBEKTOB TexHOC(hepbl/ MaTepuaisi
JBEHAAIATOTO0  MEXIYHapoOJAHOIO  HayyHO-IIpakTHueckoro cemuHapa «llpaktuka u
NEePCIEKTUBbI Pa3BUTHUS NapTHEpCTBa B cdepe Bbiciel mkoub»: Jonenk: JonHTY, 2011.
T.2. C. 136-140. 2. Kopuarna /[.B. MogemupoBanue pacnpoCTpaHEHHUS NpUMEceld OT
BBIOPOCOB TPOMBINIICHHBIX NPEINpUSATHH W aBTOTpaHcnopra B atMmocdepe r. Jlumenka /
J.B. Kopuarun // ArcReview Ne4 (31). — M.: OOO «Jlara+», 2004. — C. 5.
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IJIEKTPOXUMHNYECKHUE UCCIIEJOBAHUA N1 CHUXKXEHUSA
KOPPO3MOHHOI'O M3HOCA BHYTPEHHEW IMOBEPXHOCTH
TPYBOIIPOBOAOB OFBEKTOB TEXHOC®EPbBI

Bapkosckas /[.B., beaomblibuesa C.C., 3psirnnuesa A.B.
(Boponestcckuii cocyoapcmeennulll mexHuieckuu yHugepcumem, Boponeoic, Poccust)

Ha teppuropun Poccum exeromno mnpoucxoaut Oosiee 20 ThICSY OHUIMATBHO
3apErUCTPUPOBAHHBIX aBapHUil, COMPOBOMKAAIOIIUXCS 3HAYUTEIHHBIMU DPa3iMBaMH HEPTH.
O0beMbl cpeqHero pasnuBa HeGTH U HEPTETTPOAYKTOB KoJiebmoTes oT 3 10 20 KyOudeckux
MeTpoB. M3 aHanmm3a JMTEpaTypHBIX JAHHBIX CIEAYeT, YTO TpoOieMa TOBBIIICHUS
Oe3omacHOCTH Ha HepTernmpoBoaax ocTaercs aktyanbpHOH [ 1, 2]. HedrerazoHocHsI KOMIUIEKC
NpeCTaBIsIeT OOBEKTHl MOBBIIIEHHOTO 3KOJIOTMYECKOTO PUCKA, KOTOPBI BO3HHUKAET B Pe3yJIbTare
aBapuii Ha TEXHOTEHHBIX O0BEKTaX. AHAJIN3 CTATUCTUKH aBapHid TPyOONPOBOJIOB IO MpHUYMHAM
CBHUJICTEJICTBYET O JOMHHUPYIOIIEH pPOJIM KOPPO3UH, YTO MEPEHOCUT TJIaBHBIA (haKTOp
HKOJIOTUYECKOTO PHCKa U BO3MOXKHOTO yIiepOa Ha Mepuo/] HKCIUTyaTalluy POBEICH B padboTe
[3]. Uems manHO# paboThl: pa3paboTka MEPOTPUATHIN MO MOBBIIMICHUIO 0€30MACHOCTH MPHU
no0brde HeTH U3 CKBAXKMH, XpaHEHWH €€ B €MKOCTAX M IUCTEPHAX M TPAHCIIOPTHUPOBKE B
HedrenpoBogax Ha Bokcko-YpanbckoMm HedTerazomoObiBaromeM kKomiekce. OnuH u3
ACTIeKTOB, TIOBBIMIAIOMIMN 0€30MacHOCTh JKCIUTyaTallMd He(PTEeCKBaXXUH, EMKOCTEH U
HeTenpoBOoJa Ha HCCIEAYyeMOM OOBEKTE, pPAaCCMOTPEHHBIM B paboTe -  ompenerneHue
CKOPOCTH KOPpO3MH TPYyOHO# CTalli B MOJENBHBIX PacTBOpax, MMUTHPYIOMIUX IUIACTOBYIO
Boxy B Heptn. Hedts IloBomxkws comepxur 7—I11% mnapadpuna, 12—20% cmom,
3HAYUTENNBHBIN MPOLEHT JIETKUX YTJIEBOJOPOJOB M OTJIMYAETCS TOBBIIICHHBIM COJIEPKaHHEM
cepbl 3—3,5%. IlnacToBble BOABI HEPTAHBIX MECTOPOKICHUI BBICOKO MHHEPATM30BaHHAS
cpena ¢ comepxkanueM coiei 10 300 /i1 ABIAIOTCS KOPPO3HOHHBIM areHTOM. MUHEpau3aIys
BOJBI BBI3BIBACT TOBBIIICHHOE KOPPO3MOHHOE pa3pylIeHHE TPyO, PE3epBYapoOB; TBEPAbIC
YaCTHIIbI, MOCTYTAIOUINE C TOTOKOM He()TH M3 CKBAaXKUHBI, BEI3BIBAIOT U3HOC TPYOOIIPOBOIOB U
obopynoBanusi. Haubonee pacnpoctpanennot (91%) siBnsiercs BHYTpeHHssI Kopposusi, 71%
U3 KOTOPOH COCTaBIs€T KaHaBOYHAas Kopposusi. CKOpPOCTh KAHABOYHOTO pPa3pyLICHUS
nocturaer 2...3 MM/TON, a B OTHENBHBIX CIIydasx 0 18 MM/Ton, MpUBOIS TEM CaMbiM K
Y4acThIM TOPBIBAM TPYOOTIPOBOJIOB, CHIDKAsI TApaHTHWHBIA CPOK MX JKCIUTyaTammu. Yactelie
MOPBIBBl  TPYOOTIPOBOJIOB, BBI3BAHHBIE «KAHABOYHBIM» HM3HOCOM (BHYTPEHHHM H3HOCOM),
TpeOyeT TOMCKa HOBBIX TEXHWYECKHX pEIICHWH, HANpaBJICHHBIX Ha oOecreueHne ux
Oe3omacHoi 9KCIUTy aTaIHH, TIOBBITIICHUE JIOJITOBEYHOCTH u CTaOMIIBHOCTH
(GYHKIIMOHUPOBAHUS.

Koppo3noHHbIe HUCTIBITaHUST MPOBOJWIM B PACTBOPE, MMUTHPYIOIIUM IUIACTOBYIO
BOJLY, B COCTAB KOTOPOTO BXOIIMI XJIOPH HATpHst (40 Mr/mm’) 1 cymbgara sHatpust (10 mr/am’)
npu o6uieit MmuHepanmmzauu S50 Mr/aM. Bonoponnsiii nokazarens (pH) miactoBoit BoabI —
7,1-7,2. B kadectBe wmccieayemoro marepuana ucnosibzoBam ctaink 40X (C 0,36-0,44.
Metoanka skcriepuMeHTa onucana B padore [3]. MukpocTpykTypy 0Opas3iioB H3ydald Ha
CKaHHUPYIOIIEM 3JIEKTPOHHOM MHUKPOCKOIIE.

PesynbraThl MONSIPU3AIMOHHBIX MMOTEHIIMOAMHAMUYECKHX E-1 KpuBbIE, TIOJTydYeHHBIC
Ha ctamd B 3%-HoMm pactBope NaCl u B ImiacToBod BoJe NOKa3zaid, 4TO C OojblIeit
CKOPOCTBIO TIPOIIECC MOHHU3AIMH Kejie3a (OCHOBHOW KOMIIOHEHT CTalli) MPOUCXOoauT B 3%
pactBope NaCl, uem B miacroBoit Boae. Hanpumep, npu E=-0,3 B niotHocts Toka 1= 1,8
MA/cM? st pactBopa NaCl, u 0,2 MA/cM® — I [IACTOBO# BOJIBI, 4TO OYEBHIHO CBA3AHO
¢ aktuBupytomum aeicteueM Cl - HOHOB (C MX MOBBIIIEHHON KOHIIEHTpAaIeil B pacTBope
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NaCl), koTopble aKTHBHEE pa3pylIAlOT OKCHAHYI IUICHKY Ha TOBEPXHOCTH JKele3a.
[ponecc koppo3uu xese3a B 000MX pacTBOPaXx MOKHO MPEJICTABUTH B BHJIE CXEMBI:
A(-): Fe — 2e =Fe*"
K(+): O2+ 2H,0 + 4e = 40H

W3 paHHBIX aHOIHBIX TOJSPU3AIMOHHBIX HCCIICAOBAHUI CIIEAYET, YTO CKOPOCTh
KOPPO3HOHHOI'O TOKA ixopp. = 0,13 MA/cM® B 3% pactBope NaCl, macca pacTBOPEHHOro
eJe3a B COOTBETCTBHH ¢ 3akoHOM Mapanest cocrasmsier 0,041 mr unpu S = lem® ckopocTh
KOPPO3UHU Vopp. = 0,041 MI/cM>-4ac. DIEKTPOXUMHUECKAMHU HCCIICHAOBAHISMU B IUIACTOBOI
BOJIE OBLIO YCTaHOBJIEHO, YTO Ixopp, = 0,03 MA/CMz, a CKOPOCTb KOPPO3HUU Viopp, = 0,009
mr/cm>-dac. IIOydeHHBIC NAHHBIC MPU SICKTPOXUMHUECKHX H3MEPEHHSAX COIIACYIOTCS C
pe3ynbTaTaMd  TPaBUMETPUUCCKUX  KOPPO3HUOHHBIX  HCIBITAHWH, TMPOBEACHHBIX  IMPHU
OTIpEICIICHUH TOTEPH MacChl 00pa3loB B cojieBoil cpere Oe3 mportektopa V = 0,036
Mr/cM>4ac H B IUIACTOBOIT BOJIE Viop=0,0059 mr/cm’4ac (TaGmuma 1).

Tabmuma 1. Pe3ynbTaTsl KOppo3uoHHBIX UctbITanuii cramm 40 X B 3% pactBope NaClu
pacTBope, UMUTHPYIOIIEM IIACTOBYIO BOy Oe3 mpoTekropa (96 4acos)

Koppo3sunonnas | Macca Macca [otepst | Cxopocts | CkOpoCTh KOppO3UNU
cpena oOpasua g0 | obpasia MacChbl KOppO3uH, | Iocie

WCIIBITAHUM | TTOCIIE obpasna, | Viopp DIEKTPOXUMUYECKUX

(my), T ucneplTanug | Am,r Mr/cM*gac | H3MepeHHii

(my), T Mr/cM>gac
3% NaCl 9,7086 9,6980 0,0106 0,036 0,041
[InacToBas 10,0751 10,0698 0,0053 0,0059 0,009
BOJA
C Mg - npoTeKTOpomM

3% NaCl 11,3504 11,3478 0,0026 0,0019
[InacroBas 10,5523 10,5522 0,0001 0,0001
BOJA

XS ,"ae.a Shm

ZBkU
"y W

B9 48 SEI

Puc.1. Mukpoctpykrypa noBepxHoctu ctayim 40X B miacToBo# Bojie (a) U MOBEPXHOCTH
cram 40X 10 koppo3uu (0)

JUis 3amuTel cTadd OT KOPPO3UU MCIOJIB3YIOT MPOTEKTOPbI-METaIbl, Yallle BCEro
ucnoyib3yroT Mg, Al, Zn, xoTOopble NpU KOHTAKTE C IKEJIE30M SIBISIOTCS aHOIOM B
o0OpasyrolemMcsi TajlbBaHUYECKOM D3JIEMEHTE, 3aMETHO CHIDKAIOT CKOPOCTh PaCTBOPEHUS
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OCHOBHOTO MeTajuia. Pe3yspTaTel HKCIEpUMEHTA IOKa3aJM, 4TO 3alUTHOE AeicrtBue Mg-
NPOTEKTOpa JOCTaTOYHO 3(h()EeKTUBHO B COJICBOM cpele W IUIACTOBOM BOJE, HO TPU 3TOM B
MEHEe arpecCHMBHON IUIACTOBOW BoJe ME-POTEKTOp 3alUINacT B OOJbIICH CTENeHH.
OmnpeneneHHbIM HEIOCTaTKOM Mg-TIpOTEKTOpa SBISETCS TO, YTO B Ipolecce paboThl
kopposuoHHOU mapel A(-) Mg [NaCl, H,O| Fe K(+), on kak 0ojee aKTHBHBIA MeETallT
KOPPOAUPYET C BOAOPOJHOM AENOJISIPUALIUCI:

A(-): Mg-2¢ =Mg*

K(+):2H,0 +2e=H; +20H" .

B mpouecce paboThl 3TOTO KOPPO3UOHHOTO 3JIEMEHTA BBIJCIISIOLIUIACS Ta3000pa3HbIN
BOJIOPO/I, MOJKET HaKaluMBaTbcsi B HE(YTH M CHIKATh OE30MACHOCTh JKCIUTyaTalluu
He(TAHBIX TPyOONpoBONOB. B pesymprare nNpoOTEKArOMUX BTOPHYHBIX KOPPO3MOHHBIX
MPOIIECCOB BO3MOXKHO oOpaszoBanue ruapokcuga Mg(OH), mo peakmmu: Mg2++2(OH)'2 =
Mg(OH),, KOTOpBIif MOXKET OTJIaraTbCsi Ha BHYTPEHHEH TOBEPXHOCTH TPYyOOTIPOBO/A.

B Tabmmume 2 moka3aH pacdy€T SKOHOMHYECKOW H(PQPEKTHBHOCTH TNPUMEHEHUS
NPOTEKTOPHOM 3alIUThl U HMHTHOUTOPHOW 3aIIMTHI OT Koppo3uu crtanu 40X HepTsIHOTO
TpyOOmnpoBoAa OT KOpPpo3uM B IIacTOoBOW Boje. COOTHOLIEHHME IUIOUIAJU MOBEPXHOCTHU
TpyOOIpOBOAa K IJIOIMIAAU MOBepXHOCTH Mg-tipotektopa - 500:1. [Ins cpaBHeHUs NpUBEACH
pacueT SKOHOMUYECKOH 3(PPEKTUBHOCTH 3AIUTHI OT KOPPO3UU MHTHOUTOPOM yPOTPOITMHOM
TPaJAMLIMOHHO MCIIOJIB3YEMOTO Ui 3alUThl CTaM OT KOPPO3UH. OKOHOMHYECKYIO
3¢ PEKTHBHOCTh MOXKHO PACCUUTATh C YYETOM JIUTEPAaTYpPHBIX JAaHHBIX, CPEIHUHA pPacxon
uHrHOuTOpa He(TIHOTO TPYOOTMpPOBOa COCTaBIsieT 15 r/ToHHY [4].

Tabmmma 2. DxoHomMuueckast 3pPEeKTUBHOCTH MPOTEKTOPHOIN U HHTHOUTOPHOM
3amuthl crasn 40X oT KOppO3UHU B TUIACTOBOM BOJIE.

3ammura: mpoTeKTOop, [MoTepst Macchl MeTala, CTouMOCTh TIOTEPH DKOHOMHUYECKAs
WHTHOUTOP Kr/TO] Metauia, pyo/ron 3¢ (HEKTUBHOCTE, PyO/TOT
Mg 228 34200 44300

Zn 140,5 66056 14094

YPOTPOTIMH 60 4700 78800

[lo pe3ynbpraTam ucciie0BaHUN MOKHO CJI€TIATh BBIBObI:

1.B mnactoBoii Bose, BXxoasui B coctaB HedTH, HaOmogaeTcs: Kopposus cramu 40X
C KACJIOPOJHOM ETIOsIpU3aLneH.

2.B mnpormecce wuccienoBaHuid OBLIO YCTaHOBJICHO, 4YTO Mg IUTaCTOBOH BOJE
KOppO3UpYEeT C BOJOPOAHON Jenojspu3anueil. Beiaensiomuics BOAOPOJA  MOXKET
HAKaIIMBATHCS B HEPTEMPOBOE U CHHKATh OE30MACHOCTh SKCILTY aTallHH.

3.B xadecTBe pEKOMEHIAIMHU MO TOBBIIIECHUIO YPPEKTUBHOCTH 3amuThl cTami 40X
HEQTSIHBIX TPyOONpPOBOJAOB OT BHYTPEHHEM KOpPpO3MM  SIBISIETCS  MCIIOJIb30BaHUE
NPOTEKTOPHOM 3allMThl C NpuUMeHeHHeM Mg B KayecTBe NPOTEKTOpa W NPHUMEHEHHE
MHTHOUTOPOB KOPPO3UH — YPOTPOTIMHA M COBEPUICHHO OYEBHIHO, HEOOXOIUM IMOMCK HOBBIX
ONTUMAJIBHBIX PEIICHHUH MO 3alIUTe OT KOPPO3UHU TPYOOTPOBOJIOB.

Cmmcox aurtepatypbl: 1.Cmupnosa B.B., Mapteiaiok B.®. [Ipycenko B.E. u np. Anamus
IIPUYMH ABAPUMHOCTH, MEPONPHUATHM IO NPEIYNPEKIACHUIO OIACHOCTEM M JIMKBHJIALMH
MOCJIeICTBUI aBapuil Ha oO0BbeKTax HedTera3ono0bMH, Ha HedTenpoBojax. bezonmacHOCTh
)usHenesatensuoctu, Ne7, 2007. C. 33-39. 2.Ilogpsnonbckuit A.U., Tlamamapuyk 1O.I.,
OnmreriH A.P., Xynsakos J[.C. DIeKTpOXUMHUECKHI METOI CHIDKEHHUSI KOPPO3HITHOTO U3HOCA
BHYTPEHHEN IIOBEPXHOCTHU IIPOMBICIJIOBBIX TpyOOIIPOBOIOB. be3onacHocTh
xku3Henestensuocty, 2007. Ne 6. C.13-18. 3. M.B. bapkosckas, A.B. 3psruniena.
Oco0OeHHOCTH TMpPOBEACHUS HHKEHEPHO-TEXHUYECKUX MEPOINPHUSITHH 10 MOBBIIIECHHIO
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0€30MacHOCTH MPU HKCIUTyaTallMd TEXHOTEHHBIX 00beKTOB/MalmHocTpoeHne u TexHochepa
XXI Beka// Coopuuk TpynoB XVIII mexmayHapoaHONW HAyYHO-TEXHMYECKOW KOH(EpEeHIUH.
Jouneuk: JouHTVY, 2011. T.1. c.69 — 75. 4. Toruuso u suepreruka Poccun. Craructuueckuit
cOoopHuk. — M. — @dunaHchl U cratuctuka. — 2004, — 562c.

PA3PABOTKA KOHCTPYKIHMU ITP UCITOCOBJEHUA IJIA UCCJIEI1OBAHUA
BJIUSTHUA YJIBTPA3BYKOBBIX KOJIEFAHUI HA TIAPAMETPBI
HNUIN®OBAHUSA I'PAHUTA

Top6yaun U.A. (JonHTY, 2. Joneyx, Yrpauna)'

XpylKkHue, HEMETAIMYECKHE MaTepHanbl — SBISAIOTCS, IOCIEIHEEe BpeMms,
HE3aMEHUMBI U3-32 CBOMX YHUKAJIbHBIX NPOYHOCTHBIX U AKCIUTyaTallMOHHBIX XapaKTEPHUCTUK,
cpeau KOTOPBIX CJIEeIyeT OTMETUTh BBICOKYIO TBEPAOCTh, BBICOKOE COIIPOTUBIICHUE J1aBJICHHUS
MPU  HU3BKOW yJEIbHOW IUIOTHOCTH, TEPMOCTOMKOCTh, YCTOWYHMBOCTbH K CHJIOBOM
HaMps)KEHHOCTU U BHEIIHETO TMIPOCTATUYECKOTO JaBJIEHUs. DT CBOMCTBA AENAIOT XPYIIKHE
HEMETAJUTMYECKUE KOHCTPYKIMOHHBIE MaTepHajbl HauOoJee MPUroJHBIMU ISl IPUMEHEHUS B
YCJIOBUSIX arpeCCUBHBIX CPeJl OKeaHa U KOCMOCA, B CTPOUTENBCTBE, apXUTEKType, B aBUa U
MamMHOCTpoeHNH. C pa3BUTHEM HAyKU M TEXHHUKU IEPE]l COBPEMEHHBIM MAIIMHOCTPOECHUEM
CTaBUTCS PsiI MHOTOOOPa3sHBIX 3a7ad, OJHA M3 KOTOPBIX - HaJeKHOE obecreueHne
TEXHUYECKUX XapaKTEPUCTUK M3JIE€IHH, paboTaloluX B IIMPOKOM JHANa3oHE TeMIEeparyp,
IIPU CJIOKHOM COYETAaHUM IIEPEMEHHBIX CHUJIOBBIX M TEIUIOBBIX BO3JCHCTBUM, TaK K€ B
arpeccuBHbIX pabouux cpenax. HacTo yciaoBHs dKCIUTyaTalluu U3ZEJUI TaKOBbI, UTO JUIS UX
M3TOTOBJIEHHUST HEBO3MOKHO WJIM HEPALMOHAJIBHO HCIIOIB30BaTh METAJUIBL. B Takux cirydasx
3a/1aya petaercs 3a C4eT pa3padOTKU U BHEIPEHUS] HEMETAJUIMYECKUX MaTepUasioB, a MIMEHHO
KaMHs (TpaHuTa).

BaxxHO! XapakTEpUCTHKOM IpaHUTA SBISAETCA IOYTH IIOJHOE OTCYTCTBHE y HETO
JUHEWHOTO pacUIMpEeHMs MPHU YBEIMYEHUU TeMIeparypsl [1], 4To J1enaer ero nmpakTu4ecku
UCAIBHBIM MaTEPUAIOM ISl U3TOTOBJIEHHSI KOHTPOJIbHO-U3MEPUTEIBHBIX YCTPOMCTB WIH UX
OTBETCTBEHHBIX 4acTed. biaromaps BBICOKOM TBEPIOCTH, TEPMOCTOMKOCTH, CTOMKOCTH K
BHEIIHUM BO3JIEUCTBUSAM, COXPAHEHUIO CBOMX CBOMCTB MpU pPa3IMYHBIX (PU3MYECKUX U
XUMHUUYECKHX AeicTBUsIX. V3 rpaHuTa M3roTaBiIMBaIOT CTAHWHBI MPEIM3HOHHBIX CTAHKOB IS
00paboTKH AeTanel ¢ BBICOKOH TOYHOCTBIO M KAYeCTBOM pabOYMX MOBEPXHOCTEH.

OCHOBHOM HOMEHKJIaTYpOil 3arOTOBOK MAIIMHOCTPOEHHUS U3 NPUPOJAHOTO KaMHS
SABJIAIOTCS : BAJIKU JJI11 OYMaKHOM MPOMBIIIEHHOCTH (puc. 1), KaTKu 1J11 OETyHOB
KepaMU4eCKOM, IIeMEHTHOMU, (happopodasHCOBOI, JIEKTPOTEXHUUECKONW POMBIIIJIEHHOCTH,
3aroTOBKH CTAHUH NMPEM3UOHHBIX CTAHKOB U YCTAHOBOK (pHC.2), A€Taau TPAaBUIbHBIX BaHH
METaJLTy PTHYECKON IPOMBIIIJIEHHOCTH, BaJIbLIbI TUILEBOU U JJAKOKPACOYHOMN
IIPOMBIIIJIEHHOCTH, KEPHOBA VIS TUILIEBOU MPOMBIIIEHHOCTH.

bnaronapss pa3sHooOpa3zui0 IIMPOKOE pPaclpOCTpaHEHWE TPaHUT BCTYNWI B
CTPOUTENBCTBE U apXUTEKType. ITOT KAMEHb MCIOJIL3YIOT I OOJIMIIOBKU IIOKOJBHOW YacTu
3MaHANA M COOPY’)KEHUH, KOJIOHH W JPYIMX BHEIIHMX W BHYTPEHHMX 4YacTed 3JaHUA H
COOpY’)KEHHM, OJOKM - JJs1 TOCTAMEHTOB TMpPU COOPYKEHMHM MOHYMEHTOB, a TaKke
M3rOTOBJICHUE HAATPOOHBIX NAaMSATHUKOB U APYTUX BUIOB H3aenuil. Meakopa3smepHble 0JI0KU
NPUrOJIHbIE Ui TPOU3BOJCTBA OOPTOBOrO KaMHS pa3MepoM JUlsd CaJ0BO-NapKOBOM

! Pykosoguremn: Topo6en U.A., Tony6os H.B.
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APXUTCKTYPhI U OI'paXIACHHA IBCTHHUKOB. IIauTel yacTo HCIOJIB3YIOT JIA HACTWJIa IoJia B
MECTaxX C UHTCHCHUBHBIM JBHXCHHUEM JIFOJCKHX IIOTOKOB.

Puc. 1. Banku qyis OymMaxxHO#H MpOMBIIUTEHHOCTH. Puc. 2. 'panuTHas cTaHuHa.

C KaXapIM TOAOM B YKpauHe CTaHOBUTCS BCE OOJblIe M OOJbIIe MNpeaArnpHATHH,
KOTOpbIC 3aHMMAIOTCSI 00pa0OTKON KaMHS WM €r0 HEMOoCPeJCTBeHHOU Mo0bueit. K Takum
MaTepuajiaM OTHOCSITCS TPaHUT, 0a3ajibT, Tab0po, KEpaMUUIEeCKUi TPaHUT, MOIeJI0YHbIE KAMHU
U T.0. blokn KamHs, TOJydeHHBIE Ha Kapbepe, MOCTYMAloT Ha KaMHeoOpaOaThIBaIoIIHe
OpeanpusaTHs s TepepaboTku Ha oOnumoBouHble u3Aenus. Ilpomecc, B pesyibraTe
KOTOPOTO KaMHIO MPHIAIOT TpeOyemyio GopMy, pasmep u GakTypy JHIIEBON MOBEPXHOCTH,
BKJTFOYAET Psii OTIEpaIri, BBITIOJIHAEMBIX B CTPOTON MOCIIEAOBATEIFHOCTH PAa3HOOOPa3HBIMHU
KaMHeoOpabaTpIBatonMMu cTaHkamMu. OHUM U3 HauboJiee TPYAOEMKHX BHJIOB 00pabOTKH
ABISIETCSl NUIM(POBAHKUE, KOTOPOE , IUIA JOCTIKCHUS HEOOXOIMMON TOYHOCTH, Tpedyer
OTPOMHBIX 3aTpaT IO BPEMEHH, MHCTPYMEHTY M oOopynoBaHmioo. Tak, Hanpumep, u3 [2]
M3BECTHO, YTO KA4ECTBO IOBEPXHOCTH MAaTEPHAIOB W3 KaMHS (B YaCTHOCTH-KEPAMMKH)
OKa3bIBACT CYIIECTBEHHOE BIMSHUE HAa HMX CBOWCTBA, TaK M€ aBTOP YTBEPXKAAET, UYTO
HarpasjieHue 00pabOTKU (IIPOOJIbHOE WM MONEPEYHOE) MOKET NPUBECTH K CYLIECTBEHHOM
notepe mnpouHoctu wuznenus (mo 30%). W3 [3] MBI MOXeM JHIE3PETh PE3yIbTaThl
MCCIICIOBAHNI U TPAKTHYECKOW peai3aliy BIEepBbIe pa3pab0TaHHONW aBTOPOM TEXHOJOTHH
BBICOKONpOM3BOAUTENbHOTO mumdoBanus (5000 - 10000 mm/MuH), OCHOBaHHOW Ha
UCIIOJIb30BAaHUH COYETAHUS TPOIIECCOB BUOpAllMM M TPELECCHH, a OJHUM M3 Hamboiee
3¢ PEKTHBHBIX METOAO0B (PMHUIIHON 00pabOTKH JeTajell MalluH CJI0KHOW KOH(UTypaIyu, K
KOTOPBIM TIPENBSBIIIOTCS BBICOKHE TPEOOBAHUS IO KAa4eCTBY IIOBEPXHOCTEH, SBISETCS
BUOparmonHast 00padoTka[4]. [TosTomy, sl yBETMISHHS TIPOU3BOAUTEIHLHOCTH, 3 BO3MOYKHO
M KadecTBa UHUM(OBAHHUA MOBEPXHOCTH MPHPOJHOTO KaMHS TMpeuiaraéM TNPUMEHHTh
BUOp0o0OpaboTKy. B KadecTBe ycTpoicTBa Uil TEHEpAlMU YIIBTPa3BYKOBBIX KOJICOAHUH,
UCTIOJIb3yeM MarHUTOCTPHUKIMOHHBIA mpeodOpaszoBatens [IHC 1-1(puc. 3), KoTOpsId
npeoOpazoBBIBAET HPHEPTHI0 MArHUTHOTO TOJII B MEXaHWYecKyro sHepruto. Ero neiictBue
OCHOBaHO Ha MarHUTOyNpyroMm 3¢ddekre, T.e. HA TOM, YTO HEKOTOPBIE METAIUIBI (KeJe30,
HUKEJb, KOOAIbT) U UX CIUIaBbl 1e()OPMHUPYIOTCS B MAarHUTHOM TOJIE.

TexHMYECKNE XapaKTEPUCTHKH JJAHHOTO YCTPOICTBA IPUBEICHBI B Tabmmie 1.
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Puc. 3. Marauroctpukiimonssiii npeodpazosarens [THC 1-1

Tabmma 1. Texunueckue xapakrepuctuku [THC 1-1.

Haumenosa Ucnonn | MomHocTts AT Yacrora | I['abaputsr
Haznauenue yaa Bec, xr
HHE, MOJICITb eHUe KBt j3Bit MM
MKM

TIMC-1.0/22 a) pa3mepHas BO, 33.0
¢ OaukoM o0paboTka IUIOCKas, 1.0 15 2 @67x350
OXJIKJCHUS TBEPIBIX U pacnpe-

XPYIKAX JieneH-

MaTepuaioB; Hast

0)

03BYIHBAHHEC

JKAJKUX CPEN;

B) CBapKa

METAJUIOB U

IIACTMACC;
T) GUHUIIHAS
obpaboTka.

Jlis 3akperuieHus: mpeoOpa3oBates Oblia pa3paboTaHa CrielUabHAsS KOHCTPYKITHS
(puc.4).Ha cnennanbHyto nojAcTaBKy 1, KOTOpasi yCTaHaBIMBAETCSI HEMOCPEACTBEHHO Ha CTOJ
CTaHKa, Ha KOTOPOM OYJEeT MPOU3BOAUTECS 00paboTKa, MpH MOMONTH (UiaHIa 3 3aKperisieM
reHepaTop KojeOanuil 2. Ha BepxHIOIO IUIMTY CHELMAIbHOTO TEH30METpUYECKoro croya 4
NPUKPEIUISIETCST YIOJOK 5, K JPYromMy KOHILy, C IMOMOIIBIO IIMUIBKKA 6 MPUCOETUHIEM

reHepaTop.

Puc. 4. Coenunenne renepatopa kosiebanuii [THC 1-1 ¢ TeH30MeTpUYECKUM CTOJIOM

OmnBIT SKCTIEPUMEHTAILHON YCTAHOBKHU ITOKA3al €€ TOCTaTOUYHYI0 PaboTOCTIOCOOHOCTD
JUIE  W3YYCHHS BIWSHHUA BHOpamuii Ha TPOW3BOIUTENBHOCTh Tpoliecca HUTU(OBAHUS
IPUPOAHOTO KAMHS.
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Cnucox autepatypsbi: 1. A. M. Oprnos Jlo6srua u 06paboTka npupogHoro kamus. M., 1977
r. 2. Alllapumn B.M.I'ponsnos [I'.Il.3aiiues C.C.CemenoB Kepamuka s
MAaIIMHOCTPOEHHUS M.: OO0 WM3parensctBo «Hayurexmuruznat»,2003-384c. 3. A.A.
[leneneB BuOpanMoOHHO-NPEU3UOHHOE HUM(OBAHHE HMHCTPYMEHTAIBHBIX MaTEpUAOB
kpyramu u3 CTM. «uHCcTpyMeHTanbHbIM Mup» KueB No2 2004r. 4. A.Il. babuues,
N.A babuueB. OcHoBBI BUOpaMOHHOM TexHosorun. — Poctos v/J[,1999. — 621 c.

TEXHOJIOT MYECKOE OBECIIEYEHUE MOBEIIEHUSA KAYECTBA
3YBUYATBIX KOJIEC HA BA3E ®YHKIMOHAJIbHO-OPUEHTUPOBAHHOI'O
MOJIXOJIA

Jlaxun A.M., lnupka A.I'. (JonHTY, 2. [loneyk, Ykpauna)

3y06uaThie KoJyieca, KaKk 3JIEMEHThl CWIOBBIX Iepesad, B 3aBUCUMOCTH OT CITy)KeOHOTO
Ha3HA4YCHUA, MOTYT pa6OTaTB B Pa3/IMYHBIX SKCITYyaTAllMOHHBIX YCIIOBUAX. MC)K,Hy TEM,
NPOEKTUPOBAHNE KOHKPETHBIX 3yOuaThIX TIepenad, Kak MPaBHIO, HE YUYHUTBHIBAET BCEX
peaNbHBIX YCJIOBUH AKCIUTyaTali. B KOHCTPYKTOPCKHUX U NMPOBEPOYHBIX pacueTax 3a4acTyro
MOJIB3YIOTCA YKPYNMHEHHBIMU JaHHBIMU. JTO CBSI3aHHO KaK C HEJIOCTAaTKOM TOYHOM
uHpopmanm o paboTe MPOEKTHpPyeMOou 3y0uaroil mepemadyd, Tak M CO CTPEMIICHUEM
MAaKCUMaJIbHO CHU3HUTH 3aTparbl N0 KOHCTPYKTOPCKOM M TEXHOJOTMYECKOM IOJArOTOBKE
NPOU3BOJCTBA 3y0YATHIX KOJIEC, YTO B CBOIO OYEpEab MPEMATCTBYET IOJHOW afanTaluu
3yOuaThle epeaun yCIOBHUsIM UX IKCILUTyaTalllu.

Pa3BuTHe TEXHOJOTHMU TOBBIIICHUS KauecTBa 3yO04aThIX KOJIEC, TJIABHBIM 00pa3om
HAlpaBJICHB HA CHIDKEHHE 00beMa MEeXaHHMYeCKOW 0O0pabOTKM 3a CYET COBEpPUICHCTBOBAHMUS
3aroTOBKH, a TAKXKXC INOBBIIICHUEC ITPOU3BOAUTCIIBHOCTH IIPOU3BOACTBA 3Y6‘-IaTI)IX KOJICC IMyTEM
BHCOAPCHUA COBPCMCHHBIX BBICOKOITPOU3BOAUTCIIBHBIX METOAOB O6pa6OTKI/I,
MHOTOMHCTPYMCHTAJIbHBIX HAJIAAOK W MCIIOJIb30BAHUHW MHOTOMCCTHBIX HpI/ICHOCO6JI€HI/II71 npu
3y0OOHape3aHuH.

[Ipu 5TOM He yuuThIBaeTcsl (PyHKIMOHAIBHAS HANIPABICHHOCTh KOHKPETHBIX METOJIOB
TEXHOJIOTHYECCKOT'O BOSI[GPJICTBI/IFI, KOTOPBIC PCAaIM30BBIBAIOTCA B 6OJ'II>HH/IHCTBC CJIy4dacB IJid
3y0UaThIX KOJEC, KaK JJISl U3/ICTHUS B LIEJIOM.

Heab panHOW paOOTHI: TOBBINICHHE KadecTBa 3yOYaThIX KoJeC Ha OCHOBE
UCTIOJIb30BAHMS CXEM TEXHOJIOTUYECKOTO BO3IEHCTBUS (PYHKIHOHAIBHO-OPHUEHTHPOBAHHBIX
TEXHOJIOTHH [2].

B cooTBeTcTBHM C TOCTAaBICHHON LIENBIO, HEOOXOAMMO PEIIUTH CIEAYOIINE 3a1a4u:
BBITIOJIHUTH aHAJIN3 OCHOBHBIX 3JICMCHTOB 3Y6‘~IaTI)IX KOJIEC B COOTBETCTBUH C YCIIOBUAMH HUX
OKCIUTyaTalluy;  pa3paboTaTh CTPYKTYpy  OKCIUTyaTallMOHHBIX  QYHKOMA ©W  Tpad
q)YHKIII/IOHaJ'IBHBIX 3JIECMEHTOB 3Y6‘~IaTBIX KOJICC; MNPCHJIOKUTE CXEMbI TEXHOJOTHUYCCKOI'O
BOSI[GfICTBI/I?I M BapHaHThbl pCain3alliid TCEXHOJOTMYCCKUX onepaum‘/’l IIOBBIIICHUS Ka4dycCTBa
3y0OuaThIxX KoJjiec Ha 6a3ze (QyHKIIMOHATIBHO-OPUEHTUPOBAHHOTO MOAX0/a.

CornacHo 0COOEHHOCTSM (PYHKIIMOHATILHO-OPUEHTHPOBAHHOTO Moaxoaa [1], nenenue
mro00ro m3enus Ha (QYHKIIMOHAIBHBIE SJIEMEHTHI JOJDKHO OCYIIECTBISITHCS MO yPOBHIM
[IyOWHBI TEXHOJIOTHH: W3JIeNIUEe, YacTH, COCTABISIONIME YacTe, 30HBI, MaKpPO3OHHI,
MHUKpPO30HBI ¥ HAHO30HBI. Bun sneMenTa mo QyHKIIMOHAIBLHOMY HAa3HAYEHHUIO, OTIPEICIIsETCS
Ha ocHOBe Kiaccudukanmu. Ha ypoBHe m3nmenms, 3yOuareie Kojeca, KaKk H3JEIUU, MOTYT
OBITH KHMHEMATHYECKUE, U CHUIIOBBIC. HpI/I ACJIICHU N 3Y6‘~IaTBIX KOJIEC Ha 4aCTH, BBIACIAIOTCA
HUCIIOJIHUTCIBbHBIC, CBA3SYIOMHUC, MOOIIOJIHHUTCIBHBIC W BCIIOMOIAaTCJIbHBIC J3JICMCHTLL [3]
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VcnonHutensHble 4YacTH B CBOIO OYepenb, pas3leNsdiorTcs Ha pabounme U Oasupyroiue.
CocraBnstonge 4acTei BBIACISIOTCA MO Pa3iMdHI0 CIIy>KEOHOTO Ha3zHAueHHs B peasibHbIX
YCJIOBUSAX JKCIUTyaTalMy. 30HbI, BXOJAT B COCTaB COCTABIIIOIIMX YAacTEH, U MPEACTABISIOT
co00il HMCXOTHBIC DJIEMEHTBI: JJIEMEHTAPHBIE MOBEPXHOCTH, JIIEMEHTapHbIE OOBEMBI,
MOBEPXHOCTHBIE JINHUH, 00BEMHBIE JIMHUH, TIOBEPXHOCTH, TIOBEPXHOCTHBIE CIIOM 1 00bEMHBIE
30HBI.

1-# yposers 3ybuarsiit 610k
(M31emHe)

3y6ns 3ybuaroro Jluck 3yGuaToro Crynura [ Inuneroe oTBepeTHE Kynagxn
Onoka Omoka ayOuaroro Groka sybuartoro Gnoxa sybuaroro Groka
@ : y :
2-fi yposenr,  ———_— r T
J - '
|(wacTH u3/1emus) -~ £ TX < A ~ N .. 7 T\ -
= - T --- - ~ e
Ob6mem 3yba, orpaHHYeHHEIH 3-it ypoBeHb ObOnem 3yda, orpaHHYeHHBII
IBOJILBEHTHEIMH TTOBEPXHOCTAMM (cocTopmontHe) CKPYITIEHUAMM Ha TOPIE

> 4

4-if ypoBeHB(30HEL)
- 1 = -~ i £ LY -
Obnem Tena 1yGa [| IBONTBBEHTHREC IBOILBCHTHEE  [|O0BEMHBIC JTHHITT ofneM y CKpYIICHIE Top- | |TIOBEPXHOCTHEIT Crioi] OGLeMHE
- IBEPXHOCTH 3¥08 | nopepxuocTHMe | ¥ s avBa ||y ocHoanma sy6a | |uesoii nosepxrocTi| | CKPYIIEHNS TOpUA | [Toproskii aneMeHT
cioH 3yba

Puc. 1. I'pad pyHKIMOHATBHBIX 3JIEMEHTOB 3y04aroro Gioka

Jlenenne Bcex 3yOuaThIX KojeCc Ha (YHKIMOHAJBHBIE DJIEMEHTHI NMPEJCTAaBICHO HAa
npumepe 3yOuaroro Omoka (puc. 1), B Buume rpada (yHKIMOHAIBHBIX 3JeMeHTOB. llpu
neneHun 3yOuatoro Osoka (1-i ypoBeHb) Ha YAacTH, BBIACISIOTCS MCIIOJTHUTEIBHBIC
DJIEMEHTHI, K KOTOPBIM OTHOCSATCS 3yO4aThlii OJOK, IIJIMIEBOE OTBEPCTHE M TOPLEBBIC
Kynmaukd. K CBA3yOIIMM 3JIeMEHTaM OTHOCSTCS OHCK 3y0dyaToro OJioka W CTYIHIIA.
BcnomorarensHple W UCTIOJNHUTENBHBIE — DJIEMEHTHI  SIBJISIOTCS  COCTaBILSFOIIUMHM
NepEYHCICHHBIX YJIEMEHTOB.

Hanee, nnst 3yO4aTtoro BeHIA, MNPEACTABICHO JeJeHHEe Ha cocTaBistommme(3-i
ypOBEHB). 3yOUaThIii BEHEII MPEACTABIIIET COO0H COBOKYITHOCTh 3yOhEeB, KaXIbIi U3 KOTOPHIX
COCTOWT W3 [IByX COCTaBISIOIIMX — oOO0beMa 3y0a, OTpaHMYEHHBI DBOJHBEHTHBIMHU
MOBEPXHOCTSAMH, KOTOPBIH SIBISIETCS pab0OYnM DIIEMEHTOM HM3JIEHs; U 00hEeM, OTpaHUICHHBIN
CKpYTJICHHEM Ha TOpIIEe, KOTOPBIH B TAHHOM CJIydae SBIISIETCS BCIIOMOTATEILHBIM YJIEMEHTOM.

Ha dgerBepTOM ypoBHE JA€NECHUs, MPEICTABICHO IEICHUE COCTABISIONIMX HA 30HHI,
00pa3oBaHHbIE HAa OCHOBE MCXOJHBIX dseMeHToB. OO0bem 3y0a, oOrpaHUYEHHbII
HBOJIbBEHTHBIMU TIOBEPXHOCTSIMH, pa3AeiisieTcss Ha 00BEMHYIO 30HY TeJa 3y0a, YBOJILBEHTHBIC
MOBEPXHOCTH 3y0a, DBOJIBBEHTHBIE MOBEPXHOCTHBIC CJIOW, OOBEMHBIC JIMHUU Y BEPIIMHBI
3y0a, u 00beM y ocHOBaHMs 3y0a. Kaxkmasi 30Ha ompeneneHa Ha OCHOBE JEHUCTBUS B HEH
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AJIEMEHTapHBIX (YHKIHMHA B TpoIecce IKCIUTyaTald. Tak, SBOJBBEHTHbIE MOBEPXHOCTHBIC
CJIOM BOCIIPHMHUMAIOT KOHTAKTHBIE HANpPsDKEHUS OT JCHCTBUS COMNPSDKEHHBIX 3yObeB;
o0beMHAs JIMHUS Yy BEPIIMHBI 3y0a BOCIPHMHMMAET HAIPSKECHUS, BBI3BAHHBIE KPOMOYHBIM
KOHTaKTOM B 3allCIVICHWH; OOBEMHBIE 30HA y OCHOBaHUsS 3y0a BOCHPUHHMMAET JEHCTBHE
HaNpsDKeHUH W3ru0a, BO3HUKAIOIIMX OT JEHCTBHA CWJI B 3allCIUICHUH, 3BOJIBBEHTHBIC
MOBEPXHOCTH HUCIIBITHIBAIOT TPEHUE OT COIPSIKEHHBIX 3yObeB, NPU B3aUMHOM CKOJIBKEHHUU
npodueit; 00beM Tena 3yda CITyKUT CBSI3YIOIINUM 3JIEMEHTOB BCEX OCTaJIbHBIX 30H.

3onamMu o0Obema 3y0a, OTPAHMYCHHOTO CKPYIJICHUSIMH Ha TOpIE, SBISIOTCS
MOBEPXHOCTH M TMOBEPXHOCTHBIC CJIOM OTPAHMYEHHBIC TOBEPXHOCTHIO OKPYTJICHHS TOPIA
3y0a, 1 0OOBEMHBIM TOPLOBBINA 37eMeHT. Ha3HaueHus: MaHHBIX 30H aHAJIOTUYHBI JJIS CIydas
obbema 3y0a.

Ha puc. 2. mpencraBnen rpad 3KCIUTyaTallMOHHBIX (YHKIMH 3y04aroro Oioka Mo
ypoBHsM jaeneHus. OO0Ias IKCIUTyaTalMoHHass GYHKIUS 3y04aToro 0J10Ka Ha BTOPOM YPOBHE
JIEIUTCS Ha CIIETYIOIINE COCTABIISIONINE:

- mepeaaya TpedyemMoro KpyTsiiero MoMeHTa (f);

- o0ecrieueHHe TEPEKIIOYCHUSI CKOPOCTEH 3a CYET BXOXKICHUS B 3allCIVICHHUE C
COCEITHMMHU 3y04aThIMH KoJiecamH (f>);

- Tiepeavya KpyTSAIIEr0 MOMEHTa COOCHOMY 3yOuaToMmy OJIOKY 3a CUET BXOXKICHHUS B
3aleIyieHHe TOPLOBBIX KyJIadKoB (f3);

- 0CeBO€ TMepeMelleHre MO MUIMIEBOMY Baly M OOECIeYeHHS] BO3MOXKHOCTH
NEePEKIIOUEHUsI CKOPOCTEH U Mepeaun KpyTAIIEero MOMeHTa (f3).

B nmanHOM citydae paccMOTpPEHBI TOJIKO (DYHKIMU 3y04aToro OJOKa, CBSI3aHHBIC C
nepeaayeii KpyTAIIer0o MOMEHTAa M W3MEHEHHs YacTOThI BPAICHHUS, HEMOCPEICTBEHHO, OT
UCTIOJIHUTEIBHBIX JIEMEHTOB K COIPSIKEHHBIM C HUM JICTAJISIM.

Ha Tperbem ypoBHE TpEACTAaBICHBI OKCIUTyaTAal[MOHHBbIE (YyHKIMHM mepenadn
KPYTAIIEr0 MOMEHTA: Iepeada KPyTSAIIero MOMEHTa MO 33JaHHOMY 3aKOHY; oOecrieueHue
M3MEHEHUs] YaCTOTHI BPAICHHUsI OT COIPSDKEHHBIX 3yOUaThIX KOJEC; M3MEHEHHE HAIPaBICHUS
BpAILEHHsI OT COTIPSIKEHHBIX 3y0UaThIX KOJIec.

Ha derBepTOM ypOBHE paccMOTpEHBl KOHKpETHbIE (YHKIMH 3yO0YaThiX KoOJIec,
CBSI3aHHBIC C BBITIOJHEHUEM HX CIIy’)KEOHOTO Ha3HA4YCHHWS, W JIEHCTBUS SKCIDTyaTallHOHHBIX
(GyHKIMI HA COCTABISIONINE YacTel 3y0yaTroro OJ0Ka.

Ha ocHoBanmu rpadoB QyHKIIMOHAIBHBIX 3JEMEHTOB M HKCIUTYyaTAIlHOHHBIX (DYHKIHH,
NPOU3BOIAT Ha3HAYCHUE CXEM TEXHOJOTHYECKOTO BO3JEHCTBUS Ha 0a3e 0COOBIX MPHUHIMIIOB
OPHUCHTAIIMUA TEXHOJIOTMUECKUX BO3JEUCTBUM M CBOMCTB, B 3aBUCUMOCTH OT OCOOEHHOCTEH
SKCIUTyaTauu u3aenus [2].

Ha puc. 3. mpencraBieHbl HEKOTOPHIE BO3MOXKHBIE BAapUAHTHI TEXHOJIOTHYECKHX
BO3JICHCTBUI Ha (YHKIMOHAJIBHYIO 30HY 3y0a 3y04yaToro kojeca — OOBEMHYIO JIHHHUIO
BepimmHbl 3y0a. Ilpu 3TOM TeXHOJIOTMUECKHWEe BO3NEHCTBHSA JIOJDKHBI HAa3HAYaThCS B
3aBUCUMOCTH OT OKCIUTyaTallMOHHBIX (DyHKIWH, aisi oOecriedeHus: TpeOyeMbIX CBOWCTB
AJIEMEHTOB 3y04aThIX KOJIEC.

JlaHHBIE CXEMBI TEXHOJIOTHYECKOTO BO3ACHCTBUS TPUMEHUMBI TPH PA3IUYHBIX
BapHaHTaX KPOMOYHOTO KOHTAKTa, KOTOPBIA OIpPENeNseTCs] KOHKPETHBIM BHIOM 3y09aToro
3anervieHuss. Hanpumep, TpuW  KpPYyroBOM WM HAaKJIOHHOM 3y0e, TEeXHOJOTHYecKoe
BO3/IeiicTBHE OyneT ompeaensThes (YHKIMOHATBHOW 3aBUCHUMOCTBIO, XapaKTEpHU3YIOIIYIO
CTENEHb BXOXK/IEHUS Napbl 3yObeB B 3auemieHue. CBoMCTBa 00BEMHOMN JIMHUM BEPILKHbBI 3y0a,
JOJDKHBI OBITh TaKWMH, 4YTOOBI NPENOTBPATUTH HM3HOC pPabOUYMX MOBEPXHOCTEH 3yObeB
BCJICZICTBHE KPOMOYHOTO KOHTaKTa, YTO MOYKHO JOCTHYb 32 CUET YMEHBIICHHS TBEPIOCTH
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KPOMKH BEpIIMHBI 3y0a. DTO MO3BOJUT MpH MpHUpaboTKe 3yObeB Maphl, 3a CYET HEOOIBUION
IUIACTUYECKOH JTe(hOpMaIiK, HCKIIOYUTh KPOMOYHBIN KOHTAKT B 3allCTUICHHUH.

Ob6mas sKcIUIyaTaloHHas
¢dyuxnus 3ybuaroro 61oka

. -~
Ofecneuenne nepex- . .
_ i Ilepenaua xpyTamero Oceroe nepeMeenie
ITepenaua Tpelyemoro MOYeHHA CKOpocTeil .
i . R e MOMEHTA COOCHOMY 1O NUTHIEBOMY BATY
kpyTamero MomenTa (f; ) 38 CHET BXOK/ICHHE B i =i / J
- ! R ——— IyOHaTOMy DIOKY, 38 A1 BOIMOKHOCTH TIepe-
s e CHueT BXOK/CHHE B KIOYeHIA CKopocTeii
ST YA IaLerUieH e TOPIEREX )
komecamu(f, ) Kyaaxos (f; )
1 — T —
Ilepenana kpyTsamero OfecneueHne H3MEHEHIA Ofecniedene mIMeHeHNA
MOMEHTA 10 3aJaHHOMY YACTOTH BPAIEHHA OT HAaInpaBleHHA BpalleHHA OT
3AKOHY COTPAKEHHMX 3y0UaTHIX CONpPAMEHHBIX 3y GUATHIX
KOleC KoJec
Y. LY - \ -~ - A} -
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Puc. 2. I'pad sxcruryaraninoHHBIX GyHKIHH 3y0uaToro 010Kka

Puc. 3. Bapuantsl TeXHOJIOTUYECKOTO BO3IEUCTBUS
(TB) Ha kpoMKy BepIIUHBI 3y0a: a) ¢ MoCTOsTHHBIMU TB;
0) C I3MEHAIOUIMMHUCS IO ONpeieIeHHOMY 3akoHy TB;
B) ¢ pepbIBUCTBIMU TB.

Jdns  oObeMHOH 30HBI 'y  OCHOBaHHA  3yO0a,
TEXHOJIOTUYECKOE BO3JCIHCTBHE Ompenensercs IeHCTBUEM
HampsOKEHUH  KM3ruba, KOTOphlE HMEIT MaKCHUMaJbHOE
3HAQUEHWE Yy OCHOBaHWS, M YMEHBIIAThCS TIO BBICOTE.
TexHomornueckoe  BO3JIEHCTBUE,  pealu3ylolllee  Takoe
W3MEHEHHE DKCIUTyaTallMOHHBIX CBOWCTB (puc. 4) MOXKHO
OCYIIIECTBUTH 3aKAJIKOW Ha PA3IMYHYIO TTyOWHY, OT BEPIIUHBI
K ocHoBaHMIO 3y0a. Ha pucyHke BblJieJI€HHEM IIOKa3aHa
TEPMUYECKH yIPOUYHEHHasi 00beMHast 30Ha 3y0a, Il ydyacTka

R

~ | "\|
|| ||‘ ll"”"llln h

Puc. 4. Dmopa WCIIBITHIBAIONIETO M3TUO B CEUYEHHMH HOXKU 3y0Oa. [Ipm stom
pacupeeneHus n3ru- BUJIHO, YTO MPOTHUBOIIOJIOKHBIE PO 3yda UCHBITHIBAIOT
OaroNIMX HAIDSDKCHHUIT pa3HOHANpaBJICHHbIE HANpPSDKEHHsS, C OJHOM CTOPOHBI
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HaIpsHKEHUE PACTSKEHHs, C Apyrod — cxkartue. 11oaToMy TEXHOJOTHYECKHE BO3AECUCTBUSA
JIOJDKHBI YYUTHIBaTh Pa3HOHAIIPABICHHOCTh HAIPSKEHUH U PEaM30BBIBATH HEOOXOIUMBIE
CBOMCTBA.

Taxxe, 3y0Ouatoe 3alleIuIeHUe XapakTepusyercs

aOpa3uBHBIM M3HOCOM PabOYMX MOBEPXHOCTEH 3yObeB, BHI3BAHHBIX
B3aMMHBIM  CKOJIKEHHEM Mpoduield CONpsDKEHHBIX  3yObeB,
KOTOpbIE MEHSAIOTCSI OT HyJsl, B IIOJIIOCE 3alEIUICHUs, 0
MaKCUMaJbHBIX 3HAYCHHU y TOJOBKM W HOXKU 3yba (puc. 5).
Oco0eHHO, JTaHHBIE HKCIUTyaTalOHHbBIE YCIOBUS, XapaKTEPHbI IS
OTKPBITBIX 3yOuaThlX Tmepenad, B YCIOBHSX IOBBIIICHHOM
3anpuleHHOCTH. CHMKEHUE JAaHHOIO BHJIa M3HOCA MOKHO J1O0CTUYb
HAHECEHHEM aHTU(PHUKIMOHHBIX NOKPHITUN B MECTaX HAaMOOJIBIINX
Puc. 5. Pacipenene- oy npsxenit 3y0uareix TpoduiIeld COBMECTHO C MOBBIIICHHEM
HHC B3AUMHOTO CKO- ny5upoctn pabounx moBepXHOCTET 3yOheB.
ABKEHHE 10 3y64a- Jing 3yOuaTelx Kolec HCHONb3yeMBIX JUIS TIepenadu
TOMy NpoduIo KpyTSLIET0 MOMEHTA TOJbKO B OJHOM HAaIlpaBJICHUH BpalICHUS
(HepeBEpCHUBHBIX), HET HEOOXOJMMOCTH BBIIOJHATH
JOTIOJTHUTENIbHBIE  TEXHOJIOTUYECKHE  BO3JEHCTBHS,
TpebyeMbie A IKCIDTyaTalid Hepabodero mpodus
3y0a, dYTO TIO3BOJIAET  JOTOJIHUTEIFHO  CHHU3UTh
ce0ecTonumMocCTh TE€XHOJIOTUYECKHUX oTepalui,
MIOCKOJIBKY BJIBOE CHIKAETCS KOJIMYECTBO
TEXHOJIOTUYECKHUX BO3JCHUCTBUM.

Bun paboumx »1eMeHTOB 3y0OuyaThIXx KoOJIEC,
CBOMCTBAa KOTOPBIX 0O€clneYeHbl MHOTI'OCIOWHBIMU
) MOKPBITHAMHU PA3IMYCHHBIX ()YHKIHMOHAIBHBIX CBOWCTB,

Puc. 6. Dnementsl 3y0a ¢ B 33aBHCUMOCTH OT OCOOCHHOCTEH JKCILUlyaTalluHy,

PAa3IMYHBIME CBOMCTBAMH TIOCTIe  [PE/ICTABICHO HA PHC 6. B nannom cnyuae, 3y0uaTomy

TEXHOJOTHUECKUX BO3IEHCTBUNI KOJIeCY oOecrieyeHpl H3MEHSIOIIME CBOKMCTBA 11O

HBOJIbBEHTHOM MOBEPXHOCTUM (B 3aBUCUMOCTH  OT

CKOPOCTH B3aUMHOTO CKOJBXKEHHSI) M 10 O00BeMy HOXKM 3y0a (Uil KOMIICHCAIUU

HAIpsOKSHUH M3ru0a); a TaKKe MOCTOSHHBIE CBOWCTBA JIMHUM BEPIIUHBI 3y0a (11 CHUKCHHUS
M3HOCA BCJIEICTBUE KPOMOUHOTO KOHTAKTA B 3aLICIUICHUN ).

BriBoabl.

Takum 00pa3oM, B IaHHOW paboTe, BBHIMOJHEH (DYHKIMOHAJIBHBIA aHAIW3 paboymx
AJIEMEHTOB 3yOuaThIX KOJIEC, MPEIJIOKEHbl BapHUaHThl peAJU3alUUd TEXHOJOTHUYECKUX
BO3/IeiicTBUIT Ha 0a3e (PyHKIMOHAILHO-OPMEHTHPOBAHHOTO moaxoxa. Ha ocHoBe Tpados
(YHKIMOHAIBHBIX JJIEMEHTOB M JKCIUTyaTallMOHHBIX (QYHKIMH (Ha mpuMepe 3y0O4yaToro
070Ka), BBITIOJHEHA KJIACCH(HKAIMS DJIEMEHTOB 3yOuYaThIX KOJEC 10 KOHCTPYKTHBHBIM H
OKCIUTyaTallMOHHBIM Tpu3HakaMm. J[insg pabodymx »ieMeHTOB 3yOuaThiX KoJec — JIMHHU
BEpIIUHBI 3y0a, paboumMX MOBEPXHOCTEH W IMOBEPXHOCTHBIX CJIOEB 3yObEB, MPEIOKEHBI
BapUaHThl TEXHOJIOTMYECKUX BO3JIEUCTBUI B COOTBETCTBUU C OCOOEHHOCTSIMHU JKCILTyaTally,
KOTOPBIE XapaKTePU3yIOTCsS BO3MOKHOCTbIO KPOMOYHOI'O KOHTAaKTa B 3alleIJICHUH, JefcTBUEM
M3rMOHBIX U KOHTAKTHBIX HAIPSIKEHWH U B3aUMHBIM CKOJIbKEHHEM 3y0daThIX MpoQuiei.

Cnucok Jgutepartypbl: 1. MuxaitmoB A.H. OcHoBbI cuHTE3a (QyHKIIMOHAIBHO-
OPHUEHTUPOBAHHBIX TexHoJorui MmamuHocTpoeHus. — Jloneuk: JouHTY, 2008. - 346 c. 2.
Jlaxun A.M., MuxaitnoB A.H. TexHonornyeckue OCHOBBI TOBBIIMICHUS SKCIUTYyaTaIMOHHBIX
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CBOMCTB pabOyuX 3JIMEHTOB 3y0UaThIXx KoJiec Ha 0asze (yHKIMOHAIbHO-OPUEHTUPOBAHHOTO
noaxona. // IlpakTuka M TMEPCIEKTUBBI Pa3BUTUS MApTHEPCTBA B c(epe BBICIICH IIKOJBI:
Hay4HO-TIpakTudeckuii cemunap - JJoneuk: JonHTY, 2011. C. 121-125.

MOJAEJIMPOBAHHUE BE30ITACHBIX TEXHOJIOI' MTYE CKUX IMTPOIECCOB
IKCIUVIYATAIIUUA DHEPI'OYCTAHOBOK NPOMBIIIVIEHHBIX OBBEKTOB

TutoBa A.B., 3BsirunueBa A.B.
(Boponestcckuil 2ocyoapcmeenHulil mexHudeckull yHugepcumem, Boponeoic, Poccus)

AKTYyaabHOCTh TEMBI : TEIJIOBBIE JYHEPTrOyCTaHOBKHU — CJIOJKHBIE
MHOTO(YHKIIHOHAILHBIE CHCTEMBI, MHTETPUPOBAHHbBIC MacmTaOHbIe CUCTEMBI
TEIUIOPHEPTeTUKH,  TPEACTABIAIOT  CO0O0W  OOBEKTHl  MOBBIIMIEHHOH  OMACHOCTH.

TexHOJOrn4ecKue OMACHOCTH BO3HHUKAIOT B CBSI3M C BO3MOXHOCTBIO B3PBIBOB, I0KapoB,
KOPPO3HOHHBIX TOBpeXIAeHWH. TexHWyeckne OmacHOCTH OOYCJTIOBIEHBI MapaMeTpamMu
OKCIUTyaTalluy: TeMIepaTypoil, naBieHreM, o0beMoM. {1 BBIpaOOTKM pEeKOMEHAAIMHA TI0
CHIDKCHHMIO B3PBIBHBIX HAarpy3oK J0 O€30MacHOTO YPOBHA HEOOXOAMMO pPaccCMOTPETh
(du3HUecKue acreKThl Pa3BUTHS B3PHIBHOW aBapUu M MaTeMaTHYECKHE MOJEIH, aJIeKBaTHO
OTIMCHIBAIOIINE TUHAMUKY (POPMHUPOBAHUS B3PHIBHOM HATPY3KH.

OOBekT uccnenoBaHus WM pa3pabOTKH — TeIUIOBbIe >HeproyctaHoBku BTP3 um.
@.93. JIzepxunckoro — gunuan OAO «PXK/» (Boponexckuii opaena tpynosoro Kpacnoro
3HAMEHU TEIJIOBO30PEMOHTHBIN 3aBOJl MMEHU J[3epKMHCKOro — Quinasa OTKPBITOTO
akIpoHepHoro obmecTBa «Poccuiickue sxene3Hple Topormy). Llens paboTsl — MogenmmpoBaHue
MOKapHOW  0€30IaCHOCTH  TEXHOJOTMUECKHX  IPOLECCOB  AKCIUIyaTallMM  TEIJIOBBIX
HHEPTOyCTaHOBOK, pa0OTAOIINX HA KHUIKOM TOoIUmMBe. JI1000# pa3paboT4MK U TEXHOJIOT NPH
NPOEKTUPOBAHUM M JKCIUTyaTallUd TEIUIOBBIX 3HEPrOyCTAHOBOK HAa OOBEKTaX 3KOHOMHKHU
JOJDKEH YUYHUTHIBATh KOHIETIHIO O€30MacHOTO MX (YyHKIIMOHUPOBAHUS.

B coorBerctBuu ¢ CanlluH 2.2.1/2.1.1.1031-01 [1] 3aBox otHOcuTcs k IV kmaccy
ONACHOCTH  METAJUypPTHMYECKUX, MAIIMHOCTPOUTENBHBIX M MeTaI000padaThIBatOLINX
npeanpusatii. Ocob0 OMAaCHBIMU TIPOW3BOJCTBAMHM Ha BBIOPAHHOM OOBEKTE SIBIISIOTCA
xpaHenue HedTenpoaykTtoB Ha ckimaae ['CM, Ma3yTHOM XO3SHCTBE, a TaKXke UX
UCIOJIb30BaHUE B IPOU3BOJACTBEHHBIX LI€XaX MPEANPUITHUS, UX XapaKTEPUCTUKU IIPUBEICHBI B
tabimune 1. Ilpu nomagaHuM 3aMKHYTOrO pe3epByapa C >KUIKOCTbIO B Ouar IMo)kKapa MOXKET
NPOUCXOJNUTh HArpeB COAEPKUMOTO pe3epByapa IO TEMIEpaTyphl, CYIIECTBEHHO
NpEBBIIAIONIEH TeMIepaTypy KUIEHHS, C COOTBETCTBYIOIIMM IOBBIIIEHUEM JaBleHUS. 3a
CYET HarpeBa HECMOYEHHBIX CTEHOK COCY/1a YMEHBIIIAeTCs Mpeies MPOUYHOCTH UX MaTepuaa,
B pe3yJbTaTe IpH ONpPEAENCHHbIX YCIOBHUIX OKa3bIBAE€TCSl BOZMOKHBIM pa3pbiB pe3epByapa ¢
BO3HMKHOBEHHUEM BOJIH JaBieHus. /g pacuera HEOOXOIMMO 3HATh TEMIIEPATYPy BCIBILIKU
TOIUIMBA, Maccy BeIllecTBa B pe3epByape. il OLeHKH BO3MOKHOM TEXHOT€HHOM 00CTaHOBKHU
Ha B3pBIBOINOKAPOOIACHBIX 00BEKTaX IKOHOMHUKHU IIEJIECO00Pa3HO MCIOJIb30BATh METOJUKU
u3jokeHHble B [2]. MozenbHas aBapuiiHas CUTyalusl IpelycMaTpuBaeT Haubojee OmacHbI
CLIEHapuil BOBHUKHOBEHUS U Pa3BUTHA - MOKap B KOTEIbHOM, C MOCIEAYIOIINM B3PBIBOM, B
pe3epByape C JKUAKUM TOIUIMBOM KOTOPBIM SIBJISIETCS Ma3yT U IU3€JIbHOE TOILUIHBO.
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Tabmuna 1. DKkcmmyaTaliuoOHHbIE MOKA3aTEeNN KUAKOTO TOIUIMBA

TormBHBIN Ma3yT Jlu3enbHOE TOILIMBO
Macca, xpansuerocs Ha | 700 60
CKJIaJe, T.
[Tlepuoauunocts mpuxona k | 1 pa3 B kBapTal 3 pasa B KBapTal
KBapTal
O6bem €MKOCTH i | 2000 73
XpaHEeHHus, M

[MapaMeTpaMu BOJIHBI JaBJICHHS SIBJSIOTCS W30BITOYHOE JIABJICHUE B TOJIOKHUTCILHOMN
(aze BOJHBI p ¥ Oe3pa3MepHBIN UMITYJILC MMOJIOKHUTEIILHOHN (Pa3bl BOIHHI 1.
Ap, klla, u i, [1a-c, paccunTeiBaroT 1o hopmyiam:

0.33

np /r+3m2;,6 /r? +5my, /3 (1)

Ap = po(0.8m

i = 12377121'766 /r 2)

rne po — arMocdepHoe namienue, klla (momyckaercss mpunumarh paBHbeiM 101 klla); r —
paccTOsIHUE 10 pa3pyIIAOIIErocs TEXHOIOTUUECKOr0 000py I0BaHUs, M; My, — NPHUBEACHHAs
Macca, KT, pacCuuTaHHas o popmyJie:

mp, = Eip / Qo,
race Em — OHCPIusd, BbIACIAIOMAACSA IMPHU SHTPOIMNMICCKOM paClIMPCHUU CPCAbI, H&XOZ[SIIHGﬁCH
B pesepyape, JIx; Qo — KoHcTaHTa, paBHas 4,52 + 10° JIx/xr.
E.» , JIK, paccYuThIBAIOT 1O GOpMYyIIC:

Ena = Ca(b(b m( T- TBCH)'
rJe m — Macca BelllecTBa B pe3epByape, KI; C,pgp — KoHcTaHTa, paBHas 500 Ix/(kr-K); T —
TEMIIepaTypa BeEIIeCTBa B pe3epByape B MOMEHT ero B3peiBa, K; Ty — Temmepatypa
BCIBIIIKH BEIIECTBa NpHU atMochepHoM naBiennu, K.

[lpn mHanmuumm B pesepByape mnpemoxpanurensHoro kimamana T, K, momyckaercs

paccUUThIBaTh 10 GopMyJie:

B
T=—>"—~C,+273.15 3)
A-logp,
rie A, B, C, — KoHCTaHTBI AHTyaHa BEIIECTBA; pPx — JIABJICHHE CpalOaThHIBaHUA

IpeaoXpaHuTepHoro KinanaHa, klla. Koncranra A noipkHa COOTBETCTBOBATH JABJICHHIO,
BbIPQKEHHOMY B KMJIONACKAJIAX.

[Tocne pacuera mnapamMeTpOB BO3MOXKHOTO B3pbIBA Ha OOBEKTE HSKOHOMHUKH
pa3pabOTYMK JOJDKEH OLICHUTh BO3MOYKHYIO HMHXEHEPHYI0, MEIMLMHCKYI0 U MOKapHYIO
ob6ctaHoBKy. [IpoBenem pacder Ha mpumepe wmazyrta. Macca mazyta 700 T, paccTosiHuE 110
xpanwmiia 750 M. PacueT sHeprum, BeIACIMBIIEHCS MPU pacIIUPEHUN CPENbl B pe3epByape,
PacCUYUTHIBAIOT 110 opMyJIe:

Ein = Coppm ( T — Tyen), 4)
e m =70 - 10* kr — macca; Copp — KoHcTaHTa, paBHas 500 Jk/kr-K); Teen 55 + 273 =
328 K — Temneparypa BCIBIIIKK Ma3yTa IPH TOCTOSTHHOM JIaBJICHUH.

Temnepatypy Haxonum o popmyie (3), roe pe= 2,000 xIla, A = 5,949, B = 812,648,

C,=247,55. Orcrona
812.648

~5.949 10g2.000

—247.55+273.15=322K
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[Tonyuum E,,

Ew =70 - 10%(332-328)500 = 1,6 - 10° [Ix.

HaxoJuM npuBeIeHHYI0 Maccy Myp, KT, 0 GopMyJIe:

My = Eus / Qo, &)
rne E,, — sHeprus, BBIACNAIOMAsICs IPU SHTPOIMYECKOM PACHIMPEHUH CPEJIbl, HAX OIS ICHCs
B pesepyape, JIx; Qo — KoHcTaHTa, pasHas 4,52 - 10° JIx/xr.

myy = 1,610/ (4,52 - 10°) = 350 kr.
Beraucnim Ap 1 1 mo popmMynam:
Ap, klla, u i, [1a-c, paccunrtbiBaroT no popmynam (1, 2):
Ap =101 (0,8 - 350%%%/ 750 + 3 - 350%%¢/ 750% + 5 - 350° / 750 ) = 29 I1a,
i=123-350"°°/750=7,8 Ia - c.

AHanornyHelii pacuer NpoBEJEH Ul JU3EIbHOro TomuBa. Macca austommso 60 T,
paccrosinue 10 xpanwmia 750 M. [1o mosydyeHHbIM JaHHBIM TOCTPOMIM Auarpammy (puc. 1
u 2). 3 nuarpamMMbl BHJIHO,YTO JaBJICHUE W UMITYJIbC BOJIHBI JABJICHHUS Ma3yTa, MPEBBIIIAIOT
JIaBJICHHNE W WMIYJbC BOJIHBI JaBICHHS AHM3EIbHOrO ToIumMBa. [Ipu mporHO3upoBaHUU
NPUHATO BBIJAEIATH YETHIPE 30HBI PAa3pyLICHHWM: TNOJIHBIX paspymenuii (APg >50xlIa);

cuibHbIX paspymenuil (30 <APg <50kIla); cpennux paspymenuii (20 <APgy <30xIIa); cradbix
paspymennii (10 < APy <20xI1a).

: asneHve, klMa
Mnyrbe, fa-c

Masyt [n3enbHoe TonnmBo

Puc. 1. luarpamma COOTHOIIIEHUS Ma3yTa U AU3EIHHOTO TOTUTUBA

Puc. 2. Mogenu 30H nopaxeHust TeppuTopun o0beKkTa: 1 - Mpu B3pbIBE TU3EIBHOTO TOIINBA. ;
2 - pu B3pbIBE Ma3yTa

[lonydyennble pe3yspTaThl M HX HOBHM3HAa — IPOBEJEH CPAaBHUTENIbHBIM aHAIN3
pacyeToB napamMeTpoB BOJIHBI J1aBJICHUS (JABJICHUS U UMITYJIbCA YApPHON BOJIHBI) PU B3PhIBE
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pe3epByapa C Mmeperperom KUAKOCThIO (IU3eTbHOT0 TOIUTMBA U Ma3yTa) MPHU BO3/ACHCTBUU Ha
Hero ouara moxapa. [loka3aHo, 4YTO 30HBI BO3MOXKHOTO pa3pylieHHS Ha OOBEKTE H
HAHECCHHBIN yIIepO Npu B3phIBE Ma3zyTa OyAeT OOJbIlle, 4€M OT B3PhIBA AU3EIHHOTO TOTLINBA.
B cBs3uM C NpoBeNEHHBIMU pacyeTaMHd MOXKHO CJelaTh 3akKIOYeHue,  HeoOX0oauMo
COBEPILICHCTBOBAHUE WH)KCHEPHO-TEXHUYECKUX MEPOIPUATHNA Uil OpraHU3alUU yCIOBUM
TCXHOJIOTUICCKOI'0 MPOoLcCCa XpaHCHUA W UCHOJIb30BAHUA XUIKOI'O TOIUIMBA, YJIy4YIHArOIMUX
MOKapHYI0 0€30MacHOCTh CHCTEM TEIUIOPHEPTETUKH, YTO XapaKTepHO B MPUHIUIE JIs
0000 00BEKTAa YKOHOMUKH.

Cnucoxk Jurepatypbl: 1.CanlluH 2.2.1/2.1.10031-01 «CaHutapHO-3alIUTHBIC 30HBI U
CaHWTapHas KJIacCUPUKAIMA MPEIIPUATHI, 3TaHUNA, COOPYKEHUI U NHBIX 00BEKTOBY. — 41 c.

2JOCT P12.347-98 «lloxkapHass 0e30MacHOCTh  TEXHOJOTHYECKUX  MPOLECCOBY.
[Tpunoxenue XK: «Meron pacuéra napameTpOB BOJHBI JaBJICHHS NIPU B3pbIBE pe3epByapa C
NEPETPETON KUAKOCTHIO WM CHIKEHHBIM Ia30M IPHU BO3ACHCTBUM HA HETO OYara rnoxapay.

YCTPOVICTBO JJISI YACTOBOM OBPABOTKHY 3YBBEB BTYJIOK 3YBUYATHIX
MY®T C IPOCTPAHCTBEHHOM TEOMETPUE

Mlagues A.1O., I'pyoka P.M., MuxaiinoB A.H. (/[onHTY, 2. [loneyx, Ykpauna)

TexHoNmorudeckuit criocod 00paboTKHU 3yOBEB C MPOCTPAHCTBEHHON TreoMeTpuel Ha
omepanusiXx OKOHYATEeNbHOW OOpabOTKM M NPUHIUNMAIBHAS CXEMa YCTPOWCTBA MJSl €ro
OCYIIECTBIJICHUSI OMNUCaHbl B paborax [6, 7]. B cooTBeTCTBUM ¢ MpEUIOKEHHBIM CIOCOOOM
00paboTku U ¢ yuyeToM TpeOOBaHMI M3JOKEHHBIX B padore [5], ycTpoicTBO st 06paboTKH
3yOb€B COCTOMT M3 CIEAYIOIIMX OCHOBHBIX Yy310B puc. 1. IlpuBomoB mmaBHoro 1 wu
IPOCTPAHCTBEHHOTO 2 JBWKEHWUM, CTaHMHBI 3 Ha KOTOPOM MOHTHPYIOTCS BCE Y3JIbl
YCTpOMNCTBA, COOPHOTO Bajla 4 Ha KOTOPOM 3aKpeIUIAeTCs 3aroToBKa 5, MHCTpyMeHTa 6 u
KyJlauka 7.

[IpuBox raBHOTO JBIKEHUWsI MpeAHAa3HAuY€H JJIsl TMPUBEIEHUS B JBUKCHUE
MHCTPYMEHTA U COCTOMT M3 DIIEKTPOBUTATENS, KOPOOKH CKOpocTel (Ha puc. 1 He mokaszaHbl),
IWINHAPUYECKOTO KyJauka 8, ¢ Hape3aHHOW Ha LUWIMHAPUYECKON MOBEPXHOCTU 3aMKHYTOMN
BUHTOBOW KaHaBKO#, maneia 9, muwurtel 10, HampaBistommx kadeHus 11, nepxkaBku 12 B
KOTOPYIO BCTaBJsieTCs MHCTPYMEHT 6 u ocu 13. [IpuBox mpoCTpaHCTBEHHOTO IBIKEHUS 2
NpeIHa3HauYeH [Tl IPUIaHUs IPOAOJIBHON OCH 3arOTOBKH NMPOCTPAHCTBEHHOIO JIBHIKEHUS T10
KOHUYECKOW MMOBEPXHOCTH C IEPEMEHHBIM YIJIOM HaKJIOHA 00pa3yromiel KOHyca U COCTOUT U3
AJIEKTPOABUTATENS, peAyKTOpa (Ha puc. 1 He MOKa3aHbl), IUIaHMANOB! 14, 3aKperIeHHON Ha
BBIXOJIHOM BaJly peIyKTopa, HAalPaBISIONINX CKOJBXKEHUs 15, 3aKperieHHBbIX Ha TUIaHIIainoe
14. Tlo nampasnsiromuM 15 nepemenaercs moia3yH 16, ¢ moJByHOM cBsizaHa OCh 17 ¢ poJIMKOM
18. K G0okoBO# cTeHKe MosByHa NMpUKpyUdeH KpoHmTeH 19 ¢ pomukom 20. Pomuk 18 cBa3an
co cOopHbIM BasioM 4, a poiuk 20 mocpeacTBOM MpYXHUH 21 MpwKUMaercs K KyJauky 7.
COopHbIii Ba onupaeTcs Ha MIApUKOBBIN ABYXPSAHBIN chepuuecKuii MOAMUITHUK 22 U POJIHK
18. 3arotroBka 5 3akperuisiercs Ha Baimy 4 OBICTpOChEMHOM Mmiaiboi 23 u raiikoil 24.
BriBenenue Bana 4 u3 3aleruieHUs ¢ POJIMKOM 18 OCyIIeCTBIsIETCA OTKPYUYHBAHUEM Talku 25
U CHIATHEM BTYJKHU 26, mocie yero crakad 27 nepemeniaercs no mmnonke 28. Ha cranune 3
3akperuieH pukcarop 29, GUKCUPYIOIINA 3arT0TOBKY OT POBOPOTA.
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YerpoiictBo pabotaer cremyrommM obpazom. Ha Ban 4 mo mmonke 30 ¢ ynmopom B
onopel 3lycTaHaBiIMBalOT 3aroTOBKYy S5, a 3aTeM 3akpeluisiloT raiikoit 24 uyepes
ObICTpOCheMHYIO maidy 23. Ban 4 BBOOUTCS B 3alleIUICHHUE C POJUKOM 18, mepeMenieHreM
crakaHa 27 mo mmonke 28. Jlnsg ¢ukcanuu Bana B JaHHOM TIOJIOKEHHHM YCTAaHABIMBAIOT
BTYJIKY 26 M 3aKpy4YMBAIOT KPYIJIyIO raiiky 25. 3arotoBka 5 (HUKCHpPYETCS OT MPOBOPOTa
¢uxcaropom 29. MHCTpyMEeHT 6 yCTaHaBIMBAETCS B JAEpkKaBKy 12 M 3akperusiercsa. 3arem
noBopayuBaercs Ha ocu 13 Ha 90°, BBOAUTCS B 3alLlETUIEHUE C 3aTOTOBKOM 5 U UKCHpyeTcs
CTOIOPHBIM ycTpoiicTBoM 32. IIpuBojA TMaBHOTO NBHXEHHS pabOTaET CICAYIOIUM 00pazoM:
BpalllcHUe Baja DJJICKTPOJBUIATEeNsl  IMpeoOpasyeTcs B BO3BPATHO-NIOCTYHATEIbHOE
nepeMeIeHne MHCTPYMEHTa uepe3 KOpPOOKy CKOpPOCTeH, Ha BBIXOJHOM Bally KOTOpPOM
3aKpeIieH LWIMHAPUYECKUH KyJauoK 8 ¢ Hape3aHHbIM Ha €ro LMJIMHIPUYECKOW YacTH
3aMKHYTOW BUHTOBOW KaHaBKOW. B 3alerieHue ¢ LIMIMHIPUYECKUM KyJauKoM & BXOAUT
nasier] 9, KoTopslil cBsA3aH ¢ mMTod 10, yCTaHOBIEHHON Ha HampaBisfloKX KadeHus 11. B
nporecce 00pabOTKM WMHCTPYMEHT 6, cBsi3aHHBIA ¢ mmmrod 10 mocpeactBam ocu 13 u
Jep>kaBkH 12, coBepIIaeT BO3BPaTHO-MOCTYATEIbHOE IEPEMEILIECHUE.

KpyTammii MOMEHT ¢ Bajia 3JEKTPOJBUTATENSl IMPOCTPAHCTBEHHOTO JBWXCHHS 2
nepeaeTcs depe3 peayKTop Ha IutaHmaidy 14 ¢ mampaBnstomumu ckonbxeHus 15. Ilo
HaMpaBJSAIOIIMM CKOJIBKEHHUsS] TepeMeniaercd MmomsyH 16 ¢ oceto 17 u posnumkom 18.
[Tepemenienue nonsyHa 16 orpaHMunBaeTCs KyJ1auykoM 7 K KOTOPOMY C IIOMOIIBIO MPY>KuH 21
nopkuMaetcs posmk 20, 3akperuieHHbId Ha kpoHiuTeine 19. [pu Bpamenny mianmaios 14,
3a CYET reoMeTpuM hpodmis Kyjauka /7 MoByH 16 mepememniaercss 1o HamnpaBISIIONIAM
CKOJIbKEHUS 15, mpu 3TOM NMpoI0TIbHAS OCh 3aTOTOBKHU 5 B Mpol1iecce 00pabOTKH OMUCHIBACT B
NPOCTPAHCTBE KOHMYECKYIO IOBEPXHOCTh C IEPEMEHHBIM YIJIOM HAaKJIOHa 0O0pasyromei
KOHyCa, BEpIIMHA KOTOPOW HAXOIWUTCS HAa OCH CHMMETPUH MIAPUKOBOTO JBYXPSIHOTO
c(hepryeckoro moIIMIMHUKA 22.

JIBIkeHHe pe3aHus B3aWMOCBS3aHO C IPOCTPAHCTBEHHBIM JIBIDKCHHEM TaKUM
00pa3om, 4TO B mpoliecce 00pabOTKH 3aroToBKa MPOXOIUT B MPOCTPAHCTBE BCE MOJIOKECHUS,
COOTBETCTBYIOLIME TEKYIIMM 3HAYEHHUSM YyIJla MEepeKoca COEAMHEHUs] @; , BXOIAILIUM B
3a/1aHHBIM MHTEPBaJ 3HAYCHUI.

[Tocne 0OpaboTKK OMHOM BMAaAUHBI 3y0a MHCTPYMEHT 6 BBIBOJAUTCS U3 3aLICTUICHUS C
3aroTOBKOM, OTBOAAT (hukcaTop 29, mocie 4ero 3aroTOBKy MOBOPAYMBAIOT HA OJMH YTJIOBOM
miar ¥ cHoBa BBOAAT (ukcarop. s mponmosmkeHuss oOpaOOTKM BBOJSAT MHCTPYMEHT 6 B
KOHTaKT cienyromeil BrnaguHoi 3y6a. [locne oOpaboTku Bcex 3yObeB 3y04aToil BTYJIKH
cOOpHBIN Baj 4 BRIBOAST U3 3alICTVICHUS C POJIMKOM 18, mepemeras ctakad 27 1o MIOHKE 28.
s 4ero OTKPYYMBAIOT KPYINIylO0 railky 25 M CHUMAlOT BTYJKy 26. 3aTeM CHUMAIOT
3aroTOBKY 5, OTKpy4uBas raiiky 24 u cHumasi ObICTpOChEMHYIO a0y 23.

Takum oOpa3zom, pazpaboTaHo yCTpoicTBO miisi (popMooOpa3oBaHus 3yObeB C
NPOCTPAHCTBEHHOW TeoMeTpHel Ha oOmepanusX OKOHYATeJIbHOW 00paboTKH, KOTOpOe
MO3BOJIIET  TMOJNY4YUTh Ha  OOKOBOW  MOBEPXHOCTH 3y0a BTYJIKM  CHEIHAIBHYIO
NPOCTPAHCTBEHHYIO0 T€OMETPUIO, CIIOCOOHYI0O KOMIIEHCHPOBAaTh U3MEHSIOIIMECS B 3aJlaHHBIX
npeJienax NorpelHoCTH MOHTaXa BaJloB.

Cnucoxk Jmrtepatypni: 1. AiipanetroB 3.JI., Mupxkamkanos [I. b. 3yOuatsie
coenuHuTenbHele MypThl.- M.:Hayka, 1991. - 250 c. 2. CuHTe3 CTpyKTypbl IpyNIoOBOI
POCTPAHCTBEHHOW reoMeTpuu 3yObeB BTYJIOK 3yOuaTeix Myt / P.M. I'pybka, A.H.
MuxaiinoB // IlporpeccuBHbIE  TEXHOJOTHM W  CHUCTEMBbl MAaIIMHOCTPOCHUSA:
MexayHaponHbeiii ¢6. HaydHbIX TpynoB. — JloHenk: /loneun. Ham. TexH. yH-T, 2004. —
Boin. 27. — C. 71-75. 3. Ilat. Ne 68689 Vkpainu, F16D3/18. 3ybuacta mydra: O.M.
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Muxaiino, P.M. I'pybka (Ykpaina). — Ne 2003098808; 3asBa. 29.09.2003; Omy0ur.
16.08.2004, Bron. Ne 8. — 4 c. 4. [IpousBoacTBo 3y0uaThix koiéc: CnpaBounuk. [log pen.
H-pa texn. Hayk npod. b.A. Taiina, - M.: Mamunoctpoenue, 1990, - 463 c. 5. Oco6eHnoctu
TEXHOJIOTUHM U3TOTOBIICHUS 3yObEB BTYJIOK 3y0uaThiX My(T ¢ TpyNIIOBOM MPOCTPAHCTBEHHOM
reomerpueii / P.M. I'pyOka, A.H. Muxaiinos // IlpakTuka W MEPCHEKTHBBI Pa3BUTHS
napTHepcTBa B cepe BbICIIEH miKosibl: Marepuaisl ceapMoro MeXIyHapOJHOTO Hay4YHO-
npakTHyeckoro cemunapa B r. Taranpore 19-21 urons 2006 r. B 3 ku. — Taraupor: TPTY,
2006. — Ku. 3. — C. 86-90. 6. Crioco6 uuctoBoii 06paboTKu 3yObeB BTYJIOK 3y0UaThiX My T
C IPyNIIOBOM NPOCTPAHCTBEHHOW r€OMETpHEH U YCTPOUCTBO AJIs ero ocymiecTieHus / P.M.
I'py6ka, A.H. MuxaiinoB, C.M KomroBusiii // IIporpecuBni TexHOJOrii 1 CcUCTeMHU
MaIMHOOy Iy BaHHsA: MibKHapoaHui 30. HAyKOBHX mpaib. — Jlonenpk: JloHen. Hall. TeXH. yH-
T, 2006. — Bumn. 31. — C. 83-90. 7. Ilat. Ne 82357 Vkpainu, B23F 19/00. Criocid6 06poOku
3y0iB 13 mpocropoBoro moaupikamiero: O.M. Muxainos, P.M. I'pybka, O.M. Jlaxin
(Ykpaina). — Ne a200510006; [Tomgano 24.10.2005; Omy6s. 10.04.2008, Bron. Ne 7. — 4 c.

JIIIOYNA BEPCTAT-CTEH/I JIJII OBPOBKH I'JTYXHX
HHOJIIT'OHAJIBHUX OTBOPIB

CaBunskuii C.O.
(kagh. «Koncmpyrosanus sepcmamie ma mawuny, HTYVY «KIIl», Kuis, Yxpaina)

VY Hamr gac cTpiMKOTO pO3BUTKY HAyKH MPO pi3aHHS METAJIB Ta CIIOCOOIB iX pi3aHHS
Bce OUTBIIE yBaru NpUAULIETECS HOBUM MIPOTPECUBHUM METO1aM 00poOKH, 0 BeJe 3a C00010
MOIIYK CIOCOOIB 3HIDKEHHS BAapTOCTI 3aBISKH TPOCTOTI OONagHAHHA Ta 3MiHI crocoOiB
00po6ku. OmHOIO 3 IPOOJIeM, SKi CITiT BUPIIUTH, € TIPoOJIeMa BUOOPY Ta peaizallii crioco0iB
00pOOKHM CKITQIHUX TOTITOHAIBHUX MMOBEPXOHb. B CTaTTi pO3TIAHYTHIA OIMH 3 HaiIEIIEBITUX
Ta MPOCTUX CMOCO0IB 0OPOOKHM TaKMX MOBEPXOHB, SIK BHYTPIIIHIX , TAK 1 30BHIMIHIX.

TakuM criocoOoM € crIocid HaaroHKEHUX KiIHEeMaTHYHUX JaHIOTIB.

CyTh croco0y 0OpOoOKM TOJIrOHAILHUX OTBOPIB [4, 5] mossirae B HACTYITHOMY.
3arotoBka 1 (puc. 1, a) 3 momepeaHBO OOpPOOJIICHMM KPYIJIMM OTBOPOM JiameTrpoM D
00epTa€eTHCSI HABKOJIO CBOET OC1 3 TIOCTIHHOKO KYyTOBOIO MBHUJKICTIO (5.

[HCTpyMEHT 2 THIy 3€HKepa pajiycoM 00epTaeThCcs HABKOJIO CBOEI OCi 3 TMOCTIHHOIO
KyTOBOIO IIBUIKICTIO (0, Ta HABKOJIO OCi 3arOTOBKH 3 KyTOBOIO MIBHIKICTIO W, MPHIOMY
BKa3aHI MIBUJAKOCTI IHCTPYMEHTY 1 3aroTOBKH 3B'si3aHI JKOPCTKMM KiHEMaTHUYHUM
CHIBBITHOMIEHHSAM, IO 3aJICKUTh BiI dHcia TpaHed oOpobmoBanoro otBopy. Oci
IHCTPYMEHTY 1 3arOoTOBKH MapajesbHi 1 pO3TalllOBaHI Ha BiACTaHl ¢ (MDKOChOBA BIJCTaHb)
oaHa Bin onHoi. Ilomaua s IHCTpYMEHTY 3HIMCHIOETHCS B3MIOBXK HOro oci. B pesymbrari
MOJITOHAIBHUIM OTBIp (OPMYETHhCSI Y BHUIl CIIAY 3aMKHEHOT IUKJIOINAIbHOI KPHUBOI -
TITOIMKIIO 1.

Binmosinuo mo cnocoOy (puc. 1, a) Bich 00€pTOBOTO IHCTPYMEHTY 2 3MIill[€Ha 111010
0C1 00p00IIFOBAHOTO OTBOPY 3arOTOBKH | Ha BEJIMUHHY :

- IPY TAPHOMY YHCJIi N TPaHEH OTBOPY

e, =2(sec %0 —IJ (1)

2 n—1
- IPY HETIAPHOMY YHCJIi M TpaHei 0TBOPY
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e, :g(l—seclgo j (2)

m
ne D — miameTp BIHCaHOTO B OTBIp OaraTorpaHHUKA KOJia.

\‘-’ e
~ w‘-'
41—
a
Q
et
b

Puc. 1. Cmoco6u 06poOku mostiroHanbHUX 0TBOPIB (a) 3a a.c. HPB Ne47221
130BHIIIHIX TOBepXOHB (0) 3a maTtenToMm Ykpainu Ne40164A

[Tpu Hepyxomiii 3aroToBi (m,=0) abcomoTHA KyTOBA MIBUKICTH IHCTPYMEHTA

&, =6, +0, 3)
a BITHOUICHHS NPHU KiJIBKOCTI IpaHeii n
o, n-1
= 4
o, n
[Tpu pyxomiii 3arorosi (w,#0)
0, =0,+0,+0, (5)

[Tpu mapHOMY YHCITI M TpaHe OTBOPY KUTBKICTh MPOTHIIEKHO PO3TAIIOBAHUX 3y0iB
IHCTPYMEHTY JOPIBHIOE Z=2, a IilaMeTp OMHCAHOTO KOJa

d= D(sec 180 + 1) (6)

m

[IpakTtnuna peamzanis crnoco0y HaJaroJKeHUX KIHEMAaTUYHHUX JIaHILOriB Oyia
po3poonena k.T.H. Camoitnenko O.B. (HTYY «KIIl) »y BuUriasgl nOpucTporo
BCTAaHOBJIIOBAaHOMY, Ha TOKapHUH BepcTar.

Ha xadenpi «KonctpyroBanusi Bepctatie Ta mamua»y HTYY «KIIl» y pamkax
CTYJIEHCBKIO KOHCTPYKTOpPChKOIo 010po «BepcTar» CKOHCTpyHOBaHO Ta CKJIaJIEHO BepcTaT-
CTeH/ 111 00pOOKHU MOTIrOHATBPHUX MOBEPXOHB, KIHEMAaTUYHA CXeMa SKOTO TMOKa3aHa Ha PHC.
2, a 3aralbHUN BUIUIAA Ha puc. 3. IHCTpyMEHTalbHIA IINUHAIEIL Y BUIJIANI MOJYJsi OyB
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BUTOTOBNICHUH Ha 3aBoJi «®PioneHt» (M. CiMpepomnons) 3a po3podbkamu kadeapu. Poboumii
HMIMUHEb OYB y3sTHi BiJl BepcTara It 00TOUyBaHHS KpHUCTaliB anMasiB mo. LI1-6.

d.=80
/ zZ.=15
pd Z= ?8
/ \
-
N \ﬁ
N=0.75kBm ¥ IEI Ia
n=136506/xe 2] Q] ['
! Poboyuii IHempymeHmansHul
" wnundenb P ‘wnundens z.=15
// \.\\\
@ Sillfele] (o] ) @ o) o) Ksiil
a9 [o]+) a Q O
W
A
di=70 \ 7,215 =1 L D @
0] 4 9]
t=4

Puc. 2. KinematnuHa cxema BepcTaTa-CTeH 1A
U 0OpOOKH MMOTIrOHAILHUX OTBOPIB

Posrisinemo kiHemaTHKy BepcTara (puc. 2). Obuaa mmuHIEs (U1 3arOTOBKU Ta
IHCTPYMEHTAIILHUH) JKOPCTKO KIHEMATHYHO 3B’ s13aHi JJ1s 3a0e3neueHHs] HeoOX1THOT BiTHOCHOT
4acTOTH OOEpTaHHS 3aroTOBKM Ta pDKydoro iHcTpymenrta. LlnuHnens ais 3aroTOBKH
HEPYXOMHH, a IHCTPYMEHTAIBHIN - pyXOMUH B3JJOBX CBOEI Ta OCI IIMUHAEIS IS 3aTOTOBKH,
Tt 3a0e3MedeHHsI 0ChOBOI MOJIavi NMPH pi3aHHI, XOJOBHI T'BHHT Ma€ PYYHHUHA MPHBIiI, ane B
MalOyTHROMY BiH OyJie MeXaHi30BaHuH 3 BUKopucTaHHSIM cuctemu UIIK. [ BUTOTOBICHHS
JieTajeld 3 MOJIIrOHAIBHUMH OTBOPAMH 3 PI3HOIO KUTBKICTIO rpaHeil Ta pi3HUMH po3MipamMu
OTBOPIB BEPCTAT-CTEH] MOXe OyTH YKOMIUIEKTOBAaHHMH PI3HUMHU KOMIUICKTAMH 3ipPOYOK IS
JIAHIFOTOBOT Tepeiadi 3 OCHOBHOTO PO3MOAUILYOrO Bajy Ha IHCTPYMEHTAJBHIN IIMUHIIENb,
SKHIA B CBOIO YePTy MOYKE HAJIAIITOBYBATHCS HA Pi3HUI €KCIIEHTPUCUTET BITHOCHO TOJIOBHOTO
mrmHAeas.  Jns  oOMeXeHHS OChOBOTO IEpeMIlIeHHS Moke OyTu mnependadeHuit
peryJIbOBaHHN YTIOP.

Puc. 3. 3aranpHuii BUTII] BEpCTaTa-CTeHAA JIJIsI 0OPOOKH MOJIITOHAIBHUX OTBOPIB
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J51s1 BUTOTOBIICHHS JIeTaliel 3 MOJIIrOHaJIbHUMH OTBOPAaMHU 3 PI3HOIO KUTBKICTIO I'paHei
Ta PI3HUMHU pPO3MIpaMH OTBOpPIB BEPCTAT-CTEHJ MOXe OYTH YKOMIUICKTOBAHUH DPI3HUMHU
KOMIUICKTAMH 31pOYOK JJIsl JIAHIIOTOBOi Tepenadyi 3 OCHOBHOTO PO3IMOJUIBYOrO Baly Ha
IHCTpPYMEHTAJIbHIA IIMUHAETb, SKUHA B CBOIO UYEPry MOXE HAJAaIITOBYBAaTHCS Ha pPi3HUN
EKCIEHTPUCUTET BiIHOCHO TOJOBHOTO MIMUHJENA. [IJii 0OMEKEHHsS OCbOBOTO IMEpPEMIIICHHS
Moxe OyTH mepenOayeHMil pEryjJbOBaHMK YyMOp 3 KIHIEBHMM BHMHKAYeM JJisI 3yIHHKU
€JIeKTPOTIPUBOTY TO/IaYi.

Ha nirouomy MakeTi BepcraTa IUIaHy€ThCSl BUKOHYBATH JIabopaTtopHy poOOoTy 11 sSIKOT
Oy Iy Th po3p00IIeHI METOAMYHI BKA3IBKH.

Ha puc. 4 Ta 5 mokazane B3a€MHE PO3TAILIyBaHHS IIMHHAETIB Ta IHCTPYMEHTAJIbHUN
MIMUHIEIBHUN BY30J1 BiMOBITHO.

Puc. 5. [HcTpyMeHTaIbHUI IINTMHIEILHUN BY 301
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Cnucok giteparypu: 1. Kysnenos FO.M., Cawmoitnenko O.B. O6pobka momiroHaasHUX
noBepxoHb: Teopis i npaktuka. — K: TOB «'HO3IC», 2008. — 193c. 2. Camoiinenko O.B.
Y 10CKOHANICHHS! TOKAapHUX BEPCTATiB Uil OOPOOKH MONIrOHAIBHUX TOBEPXOHb METOJ0M
KIHEMaTUYHOTO HaJlaro/pkeHHA. ABropedepar auc.... KaH. TexH. Hayk. — Kuis, 2006. — 20c.
3. T. Ky3smanoB, . Makcumos, X. MereB. ChBpPEMEHHH MHIYCTPUAIGHH TEXHOJOTHH. —
YHuBepcurercko m3narenctBo «Bacun Anpunosy, ['abposo, 2004. — 123c. 4. A.c. Ne47221
PecnybOnuka beirapusi. Metos, yCTpOWCTO U MHCTPYMEHT Ha 00paboTBaHEe HA MHOTOCTEHHH
OTBOpH, Upe3 CbOMpaHe HAa BbPTEHUS OKOJIO YIIOCPEIHH OCH, BBPXY CTpyros aBomatr:, MKU
B23B 41/40 / BaueB A.A., Ky3uenoB F0.H., Anekcues C.JI., MakcumoB W.T, Mumanos W.II.
— 1989, 61071. Ne6. 5. TTarent Ykpainu Ne40164A. Crioci6 06poOKH 30BHIMIHIX OJIMOHAIBHUX
MOBEPXOHb Ta MPUCTPIH i Horo peamizamii. 3asBka Ne2000047579 Bin 31.07.2000p., MIIK
B23B 41/04, onty6:. 16.07.2001. broi. Ne6.

TEXHOJIOI'MYECKOE OBECHEYEHHWE CUHTE3A KOMIO3NIIMOHHBIX
TEXHOJIOT'MU PEMOHTA 1 BOCCTAHOBJIEHUSA JIOITATOK
I'A3OTYPBUHHOI'O IBUT'ATEJISA TB3-117

Epmoaenko A.C., MuxaiinoB A.H. (ka¢. TM, /[onHTY, 2. Jloneyx, Yxpauna)

I'azorypOunnsiil aBuratens TB3-117 npenna3zHadeH i yCTaHOBKM Ha BepTosieTbl. OH
ABJIAETCA OJHUM U3 JIy4IIUX JBUTATE]IEH B MHUpE 10 SKOHOMHUYHOCTH B CBOEM KJIACCE, YTO
nocturnyto OmaromapsiBbicokuM KIIJ ocnoBubix y3moB (KIIJ] xommpeccopa paBen 86%,
KIIJI typouner xommpeccopa — 91%, KIIJ| cBoGomHOi TypOuHB — 96%). Benmuunbl
YAEIBHOTO pacxoja TOIUIMBA W YJAEIbHOW MacChl COOTBETCTBYIOT JIyUIIUM MHPOBBIM
cTaHmaprtam. JlBuratens umeeT OOJIbIIKME 3amachl Ta30JUHAMUYECKOH ycroitumBocTh. B
KOHCTPYKILIMU JIBUTATEJIl MPUMEHEHBI MPOrPECCUBHBbIE TEXHUUECKUE PEIIEHUS: TUTAHOBBIN
pPOTOp KOMIIpECCOpa, CBApEHHBIM W3 OTAENBHBIX JUCKOB 3JIEKTPOHHO-TY4YEBOW CBapKoOii;
paboune M HampapBJSIOIIME JIOTNIATKM KOMIpeccopa M3 TUTAaHOBOI'O CIUIaBa, IOJIy4YE€HHBIE
METOJIOM XOJIOAHOM BaJILIIOBKH; KOHTAKTHBIE TPA(pUTOBBIC YIUIOTHEHHS MACISHBIX MOJIOCTEH;
Ha HOBEHIIMX MOJU(pUKALUAX NPUMEHSETCS SJIEKTPOHHO-THIPOMEXAHUYECKasi CHUCTEMaA
pETyJIMpPOBaHUS U YNPaBJICHUS U 1p. J[BUTaTens umeeT 0O0JIbIION pecypc, 00Ia1aeT BEICOKOM
Ha/IeKHOCTBIO, TPOCTOTONW OOCIyXKMBaHHUS, XOpOLIEH pemMoHTOonmpurogHocThio. Hoseilmme
MOAU(UKAIMN CePTUPHUIMPOBaHbL. Pa3padaThIBArOTCSl OMBITHBIC MOIUGUKAIMH JIJIT OOCBBIX
BepTOJIeTOB Oymymiero. HekoTopsle MoaudUKaIimy MoJydmiid pa3inaHbIe TOCYAapCTBECHHBIC
npemun CCCP u Poccun.

OpnHol M3 NPUYMH CHIXKEHUS pecypca paboThl aBUALMOHHBIX JIBUraTeneil sBisercs
HU3Kasg DJPO3UMOHHAs CTOMKOCTh JomaTok. Haubosiee WHTEHCHBHBI H3HOC JIOMATOK
aBuaJBUraTeneil HabmogaeTcss npu padboTe BEPTOJETHOTO ABUTATENS B TPOMUYECKOM (WU
MOPCKOM) KJIMMaT€ M Ha MECOYHBIX MOYBAX, MPU 3TOM MOBEPXHOCTHBIM CJIOH JIOMATOK
MHTEHCUBHO PAa3pyILIAeTCs U3-32 KOPPO3HMOHHOTO M 3PO3MOHHOIO BO3JEHUCTBHM. B mponecce
skciutyaTaru asurarenst TB3-117 Ha MOBEpXHOCTH JIONATOK HANpaBJSIONIUX allapaToB
oOpasyeTcsi IMJIOTHBIM Harap, a TakXXe NOBpPEXIaeTcs 3alluTHOe HOKpbiTHE. OCHOBHas
TPYAHOCTh BOCCTAHOBUTEIBHOTO PEMOHTA MOBPEXKIECHHBIX JIOMATOK COCTOUT B TOM, YTO
MECTOIOJI0XKEHNE, OpMa U pa3Mepbl CKOJIOB B KaKAOM KOHKPETHOM CIIydyae YHUKAJIbHBI.
Curyanust ocjoxHseTcss TeM (pakToMm, uTo (opma yKe SKCIUTyaTHUpPOBABLIMHCS JOMATKU
00OBIYHO HE3HAYHUTENLHO oOTan4yaercss oT HomuHainsbHOWM CAD-Mozemn. CliemoBaTelbHO,
KaX/IbIM Ciydail BOCCTAHOBUTEJIBLHOI'O PEMOHTA JIOMATKU TPeOyeT Cyry00 HMHAMBH]LYaJbHOTO
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noaxoxaa. [1oaToMy peMOHT J0NaToK OOBIYHO BBIMOJIHAETCS BPYUHYIO, UTO TpeOyeT OOJIbIINX
TpyJZO3aTpaT ¥ 3HAUMUTENBHO OTPAaHUYMBAET TOYHOCTh, C KOTOPOH MOXKET OBITh
BOCCTaHOBJICHa (popMa mepeTHe KPOMKH.

JlomaTky, Ha KOTOPBIX B TMporecce aedekraru OOHApYKUBAIOTCS TOBPEKIACHUS
3alIUTHOTO TOKPBITUS 0€3 HapylIeHHs CTPYKTypbl MaTepuaja IOJJIOKKH, I0JBEpPraroTCs
oTepanyy yJaieHust Ae(eKTHOTo MOKPBITUS C MOCIeTyOIIMM NepenoKphITHEM AeTaneid. [l
obecrnieueHHst HKOJIOTUUECKUX TPeOOBaHMI MPOU3BOACTBA TpeOyeTcss MoA00paTh TPaBHIbHBIC
pacTBOpBI, HE COAEpNKAUME TOKCHUYHOM M HE MNOAJAKLICHCS YTWIM3ALMA IUIAaBUKOBOW
KHCJIOTBI, BXOJSIIEH B COCTAB JIEKTPOJIUTOB, HCIIOJIB3YEMBIX B CEPUHHOM MPOU3BOJICTBE IS
yAaJCHUS ATFIOMUHHUTHBIX TIOKPBITHH.

CreneHp M XapakTep 3pO3MOHHOTO M3HOCA JIONMATOK 3aBUCSAT OT JUCIIEPCHOTO COCTaBa
IBIJIM U €€ KOJIMYECTBA, a TaKXKe OT CKOPOCTH NOToKa Hecymiero BuHTa[l]. Ilpm stom
CKOPOCTHh KOPPO3UH YBEIUYHBAETCS C TMOBBIIICHUEM TEMIIEPATypbl B KOMIIPECCOPHOM YacTh
JIBUTaTeNsl, KOTOpble aocturatoT BeauuuHbl 500°C u BhIIIE AJi1 KOMIPECCOPOB BBICOKOTO
napneHus [2].

W3BecTHO MHOTO  BHJOB  3alIUTHBIX  TOKPHITHMH  JIOIATOK: TaJbBaHUYECKOE,
JAKOKPACOYHOE, SMAIMPOBAHUE, KOHJCHCAITMOHHO-BAaKyyMHOE.

lanpBaHMYECKOE MOKPHITHE THUIA HUKEIb-KaJMHUEBOE HMCIOJIB3yeTCS Ha JIOTAaTKaX JJIs
3alUTBl OT KOPPO3UH, HO SPO3HOHHAsI CTOMKOCTh M TeMIiepatypa skciuryarauu (10 300°C) y
Hero oueHb HE3Kas. [lpu ueMm, BO Bpemsi mpoliecca CHATHS ¥ HAHECEHHS MOKPBITHS
HEOOXOIMMO YUYUTHIBATh BO3MOXHOCTh HABOJIOPAKUBAHUS OCHOBHOTO METaJUIa JIOMATKH, YTO
OTPUIIATENIFHO CKa3bIBAETCS HAa €€ MEXaHUYECKUX CBOHCTBAX.

Jlakokpaco4yHOE€ NOKPBITHE HAa OCHOBE AIOKCHIHOM 3Malld, HAHECEHHOE B 5—7 CIIOEB
TAKXKe 3alIUINACT JIOMATKH OT KOPPO3HH, OJHAKO, KaK M HUKEJb-KaJMHEBOE MOKPHITHE, OHO
UMEET HHU3KYI0 TeMIepaTypy OKCIUTyaTallid. OpO3WOHHAs CTOMKOCTH  BCJEICTBHE
AIIACTUYHOCTH MOKPBITHSI HEMHOTO BBIIIE, YEM y HHUKEJb-KaJIMUEBOTO, IMO3TOMY STIOKCHIHOE
MOKPBITHE MCTIOJIB3YIOT Ha JIOTIATKAX HAMPABIIONIETO armapaTra KOMIIPEccopa BEpTOJIETHOTO
JIBUTATEIIS.

[Iponiecc amanmupoBaHus MPECTABISICT COO0M HAHECEHHUE CYCIICH3MH HAa OCHOBE TJIMHBI
W HHUKEJIEBOTO IMOPOIIKa C TOCIeAyomuM oDkuroM mpu Ttemneparype 1000°C.
DOMaaupOBaHUE JIOTIATOK CYHUTACTCS BBITOJTHBIM, €CIIH JIOMATKH HEOOXOAMMO 3alIUTUTHh OT
BBICOKOTEMIIEPATypHOH KOPpO3uu. B 3TOM cilyuae TemmepaTypa KCIUTyaTalliy IMOBBIIIACTCS
1o 400°C. Opnako Takasi JjomaTka emie B OOJbIIEH CTENEHH MOABEPKEHA IPO3UOHHBIM
MOBPEXKIICHHUSAM, TTOCKOJIBKY 3MaJHPOBAHHAS MOBEPXHOCTH MOIABEP)KEHA K OXPYITYMBAHUIO B
BBIIICOTTMCAHHBIX YCIOBHUIX HKCIUTYaTaIHH.

OmHO W3 TEpPCIEeKTHBHBIX MOKPHITHH — KOHIEHCAIMOHHO-BAaKyYMHOE TMOKPBITHE.
W3BecTHO, YTO TMOKPBITHE U3 HUTPHIA TUTaHA UMEET HE TOJIBKO XOPOIIYI0 KOPPO3UOHHYIO
croiikocth (1 OGamn mo mnarubanapbHON miKane [3]), HO W TMOBBIIMIEHHYIO ASPO3UOHHYIO
croiikocth (0,019 — 0,028 r/mun [3]). Temmneparypa sKCIUTyaTaliy MOKPBITUS M3 HUTPUAA
tutana nocturaet 350°C. Takoe MOKpHITHE, UMEIOIIEE TOJIIIUHY B HECKOJIBKO MUKPOH (0T 2-
3 MKM) MO3BOJISIET ABUTATEIIO0 OTpadaThIBaTh MO 2-3 MEKPEMOHTHBIX pecypca (T.e. 1500-2100
yacoB). OgHako, U MpU TaKUX HapaOOTKaX HMIET CYHIECTBEHHBIM M3HOC jomatok. Ha puc. 1
NoKa3zaHel pabouue JONMaTKW Kommpeccopa (a), Hampapisiolne Jomnatku (0) u
HaTPaBJISIIONINKN anmapart (B) BEpTOJETHOTO JABUTATENs, oTiaeTaBiiero 2987 yacos. Kak BugHO
UMEIOTCS 3HAYUTEIIBHBIC PO3MOHHBIE TIOBPEXKICHHUS, KOTOPBIC HE JIOTYCTHMBI TEXHHYECKUMU
YCIIOBHSIMH Ha JI€TaJH, CJIeI0BATEIILHO, TAKHE JIOTIATKH MOJIekKAT 3a0paKOBaHUIO.
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a) pabouue JIOmaTKu 0) HanpPAaBIISIOIINE JIOTIATKH B) HANpPaBJIAIONIUH armapar

Puc.1. leranu BepronerHoro nsurarens TB3-117 ¢ mokpelTueM HUTpUAA TUTaHA
MIOCJI€ SKCILTyaTalluy B TPOIMYECKOM KJIMMATe B YCJIOBUSIX MECOYHBIX [TOYB

UTo0BI MOBBICUTH MEXKPEMOHTHBIH pecypc NeTaned, KOPPO3UOHHYI0 U IPO3UOHHYIO
CTOUKOCTb, U paboyue TeMIepaTypbl MOKPHITHSA, B MaTepHall MOKPHITHSA NPU €T0 HAINBLICHUN
OBUIO pelIeHO BBECTH NMPKOHWH. LIMpKOHMI HMMEeT HCKIIOUUTENbHYI0 KOPPO3UOHHYIO
CTOMKOCTh BO MHOTMX arpeCCUBHBIX CpejlaX, yCTOWYMB B BOJIE U BOASHBIX napax 10 +300°C.

DKcrepuMeHTaIbHbIE HCCIe0BaHms. B mporecce SKCIIEpUMEHTOB Ha pabodue JomaTKH
(turanoBeId cruiaB BT-8) Hanocmioch mokpeitue u3 TiZrN (HUTpUIa TUTaHA-ITUPKOHUS) B
yctaHoBke «bynar—6». IlokpsiTue u3s
TiZrN  momy4yusnoch  KeNTOBaTo-
30JIOTUCTOTO IIBE€TA TOJIMHOM 5-5,5

MKM (puc. 2).

[ns onpeneneHuss 3p03UOHHOU
3 KOPPO3UOHHOU CTOMKOCTH
TTOKPBITHUS OBLIH MPOBEIEHBI
WCTIBITAHUSA COTJIACHO
CYyILIECTBYIOIIUM METOAUKAM.

HUcnbiTanuss Ha 3PO3UOHHYIO
CTOHWKOCTh TMOKpHITUS TiZrN Ha
paboumx JiomaTkKax TOKa3ajao, dYTo
CKOPOCTh 3PO3UH COCTAaBIISIET BCETO
0,012 r/mMun, Torma kak y TiN
cocraBmsier 0,028 v/mmH [3], a y

Puc. 2. Tlokpsitre u3 TiZrN, HaHeceHHOE Ha nonatok  6e3  mokperrus — 0,036
JIOTIaTKU BepTojeTHoro asurarens TB3-117 I/MHH.
B BaKyyMe€ IUIa3MEHHO-NOHHBIM METOJIOM HcnbiTanus Ha KOPPO3HOHHYIO

cTOHKOCTh MOKPHITHA TiZrN mpuBenn
K TOMY, 4YTO JIomaTka kak rocie 50 mukioB ucneitTanus (Harpes a0 350°C u nocnepyromiee
OXJIQXKJIEHHUE TOHKOpAcNbUIEHHBIM 5% COJIEBBIM pacTBOpoM), Tak U mocie 100 mukioB He
uMesa OKUCIO00Pa3HbIX KOPPO3MOHHBIX MOpPaKEHU. DTO, B CBOIO O4Yepenb /aeT OoleHKy 10
Mo 1eCcITHOAIUTHLHOM IIKaJIe OTPE/IEICHUS KOPPO3UOHHOM CTOMKOCTH.
KpOMe TOro, MPOBCIACHHLIC HCCICAOBAaHUA II0OKa3aJv, 4YTO HAIIBIJICHHOC IIOKPBITHUC
TiZrN umeeT BBICOKYIO0 MUKpOTBep10CcTh — 34 I'Tla, B cpaBHeHwu ¢ okpeiTueM TiN: 27,4 I'na
[3]. [Ipu yBemmuenun Ttemmeparypbl skcruryataiuu (ot 300°C go 500°C) y momaTku c
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nokpeiTieM TiZrN NpoOHCXOIUT YMEHBIIEHHE MHUKPOTBEPJOCTH TOKPBHITHUSA, a TaKxke
YBEJIMYEHUE CKOPOCTHU 3pO3uH (puc. 3).

Vi,
2/ MUH ‘
00 T 500°C
1 400°C
T 007
007 +
R B e e
20 25 £, 5 MM

Puc.3. 3aBUCHUMOCTB CKOPOCTH 3PO3UU OT MUKPOTBEPAOCTU U TEMIIEPATYPbI
nokpeitust TiZrN

BoiBonbl. Jlis 3amuThel jomatok ra3oTypOunHoro asurarenss TB3-117 (TuraHOBBIM
criaB BT-8) Ob10 BRIOpaHO M HAHECEHO C MOMOIIBI0 YCTaHOBKU «bymnat-6» nmokpeitae TiZrN
JKEJITOBATO-30JI0TUCTOr0 IBeTa. JlaHHOE MOKphITHE ObUIO MCMBITAHO HA KOPPO3HOHHYIO,
HPO3UOHHYI0O M KApOCTOMKOCTb, a TaK)K€ ONpEJIe]IeHa €ro MHUKpPOTBepHOCTh. llockonbKy
ckopocTh dpo3un TiZrNB 2,3 pasza Hike, ueM y TiN u B 3 pa3za HuXKe, 4eM y JIOTIaTOK 0e3
HOKPBITHUS, TO MOKHO 3KCIUTyaTHPOBaTh aBUaJIBUraTeIN 0€3 MblJIEra303alluTHbIX YCTPOICTB B
MECOYHBIX paiioHax. Y mokpeiTus TiIN KOppo3HOHHAsI CTOWKOCTB B 3 pa3a Huxke, ueM y TiZrN,
CJIEJIOBATENIbHO, MOCIEAHNE MOYKHO 3KCIUTyaTUPOBAaTh B MOPCKHUX M TPONUYECKUX KIMMaTax.
WcnpiTanust Ha ompeiesieHHe TpenenbHo paboueit temmneparypbl TiZrN mokazamu, 4To
NoKpeITUsT paboTocrnocoOHbl 10 500°C (M MUKPOTBEPIOCTh IMPHU ITOM TeMIlepaType He
HAMHOTO HIKe, 4eM y TiN), 4TO TO3BOJISIET €r0 MCIOJB30BaTh Ha JIOMAaTKax KOMITpeccopa
BBICOKOTO JIaBJICHHUS.

Kpome Toro, npu ncnonpzoBanuu NOKpbITUs TiZrN yBeTUUHUBAETCS MEKPEMOHTHBIN
pecypc JonaTok Kak MUHUMYM B 3 pa3za. [Ipu 3ToM cTOMMOCTh peMOHTa aBHUaJBUIATENs C
Y4ETOM HalBUICHHS 3aIMTHOTO MOKPHITHS HA JIOMATKU OyIeT Bcero Juib Ha 3,5-5,0% Brimie
OT UCXOHOM.

Cnucok qaurtepartypbl: 1. Anexcee B.K., Boaxosa JI.®., I'nukcon MN.JI., Jlykesnos B.C.
PacripenenieHne TBUIEBBIX YaCTHII B IMPOTOYHON 4YacTW Kommpeccopa //ABHAlMOHHAS
NPOMBIIUIEHHOCTh. — 1989. — No7. — C. 24— 25. 2.PxaBun F0.A. OceBble U HEHTPOOEKHbIE
KOMIIpECCOpbl JIBUraTesieil JerarenbHbIX amnmapatoB. — M: M3a-so MAU, 1995 — 243 c.
3. dymxua A.M., IIpomun A.b., iBanoB E.I'. 3amuTHble MOKPHITHS Ui CTAIBHBIX JIOMATOK
komipeccopa I'T/l //ABuanionHast npOMbIIUIEHHOCTh. — 1988. — Ne7. — C. 13—15.
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