Tunel oraerymureseii aaa J0Y

OrHeTymHTe b - YCTPOMCTBO (IIEPEHOCHOE WM MEPEIBHIKHOE) Ul TYLICHHs 0YaroB moxapa 3a
CUeT MCIOJL30BAHMS 3aMaCeHHOr0 OTHETYINAIero BellecTBa. IIpM NMpHBEIEHHWH OTHETYIIHTEIN B
JefiCTBHE M3 COIUIa PACHBUIMTEINS [0 OOJBIINM JaBIEHHEM HAauMHAEeT BBIXOAMTH OTHETYyLIalmee
BEIIECTBO.

TaxuM BeIeCTBOM MOKET OBITh I1€Ha, BOJA, Kakoe-Tu00 XMMHYECKOE COEIMHEHHE B BH/IE IIOPOIIKA,
a TaKXXe JUOKCH] YIJIEpoaa, a30T U APYrue XUMUYCCKU WHEPTHBIC ra3bl.

OrHeTYIIHTENb ABJISIOTCS M3/eIMeM MHOTOPa30BOro HCIOb30BaHusA. OrHETY IHTEb MAPKUPYIOTCS
OyKBaMH, XapaKTepU3YIOIMMH BHJ OTHETYWHTeNIs, M LudpamMu, 00O3HAYAIOIMMH €ro
BMECTUMOCTb.

OrHeTyIHUTeMH pa3HyaroT: Mo crnoco0y cpaGarbiBaHusi (aBTOMATHYECKHE WM Py9YHbBIC), IO
OrHeTyIIAIeMy COCTaBy (BOHBIE, TIOPOLIKOBBIE, YIIIEKHCIOTHBIE, BO3NYIIHO-TIEHHBIE), 10 00BeMy
Kopryca (¢ o6semMoM Koprmyca 10 5 1, ooseMoM oT 5 10 10 11, cTalMOHapHBIE U MEPEIBUKHBIC C
o6seMoM Kopryca cpeime 10 1), mo croco0y MOAaYd OTHETYINAIIEro cocTaBa (MO AaBICHHEM
ra3oB, MOJABAEMBIX M3 CIIENHAIBHOrO OaNIOHYHMKA, Pa3MEIIEHHOIO B KOPIyCe OrHETYIIUTENs, 01X
JIaBJICHUEM Ta30B, 00pa3yIOIKMXCS B pe3ysbTaTe XUMHUUYECKOH PEakKIMi KOMIIOHEHTOB 3apsna, IOX
JaBIeHHEM Ta30B, 3aKAYeHHBIX B KODIYC OTHETYIUHTENs, IOJ COOCTBEHHBIM [aBICHHEM
OTHETYINAIIEro CpeiCTBa), 0 BHIY IyCKOBBIX YCTPOHCTB (C BEHTHJIBHBIM 3aTBOPOM, 3alOPHO-
IIyCKOBBIM yCTPOMCTBOM ITHCTOJIETHOTO THIIA).

OrsverymuTe/b NOPOMIKOBBI

Oznemyuiumens nOPOWIKOGbLIl SBISETCS Hanboee YHUBEPCANBHBIMU 110 00JIaCTH IIPUMEHEHHS U

no paboueMy muanazoHy Temmeparyp (ocobenno ¢ 3apsnoM tuna A,B,C.E), KOTOpHIMH MOKHO

YCIIEIIHO TYIIMTh MOYTH BCE KJIACCHI [I0XKAPOB, B TOM UHCJIE M 3J1EKTPO0OOpy10BaHKE, HAXOAsIIeecs
oz HanpspkerreM 1000 B.

OrHETYIIUTEIN TOPOIIKOBBIE MOKHO pa3/ie/IuTh Ha
3aKayHble (3apsHKCHBI OTHETYIIAIIMM IOPOLIKOM H
HHEPTHBIM Ta30M IOJ JaBjleHHeM 16 atM, 3T0
MOXeT OBITh a30T, YIJIEKHCIOTa WM BO3MYX) H
ra3oreHepaTopHbIe (puHIHI JeUCTBUS
3aKJIF0YaeTCs B HCIIOJIb30BaHUH 9HEpruu
reHepupyeMOro rasza Ui a’pUpoBaHHsA BBIOpOCA
OTHETYLIAIIETro MOPOIIKa).

[TpenMyIecTBOM 3aKaqHOTO OTHETYLIHTENS
SBIISIETCS MAHOMETp, YCTAHOBJICHHBIH Ha TOJIOBKE
OTHETYIIMTENS W MOKa3pIBAIOIIMA CTENEeHb €ro
paboTOCIIOCOOHOCTH (B OTJIHYHE 0T

ra3oreHepaTopHOr0 OrHETYIIHTEII).

OFl‘iCT)’IL[HTCIIb l'lOpOUJKOBbIﬁ HE¢ TIIpeAHasHayeH sl TYMICHHUA 'saropanm‘«i HICJIOYHBIX H
LIEJIOYHO3EMEIIbHBIX METAJIIOB U JAPYTHX MaTepHalioB. TOPEHUE KOTOPBIX MOXKET NPOUCXOUTH 6e3
JI0CTYyIIa BO31yXa.



OruerymuTe/b YIJIeKHCJIOTHBIN

B yenekucnomnom ozHemyuiumene KadyeCTBe OTHETYINAIIETO BEIIECTBA [PHMEHSIOT COKHIKEHHBIH
JMOKCHA yriepona (yIJIEKHCIOTY), HpH Tepexoie YIJIEKHCIOThl M3 JKHAKOIrO COCTOSHHA B
razoo0pasHoe MpOMCXO/UT yBenuueHne eé obbema B 400-500 pa3s, CONPOBOXZAEMOE DESKHM
oxiaxneHHeM m0 Temmeparypel -72 °C H
YacTHYHOM KPHCTAIUTH3AlMEN.

Dpdexr mIaMsATalleHdss B OTHETYIIMTENAX
YIJIEKHCIIOTHBIX IOCTHIAETCs JABOSKO: [OHIKEHHEM
TeMIlepaTypbl OdYara BO3TOPAHUS HHXKE TOYKH
BOCIUIAMEHEHHs, M BBITECHEHHEM KHCJIOpOJa H3
30HBI TOPEHMsI HETOPIOUHM YIJIEKACIIBIM Ia30M.

OrHeTylIHUTelb YIJIEKHCIOTHBIN TPUMEHSIOTCS LS
TYLIEHHUs 3arOPaHUil Pa3IMYHBIX BELIECTB, TOPEHHE
KOTOPBIX HE MOXeT NPOMCXOauTh Ge3 mocTyma
BO3/IyXa, 3aropaHuii Ha JJEKTPU(YHUIMPOBAHHOM
TPaHCIIOPTE, 3EKTPOYCTAHOBOK, MOJ] HANIPSHKCHHEM
no 1000B, saropaHuii B My3esX, KapTHHHBIX

rajepesix u apxusax.

OrHerymuTelb yrJIEKUCIOTHBIH HEe Tpe/Ha3HauyeH Ui TYIIEHHs 3aropaHus BEIICCTB, ropeHue
KOTOPBIX MOKET MPOMCXOJUTL Ge3 J0CTyna Bo3ayxa (UTIOMHHMH, MarHWii U MX CIUIaBbl, HATPUH,
KaJIii).

OruerymuTe/b BOAHBIN

Oznemyuiumens 600Hbli TpPENHA3HAYEH [V TYLICHHS TBEPIBIX TOPIOYMX BCIICCTB (mmoKapsI
xiracca A). TIpy HCIIONB30BAHHY CIIEIMATBHEIX 100aBOK K BOJE, MOTYT MPUMEHSTECS JUIA Ty ICHAS
JKHIKHX TOPIOYMX BeIecTB (IoXkapk! kiiacca B).

OCHOBHBIMH JIOCTOMHCTBAMHU BOJHBIX
OTHETyLIMTENel SBISIOTCS BO3MOXXHOCT TYIICHHA
TIPAKTHYECKH BCEX BEIIECTB M MATCPHANOB, B TOM
ypcae NMUpOQOPHBIX, 33 HMCKIIOYEHHEM BEIIECTB,
pearupyiomux ¢ BOZOH C BBIIENEHHEM TEILIOBO
SHEPrud U FOPIOYHX ra3oB.

Bricokas a¢dexTHBHOCT TYLIEHHS,
06yClIOBIeHHAs — IIOBHIIIEHHBIM  OXJIAXKIAIOIIMM
spdekToM 3@  CUET  BBHICOKOH  yHCTBHOH
IOBEPXHOCTH Kalejib, PABHOMEDPHOTO NEHCTBHS
BOJIBI HEMOCPEICTBEHHO HA OYar TOPEHHs, CHIXEHHEeM KOHIEHTpalud KHCIOpoaa pa3baBiIeHus
rOPIOYHX TapOB B 30HE TOPEHHS B pe3yibTaTe 0Opa3oBaHHsA Mapa (u3 1 nutpa Bombl 0OpasyeTcst
1725 nuTpoB mapa, TemnoTa mapooGpasoBaHHs Boxbl 2258,36 JIx/kr), 3auwUTHBIA 3(QeKT OT
BO3JEHCTBHS Jy4HCTOTO TeIUld Ha JIOJEH, HECyle M OrpaIarolie KOHCTPYKIHH H PAIOM
PACIIONOKeHHBIE TOPIOYHe MATEpHAIIb], NOMIOEHAE 1 BEITCCHEHHE y/IANICHHE TOKCHIHBIX ra3oB 1
IbIMA B MOMEIIEHHSX, HE3HAYUTENbHbIH ymepd OT MPOJMTOH BOJBI, SKOJOrMYeCKas HHCTOTa M
6€e3011acHOCTb IS JIFOZIEH.

OrHeTymMTe b BOMHBI HENPUIOJEH UL TYIIEHHS ra3o00pasHOrO BELIECTBA, METALIOB H
METaIOOPraHHYecKUX BELECTB, JIEKTPOYCTAHOBOK, HAXOJSIIMXCS MO/ HANPSKCHHEM, a TAKKe
PACIIIABICHHBIX WM HATPETBIX BELIECTB, TIPEIMETOB, CIOCOOHBIX BCTYIHTD € BOJIOM B XHMHUYECKYIO
PeAKIMIO C BBIEIEHHEM TEIlIa MM Pa3OphI3rMBAHAEM rOPIOUEro (MOKaphl KIIaccos C.D.E).




OruerymuTe/ib BO31yIHO-TIEHHBI

Bo3dywino-nennvie ozHemywiumenu TnpeHA3HAYeHbl I TYIIEHHS IOXApOB OTHETYINALIUMH
NeHAMH: XHMHYECKOH HJIM BO3MYLIHO-MEXaHHYeCKOH. XHMHYECKYIO MeHY MOTYYaloT M3 BOJHBIX
PacTBOPOB KHCIIOT M IIEIOYeH, BO3MYUIHO-MEXaHHYECKYI0 OOpasylOT M3 BOIHBIX DAacTBOPOB H
neHoobpasoBarene MOToOKaMu paboyero rasa: Bo3yXa, a30Ta HIH yIJIEKHCIOro rasa.

Xumuyeckas IeHa cOCTOMT u3 80% YIIIEKHCIOro
raza, 19,7% Bomer u 0,3% neHoo6pasyromero
BEIIECTBA, BO3YIIHO-MEXaHHYECKas IPUMEPHO M3
90 % Bo3myxa, 9.8% Bomer u 0,2%
neroobpaszoBares.

Ormerymmrens  BO3IYIIHO-IIEHHBIA —[PUMEHSIOT
JULL TYLICHHsI TE€HOHM HAYMHAIOMMXCS 3aropaHuit
MIOYTH BCEX TBEP/BIX BELIECTB, & TAKXKE FOPIOYHX H
HEKOTOPBIX JIETKOBOCIITAMEHSIIOLIUXCS JKHUIAKOCTEMH
Ha 1omanu He Gonee 1 M2

K HenocraTkaM NEHHBIX OTHETYLIUTENEH OTHOCHTCS
Y3KHH TemIepaTypHeIf [Manma3oH npuMmeHeHusi (5-45°C), BBICOKAs KOPPO3HMHHAS AKTHBHOCTH
3apsiia, BO3MOXKHOCTE IOBPEXKIACHUS 00BEKTa Ty IEHHS, HEOOXOAUMOCTB €XKEr0IHOM TIepe3apsIKu.

O[‘HeTyL[lHTeJIb BO'S,II)’H.I]-IO-HGHI-Iblﬁ HC NpeJHasHA4YCH I TYLICHHUS DJICKTPHYECKHX YCTaHOBOK,
IICJIOYHBIX METAJUIOB HATPHS U KaJIHs, Pa3/IM4YHBIX CIIUPTOB.

Or"erymuTe b BO31YIHO-IMY.IbCHOHHbII

Ocnemywiumens 6030yuiHO-9MyIbCUOHHDBII TIPEIHA3HAYEH U TYIICHHS TOKAPOB TBEP/IBIX
TOPIOYMX BEIIECTB (Kiacc A), Troprounmx xuakocreil (kmacc B) u  anekrpooGopynopaHms,
Haxozsmerocs nox HanpsukenueM 10 1000B (knace E).

Hcnonp3yemble Ha BOXHOW OCHOBE OTHETyLIAILIHE
BeIeCTBAa 0e30MacHBI Ul SKOJIOTHH OKpY KarOLIEH
Cpelbl M 3J0pOBBS  YEJIOBEKAa, IO3BOJISIOT
HE3aMeIJTUTEILHO HayaTb  TYyLICHHE oyara
BO3rOpaHUs [0 Hayaja IIpolecca 23BaKyaluu
JIIOJIEH.

JlanbHOCTh MOJAYM OTHETYMIAUIMX BELIECTB AT
BO3MOXHOCTB OCYIIECTBIIATH JIMKBHIALHIO
BO3TOpaHW# Ha JOCTaTOYHOM PACCTOSHHH OT O4ara
1oxapa. Yrpo3a BTOPHYHOTO yinep6a IIpu TyIIEeHH

OTCYTCTBYET.

Iloce mCrIONB30BaHMS OTHETYIIHTENS BO3AYLIHO-OMYJTBCHOHHOTO HEOGXOMMMA Iepe3apsaKa.
Jomyckaetcs 40 nepesapsmok 3a cpok cmyx6bl. Cpok CIykObI OrHETYIIHTENA BO3/IyLITHO-
SMYJIbCHOHHOrO cocrasiisieT 10 et Ge3 nepe3apsaKu U HepeoCBH/IETECTBOBAHMISL

OrHeTymmTens — BO3MYINHO-5MyIBCHOHHBIH — MOXET  JKCIUTyaTHpOBAaThCS B yMEpEHHBIX
KIMMaTH4ECKHX yCIIOBUSAX IpH Temmeparype ot -40°C mo +50°C.

OrHeTymnTeNb  BO3JYUIHO-OMY/IECHOHHBII He NpeJHA3HAYEH JUIS  TYUIEHHS — 3aropaHuil
ra3oo0pasubix Beruects (GBITOBOI ra3, mpomad, BOJOPOJ, AMMHAK H Jp.) IIEIOYHBIX K
IICJIOYHO3EMEIIbHBIX METAUIOB (&IFOMHHMH, MarHWil W MX CIUIaBBl, HATPHH, KaIMi) M ApyrHX
MaTepHajoB, FOPEHHE KOTOPBIX MOKET MPOMCXOHUTL 6e3 I0CTyna BO3/yXa (XJIOMOK, MMPOKCUINH U
Tl

-



CamocpabarbIBaoLHe OrHETY IHTEIH

Ca.mocpaﬁambwalomue OZHemyuwiumenu TpeIHA3HA4YCHbl I TYLICHUS I10XKapOB Oe3 y4dacTus
4eJI0BeKa B MPOMU3BOACTBCHHBIX, CKIIAACKHX, OBITOBBIX ¥ JpYTUX [IOMEIICHHAX.

[lpenHasHayeHpl JUIs TYLICHHS OTHETYLIAIMMH
nopomkamu Ttuma A,B,C 3aropanuil TBEpIABIX H

KUIKHX BELIECTB, He(TEenpPOTyKTOB,
311eKTPO0BOpYA0BaHHs 101 HanpskerneM xo 1000
B.

[Tpu HEOOX0JUMOCTH caMocpabaThIBaIOIIHEe
OTHETYIIUTEIH MOTYT HCIOJB30BAaThCS BMECTO HIIH
BMECTE C IIEPEHOCHBIMH.

ITpermy1ecTBOM camocpabaThIBaIOIIMX
OTHETYIIUTENeH SBISETCS aBTOHOMHOCTB, TO €CTh
JAHHbIE OTHETYIIMTETH MOTYT cpabaThlBaTh OT HArpeBa 1O OINpEIEICHHOH TeMIepaTypsl, HIH
SBIIATHCS YACTHIO KOMIUIEKCHON CHCTEMBI 10XKapOTy LICHHS.

CaMocpabaThiBAIONIME OTHETYIIMTENH HE MpeJHA3HAYCHbl A TYIICHHS 3aropaHdii  BELIECTB,
ropeHHe KOTOPBIX MOKET IPOHCXOMMTH 0e3 J0CTyNa BO3AYXa, a TAKKE MICTOUHBIX H IIEIO0THO-
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3eMeTbHBIX METAJLIOB (QJTFOMMHHIT, MATHUH U UX CIUIABEI, HATPUH, KaJlui).

Kiacebl noxkapos

Bce moxapbl B 3aBHCUMOCTH OT eraTHOrO COCTOSIHHSI TOPIOYEro BeIIecTBa JICJIATCA Ha
CICAYIOUNE KIACChI:

- Kace A (3aropaHue TBEpIbIX TOPIOYMX BELIECTB);

- kacc B (3aropasue XHAKUX TOPIOYHX BEIIECTB);

- xnace C (3aropanue ra3006pa3HbIX TOPIOYNX BEIIECTB);

- xace J1 (3aropasne METajLIOB  METAILIOCOICPIKAIIMX BELIECTB);

- knmacc E (38.1' OpaHHue 3JICKTPOYCTaHOBOK, HaxoaAIuXCs ImoJQ HaI'Ipﬂ)KeHlfleM),



