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MHKCHEPHBIX KOMMYHHUKAIIUH, BOJOCTOKOB M TPyOOIIPOBOJOB Pa3IMYHOIO HA3HAYCHUS, B TOM YHCIIE IS
TPaHCIIOPTUPOBKH arpeCCUBHBIX M XMMHUYECKUX XHUIKOCTEH. [Ipennoxena apMupoBaHHasi KOMITO3UTHAS
TpyOa aisi HAamOpHBIX M O€3HANOpHBIX TPyOONPOBOAOB, MPOKJIAIBIBAEMBIX OTKPBITBIM CHOCOOOM
WJIM METOIIOM MHKPOTOHHEJIMPOBaHHS, M3TOTOBICHHAS METOJIOM HENpPEphIBHOW HAMOTKH Ha OIPABKY
apMUPYIOIIUX HAIOJHHUTENEH, IPOMUTAHHBIX CBA3YIOLIMM C HOCIEAYIONIMM OTBEP/KACHHEM H UMEIOIIas,
II0 MEHBIIIEH Mepe, CIEAYIONIe CION: BHYTPEHHUH CIIOH, COAepsKalliil AMOKCHBHHIII(QHUPHYIO CMOITY
ot 55 no 96 mac.%, pyOneHoe CTEKIOBOJIOKHO OT 3 mo 35 mac.% u 0a3anbToBylO Byasb OoT 1 110
10 mac.%, cTpyKTypHBIH CIIOH, COAEpIKaIMi HEHACBIILCHHY0 nonuddupryio cmory ot 20 1o 50 mac.%,
HETpepbIBHOE 0a3aI5TOBOE BOJIOKHO OT 5 10 60 Mac.%, pyOneHoe cTeKJIOBOJIOKHO OT 3 110 35 mac.% u
JUCTIepCHBI HanonauTeNb 0T 0 10 60 mMac.% M BHEUIHHNA CJIOH, ComeprKamiuil 3MOKCUBUHWIIDUPHYIO
cmoiry ot 90 1o 99 mac.% u Byans n3 C-crekna u/unm 6a3ansToByto Byans oT 1 1o 10 mac.%. TexHndeckum
Ppe3yJIbTaToOM 3asBICHHOTO M300pETeHNUS SBIISETCS TOBBIIICHHE CTOWKOCTH apMHUPOBAHHONW KOMITO3UTHOM
TpyOBI K arpecCUBHOMY BO3JIEHCTBHIO, B YACTHOCTH K arpeCCMBHOMY BO3/ICHCTBHUIO TPAHCIIOPTUPYEMOI
cpenbl Ha BHYTPEHHIOIO ITIOBEPXHOCTh ApMHUPOBAHHON KOMITO3MTHOH TpyOBI M K BO3ACHCTBHIO Ha
BHEIIIHIOIO TTOBEPXHOCTH TPYOBI M, KaK CIIEACTBHE, MOBBIIIEHHE SKCIUIyaTAallHOHHBIX XapaKTEPUCTHK B
YaCTH MPOYHOCTH U JIOJITOBEYHOCTH aPMUPOBAHHOM KOMITIO3UTHOM TPYOBI.
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APMHUPOBAHHAA KOMITO3UTHAA TPYBA JJIAA HAITIOPHBIX U
BE3HAIIOPHBIX TPYBOITPOBO/J10B

OITMCAHHME

Oo61acTh TEXHUKH, K KOTOPOii 0OTHOCHTCS H300peTeHHe

H300peTeHne OTHOCUTCS K OOJNIACTH CTPOMTENbCTBA, B YAaCTHOCTH, K oOjacTu
U3rOTOBJICHUS TPYO Uil WHKEHEPHBIX KOMMYHMKALMH, BOJOCTOKOB M TPyOOMpPOBOIOB
Pa3iMIHOrO Ha3HA4YCHUWsA, B TOM YUCIIC OJIA TPAHCIOPTHPOBKU arpe€CCHUBHBIX W XUMHWYCCKUX

JKATKOCTEN.

KomuuecTBO KOMMyHUKAIUM, MPOKJIAIbIBAEMBIX METOIOM MHKPOTOHHEIUPOBAHUS, C
KaXIbIM TOJIOM YBEJIMYMBAETCS, TAK KaK CO3JJaHHE HOBBIX TPYOOIPOBOAOB METOAOM MPOKJIAIKH
B TPAHIIEE B YCJOBUSX IJIOTHOW 3aCTPOMKH U YK€ MMEIOIIHNXCS Pa3BETBIEHHBIX MHKEHEPHBIX
CeTell YCIIOKHSIETCS, U IPOKJIaAKa OecTpaHIIeHHBIM CIIOCOOOM METOAOM MUKPOTOHHETHPOBAHHSI

OKa3bIBaeTCs OoJiee 1esiecoodpasHON WIH eJUHCTBEHHO BO3MOKHOM.

TexHoNOTUsT MUKPOTOHHEJIUPOBAHUS 3aKIIIOUAETCS B MEXaHH3UPOBAHHOW pa3paboTkKe
IPYHTOBOTO MacCHBa IIMTOBBIM KOMIUIEKCOM, yIaJeHUH pa3paboTaHHOro rpyHTa U3 3a0os ¢

OJTHOBPEMEHHBIM MPOJABINBAHNEM TPYO 32 MPOXOAYECKHUM KOMILIEKCOM.
YPOBEHb TEXHUKH

W3 ypoBHSA TEXHUKH H3BECTHO MHCIOJNBb30BAHUE APMUPOBAHHBIX CTEKJIOBOJIOKHOM
KOMITO3UTHBIX TPYO, B 4acTHOCTH, U3 mareHta P® 2 717 728 crekyiiokoMmno3uTHas Tpyda IJIst
HATOPHBIX U OE3HAMOPHBIX TPYOOIIPOBOIOB, MPOKJIAABIBAEMBIX METOJJOM MUKPOTOHHETMPOBAHUS,
XapPaKTEPU3YIOIIASCS TEM, YTO COCTOMT M3 CTEKJOKOMIIO3MTHOW TPyOBl M CTaJbHOW WIJIH
CTEKJIOKOMITO3UTHOH My(Tbl, T€PMETUYHO COEIWHEHHBIX MEXIy COOOH 3JIACTHYHBIMHU
YIUIOTHUTEIBbHBIMH KOJIBIIAMH, B COCTAB CTEKJIOKOMITO3UTHOH TPyObl BXOIUT MaTPHLIA HA OCHOBE
nommgupHoro cesiyromero: or 30 mo 40% MaccoBOi ONMH, HENpEpBIBHbIE U PyOJICHHBIC
CTeKJIsIHHBbIE BOJIOKHA: OT 10 o 40% maccoBoil Aoy, qucnepCcHbIi HanoaHuTeb. oT 20 1o 50%
MacCOBOH JOJIH, CTEKJIOKOMIIO3UTHAsI TPyOa M3TOTOBJIEHA METOAOM HENPEpPbIBHOH HAMOTKH Ha
OMNPAaBKy aApMUPYIOLIUX HAMOJHUTENIEH, NPONUTHIBAEMBIX TEPMOPEAKTUBHBIMU CBSI3YKOLIUMU Ha
OCHOBE HEHACBIIIIEHHBIX OJIMA(UPHBIX CMOJI C MOCIEAYIOLINM OTBEPKACHHUEM, B COCTAB KOTOPBIX
BXOAMT MO MEHbIIEH Mepe TPH CJIOs: BHYTPEHHUH CIION, COCTOSIIMN M3 NOIM3(QUPHBIX CMOJ C

APMHUPYIOIIUMHU  HAIIOJHUTCIISAIMU.  AUCKPETHBIMU W HENPEPBIBHBIMU CTCKJIOPOBUHIAaMHU U



CTEKJIOByJI M3 XHUMHUYECKH CTOMKOrO CTEKJIOBOJOKHA, IPOMUTAHHOTO TMOJIH3(PUPHBIM
CBSI3YIOIUM, CTPYKTYPHBIH CIIOW, COCTOALIMH W3 HEHACHIEHHBIX MNOJM3(QUPHBIX CMOJ,
CTEKJIOBOJIOKOHHBIX HAIOJHUTENEHM M KBAapLEBOrO IE€CKA, HAPYXKHBbIM CJIOH, COCTOSALIUN U3
HEHACBILIEHHBIX MOJU3(PUPHBIX CMOJI, CTEKJIOBOJOKOHHBIX HamonHutened. Hanbonee Onuzkum
TEXHUYECKHM PEIIeHNEM K 3asIBJIEHHOMY N300pETeHUIO SBJSIETCS U3BECTHAs U3 marteHra P@ 173
495 Ha MOJIe3HYI MOJENb TpyOa CTEKJIOIIACTHKOBAS IIUTOBAsI I MUKPOTOHHEIUPOBAHUS W3
apMUPOBAHHBIX TEPMOPEAKTHUBHBIX MOJMMEPOB, U3TOTOBJIEHHASI METOOM HETIPEPBIBHON HAMOTKH
apMUPYIOLIUX HAIOJIHUTENeH, coneprkalias HECKOJbKO CJOEB U3 CMECH CBS3YIOIEro M
BOJIOKHHUCTOT'O HATOJHUTENS, B3STBIX B PAa3IMYHBIX COOTHOLIEHUsX. Ilpu 3ToM B KkadecTse
apMUPYIOIIUX BOJOKHHUCTBIX HAIOJHUTENEH HCIOJB3YIOTCS Pas3jMuHble BUIbI CTEKJIOBOJOKHA,
0a3abTOBOrO BOJIOKHA, MHBIX BOJOKOH M M3JENUH M3 HHUX, U KBapIEBOIO Iecka, U Tpyda
COZIEPKUT CJION apMUPYIOLIUX HAIMOJHUTENIEH, MPONMUTAHHBIX CBS3YIOIIMM MaTepHalioM Ha
OCHOBE HEHACBILIEHHBIX MOJU3(PHUPHBIX U BUHIWI(UPHBIX CMOJ B PAaCTBOPE C YCKOPHUTEIEM U
oTBepaHTeNieM, Mpu 3ToM Tpyda comepkut ¢pe3epoBaHHble u 0OpabOTaHHBIE TOPIBI IOX
coennHUTENbHYI0 MypTy. OIHAKO B JAHHOM DEIICHWH OTCYTCTBYIOT KOHKPETHBIE CBENEHUS O

KOJIN4eCTBE CHOPMHUPOBAHHBIX CIIOEB TPYOBI, HX CTPYKTYPE U XUMUYIECKOM COCTABE.

XOTsT WU3BECTHBIE CTEKJIOKOMIIO3UTHBIE TPY6I:;I HUMCIOT HEIUIOXUE TMPOYHOCTHHBIC
XapaKTePUCTHKH, HO CTPYKTypa M XHUMHUYECKUIl COCTaB CJOEB, KOTOPbIE HCIOJB3YIOTCS B
TEXHUYCCKUX PCIICHUAX, U3BCCTHBIX U3 YPOBHA TEXHUKHU, HE SABJISIFOTCS ONITUMAJIbHBIMU U BCE CIIC
He TI03BOJISTFOT MOJIYYUTh M3/IEJIHS C BBICOKOH CTOMKOCTBIO TPYO K arpecCUBHOMY BO3AEHCTBHIO, U
3amadeil n300peTeHus SIBISIETCS] CO3AaHNE APMUPOBAHHON KOMITO3UTHOH TPYOBI 111 HATTOPHBIX U
Oe3HAMOpPHBIX TPYOOMPOBONOB, OONAMANOIIEH TMOBBIIIEHHONH CTOHKOCTBIO K arpecCUBHOMY

BO3JIE€HCTBHIO.
CYIIHOCTb U3OBPETEHUSA

JlaHHasi 3amaya pelieHa MyTeM CO3JaHUs APMHUPOBAHHOW KOMITO3UTHOW TPYOBI IS
HATIOPHBIX U O€3HAMOpPHBIX TPYOONPOBOMOB, MPOKIAIBIBAEMBIX OTKPBITBIM CIIOCOOOM WU
METOJIOM MUKPOTOHHETUPOBAHUS, H3TOTOBJIEHHON METOJIOM HETPEPHIBHOW HAMOTKH Ha OMPABKY
APMUPYIOLIUX HAIMOJHUTENEH, MPOMUTAHHBIX CBS3YIOUIUM C TMOCIENYIOIUM OTBEPKIECHUEM H
UMeEIOLIIeN 110 MEeHbLIEH Mepe CIEeAYIOLHE CIOU:

- BHYTPEHHUH CJIOH, comepKaiquii 3MOoKCHBHHWId(GUPHYIO Moty oT 55 mo 96 mac. %,
pyOIieHOE CTEKJIOBOJIOKHO OT 3 110 35 Mac. % u 6azanbToByro Byasib oT 1 1o 10 mac. %,

- CTPYKTYPHBIN CJIOH, COmep KA HeHACHIIEHHY O o pupHyro cmoiy ot 20 mo 50
mac. %, HermpepbIBHOE 0a3aJIbTOBOE BOJIOKHO OT 5 110 60 Mac. %, pyOiieHOe CTeKJIOBOJIOKHO OT 3

10 35 mac. % u qucnepcHbIil HanosHUTeb 0T 0 10 60 Mac. %, u
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- BHEIIHUU CJIOW, COAep KaIlui SMOKCUBUHWIQUpHYI0 cMmoiy oT 90 mo 99 mac. % u
Byasb u3 C-crekia w/wmu 6a3anbToByro Byaib oT 1 go 10 mac. %.

B omHOM U3 BapuaHTOB BBINOJHEHUS TPYOBlI COINIACHO W300PETEHUIO TOJIIHUHA
BHYTPEHHETO CJIOSl apMUPOBAHHOIN KOMITO3UTHOM TPYOBI MPEANOYTUTENBHO COCTABIAET 1 — 2 MM.
TOJIIIUHA CTPYKTYPHOTO ¢J10s1 3 — 60 MM, a TOJIIIUHA BHEIIHETO CJIosl - 1 — 2 MM.

ApMupoBaHHasi KOMIO3UTHasi TpyOa MoxeT ObIThb cHaO)keHa My(QTOH, repMEeTHYHO
COEUHEHHOUW ¢ TpyOOW C HCIOJIB30BAHMEM 3JIACTHYHOIO YIUIOTHUTENsA. [lpu sTom mydra
SIBJISIETCSL  CTAJIbHOW, B YAaCTHOCTH, MOXKET OBbITb BBIMOJIHEHA W3 HEPIKABEIOLIEH CTaiu,
CTEKJIOKOMITO3UTHOM, CTeKI00a3a/IbTOIJIACTUKOBON WJIM  YIJIETUIAaCTHKOBOH. B omHOM 3
BAPUAHTOB BBIMOJIHEHUS] COCTAB U CTPYKTypa My(QTbl MOXET COOTBETCTBOBATH COCTaBy M
CTPYKTYPE apMHUPOBAHHON KOMIIO3UTHOU TPYOBL

TexHIUECKUM pe3yJIbTaTOM 3asBJICHHOTO H300pETeHHUS SIBIISIETCS MOBBILIEHHE CTOWKOCTH
APMHUPOBAHHON KOMIIO3UTHOW TpPyObl K AarpecCHBHOMY BO3JEHCTBHIO, B YaCTHOCTH, K
arpecCUBHOMY BO3JEHCTBUIO TPAHCIOPTHUPYEMOH Cpefpl HAa BHYTPEHHIOI IOBEPXHOCTb
aApMHUPOBAHHON KOMITO3UTHOM TPYOBI U K BO3AEHCTBUIO HAa BHEIIHIOK MMOBEPXHOCTh TPYOBI U, KaK
CJIENICTBUE, TMOBBILIEHNE OSKCIUIYyaTallMOHHBIX XapakTePUCTUK B YacTU IMPOYHOCTH H

TOJTOBEYHOCTH aPMHUPOBAHHON KOMITO3UTHOH TPYOBI.
KPATKOE OITACAHHUE YEPTEXXEN

PaznuuHble BapuaHThl OCYINECTBIEHUS 3asBJIEHHOTO H300peTeHust OyIyT OnucaHbl Ooee
noApoOHO CO CCBUIKOH Ha CHIEAYIOIIME YepPTEeKH, KOTOpble IpHUBENEHbl B KauecTBE
HEOTPaHNYMBAIOLINX [IPUMEPOB PeaT3alui H300PETeHNUs, IPH 3TOM 3JIEMEHTbI TPYOBbI TOKa3aHBI
Ha YepTekax He B MaciuTade.

@ur. 1 — BUJ B CEUSHUH 3asIBJICHHON apMUPOBAHHON KOMITO3UTHOH TPYOBI.
@wur. 2 - B/ B ONIEPEYHOM CEYSHUU 3asBJICHHON apMUPOBAHHOW KOMITO3UTHOH TPYOBI.

@ur. 3 - BUI B CEUEHUU 3asBJICHHOW apMHUPOBAHHON KOMIO3UTHOW TPyObl ¢ My(dTOH,

TepPMETUYHO COCTUHEHHON C apMHUPOBAHHON KOMIIO3UTHOM TPYyOOH.
NOAPOBHOE OINTMCAHUE OCYHIECTBJEHUSA U30BPETEHUA

TexHOMOTHS MUKPOTOHHEJIIMPOBAHUS TIO3BOJISICT BBIIIOJIHATL TMPOTAXKCHHBIE YYaCTKHU
TpyOONPOBOJOB TOJ TEPPHUTOPHEH C TOPOACKOW 3aCTPOHKOH WM B YCJIOBHAX C OONBIIUM
HaCBIIIICHUEM IIOA3EMHOI'0 npoCTpaHCTBA I[efICTBYIOLLIPIMPI KOMMYHUKALUAMU, ona
FKEJIC3HOAOPOXKHBIMU NMYTAMHU, aBTOTpaCCaMi, BOAHBIMU U APYTUMU HperpagamMu, npru BbICOKOM
YPOBHE TPYHTOBBIX BOJ, MPU HEBO3MOXKHOCTH BOJOIOHW)XEHUs, Ha OOJNBIIOH TIIyOuHE, B
Pa3In4YHbIX HWHXCHEPHO-TCOJOTHUYCCKUX YCJIOBUAX — OT HeyCTOfI‘{HBbIX BOJOHACBHIIICHHBIX
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I'PYHTOB OO KPENKHUX CKAJbHBIX TOPHBIX IMOPOA, IMOA OXPAHACMBIMH TCPPUTOPHUAMU, HE
AONMYCKAOIMUMHNU HU3MEHCHUA HUX CJIIOKUBHICTOCA o0ynka AaXKE Ha MNEpuoa MNpOKIaAKU

KOMMYHHKAIUHA OTKPBITBIM CIIOCOOOM.

IIpennokeHHast ~ apMUpOBaHHash ~ KOMIO3WTHas  TpyOa  mpenHasHaueHa  JUis
IPOKJIAIBIBAEMbIX OTKPBITBIM CIOCOOOM MJIM METOAOM OecTpaHIIEHHOW MPOKIagku (METOAOM
MHUKPOTOHHEJIMPOBAHMSI)  TOA3EMHBIX  HANOPHBIX M OE3HANOpHbIX  TPYyOONPOBOIOB,
TPAHCTIIOPTUPYIOIIUX BOAY  XO3AMCTBEHHO-NUTHEBOIO  HA3HAYECHMS, OBITOBBIE u
NPOM3BOJCTBEHHBIC JKUAKOCTH, aTMOC(EpHbIE, CTOYHBbIE W MOA3E€MHBIE BOIbI, B TOM YHCIIE

arpeccuBHbIe, ¢ pabodeil Temmneparypoil skuakocteit 1o 70°C.

Ha ¢ur. 1 mokasaHa B mpOJOJBbHOM CEYEHHWH apMHpPOBAHHAs KOMIIO3UTHas TpyOa
cormacHo m3obOperenuro. IlomepeuHoe cedeHMe apMHUPOBAHHON TPyObl MOKa3aHO Ha ¢wur.2.
BapI/IaHT BBIMIOJIHEHUSA, KOrJa apMUpOBaHHAsdA BOJIOKHOM KOMIIO3UTHAs pr6a rCpMETUYIHO

coennHeHa ¢ My(TOH, CHAOKEHHOH YIIOTHUTEJIEM, TTOKa3aH Ha ¢ur. 3.

ApmupoBaHHass komno3uTHast TpydOa (1) M3roraBiIMBaeTCs METOAOM HENPEPBIBHOM
HaMOTKH Ha OIPaBKy apMUPYIOLINX HAMIOJHUTENEH, MPONMUTAHHBIX CBS3YIOLINM C MOCIEAYIOLINM
OTBEP)KACHHUEM U MMEET II0 MEHbINEH Mepe TPU CJIos — BHyTpeHHUi (2), crpykrypHbii (3) u
BHEIUHUI (4) cioW, Mpu 3TOM BO BHYTpeHHeM (2) u BHemHeM (4) ClOsSX HCIONB3YIOT
ApMUPYIOIIUI KOMIIOHEHT Ha OCHOBE 0a3albTOBOIO BOJIOKHA, B YaCTHOCTH, BYyallb HA OCHOBE
0a3aIbTOBOrO BOJIOKHA, B COYETAHUHU C MATpPULEH Ha OCHOBE ANIOKCUBUHMII(UPHOH CMOJIBI, YTO
NOBBILIAET CTOMKOCTH BHYTPEHHEH W BHEUIHEH IOBEPXHOCTEH AapMUPOBAHHOM BOJIOKHOM
KOMITO3UTHOH TPYOBI K arpeCCUBHOMY BO3E€HCTBHIO. B OZTHOM U3 MpeAnoYTHTENbHBIX BAPHAHTOB
BBIMIOJIHEHHUS TOJILIMHA BHYTPEHHErO CJIOSI apMHUPOBAHHON KOMITO3UTHOH TPyOBl MOXKET
COCTaBNISATh | — 2 MM. TOJIIIMHA CTPYKTYPHOTO CJIOSl 3aBHCUT OT KOHKPETHOW MapKu TPYyOBI U,
COOTBETCTBEHHO, OOIIeH TOIIUHBI TPYOBI 1 MOJKET COCTABISTH 3 — 60 MM, a TOJILINHA BHEIIHETO
CJIOSI MOKET COCTaBIATh 1 —2 MM. B OJTHOM 13 BaApUAHTOB BBINIOJIHEHUsI CTPYKTYPHBIN CJION MOXKET
OBITH TIOApA3AENCH HA IO MEHbLIEH Mepe J1Ba IMONCIOS, MPU 3TOM OTHENbHBIE MOJCION MOTYT
COZIePKaTh HEHACBHIIEHHYIO IMONM3(UPHYI0 CMONy, HENpepblBHOE 0a3albTOBOE BOJIOKHO,
pyOJieHOE CTEKJIIOBOJIOKHO M JAWUCHEPCHBIH HAMOJHHUTENb, & MOTYT OBbITh BBIIOJHEHBI 0O€3

AUCTICPCHOIO HAIMOJIHUTEIIA.

bazanbToBOE BOJOKHO HPEACTABISIET COOOH BOJOKHO, MOJYy4aeMOe IMyTeM IIIABJIECHUS
ChIpbst M3 0a3aJbTOBBIX IMMOPOJ MAarMaTHYeCKOro MPOUCXOXIEHHS U BBIPAOOTKH BOJIOKOH U3
pacriaBa uepe3 (UIbepHBIE NHUTATENd WIM APYrUe YCTPOWCTBA Ui MOJYYEHHS BOJIOKHA.

bazanpTOBOE BOJIOKHO HMEET BBICOKYIO CTOHKOCTh K BOSI[GI\/'ICTBI/IIO XUMHUYCCKU arp€CCUBHBIX
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Cp€A, TAKHNX KaK KHUCJIOTBI, ICJIOYH, PACTBOPbI COJ'IGfI, a TAKKE OPraHUYICCKHX BEIICCTB, TAKHUX KaK
Mmacyio, pactBoputend u Ap. CornacHO H300PETeHUI0 MPEANOYTUTEIHPHO MOTYT OBITh

UCTIOJIb30BaHbl 023aJIbTOBBIE BOJIOKHA AUAMETPOM 5 — 25 MKM.

basanbToBas Byasb npeacraisieT cOO0i TOHKHMI HETKaHbIH MaTepual, CONEPKUT TOHKUE
HeTpepbIBHbIE 0a3aJbTOBBIE HHUTH W/WiIM pybOjieHOe 0a3aJbTOBOE BOJOKHO, CKpPEIUICHHbIE

cBs3yroIumM, umeet ToJmuny 0.2-0.5 MM 1 MOBEPXHOCTHYIO TIIOTHOCTH 25 - 60 r/m2.

Hcnonp3oBaHue couyeTaHusi 0a3aibTOBOrO BOJIOKHA B CPEAHEM CTPYKTYPHOM CJIO€ H
0a3aIbTOBOM ByaJli CO CBSI3YIOLIUMH M3 STTOKCHBHHWII(DUPHBIX CMOJ, KOTOPBIE TAKXKE SIBJISTFOTCS
Ooyee XMMUYECKH CTOMKHMH IO CPABHEHMIO C MOJMI(UPHBIMH CMOJIAMH, BO BHYTPEHHEM U
BHEIHEM CJIOSIX AapPMHPOBAHHOW KOMITO3UTHOW TpPyObl TNpPH 3asBJICHHBIX COOTHOLICHHSX
KOMITOHEHTOB 00€CIeUMBAET MOBBIIEHUE CTOWKOCTH aPMHUPOBAHHOW KOMITO3UTHOH TPYOBI K

BOSI[GfICTBPII-O XUMHUYCCKU arp€CCUBHBIX CPCA.

Ha ¢ur. 3 npencrasnena apMupoBaHHAsi BOJIOKHOM KOMIIO3UTHAs TpyOa, cHaOkeHHas
TepPMETHYHO COETUHEHHOU ¢ My(dTol (5), UMerIIel YIJIOTHUTENh B BUAE YIUIOTHUTEIHHBIX
koner;. CormacHO H300PETEHHI0O MOTYT HCIONB30BaThcss My(ThI (S5), BBINOJHEHHbIE W3
HEep KaBEIOLIeH CTaiy, CTEKJIIOKOMITO3UTA, CTEKJI00a3aJbTOKOMIIO3UTa WIIM YIJIEIUIACTHKA, B
YaCTHOCTH, COCTaB M CTPYKTypa My(TbI MOXET COOTBETCTBOBATH COCTaBY U CTPYKType
APMHUPOBAHHON KOMIIO3UTHOW TpyOpl. MydTa cHaOkeHa YIUIOTHUTENbHBIMH KOJIbIIAMH,
YCTAQHOBJIEHHBIMH B BBITOUEHHBIE T1a3bl, TMOO €JMHBIM YIUIOTHUTEIbHBIM KOJIBIIOM B 3aBHCUMOCTH
OT KOHCTPYKUMH My(Tsl u TpyObl. B kadectBe ymnorHuTens (6) MOryT OBITh MCIOJB30BAHBI
YIUIOTHUTEbHBIE KOJIbLA M MAH)KeThl U3 3JIACTOMEPHBIX MaTepUasiOB, HalpHMep, CHCTEMbI
REKA, a Take U3 pe3uHbl KPYIJIOro MU TPANELHUEBUIHOTO CEYSHUsI, KOTOPbIe 00ECIeUnBaOT

BOJIOHETIPOHHMIIAEMOCTh CTBIKOBOTO COeIMHEHHsI TPyOOonpoBoaa.

Z[anee NPUBCACHBI KOHKPETHBIC TMPUMEPbI H3TOTOBJICHUA HECKOJIIBKUX BapHAHTOB

ApPMHUPOBAHHOIN KOMITO3UTHOM TPYOBI COTIIACHO M300PETEHUIO.
ITpumep 1

ApPMHPOBaHHYIO KOMITO3UTHYIO TPyOy M3TOTABIMBAIOT METOIOM HETPEPHIBHONH HAMOTKH

Ha OMpPaBKYy apMUPYIOLIMX HAMOJIHUTENEH, MPONUTAHHBIX CBI3YIOLIHIM.

KommosutHast Tpyba mpumepa 1 umeer TpW CJIOS HPU CIEAYIOMEM COOTHOIICHUU

KOMIIOHCHTOB B CJIOAX:

- BHYTPEHHUH cIOH comepxut 55 mac. % snokcuBHHWIBGUPHOH cMounbl, 35 Mac. %

pybneHoro crexyioBosiokHa U 10 mac. % 0a3anbToBOM Byay,
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- CTPYKTYpPHBIH cJioi comepxkuT S0 Mac. % HEHACBIIEHHOW MOIM3()UPHHOW CMOJBI, 5
Mac. % HeNpepbIBHOTO 0a3aIbTOBOTrO BOJIOKHA, 3 Mac. % pyOJIeHOro CTeKJIOBOJIOKHA U 42 mac. %

AUCTICPCHOI'O HAIMOJHUTEIIA — KBAPLUEBOIo 1neCka, 1

- BHEWIHHWH cjod comepkut 99 mac. % snokcuBuHUIB(UpPHON cMonbl u 1 mac. %

0a3a1bTOBOI ByasH.

3arem, 0CJIe HAHECEHUsI BCEX CJIOEB CBSI3YIOLIee OTBEPIKAAIOT, M CHUMAIOT IOJTY4YE€HHYIO
CTeKJ100a3aJIbTOIIIACTUKOBYIO TPYOy ¢ onpaBku. TpyOy coenuHstoT ¢ MydTOH C yIJIOTHEHHUEM U
MPOBOJST TUAPABINYECKHE UCTIBITAHUS MOJyY€HHOTO CepleYHNKA HAa BOAOHENPOHUI[AeMOCTh. B

JaHHOM TPHMEpE HCIOJB3YIOT MY(TY, BBIMOJHEHHYIO M3 TaKOTO K€ MaTephala, Kak U cama

TpyOa.
ITpumep 2

TpyOy coriacHo mpumepy 2 B LIEJIOM H3rOTABJIMBAIOT TAKUM ke 00pa3oM, Kak u Tpyoy,

OMHCAHHYIO B puMepe 1, HO TpyOa mpumepa 2 uMeeT CIenyroLIie TP CIIOST:

- BHYTPEHHHH clol comepxut 96 mac. % 3MOKCUBHHWID(UPHOH cMoibl, 3 mac. %

pyOsieHoro crekyioBosiokHa U 1 Mac. % 0a3anbTOBOH Byasy,

- CTPYKTYpPHBI# cjioii comep:kut 20 mac. % HEHACBIIEHHOW MOMU3(UPHHON CMOJIBI, 60
Mmac. % HenpepbrIBHOTO 0a3anbToBOrO BOJIOKHA, 20 Mac. % pyOJI€HOro CTEKJIOBOJIOKHA U HE

cozep>kuT aucrnepcHoro Hanonautens (0 mac.%), u

- BHemHu# cioii comepxxutr 90 mac. % snokcuBuHIIGUpHONH cmonbl U 10 mac. %

0a3aJIbTOBOI ByaJIH.
B npumepe 2 Opi1a HCTIOIB30BaHa My(dTa U3 CTEKJIOTUIACTHKA.
ITpumep 3

ApPMHPOBaHHYIO KOMITO3UTHYIO TPYOy COTJIACHO MPUMEPY 3 M3rOTABJIMBAIOT TAKHM K€
oOpasom, kak u TpyOy, OMHUCAHHYIO B IpuMepe 1, METOAOM HENMpPEepPBIBHOW HAMOTKH Ha OIMPABKY
ApPMUPYIOIIMUX HAMOJIHUTENECH, MPONMUTAHHBIX CBs3yomuM. Ilpu 3TOM KoMmmo3uTHas TpyOa

npumepa 3 UMeeT CIeAYOIIUEe TPU CJIOA:

- BHYTPEHHUI cioii comepxkut 68,5 mac. % 3mokcuBHHIIIGUPHON cMoubl, 26,5 mac. %o

pyOJIEHOTO CTEeKJIOBOJIOKHA U 5 Mac. % 0a3anbTOBOH Byasy,



- CTPYKTYPHBIN CJIOH comep:kuT 25 mac. % HEeHAChIEHHOW NOan3(GUPHHON CMOJIBL, 26
Mac. % HempepbIBHOTO 0a3aJbTOBOTO BOJOKHA, 35 Mac. % pyOJeHOoro CTeKJIOBOJIOKHA U 14 Mac.

% AUCTICPCHOI'O HAIMOJIHUTEIIA — KBAPLUEBOI'O MECKa, 1

- BHEIIHUH ol comepxkut 95 mac. % 3MOKCUBUHIIII(UPHON CMOJIBI U 5 Mac. % Byanu

W3 XUMHAYECKU cTOMKOro C-crexiia.
IIpumep 4

TpyOy cornacHo npumepy 4 B LIeJIOM M3TOTaBIMBAIOT TAKUM ke 00pa3oMm, Kak u Tpyoy,
OMKCaHHYIO B pumMepe 1, HO TpyOa npumepa 4 UMeeT CIIEAYIOIIee COOTHOLIEHHE KOMIIOHEHTOB B

CJIOAX:

- BHYTPEHHUH cloH comepxut 75 mac. % snokcuBHHWIGUPHOH cMoubl, 17 mac. %

pyOsieHOTO CTEeKJIOBOJIOKHA U 8 Mac. % 0a3aabTOBOH Byasy,

- CTPYKTYPHBIN CJIOH comep:kuT 23 mac. % HeHachIEeHHOW noan3GupHHOM cMoJbL, 10
Mac. % HEMpepbIBHOTO 0a3aIbTOBOTO BOJIOKHA, 7 Mac. % pyOsieHoro cTekyioBojiokHa u 60 mac. %

AUCTICPCHOI'O HAIMMOJIHUTEIIA — KBAPLUEBOro 1necka, u

- BHEIIHUH cloit comepkut 93 mac. % snokcuBuHUIGUpPHOI cmonbl U u 3,5 mac. %

6azanbToBOI Byanu u 3,5 mac.% Byanu u3 C-crekia.
B npumepe 4 Obuta ucronp3oBaHa My Ta U3 HEP>KABEIOLIEH CTaJH.

[Tony4yeHHble TakuM O0Opa3oM CTEKJI00A3aIbTOIIACTUKOBBIE TPYOBI MOTYT OBITH
UCTIONIb30BAHBI TAKXKE B KAYECTBE CEPACYHMKA IIPH MIPOU3BOACTBE JKeJe300€TOHHO-KOMITO3UTHBIX

TpyO MyTeM HaHECEHUs Ha CepAEUYHUK OETOHHOUN 00OIOUKH.

Bbbuto mpoBeneHO CpaBHEHHE CBOHCTB CTEKJI00a3abTOIUIACTUKOBBIX TPYOCOITIACHO
U300pETEHNI0, M CTEKJIOKOMIIO3UTHBIX TPYO, M3TOTOBJEHHBIX B COOTBETCTBUU C METONAMH,
WU3BECTHBIMM W3 YPOBHS TE€XHUKH, TO €CTb IIyTEM HENPEPBIBHOM HAMOTKM HA OIPABKY
ApPMUPYIOIIUX HANOJHHUTENEH B BHIE HEMPEPBIBHBIX M PYOJEHBIX CTEKJISTHHBIX BOJIOKOH C
WCIIOJIb30BAHUEM JUCIIEPCHOTO HAIMOIHUTENS — KBAPLIEBOIO ME€CKA, MPOMUTAHHBIX CBSA3YIOLIUMHU
HA OCHOBE HEHACBHIIEHHBIX MOJMI(PUPHBIX CMOJ C MOCIEenyroImuM oTBepkaeHrneM. OCHOBHbIE
XapPaKTEPUCTHKH CTAHAAPTHBIX CTEKJIOTUIACTUKOBBIX TPYO, M3BECTHBIX W3 YPOBHS TEXHHUKU, U
XapaKTEPUCTHKH  APMHUPOBAHHBIX  CTEKJIOOA3aJbTOIUIACTUKOBBIX ~ KOMIIO3UTHBIX  TPYO,
MOJIYYE€HHBIX COTJIACHO 3asIBIEHHOMY H300pETEeHMIO, B YACTHOCTH, IO mpumepam | — 4, mns
oOpasuoB TpyO Heckonbkux Mapok - DN300 PN1 SN10000, DN1000 PN1 SN10000, DN2000
PN1 SN10000 u DN3000 PN1 SN10000, npuBenens! B Tabmuuax 1.1 u 1.2, cOOTBETCTBEHHO.



Tabmua

1.1 XapakTepuCTHKH

CTaHAAQPTHBIX

CTCKJIOTUTACTHKOBBIX TPYO

HanmeHoBaHKe
nokasarensa

O6pasupl Tpy6bI

O6pasubl TpybbI
DN300 PN1 SN10000 i DN1000 PN1 SN10000 { DN2000 PN1SN10000 : DN3000 PN1 SN 10000

O6pasupl Tpybbl O6pasupbl Tpy6bI

MaoTHOCTb, Kr/m®
Ocesoe
COMpPOTUBACHME Ha

paspbis, H/mm

1700 - 1900

Konbuesoe
COMpOTMBAEHME Ha
paspbis, H/mm

1128

3588 E 4875

OKpYyKHOKN Moay/b
ynpyrocTtu Ha
pactaxeHue, Mlla

11726

OceBoit moaynb
ynpyrocTu Ha
pactaxeHue, Mlla

3987

I 23112 E 28438
i 5122 E 5434

Koa¢puumeHT
JSIMHEHOro
TensoBoOro
pacwmpenus, 1/°C

24-30%10°

Koa¢poduumeHT
MyaccoHa npu
npesbIeHUN
0CeBOW Harpy3kKM Hag,
KO/1bLLE BOW,

0,08-0,12

KoadpduumeHr
MyaccoHa npu
npeBbIWeHUH
KO/1bLLe BOM Harpy3ku
Haz oceBoM,

0,22-0,29

TeépaocTb No
bapkony

47,5

18,3 46,9




Tabmuma 1.2 XapakTepucTHku CTEKI00a3aNMbTOMIACTHKOBBIX TPYO COIMVIACHO H300PETCHHUIO

HanmeHoBaHue O6pasupl Tpy6bI O6pasubl TpybbI O6pasupl Tpy6bl | O6pasubl TPy6bI
nokasaress DN300 PN1 SN10000 i DN1000 PN1 SN10000 { DN2000 PN1SN10000 : DN3000 PN1 SN 10000

MaoTHOCTb, Kr/m® 1700 - 1900

Ocesoe i :

conpoTueneHue Ha 216 476 741 1173
paspbis, H/mm i ;
Kosbuesoe :
COMpPOTUBAEHME Ha 1202 2596

3712 5016
paspbis, H/mm i :
OKpy»HOKN Moaynb I

ynpyrocti Ha 12875 17568 23463 28644

pactaxeHue, Mlla

OceBoit moaynb :
ynpyroctu Ha 4089 4655
pactaxeHue, Mlla E
Koa¢puumeHT
JSIMHEHOro

5174 5480

24-30%10°
TenaoBoro

pacwmpenus, 1/°C
Koa¢poduumeHT
MyaccoHa npu
npesbILLeHUN 0,08-0,12

0CeBOW Harpy3kKM Hag,
KO/1bLLE BOW,

KoadpduumeHr
MyaccoHa npu
npesbIeHnN 0,22-0,29
KO/1bLLe BOM Harpy3ku
Hag, oceBoi,

TeépaocTb No
bapkony

47,2 45,9 48,1 49,4

HpI/I S5TOM TIIOJIYUYCHHBIC OAaHHBIC TIOKAa3bIBAIOT, YTO CTEKJI00a3aJIbTOIIACTUKOBBIE
KOMIIO3UTHBIC TPY6I::I COTJIaCHO I/1306peTeHI/II-O HUMECKOT  YJIYUIICHHBIC MCXaHUYECCKUEC

XaPaKTEPUCTHUKU B CPABHEHUHN CO CTAHAAPTHBIMU U3BCCTHBIMU CTCKIIOIIIACTUKOBBIMU TPY6aMI/I.

JUJisi OLIEHKW CTOMKOCTU TPyO COrTacHO M300PETEHUI0 K arpeCCUBHOMY BO3AEHCTBHIO
TPAHCTIOPTUPYEMOI cpenbl ObUtM OTOOpaHBl OOpaslbl JJisi WMCIBITAHUA MyTE€M BBIPE3aHUS
(bparMeHTOB apMHUPOBAHHBIX KOMIIO3UTHBIX CTEKI00a3aIbTOIIIACTUKOBBIX TPyO. [lanee cormacuo
I'OCT 12020—2018 o0pa3ipl MoABEPraIuch BO3ASHCTBUIO PA3JIMYHBIX arpECCHBHBIX BEIIECTB
NyTeM TOTPY>KEHHUs] 0Opa3lOB, M3TOTOBJIEHHBIX M3 HCIBITYEMOrO MaTepuania, B PacTBOp I

UCTIBITAHUM, TPUTOTOBJEHHBII B COOTBETCTBHU CO CPENOH, B KOTOPOW TMPEAMNoJiararoT



OKCILTYaTUPOBATE MaTEpUAIT TPY6I:;I. I[.]'ISI CpPaBHCHHUA HUCHbITAHUSA TMPOBOAWUIIUCH TAKXE IJIA

00pa3LoB CTAaHAAPTHBIX CTEKJIOMJIACTUKOBBIX TPYO, N3BECTHBIX U3 YPOBHS TEXHUKU.

Jlns obecrieueHust KOPPEKTHON OLIEHKH BO3[I€HICTBUS arPECCUBHBIX CPEJ] HA BHYTPEHHIOKO
Y BHELIHIOK MOBEPXHOCTH BBIPE3aHHbIE OOpaslbl apMHUPOBAHHBIX KOMIIO3UTHBIX TPYO ObLIM
HOATOTOBJIEHBI MyTeM O00pabOTKH TOPLOB 00pa3LOB SMOKCUAHON CMOJIOH JUId repMeTH3aluu

TOPLOB U UCKITIOYCHUS B3aUMOACHCTBHS cpeaHero CTPYKTyprIﬁ CJI0A C arp€CCUBHbIMU CPpEAAMU.

JInist onpeneneHust XUMHYECKOH CTOMKOCTH 0Opa3iibl BBIACPKUBAIHM B CPEAE B TCUCHHE
3aJaHHOTO TMEepPUOoJa M 3aTeM ONpenessuId M3MEHeHHe macchl oOpasuos. Ilocie Bo3meiicTBus
pacTBOpOM 00paslbl MMOABEPrar0T TAKXKe HWCIBITAHUAM HA OINpENeNieHHe WHTEPECYIOIIHNX
NapamMeTpoB. TAKUX KaK TBEPIOCTb MO bapkoiny, MpoYHOCTH Mpu U3rude, MOAYJIb YIPYTOCTH H
npyrue. Ha oCcHOBE M3MEHEHUsl CBOWMCTB ONpenessaach XUMHUYECKas CTOMKOCTb MaTepuana B

arpecCHBHBIX Cpefax.

PesynbTaTe! HCTIBITAaHUI 00PA3LOB B Pa3JINYHBIX Cpeax MmokasaHsl B Tabmumax 2.1 — 5.2,

Tabmuma 2.1 MU3ameHeHHe Macchl 00pas3oB CTAHAAPTHBIX CTCKIOILIACTHKOBBIX TPYO

HanmeHoBaHwWe nokasatens Macca o6pasuos Tpy6bl DN300PN1| Macca o6pasuos Tpy6sl DN1000 Macca o6pa3suos Tpy6el DN2000 Macca o6pasuos Tpy6sl DN3000
SN10000, r PN1SN10000, r PN1SN10000, r PN1SN10000, r
Ao vcnbiTanuit Nocne Ao venbitaHuit Nocne [o venbiTaHuii Nocne [o vcnbiTaHuit Nocne
UCNbITaHUI UCNbITaHKIA MCMbITaHWI WCNbITaHWA
BogHblit pacteop 5% H,SO,
(nocrosHHo) 116,64 115,47 354,21 350,76 667,46 662,12 973,5 965,61
AvctunnnposaHHas Boaa
(nocTosHHo) 118,48 118,32 360,87 360,32 648,44 648,18 957,31 956,97
BOAHbI pacTtBop NaOH
{pH=12) (Ha 6 yacos B Heaeni0) 115,22 111,76 357,67 346,94 649,74 631,54 969,05 944,83
BoaHbIii pacTBop cmeck
pacTBopuTeneit: 6eHson - 0,21
mr/n, Tonyon - 8,4mr/n, 1,1,2,2
- TeTpaxnopataH - 0,1 mr/x; 119,74 114,96 361,12 346,68 672,84 647,95 948,68 915,47
1,1,2,2 - TeTpaxnosTeH - 8 mr/n
(Ha 6 yacos B Hegeno)
BogHblii pacTBOp CMecH
pactopuTeneit: 1,1-
auxnopaTeH - 4mr/n; 1,2 -
nMxnopaTeH - 2,9 mr/n; 117,3 112,61 355,28 342,14 677,39 652,32 981,45 947,1
TpuxnopaTeH - 0,75 mr/n (Ha 6 yacos B
Hegenwo)
BogHblii pacTBOp aLleToHa
10
(koHuerTpaLya 10 mr/n) 116,19 113,88 347,53 345,63 669,47 657,42 971,61 955,09
{Ha 6 yacoe B Hegeno)
BoaHblit pacTBop 5% H,S0,
(Ha 6 yacog B Heaenio) 119,77 119,24 358,72 357,29 658,42 656,34 979,67 976,53
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Tabmuma 2.2 HM3meHeHne Macchl 0O0pasoB CTEKI00A3aTbTOINIACTUKOBEIX TPYO COTJIACHO

H300PETCHHIO

HaumeHoBaHWe nokasarens Macca o6pasuos Tpy6bl DN300PN1| Macca o6pasuos Tpy6el DN1000 Macca o6pasuos Tpy6bl DN2000 Macca o6pasuos Tpy6bi DN3000
SN10000, r PN1SN10000, r PN1 SN10000, r PN1SN10000, r
Ao vcnbiTaHunit Nocne Lo vcnbitanuit Nocne [o venbiTaHuii MNocne Ao vcnbiTaHuit Nocne

UCNbITaHWI MCNbITaHKiA UCTbITaHUI MCNbITaHUiA

BoaHbiit pacteop 5% H,S0,
121,47 121,45 337,12 337,09 674,46 674,44 984,88 984,87
(nocTosHHO)

[ANCTUANNPOBaHHasA BOAA
{nocToaHHO) 118,55 118,55 345,23 345,23 652,83 652,83 968,54 968,54

BOAHbI pacTBop NaOH
(pH=12) (Ha 6 yacos B Hegento) 117,69 117,67 351,4 351,37 668,68 668,64 981,32 981,3

BoAHbIi pacTBOp cmecn
pactBopuTeneit: 6eHson - 0,21
mr/n, Tonyon - 8,4mr/n, 1,1,2,2
- TeTpaxnopaTaH - 0,1 mr/n; 120,38 120,37 339,55 339,53 649,22 649,19 988,71 988,67
1,1,2,2 - TeTpaxnoaTeH - 8 mr/n
(Ha 6 yacoB B Hegento)

BoAHbIi pacTBOp cmecn
pactBoputeneit: 1,1-
auxnopateH - 4mr/n; 1,2 -
ANXNOpP3TEH - 2,9 mr/n; 115,54 115,53 361,61 361,6 665,42 665,38 965,28 965,25
TpuxnopaTeH - 0,75 mr/n (Ha 6uacos B
Hepenio)

BoAHbIi pacTBop aLeToHa

(koHueHTpauws 10 mr/n)
118,91 118,89 342,18 342,14 657,14 657,11 958,36 958,33
{Ha 6 yacoB B Hegeno)

BogaHbiit pacteop 5% H,S0,
(Ha 6 yacoB B Hegeno) 116,08 116,08 351,47 351,47 660,39 660,39 976,59 976,59

CornacHo MNOJYYCHHBIM 3SKCIIEPUMECHTAJIBHBIM JaHHBIM, CTeK100a3aIbTOIJIACTUKOBBIE
KOMIIO3UTHBIC TPY6I)I COTJIaCHO I/1306peTeHI/II-O HUMCHOT CYIIECTBEHHO MCHBIINYHO IMOTEPIO MACChI B
arpe€CCUBHBIX Cp€aax WU HUMCHT IOBBINICHHYIO CTOHKOCTh K arpeCCUBHOMY BO3JICHCTBUIO B

CpaBHEHHNHU CO CTAHAAPTHBIMU U3BCCTHBIMU CTCKIIOMIIACTHUKOBBIMHA TpY6aMI/I.

Hanee B Tabmumax 3.1 — 5.2 mpexacTaBieHbl pe3yJbTaThl ONPENENICHHsS CBOWCTB
CTeKJ100a3aJIbTOIUIACTUKOBBIX TPYO COrJIAaCHO M300pPETEeHHI0 B CPABHEHHM CO CTaHIAPTHBIMHU

HU3BECCTHBIMHU CTCKJIOIIJIACTUKOBBIMU TPY6aMI/I YPOBHA TEXHUKU.
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Tabmuma 3.1 Uamenenue tBEpmocTu mo bapkony oOpa3loB CTaHJAPTHBIX CTEKIOILIACTUKOBBIX

TpYyo

HaumeHoBaHue nokasatens

TeépaocTb no bapkony obpasuos
Tpy6bl DN300 PN1 SN10000, eg,

TeépgocTk no bapkony obpasuos
Tpy6bl DN1000 PN1 SN10000, eg

Teépaocte no bapkony o6pasuos
Tpy6bl DN2000 PN1 SN10000, eg,

Teépgoctb no bapkony obpasuos
Tpy6b1 DN3000 PN1SN10000, e,

Ao vcnbiTaHunit Nocne

UCNbITaHWI

Lo vcnbitanuit Nocne

MCNbITaHKiA

[o venbiTaHuii MNocne

UCTbITaHUI

Ao vcnbiTaHuit Nocne

MCNbITaHUiA

BoaHbiit pacteop 5% H,S0,
(nocTosHHO)

[ANCTUANNPOBaHHasA BOAA
{noctosiHHO)

BOAHbI pacTBop NaOH
{pH=12) (Ha 6 yacoB B Hegeno)

BoAHbIi pacTBOp cmecn
pactBopuTeneit: 6eHson - 0,21
mr/n, Tonyon - 8,4mr/n, 1,1,2,2
- TeTpaxnopaTtaH - 0,1 mr/n;
1,1,2,2 - TeTpaxnoaTeH - 8 mr/n
(Ha 6 yacoB B Hegento)

BoAHbIi pacTBOp cmecn
pactBoputeneit: 1,1-

auxnopateH - 4mr/n; 1,2 -
auxnopateH - 2,9 mr/n;

TpuxnopaTeH - 0,75 mr/n (Ha 6uacos B
Hepenio)

BoaHbIit pacTBOp aueToHa
(koHueHTpauws 10 mr/n)
{Ha 6 yacoB B Hegeno)

BogaHbiit pacteop 5% H,S0,
{Ha 6 yacoB B Hegento)

43,7

45,1

38

41,8

47,5

41,3

45,6

41,9

43,5

36,3

45,6

39,7

38,7

43,38

44,8

46,2

38,4

42,4

42

41,1

43,1

42,6

37,1

41,3

39,8

Tabmuna 3.2 Usmenenue tépaoctu no bapkony o6pasnos cTekn00a3aIbTOMIACTUKOBBIX TPYO

COTJIACHO M300PETECHHUIO

WcnbitaTenbHan cpepa

Teépgocts no bapkony obpasLos
Tpy6bl DN300 PN1 SN10000, eg,

TeépaocTb no bapkony o6pasuos
Tpy6bI DN1000 PN1 SN10000, eg,

TeépgaocTb no Bapkony obpasuos
Tpy6b1 DN2000 PN1 SN10000, e,

Teépgoctb no bapkony obpasLos
Tpy661 DN3000 PN1 SN10000, eg,

Nocne
UCTIbITaHNIA

[0 ucnbiTaHwnit

Nocne
UCTIbITAHWI

Ao nenbitannii

Nocne
MCTbITaHUiA

[lo vcnbiTaHwii

Nocne
UCTIbITAHN

[0 vcnbiTanmit

BoaHblit pacTBop 5% H,S0,
{nocrosHHO)

AMCTUANNPOBaHHaA Boga
(nocrosHHO)

BOAHbI pacteop NaOH
{pH=12) (Ha 6 yacoB B Hegento)

BoAHbIi pacTBop cmecn
pactBopuTeneii: 6eHson - 0,21
mr/n, Tonyon - 8,4mr/n, 1,1,2,2
- TeTpaxnopaTtaH - 0,1 mr/n;
1,1,2,2 - TeTpaxnoaTeH - 8 mr/n
(Ha 6 yacoB B Hegeno)

BoAHbIi pacTBOp cmecn
pactBoputeneit: 1,1-

auxnopated - 4mr/n; 1,2 -
auxnopateH - 2,9 mr/n;

TpuxnopaTeH - 0,75 mr/n (Ha 6 yacos B
Hegenio)

BoaHblit pacTBOp aueToHa
(koHueHTpauws 10 mr/n)
{Ha 6 yacoB B Hegento)

BoaHblit pacteop 5% H,SO,

(Ha 6 yacoB B Hegento)

46,8

47

47,2

45,9

45,6

45,6

45,8

29

45

45,9

45,7

47,8

47,9

44,9

471

47,9

49,1

49,2

46,2

29,4

47,7

49,2
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[Tony4yeHHble HaHHBIE TMOKA3BIBAIOT, YTO CTEKJI00A3aJbTOIUIACTHKOBBIE KOMITO3HTHBIC
TpyOBI COTNIACHO HM300PETEHHIO HUMEIOT CYLIECTBEHHO MEHBLIVIO IOTEPI TBEPAOCTU IOCHE

BOSI[GFICTBHH Arp€CCUBHBIX cpea B CpaBHCHHUU cO CTaHAAPTHBIMU HU3BECTHBIMHA

CTEKJIOTIJIACTUKOBBIMU TPyOaMH.

Tabmuma 4.1 M3meneHwe OCEBOrO COMPOTHBICHUS HA pPa3pblB OOpasloOB CTAHJAPTHBIX

CTCKJIOIUIACTHKOBBIX TPYO

HanmeHoBaHue nokasartens OceBoe conpoTUBAEHUE Ha OceBoe coNpoTUBAEHKE Ha OceBoe conpoTUBAEHUE Ha OceBoe conpoTUBaEHUE Ha
paspbie 06pasuos Tpy6sl DN300 | paspbis o6pasuos Tpy6el DN1000 | paspbis o6pasuos Tpy6sl DN2000 | paspbis o6pasuos Tpy6sl DN3000
PN1SN10000, H/mm PN1 SN10000, H/mm PN1SN10000, H/mm PN1 SN10000, H/mm
Ao vcnbiTanmit Nocne [0 vcnbitaHwit Nocne [o venbiTaHuia MNocne Ao venbiranuin Nocne
MCbITaHWIA MCMbITaHKA MCMbITaHWIA MCMbITaHUiA
BogaHbiit pactop 5% H,S0,
(nocronHo) 172 419 662 978
AucTunanpoBaHHas Boga
{nocToaHHo) 177 429 681 1002
BOAHbI pacteop NaOH
{pH=12) (Ha 6 yacoB B Hegento) 149 365 571 813
BoAHbIi pacTBop cmecn
pactBopuTeneit: 6enson - 0,21
mr/n, Tonyon - 8,4mr/n, 1,1,2,2
- TeTpaxnopaTtaH - 0,1 mr/n; 169 406 644 937
1,1,2,2 - TeTpaxnoaTeH - 8 mr/n
{Ha 6 yacoB B Hegento)
188 456 724 1067
BoAHbIi pacTBOp cmecn
pactBoputeneit: 1,1-
auxnopated - 4mr/n; 1,2 -
AuxnopateH - 2,9 mr/n; 166 402 635 928
TpuxnopaTeH - 0,75 mr/n (Ha 6 uacos B
Hegenio)
BoAHbIi pacTBOp aueToHa
(koHueHTpauws 10 mr/n) 159 388 610 286
(Ha 6 yacoB B Hegento)
BogHbiit pacteop 5% H,S0,
(Ha 6 yacos B Hegento) 176 428 682 1007
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Tabmua

42

Usmenenue

CTEKI00a3aIbTOILIACTUKOBBIX

OCCBOIO

Tpy6

COINPOTUBJICHUA Ha

COrjIaCHO

paspeiB

o0pasLos

H1300PETCHUIO

HaumeHoBaHue nokasatens

OceBoe CONPOTUBAEHME Ha
paspsble obpasuos Tpy6sl DN300
PN1 SN10000, H/mm

OceBoe ConpoTUBAEHME Ha
paspbis ob6pasuos Tpy6sl DN1000
PN1 SN10000, H/mm

OceBoe CONPOTUBAEHME Ha
paspbiB 06pasuos Tpy6sl DN2000
PN1SN10000, H/mm

OceBoe CONPOTUBAEHME Ha
paspbie obpasuos Tpy6sl DN3000
PN1 SN10000, H/mm

Ao vcnbiTaHuit Nocne

UCNbITaHWIA

Lo ucnbiTaHuit Nocne

MCMbITaHKiA

[o venbiTaHuii MNocne

UCMbITaHWIA

Ao venbiTanuin Nocne

UCnbITaHUiA

BoaHblit pacteop 5% H,S0,
(nocrosHHO)

ANCTUANNPOBaHHas BOAA
{nocrosHHO)

BOAHbI pactBop NaOH
{pH=12) (Ha 6 yacoB B Hegento)

BoAHbIi pacTBop cmecn
pactBopuTeneit: 6eHson - 0,21
mr/n, Tonyon - 8,4mr/n, 1,1,2,2
- TeTpaxnopaTtaH - 0,1 mr/n;
1,1,2,2 - TeTpaxnoaTeH - 8 mr/n
(Ha 6 yacoB B Hegeno)

BoAHbIi pacTBop cmecn
pactBoputeneit: 1,1-
auxnopated - 4mr/n; 1,2 -
auxnopateH - 2,9mr/n;

Hepenio)

TpuxnopsaTeH - 0,75 mr/n (Ha 6uacos B

BoaHbIit pacTBOp aueToHa
(koHueHTpauws 10 mr/n)
{Ha 6 yacoB B Hegento)

BogHblit pacteop 5% H,S0,
{Ha 6 yacoB B Hegento)

209

212

204

208

216

210

211

212

462

466

447

459

476

463

455

465

720

728

695

712

741

719

707

726

1136

1150

1101

1127

1173

1139

1119

1149

Tabmuma 5.1 M3meHeHuWe KOJBLIEBOrO CONPOTHUBICHHS HA PaspbiB OOPA3LOB CTAHAAPTHBIX

CTCKJIOTUIACTUKOBBIX TPYO

HaumeHoBaHue nokasarens

KonbLesoe conpoTueaeHme Ha
paspbie 06pasuos Tpy6sl DN300
PN1SN10000, H/mm

KonbLesoe conpoTueeHme Ha
paspbie 06pasLos Tpy6sl DN1000
PN1SN10000, H/mm

KonbLeBoe conpoTueaeHue Ha
paspbiB 06pasuos Tpy6sl DN2000
PN1SN10000, H/mm

Konbuesoe conpoTueaeHme Ha
paspbie 06pasuos Tpy6sl DN3000
PN1SN10000, H/mm

[0 ucnbiTaHwuit MNocne
UCTIbITaHNIA

Ao nenbitanuii Nocne
MCMblTaHKA

[lo vcnbiTaHwit Nocne
UCTIbITaHMiA

Ao venbitanuin Nocne
UCTbITAHN

BogaHbiit pacteop 5% H,S0,
(nocrosHHO)

AUcTMANNpOBaHHas Boga
(nocrosHHO)

BOAHbIW pacteop NaOH
{pH=12) (Ha 6 yacoB B Hegento)

BoAHbIi pacTBop cmecn
pactBopuTeneii: 6enson - 0,21
mr/n, Tonyon - 8,4mr/n, 1,1,2,2
- TeTpaxnopaTtaH - 0,1 mr/n;
1,1,2,2 - TeTpaxnoaTeH - 8 mr/n
(Ha 6 yacoB B Hegeno)

BoAHbIi pacTBop cmecn
pactBoputeneit: 1,1-
auxnopated - 4mr/n; 1,2-
auxnopateH - 2,9mr/n;

Hegenio)

TpuxnopaTeH - 0,75 mr/n (Ha 6uacos B

BoaHblit pacTBOp aueToHa
(koHueHTpauws 10 mr/n)
{Ha 6 yacoB B Hegento)

BoaHblit pacteop 5% H,S0,
(Ha 6 yacoB B Hegento)

846

925

767

956

1128

981

823

919

1796

1991

1651

2063

2428

2101

1748

1967

2619

2906

2438

3032

3588

3084

2225

2902

3606

4144

3169

4119

4875

4203

3534

3949
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Tabmuma 5.2 W3MmeHEHHE KOJBLECBOTO COMPOTHBICHHS HA paspeiB  00pasuoB Tpyod

CTCKI00a3a/TbTOIUIACTHUKOBBIX TPYO COTIACHO M300PETCHHIO

HanmeHosaHue nokasarens Konbuesoe conpoTuBneHue Ha Konbuesoe conpoTuBneHue Ha Konbuesoe conpoTueneHue Ha Konbuesoe conpoTtusneHne Ha
paspbie 06pasuos Tpy6sl DN300 | paspbie 06pasuos Tpy6el DN1000 | paspbis o6pasuos Tpy6sl DN2000 | paspbie o6pasuos Tpy6sl DN3000
PN1SN10000, H/mm PN1 SN10000, H/mm PN1SN10000, H/mm PN1 SN10000, H/mm
Ao vcnbiTaHmit Nocne [0 uenbitaHwit Nocne [0 venbiTaHuia MNocne [ o venbitanHuit Nocne
MCbITaHWI MCMbITaHKiA MCMbITaHWIA MCnbITaHWiA
BogaHbiit pacteop 5% H,S0,
(nocrosHHo) 1148 2471 3544 4907
AucTunanpoBaHHan Boga
{nocrosHHo) 1160 2492 3582 4945
BOAHbIW pacteop NaOH
{pH=12) (Ha 6 yacoB B Hegento) 1126 2427 3482 4765
BoAHbIi pacTBop cmecn
pactBopuTeneit: 6enson - 0,21
mr/n, Tonyon - 8,4mr/n, 1,1,2,2
- TeTpaxnopaTtaH - 0,1 mr/n; 1163 2510 3590 4840
1,1,2,2 - TeTpaxnoaTeH - 8 mr/n
{Ha 6 yacoB B Hegento)
1202 2596 3712 5016

BoAHbIi pacTBOp cmecn
pactBoputeneit: 1,1-
auxnopated - 4mr/n; 1,2 -
auxnopateH - 2,9 mr/n; 1168 2521 3608 4892
TpuxnopaTeH - 0,75 mr/n (Ha 6uacos B
Hegenio)

BoaHblit pacTBOp aueToHa
(koHueHTpauws 10 mr/n)

1136 2440 3509 4783
(Ha 6 yacoB B Hegento)
BogHbiit pacteop 5% H,S0,
(Ha 6 yacos B Hegento) 1153 2484 3556 4971

Takum oOpasom, TONy4YeHHbIE pe3yJbTaThl WCHBITAHUN MOATBEPXKOAIOT, YTO
CTeKJI00a3aJIbTOIIACTUKOBbIE APMUPOBAHHBIE KOMITO3UTHBIE TPYOBI COTJIACHO H300PETEHHIO
00JNafaroT TOBBILIEHHOW  CTOMKOCTBIO K BO3JEHCTBUIO PAa3IMYHBIX ArpeCCHBHBIX Cpel, B
YAaCTHOCTH, K arpecCUBHOMY BO3JIEHCTBHIO TPAHCIOPTHPYEMOW CpeIabl HAa BHYTPEHHIOKO
MIOBEPXHOCTH CTEKJI00A3aJIbTOTIACTUKOBOM TPYOBI U K arpeCCHBHOMY BO3JIEHICTBHIO HA BHEIITHIOKO
NOBEPXHOCTh  CTEKJI00a3abTOIUIACTUKOBONH ~ TpyOBL, TPH STOM  TakKe IOBBIIAITCS
SKCIUTYaTALMOHHbIE  XapaKTePUCTUKM B  YaCTH  NPOYHOCTHU U JIOJITOBEYHOCTH
CTEKJIO0A3aJIbTOIIACTUKOBBIX  KOMITO3UTHBIX TPYyO U IKeIe300€TOHHO-KOMITO3UTHBIX TPYO,

HU3IroTOBJICHHBIX C UX HCITIOJBb30OBAHUEM.

HeCMOTpH Ha TO, YTO BAPHUAHTBI OCYLICCTBJICHUA ObLH HOI[pO6HO OIMHCAaHbI U ITOKa3aHbI
Ha COMNPOBOIUTECIIBHBIX YCPTEKaAX, CICAYECT NOHHUMATb, YTO TAKHWE BAPHUAHTHI OCYIICCTBJICHUA
SBJIAIOTCA  JIMIIb HWJUIKOCTPATUBHBIMU W HE TPCAHA3HAYCHBI OrpaHUYMBATHh 3asBJICHHOC

I/1306peTeHI/Ie, " 4YTO 3asaABJICHHOC I/1306peTeHI/Ie HE OIrpaHUYCHO KOHKPETHBIMH IOKA3aHHBIMH U
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OINHCAHHBIMH KOMIIOHOBKaMH M KOHCTPYKIMSMH, U Pa3IU4YHbIe APyrue MOAM(UKALUU MOTYT

OBITD O4YE€BHUIHBI CIICUAJIUCTaM B I[aHHOfI 00JIaCTH TEXHUKH.

IIpu3HaKky, YMOMSHYTblE B pAa3JIUYHBIX 3aBHCUMBIX IyHKTaX (OpPMyJBL, a TaKxke
BAPUAHTBI PEAU3aLUN, PACKPBITHIE B PA3JIMYHBIX YaCTSAX OMNUCAHMs, JTOMYCKAKOT UX Pa3JIMYHbIE

KOMOWHALINY, HAXOASIIUECS B paMKax (popmysibl n300peTeHusi.
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®opmyJia uzodpereHust

1. ApmupoBaHHasi KOMIIO3WTHas TpyOa IJIsi HAMOPHBIX U OE3HANOPHBIX TPYOOIPOBOIOB,
MPOKJIAIBIBAEMBIX OTKPBITBIM CIIOCOOOM MJIM METOJOM MHUKPOTOHHEIMPOBAHMSI, U3TOTOBJICHHAS
METOJIOM HEMNPEpPbIBHON HAMOTKU Ha OMNPABKy apMUPYIOLIMX HAMOJHUTENEH, MPOMUTAHHBIX
CBSI3YIOLIUM C MOCJIEAYIOIUM OTBEPKACHUEM U UMEIOLIas 110 MEHbIIEH Mepe CIEeAYIOIIHE CIOU:

- BHYTPEHHHUI CJIOHM, COmEp KalUil 3TMOKCUBUHIIID(PUPHYIO CMOJY OT 55 no 96 mac. %,
pyOJsieHOE CTEKIIOBOJIOKHO OT 3 110 35 Mac. % u 6azanbToByro Byanb ot 1 1o 10 mac. % ,

- CTPYKTYpPHBIH CJIOH, comepsKalluii HEHAChIEHHYI0 Momu3upHyr0 cmony ot 20 o 50
mac. %, HempepbIBHOE 0a3aIbTOBOE BOJIOKHO OT 5 10 60 Mac. %, pyOiaeHoe CTEKIIOBOJIOKHO OT 3
10 35 mac. % u qucnepcHbIiil HanonHUTENb OT 0 10 60 Mac. %, u

- BHEIITHUH CJIOH, CoepsKaiuii 3oKCUBUHII GUpHYI0 cMoiy ot 90 o 99 mac. % u Byasb

u3 C-crexya w/wu 6a3anbToByrO Byasb oT 1 1o 10 mac. %.

2. ApMHupoBaHHas KOMIO3HUTHAs TpyOa o 1.1, OTIMYAroIascs TeM, 4TO TOJNIIHUHA BHYTPEHHETO
CJIOSI apMHUPOBAHHOW KOMIO3UTHON TPYOBI cOCTaBisAeT 1 — 2 MM, TOJIIIMHA CTPYKTYPHOTO CJI0s 3

— 60 MM, a TOJIIMHA BHEIIHETO CJI0sT - 1 — 2 MM.

3. ApMupoBaHHas KOMIIO3UTHas TpyOa mo 1.1 wim 2, oTnuyarouascs TeM, 4TO OHa CHa0)keHa

My(TOMN, repMETHYHO COETUHEHHOH ¢ TPYOOH C UCIIONB30BAHUEM 3JIACTUYHOTO YIUIOTHUTEIS.

4. ApMupoBaHHas KOMMO3UTHas TpyOa mo m.3, OTIMYAKOIIASACS TeM, 4TO MydrTa SBISIETCS

CTAJIbHOM, CTEKJIOKOMITO3UTHOM, CTEKI00a3aIbTOMIACTUKOBON HIIH YTJIeTIACTHKOBOM.

5. ApMupOBaHHasi KOMIO3HUTHAsI TPyOa MO IM.3, OTIMYAIOINASCS TEM, YTO COCTAB M CTPYKTYpa

My(TBI COOTBETCTBYET COCTABY M CTPYKTYPE apMHPOBAHHON KOMIO3UTHON TPYOBI.
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