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1 OOmas 9acTh

B nanHO# paboTe paccCMOTPEHBI CBOWCTBA BHICOKOIIPOYHOTO YyryHa C IIAPOBHUIHBIM rpadu-
tom (BYILLI") — xak maTtepuana ajis Mpou3BOACTBA TPyO, (DACOHHBIX YACTEH M TEXHOJIOTMYECKHUE
ocobernocT ux npousBojcTBa Ha OO0 «JITK «CBOOOIHBIN COKOM.

[IpencraBieHa HOMEHKIATypa BBITyCKaeMON MPOAYKIHUU, 0OJACTh €€ MPUMEHEHHUS, MEXaHHU-
YEeCKHUE U CIIy’)KeOHBIC CBOMCTBA, a TaK )K€ MPAKTHUECKUE PEKOMEHIAIIMH 10 MPOKJIAJIKE, UCIIBITAHH-
M M PEMOHTY TpyOoInpoBo10B. B ocHOBY paboThI MOJI0KEeHBI 0000IIEHHBIE CBEACHUS O TPYOOIpo-
Bojax u3 BULLI', B3aTbie U3 onbITa OTEYECTBEHHBIX HCCIIEIOBAHUN U MaTEpUaIoB 3apyOeKHBIX HC-
TOYHHUKOB.

1.1 YyryH ¢ l1apoBUAHBIM IpapuTOM

UyryH 1 ero UCnojb30BaHUE U3BECTHO YEJIOBEUECTBY C JApeBHUX BpeMEH. [lepBbie TpyObI U3
ceporo yyryHa OblIM U3roToBieHbl 6osee 500 et Ha3zaa W NpeAHa3HAYaluCh, IPEXae BCEero, AJs
10J1a4 MUTHEBOM BOJBI U O0TBOJA CTOYHOM. B 1921 r. MeTamnypru ycTaHOBUIIM, YTO NPU HATUYUU
KpPHUCTAIOB rpadurta mapoBUIHON (HOPMBI MOKHO JOCTHYB JYUIIUX XapaKTEPUCTHK IPOYHOCTH. B
50-¢ roael OBLT pa3paboTaH MPOMBIIUICHHBIA METOJT 0OPa0OTKH MarHueM, T.K. UCIIOIh30BaTh Mar-
HUH U1 mpornecca rpaduTru3anuy OblIO JIerdye U He Tak JI0Oporo, Kak, HalpuMmep, Lepuid, TUTHH nin
Oapuii.

111  Onpeodenenue uyeyna.

YyryH — 3T0 cIuIaB kene3a ¢ yriepojoM (6onee 2%), B KOTOPOM YIJIEpOJ IPUCYTCTBYET B
BUJEC BTOPHYHOU (a3l — nmubo rpaduta, 1mb0 KapOmma xeneza. UyryH sBISETCS MHOTO(a3HBIM
MaTepualioM, MpeodaaloUMU CTPYKTYPHBIMH COCTABJISIFOIMMU SIBJISIFOTCS. (DEPPUT U TIEPIIUT.
Jlpyrue XumMuueckue >JeMEHThl (IOMHUMO XKelie3a U YIJepoja) COAEp)KaTcs B Uyr'yHE B HU3KHX
MPOTIOPIHSAX, HO TAK)KE OKA3BIBAIOT BIMSHUE HA CTPYKTYPY, MEXaHHUECKUE W JINTEHHBIE CBOICTBA
uyyryHa. Kpemunii (00br4n0 1 — 3%) urpaer cnennpuyeckyro poiib B 4yT'yHE U JIeNaeT ero, hakTu-
YEeCKH, TPOWYHBIM CILIABOM: JKeJe3a, yriiepoaa U KPeMHHUSI.

1.1.2  Paznuunsie 8uobl uyeyHa

B 3aBUCHUMOCTH OT COCTOSIHMA yTIJIepoa B CTPYKTYpe Uyr'yHa pa3inyaroT:

- OeIbIi 9yTyH, B KOTOPOM BEChH YIIIEPO HAaXOAMUTCS B CBSI3aHHOM COCTOSTHUH B BUJIE KapOuaa
xKenesa,

- CepBIi 9yT'YH, B KOTOPOM YTJIEPO/I B 3HAYUTEIILHON CTETIEHU MITH MTOJIHOCTHIO HAXOTUTCS B
CBOOOJTHOM COCTOSIHUH B (hopMe MIIacCTUHYATOro rpadura;

- BEICOKOTIPOYHBIN YyTyH, B KOTOPOM YTJIEPOJ] B 3HAYUTEIHHON CTENEHH WIIM TIOJTHOCTHIO Ha-
XOJUTCS B CBOOOJTHOM COCTOSTHUM B (hopMe IapOBUIHOTO rpaduTa;

- KOBKHAHW YyT'yH, B KOTOPOM BECh YTJIEPOJI WIH 3HAYUTEIbHAS 9aCTh €0 HaXOIUTCS B CBOOOI-
HOM COCTOSIHUH B (pOopMe XJIONMBEBUAHOTO rpaduTa.

Takum oOpa3om, 4yryH (KpoMe O6esoro) oTan4aercs OT CTall HaJM4YueM B CTPYKType rpadu-
TOBBIX BKJIFOYCHUH, a MEXTY cOOO UyTryHBI pa3aHyaroTcss pOPMOIi ITHX BKItOUeHHH (cM. puc. 1.1).

1.1.3  Bnusanue ghopmol epagpuma

B cepom uyryHe rpaduT npucyTCTBYeT B OpME IIIACTHUH, KOTOPBIE SIBISIFOTCSI OCTPBIMU HaJl-
pe3aMM BHYTPH MeTaljia, POBOLMPYIOUIMMH 00pa3oBaHKe TPEIIMH. ITO 00CTOATENLCTBO OKa3bIBa-
€T OTpHIIATEIbHOE BIMSHIE Ha CBOICTBA YyT'yHA: CONPOTUBJICHUE Pa3pbIBY, U3THOY, KPYyUEHHUIO.

B uyryne ¢ mapoBuaHOi ¢Gopmoit rpadura MCKIOYAETCs BO3MOXKHOCTb PACIpPOCTPAHEHUs
TPELUH, TaK Kak rpadur umeetr popmy chepsl, U TAKOW YYyr'yH UMEET 3HaYUTENIbHO 00Jiee BHICOKYIO
MPOYHOCTh NPU PACTSHKEHUH U U3rH0E, YeM Cephlii YyTyH.

KoBkuii uyryH ¢ xjonseBUIHON (opMoii rpaduTa 3aHUMAET TPOMEKYTOUHOE MOJI0KEHHUE TI0
IIPOYHOCTH MEXY CEPBIM U BBICOKOIIPOYHBIM UYT'YHOM.
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a) cepblit 0) BBICOKOIIPOYHBII B) KOBKUH

Pucynok 1.1  Crtpykrypa uyryHa.

1.14  Ceoiicmsa uyeyHa c waposuonol gpopmoii epaguma

bnaronaps mapoBugHo# Gopme rpaduta BeicokonpouHslid uyryH (BULID) obnagaer kom-
IIJIEKCOM BBICOKMX MEXAaHUYECKUX CBOMCTB:

- BPEMEHHOE CONPOTUBIICHUE;

- yAapHasi B3KOCTb;

- [Ipe/ie TEKYUYECTH;

- OTHOCHUTEJIBHOE YJIMHEHHE.

bnaronaps Beicokomy coaepskanuto yriepoaa BUIT o6manaer Bcemu TpaaulimOHHBIME Ka-
YECTBAMM YYTYHOB:

- BBICOKOM ITPOYHOCTBIO HA CXKATHUE;

- BBICOKOH yCTaJIOCTHOM NPOYHOCTHIO;

- XOpPOIIMMU JTUTEUHBIMA CBOMCTBAMU;

- I3HOCOCTOMKOCTBIO;

- [I0/1J1aeTCsl MEXaHn4ecKkoi 00paboTKe.

1.2 IIpou3BoacTBO TPYO U PaACOHHBIX YACTEH

000 «JITK «CBOOOIHBINA COKOM» MPOU3BOIUT TPYOB! U (paCOHHBIE YACTH, KOTOPHIE UMEIOT
CTPYKTYPY BBICOKOIIPOYHOTO YyryHa ¢ MIapoBUAHON ¢dopmoii rpadura, cormacHo 1SO 2531, EN
545 u I'OCT P ISO 2531. Mexanudeckue cBoiicTBa MeTaiia TpyO U (pacoHHBIX YacTel yKazaHbl B
Tabaune 1.1:

Tabmuna 1.1 Mexanuueckue cBoicTBa TpyO U (pacOHHBIX YacTei.
HanmenoBanue noka3zaresns Bun nponykiuu 3HadeHne
Bpewmenrioe conporusienie TpyOs1 / daconHbIe YacTH 420/420
paspeiBy, MIla
Y CIIOBHBIH MIE/IEIT TeKy\ecTH, Tpy6s1 / dacoHHBIE YacTH 300/300
MIIa
OTtHocuTeNnbHOE yUIMHEHHE, Yo TpyOs1 / daconHble YacTu 10/5

Tsepnocts, HB TpyOb1 / ®acoHHBIC YacTh 230/250
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TexHoIOTHS N3rOTOBIEHUS TPYO M3 BEICOKOIIPOYHOTO YYT'yHA C MAPOBHIHON (opMOii rpa-
duTa npeacTaBieHa Ha pucyHke 1.2.

g A
IlnaBuabHOE JluTeiiHoe
oTAC/ICHuE OTJCJICHHUE neynb

1

YCTaHOBKa HAHECCHUSA yCTaHOBKa HAaHeCeHUus ycTa]-[()B](a
BHEIIHUX 3al[UTHBIX -
r BHYTPEHHEr0 ieMeHTHO OIHHKOBAHHA
IMOKPBITUH MecCYaHoOro MOKPHITHA

Yuacrok CkJ1aJ1 roToBoOit
MaKeTUPOBAHUA NPOAYKIUH
Pucynok 1.2 TexHomnorust u3rorosynexus Tpy6 nuz BUILII.

1.21  IInasunvnoe omoenenue

[TnaBunbpHOE OTAETICHHE 000PYIOBAHO MHIYKIIMOHHBIMHU TI€YaMH, B KOTOPBIX TPOU3BOIUTCS
pacIuiaBieHHe TBEpJOW IMIMXTHI (YYIIKOBBIM YYT'yH, CTAJIbHOW JIOM, BO3BpaT COOCTBEHHOTO IPOMU3-
BOJICTBA). Bo3MokeH BapuaHT paOOTHl HHIYKIIMOHHBIX IeYel Ha KUIAKOM JIOMEHHOM 4dyryHe. Pac-
IUIaBJICHHBIM YyT'yH MOJIBEPraeTcsi BHENEUYHOM 00paboTke aecyabdypHpyIOIUMHU peareHTaMH ¢ lie-
abi0 yaaneHus cepsl (10 0,015%). 3areM B MHAYKIMOHHBIX M€4aX MPOU3BOJIUTCS HAarpeB U JOBO-
Ka XHJIKOTO 4yTryHa JI0 3aJJaHHOT'0 XUMUYECKOTo cocTaBa. [loaroToBiaeHHbIN TakuM 00pa3oM 4yryH
nepeaaeTcsl B MUKCEp, TJIe TPOUCXOIUT €ro HAKOIJICHHE, YCPEeIHEHHE TI0 XUMHYECKOMY COCTaBy H
neperpes 1o temneparypsl 1500-1520 °C.

[ToaroTOBICHHBI B MUKCEPE METAIIT PA3JIMBACTCS B MEPEIaTOYHBIC KOBIIH, B3BEIIHBACTCS U
nepeaaeTcsi Ha NOCT MOAU(PUIIUPOBAHUS.

MoaudunupoBanue TPOU3BOAUTCS Ha TpakOammapare MarHUKUCOEpIKallel MOPOIIKOBOM
IIPOBOJIOKOH C IIeJbI0 MOJTY4YEHUs IapoBUIHOM (opMbl rpaduTa. [lanee KoBuI nepeaaercs A pas-
JIMBKY Ha [IEHTPOOEIKHBIX MAIIMHAX.
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1.2.2 Jlumeiinoe omoenenue

JluteitHoe oTaeneHne 000pyA0BaHO IIEHTPOOSKHBIMU MammuHaMu Gpupm «Pont-a-Mousson» u
«Wantong». B mporecce oTiiuBKH TpyO Ha IIEHTPOOEKHBIX MAIIMHAX MPOU3BOAMUTCS BTOPUYHOE
rpaduTH3UpyONee MOAU(DUINPOBAHHE MOPOIIKOM (heppOCHUIIHIINSA, KOTOPBIA MOJAETCS B CTPYIO
MeTasa.

st popmupoBanus pacTpyOHOW 4YacTH TpyO MPUMEHSIOTCS MECYAHO-CMOJISHBIC CTEPIKHH,
KOTOpPBIE M3TOTaBIIMBAIOTCS B CTEPKHEBOM OTJICICHHH Ha cTepkHEBbIX aBroMarax LFB100 u
LFB50 ¢upmsr «Laempe» o cold-box-amin-mporeccy.

1.2.3  Tepmuueckoe omoenenue

OTtiuThie TPYOBI TIOCTYIAIOT B KOHBEUEPHYIO IE€UYb IMPOXOTHOTO THIIA JJIsi TEPMOOOPAOOTKH.
[Tocne mpoxokaeHus Yyepe3 Meub TPyObl UMEIOT CTPYKTYPY BBICOKOIIPOYHOI'O YyryHa C IIApOBH-
HbIM TpaduTOM, OOECIEUYHMBAIONIYIO IMOJTYYEHHE MEXaHWYECKHX CBOWCTB 4YyryHa cormacHo I1SO
2531, EN 545 u 'OCT P ISO 2531.

1.24  Omoenenue mpyboomoenxu

[Tocne TepmooOpabOTKH, Ha BbIXO/AE U3 Meun TpyOsl noaseprarorcs 100%-HoMy BH3yalbHO-
MY M HHCTPYMEHTAJILHOMY KOHTPOJIIO, @ TAK)Ke KOHTPOJIIO IJIACTUYHOCTH METalIa.

[Tocne mepBUYHOTO KOHTPOJISE TPYOBI MOCTYMAIOT HA JIMHUU 00pa0OTKU U KOHTPOJIS, TJe POo-
U3BOJUTCS MX COPTHUPOBKA IO AMAaMETpaM, 3a4MCTKa, NUIH(oBKa pacTpyOHON 4YacTH M TIIAIKOTO
KOHIa, a Takxke 100%-Hoe rupaBIniecKoe UCTIbITAHUE.

Ha BbIxoze ¢ nuHUII 00pabOTKM MPOM3BOJUTCS OKOHYATEIBbHBI KOHTPOJIb T€OMETPUU pac-
TpyOa, YHCTOTHI HApY>KHOW W BHYTPEHHEH MOBEPXHOCTU TPYO, HAPYKHOTO AMAMETpa TJIAJAKOTO
KOHIIA ITOCTIe MITH(OBKU MM OTPE3KH M Ka4eCTBO (PacKH.

Ot Kaxao0# mapTuu TpyO, OTIUTHIX B TEUEHUE CMEHBI M NpUHATHIX KoHTposiepamu OTK, oT-
Ouparorcst 00pasubl TpyO KaKAOTO JuaMeTpa i MPOBEPKH MHKPOCTPYKTYPHI M MEXaHHUYECKHX
XapaKTEPUCTHK.

[Tocie nomyueHus pe3yabTaTOB UCIIBITAHUM MApTUS TPYO CUMTAETCS OKOHUATENIbHO IPUHATON
OTK u HanpasJsieTcsi Ha y4aCTKH HaHECEHUsI HAPYKHOTO M BHYTPEHHETO 3alIUTHBIX TTOKPBITHIA.

1.2.5  Vuacmok nanecenus yuHK08020 NOKPbIMIUSL

[{unkoBaHue TpyO MPOM3BOJUTCS HA YCTAHOBKAX ITMHKOBAHHS Ta30TEPMUUYECKUM METOJOM
cornachHo 1SO 8179-1.

Jlns HaHeceHWs IMHKOBOTO MOKPBITUSI UCIOJB3YETCs IIUHKOBAsI MPOBOJIOKA C COJEpKAHUEM
nuaka He MeHee 99,0% wiu UHK - aTFOMHHHEBAs MPOBOJIOKA, cocTosmas u3 85% mwmHka u 15%
ATIOMUHUSL.

[TpuHIMIT TEPMHUYECKOTO HANBLICHHS IIMHKA COCTOUT B PacIUiaBe IUHKOBOW IMPOBOJIOKH IO
BO3JICHICTBHEM DJIEKTPUUYECKON TyTrH M IMOCIEAYIOIIUM paclpeeieHueM Karelb pacliaBIeHHOTO
[IMHKA Ha TIOBEPXHOCTh BPAIAIOIICHCS TPyOBI CTPYEN CXKATOTO BO3/IyXa.

1.2.6  Yuacmok nanecenus yemenmno-necuanoeo nokpblmus

Jns HaHeceHMs 1eMeHTHo-TecuaHoro mokpsITus (LIIIIT) ucrmonb3yroTes mecok KBapUeBbId U
MOPTIAHIUEMEHT (MJIM TIIMHO3EMUCTBIA HEMEHT JUTsl KaHAIM3allMOHHBIX TPYO).

JUnis 3anTel BHYTpeHHEH noBepxHOCTH TpyO B cooTBeTcTBUU ¢ ISO 4179 mpexycMoTpeHs
aBTOMATHUYECKHE JIMHUH, COCTOSIINE U3 POTAIMOHHBIX MamuH Juist HaHecenus LI u arperaros
uckyccrBeHHoro teepaeHus (AUT) nns yckopeHHoi TepmoBiaxkHocTHOM 00paboTku (TBO) cBe-
YKEHAHECEHHOTO TIOKPBITHS.

[IpenBapuTenbHO B pacTpy0 U IMIaAKUN KOHEI TPyO yCTaHaBIMBAIOTCS OrpaHUYMTEIbHBIE 3a-
rirymky (Juist obecnieuenust Heooxoaumoro cios LTI mo Topuam TpyOsl), 3aTeM TpyObl HOCTYMAIOT
Ha pOTAllMOHHBIE MAIIUHBI.

[TpuroToBIeHHBIN IEMEHTHO-TIECYaHbIN PACTBOP MOAAETCS C IIOMOIIBIO HITHEKOBOTO HAcoca B
TpYyOBI, I'/le IPU BPaIleHUU TPyO paBHOMEPHO paclpeiessieTcs M yIIOTHSAETCS.



000 «JITK «CB0OOOIHBIN COKOII»
\@ crp. 7 us 134
Pexomenmanmu 1o UCHOIL30BaHUIO TPYO

ITocne nanecenust LIIIIT TpyObI mepenaroTcss Ha TEPMOBIAKHOCTHYIO 00padoTky B AUT, e
POUCXOIUT HAOOP MPOYHOCTH MOKPBITHS TPU BIAKHOCTH Bo3ayxa Omuskoi k 100%. TpyOsr ¢
LT 13 rimHO3EMUCTOrO LIEMEHTa TEPMOBIIAXXHOCTHOM 00paboTKe HE OBEPIratoTCs.

[To cneunansaOMy TpeboBanuio [Torpedburens nosepx LTI MoxkeT HAaHOCUTHCS CION M30-
JSIUUOHHOTO TOKPBITHS HA OCHOBE 3IIOKCHIHOW CMOJIBI.

1.2.7  Yuacmox nanecenus HapysicHO20 3a6epuiarouye20 NOKPbLMUSL.

TpyOsl, npomeamue TBO, moctynatoT Ha y4yacTOK HAaHECEHHUS HAPYKHOI'O 3aBEpPLIAIOIIETO
MTOKPBITHS, KOTOPOE Mpou3BoauTes cornacHo ISO 8179-1.

B kadecTBe 3aBepIIAIOIIETro CJI0S UCIOIB3YETCS N30JIALMOHHOE MOKPBITHE Ha OCHOBE OUTYM-
HOM, aKpUJIOBOM WJIM 3MOKCHUIHONW CHHTETHUECKOM cMmodibl. [lepen HaHeceHHWEM JaKOKPACOYHOIO
Marepuaia TpyObl peABAPUTEIHHO TOAOIPEBAIOTCS 10 HEOOXOAUMON TEMIIEPATYPH.

Hanecenuie mokppITHs MPOU3BOIUTCS HA JIBYXIIO3ULMOHHBIX YCTAaHOBKaX METOJIOM 0e3B03-
JYLTHOTO paclbUICHUsI TOKPBITHS HA BPALLAIOLIYIOCS TPYyOYy.

[Tocne HaHEeCeHUs MOKPBITUS TPYOBI OCTYMAIOT B CYIIMIBHYIO KaMepy, TJIe TPOU3BOJUTCS UX
CyIIKa MOJOIPEThIM BO3AYXOM. 3aT€M Ha BHYTPEHHIOI MOBEPXHOCTh pacTpyOa HAHOCUTCS CJIOU
3aLUTHOTO MOKPBITHS.

Cpenssisi TONIIMHA HAPYKHOTO 3aBEPINAOIIETO MOKPBITUS COCTaBIsAeT He MeHee 70 MKM, co-
ritacHo 1SO 8179-1.

1.2.8  Ilpuémxa comogoti npodyKyuu
Ha tpyOsb! ¢ BHyTpeHHUM U BHEIIHUM NOKpbITUAMHU HaHocuTcst JIOI'OTUII npeanpusitus usroro-
BUTEJISL 1 MAPKUPOBOYHBIE PUCKH U1 cOOpKH TpyOompoBoa. ['oToBbie TpyOsl npuHumMatorcst OTK.
Tpy6sr DN80-300 mm yBsi3eiBatotcst B makethl, Tpyosl DN 400 MM 1 BbIme oTrpyxarorcs 06e3 mnake-
TOB (HaBasioM). Bce TpyObl oTnpaBiisioTcs Ha CKJ1ax FOTOBOM MpoayKuuu uist oTrpy3ku I[lorpedu-
TEJI0.

1.2.9  Ilpoussodcmeo ghaconuvix uacmetl

[TpousBoacTBo ¢aconubix yacteil u3 YT uaer no Tomy »e NpUHUUIY 4YTO U TPYyO (moaro-
TOBKa METAaJlIa, JINThE, JOBOJKA U HAHECCHUE 3alIUTHBIX MOKPBITHI), 32 HCKIIIOYEHHEM TepMOOOpa-
00TKH, KOTOpasi B 3TOM Clly4ae He TpeOyeTcs.

N3 Mukcepa Metain pa3nuBaercst B 0apabaHHbIE KOBILH, /1€ TPOU3BOANUTC MOIU(PUIIMPOBaA-
HUE KOMIUIEKCHBIMU MOJU(UKATOpaMu JJIsl IOJTyYeHHS IapoBUIHOM Gopmbl rpaduta. Jlanee KoBIl
nepeaaéTcs Ha CTEeH/1 IUTEHMHOro KOHBeWepa Ul pa3IMBKH MeTaljla YalHUKOBBIMHM KOBILIAMH B JIH-
TeliHble (popMmbl. JIuTeliHble (OpPMBI M3rOTABIMBAIOT U3 XOJIOJHO-TBEPJCIONIMX CMECEH Mo a-CceT
nporeccy. s dopmupoBaHus pacTpyOHOM yacT (haCOHHBIX yacTell NPUMEHSIOTCS IMEeCYaHo-
CMOJISIHbIE CTEP’KHHU, KOTOPbIE M3rOTaBIMBAIOTCS B CTEPKHEBOM OTJIEJICHUM Ha CTPEXKHEBBIX aBTO-
marax LFB100 u LFB50 ¢pupmsr «Laempey» o cold-box-amin nporeccy. OtiuBka (pacoHHbIX yac-
Tel MPOU3BOAUTCS METO/IOM JIUThSI B CyXUE caMOTBep/eronIre necuyanbie ¢opMbl. ['0TOBBIE OTIMB-
KU MOCTYTAIOT B OT/EIECHNUE 00OPYOKH JINThS, TJ€ OTACISAIOTCS JIUTHUKH, IPOU3BOAUTCS 3aTOUYKA OT-
JMBOK a0pa3uBHBIM MHCTPYMEHTOM M OUMCTKa B ApoOeMETHOM Oapabane. [locie nepBUYHOrO KOH-
TPOJIS OTIMBKHU MPOXOAT MHEBMATUUYECKOE WM THJIPABIMYECKOE UCTBITAHUE, IPOXOJIAT MEXaHU-
4ecKylo 00pa0OTKy Ha METAUIOPEXKYIIUX CTAaHKAX M HAIPABISAIOTCS HA yUaCTOK HAaHECEHUS HapyXK-
HOTO U  BHYTPEHHEIO 3aIlUTHOTO NOKpPHITHSA. HaHeceHMe 3allMTHOrO BHYTPEHHETO LIEMEHTHO-
MIECYaHOTO MOKPBITHS U BHEIIHETO 3aBEPILAIOIIETO CJI0s MPOU3BOAUTCS BpyUHYI0. ['0TOBBIE (hacoH-
Hble yacTh npuHuMaeT OTK u onpasisier Ha cki1aj TOTOBOM npoaykuuu s otrpy3ku I[lorpeOute-
J10.

1.3 3aBoaACKHE UCTIBITAHUSA

Kaxnas TpyOa u (hacoHHas 4acTh MOABEPraeTcs 3aBOJACKOMY HCIIBITAHUIO BHYTPEHHUM JaB-
JIEHUEM B COOTBETCTBUHU C TpeOOBaHUAMH MEXIyHapoAHbix craHmaptoB I1SO 2531, EN 545 u
I'OCT P ISO 2531.
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L{enb TaHHOTO UCIIBITAHUS — MPOBEPKA FEPMETUIHOCTH TPYO U (PaCOHHBIX YaCTEH.
Wcnbitanus TpyO MPOBOST THAPABINYCCKUM JaBJICHHEM HE MEHEE:

- 5 MIla (50,0 KFC/CMZ) st DN 80 - 300 muM;

- 4 MITa (40,0 xkrc/cm?) st DN 350 - 600 mu;

- 3,2 MIla (32,0 KFC/CMZ) s DN 700 - 1000 M.

WcnbiTanus (aCOHHBIX YacTel MPOBOASIT I'MIPABINUCCKUM JIaBJICHUEM HE MCHEE:
- 2,5 MIla (25,0 KFC/CMZ) s DN 80 - 300 mm;

- 1,6 MlIIa (16,0 krc/cm?®) must DN 350 - 600 mu;

- 1,0 MIIa (10,0 krc/em?) st DN 700 - 1000 M.

1.4 Kontpouab kauyecTBa

Cucrema KOHTpOJIA U ynpaBiieHuss kadecTBoM, coznaHHas Ha OO0 «JITK «CBoboaHslii co-
KOJI», IIPEJICTABIISET COO0I KOMITJIEKCHBIH MpoLiecc, 0XBaThIBAIOLINM BCE 3BEHbs IIPOU3BO/ICTBA, Ha-
YHHasl C IPUTOTOBJIEHUS METAJUIa U /10 TOTOBOM MPOAYKLIUU.

Korna GynyT npoiiieHb! Bce 3BeHbs IPOU3BOICTBEHHOT'O MPOLIECCa U BCE TAlbl KOHTPOJIS,

M3TOTOBJICHHASI IPOAYKIIHS TOJDKHA OTBe4aTh TpeboBanmsM crtannapros 1SO 2531, EN 545, ISO
8179-1, I1SO 4179.

141  Koumpoav ucxoouwvlx mamepuanios

[Tpu KaXx10¥ MMOCTaBKE OCHOBHBIX MAaTEPUAIOB IIPOU3BOTUTCS KOHTPOJh Ka4eCTBa:

- (heppOCILTABOB U JOTIOJHUTEIBHBIX MTPUCAIOK;

- TIeCKa IS U3TOTOBJICHUS CTeP)KHEW U BHYTPEHHETO IIEMCHTHOTO TIOKPHITHSI,

- IEMEHTA JIJIsl BHYTPEHHETO MOKPBITHUS;

- TAKOKPACOYHBIX MATEPHAIIOB ISl BHEIITHETO 3alTUTHOT'O TTOKPBITHS.

KoHTpoII0 MOIEKUT TakKe Psii BCOOMOTAaTEeIbHBIX MAaTEPUAIOB HE BXOJIIIMX HAMPSMYIO B
cocraB TpyO W (acoHHBIX YacTel. HeoOXoquMble HCIBITaHNS Ha3HAYAIOTCS B 3aBUCHMOCTH OT Ka-
YeCTBA U PETYISIPHOCTH MOCTABOK.

Konumponw 6 npoyecce npouzeoocmea

B mponecce npou3BoACTBa MOUIEKUT KOHTPOJIIO:

- XUMUYECKHH COCTAB JKUIKUX IOMEHHBIX UyT'YHOB;

- COJIEpKaHUE CEPhl B UyT'YHE 10 U MOCIIE 1eCyIbQypainu;

- XUMUYECKHMH COCTAB UyTyHa, NOATOTOBJIEHHOIO B MHAYKIIMOHHBIX I€YaXx;

- XUMUYECKHH COCTaB YyTryHa B MUKCEPE;

- TEMIIEpATypa YyI'yHa, BbIIaBAEMOT'0 U3 MUKCEPA,

- COZIep>KaHUE CEpbl U MarHUsl B UyT'yHE 10OCJI€ MOJAU(DUIIMPOBAHHS MarHueM (KakJbplii KOBII);

- CTereHb OTOENEHHOCTH YyTyHa (KIMHOBAs poba) mocie MOJU(GHUIIMPOBAHUS MarHieM (Ka-
KB KOBII);

- BEC Ka)XJJOU OTIMTOH TpyOBbI;

- BHEIIHUH BUJ (BU3YyallbHO) OTJIMTHIX TPYO.

1.4.2  Kommponv omaumolx mpyo

TpyOs1, npomeamnre TepMoodpadboTKy, nomiexar 100%-HoMy KOHTPOJIIO Ha!
- IJJACTUYHOCTh MeTalja (IyKTHJIbHOCTD);

- OTCYTCTBHUE BHEUIHHX J1e(DEKTOB;

- COOTBETCTBUE HAPYXKHOTO JaMETpa YCTAaHOBJICHHBIM JoIyckam (Min, max);
- COOTBETCTBUE TOJIIMHBI CTEHKH YCTAHOBJIEHHBIM JI0ITyCKaM;

- COOTBETCTBHUE Pa3MepPOB pacTpyda yCTaHOBIEHHBIM JIOITYCKaM;

- COOTBETCTBUE BECA YCTAHOBIIEHHBIM JIOITYCKaM;

- TEPMETUYHOCTD (THAPOUCITIBITAHUS).
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Taxxke IMPOBOAATCA HCIHBITAHHUA MEXAHHUYCCKUX XaApPaKTCPUCTUK M HCCICIAOBAHUA MHUKPO-

CTPYKTYpBI 00pa3ioB TpyO, OTIUTHIX B OJJHON MAPTHH.

143  Koumpoav 3auumnuix noKpulmuil

LIMHKOBOE MOKPBITHE

KonTposto noiexut:

- TOJIIIITHA HAHECEHHOTO HA TPYOY CIIOS METAJUTMYECKOTO ITMHKA;
- BHEIITHUH BUJ U CIUIOIIHOCTh MOKPBITHSL.

LleMEeHTHO-TIECYaHOE MTOKPBITHE
KoHTpOIII0 MOIIEXKUT:
- CBEXKEIIPUTOTOBIICHHBIN 1IEMEHTHBII pacTBOP Ha COOTHOLIEHHE MECOK/LIEMEHT, BO-

J1a/1IEMEHT;

- TOJIIHMHA CBG)KeHaHeCéHHOFO, d TaAK)KC 3aTBCPACBUICTO ITOKPBITHA,
- BHEIITHUH BU/J IOKPBITHA.

3aBepuIarollee JaKOBOE NOKPBITUE
KoHTpoIIr0 MOIIEXKUT:

- yUcTOoTa TPYyO Mepesl HaHECEHUEM J1aKa;

- TemIieparypa TpyO nepes HaHeCEeHUEM J1aKa;
- TeMIieparypa B CyIIMIbHON Kamepe;

- BHEIITHUH BUJ Y CIUIOIIHOCTD IMOKPLITHUSA

- TOJIILIMHA TTOKPBITHSL.

144  Koumponv neped omnpaskoti npooyKyuu
KoHTpob MPOU3BOIUTCS HA CKIIAJIE TTePeT OTIPABKOM JISl POBEPKH OTCYTCTBUS TIOBPEXKIC-

HHfI, KOTOPLBIC MOTJIN OBI ITOSIBUTHCS BO BpPEM: CKIIAACKUX onepaunﬁ (Hal[eHI/Ie, CHJIBHBIC YIapbl U

O6H33TCJ'ILHOMy KOHTPOJIIO IMOJICIKAT ITaKCThI TPY6 (HpaBI/IJIBHOCTB C60pKI/I, Ka4CCTBO 3aTsXK-

KM 00BSI3KH, TaOapUTHBIE pa3MeEpPHI, BEC).

1.5 Ceprudpuxkanus

[Tponykuus u Cucrema MenemxmenTa kauectBa OO0 «JITK «CB0OOAHBIN COKOM» COOTBET-

CTBYIOT TPEOOBaHUSAM MEXIAYHAPOJHBIX U POCCHUICKUX CTaHAAPTOB:

Cnenunpuxanus Crangapr

TpyOsl EN 545, 1SO 2531, 'OCT P,
ISO 2531

daconnrle yacTu EN 545, ISO 2531, T'OCT P,
ISO 2531

BreniHee nokpbITHE HUHKOM U OTAEIOYHBIM CII0EM EN 545, ISO 8179-1

BHyTpeHHEee IeMEHTHO-TIECYaHOE TTOKPBITHE EN 545, 1SO 4179, BS 6920

Cucrembl MEHEKMEHTa KadecTBa. TpeboBaHus ISO 9001:2008

CHcTeMBbl 9KOJI0THYecKoro MeHepkMeHTa. TpeboBanus u 1SO 14001:2004
PYKOBOJICTBO 110 IPHMEHEHUIO

CucTeMbl MEHE/DKMEHTA OXPaHBI TPYla M TEXHUKU 0€30- OHSAS 18001:2007
nacHocTH. TpeGoBaHus
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CHCTEMA CEPTHOMEAINN TOCT P I

@ CEPTUOUKAT COOTBETCTBUS
v

N roccmA

TpyObl M3 BBICOKOIIPOYHOTO YYT'yHA C MIAPOBUIHON (POPMOI
rpadurta ¢ Hapy>KHBIM JJTAKOBBIM, ITUHKOBBIM U BHYTPEHHUM IIc-
MEHTHO-TIECYaHBIM TOKPBITUSAMU coenHeHUIMHU « Tytony, «RJ»
u ¢narneBsiM DN80-1000 mm, uzrotasnmuBaemeie mo TY 1461-
037-50254094-2008, mpormu mpoBepKy Ha COOTBETCTBUE B
cucreme ceprudukanuu ['OCT P.

Cpoxk netictBus - 1o 20 mas 2016 T.

CHCTEMA CEPTHOMEALIN [OCT P

|
| oewErannoe

@ c’s:u:’?gm:foormmuu YacTt COeIUHUTEINBHBIE JIMTHIE W3 BBICOKOIIPOYHOIO YyryHa C

e mapoBugHOH (opmoil rpaduTa C BHYTPEHHHM IEMEHTHO-

: MECYaHbIM TOKPBITHAMH coeAuHeHusMu «Tytony, «RJ» u

¢narmesiM DN80-1000 mwm, m3rotaBnmmBaembie o TY 1460-

035-50254094-2008, mpomuid MpoBEpKYy Ha COOTBETCTBUE B
cucreme ceprudukanuu 'OCT P.

Cpoxk netictBus - 10 14 mast 2016 v

W::Aosim‘e ] Ceprudukar yaocToBepsieT, 4TO BHEIIHEE MOKPBITHE TPYO U3
YyryHa ¢ IapoBUIHOM Gopmoii rpaduTa (METaUIMYECKUN IUHK
U 3aBepUIaolee MOKPHITHE) ObLIO MPOBEPEHO HA COOTBETCTBHE
MOJIOKEHHUSIM MK TyHapoaHoro crannapra 1SO 8179-1 u moa-
TBEPXKAAET, YTO MPOTYKIHS YIOBIETBOPSET TPEOOBAHUSAM CTaH-

napTa.

Cpok nevictBust - f0 25 nexabps 2013 r.

Ceprtucduxkar ynoctosepsier, uto Tpyost DN80-1000 MM u da-
COHHBIE YaCTH U3 UyT'yHa ¢ MapoBUAHON (hopMoil rpaduTa OblIN
MIPOBEPEHBI HAa COOTBETCTBUE MOJIOKEHUIM MEKIYHAPOIHBIX
cragmapros EN 545-2010, ISO 2531-2009, 1SO 8179-1, ISO
4179 1 moATBEPKAALT, YTO MPOIYKIIUS yIOBIETBOPSIET TpeOO-
BaHUSM TUX CTaHJApTOB.

Cpok neiictBust — 10 1 depans 2014 r.

az0272011
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CepTudukar yA0CTOBEpSET, YTO IPH HCIOJB30BAHUU TPYO
DN80-1000 MM u3 uyryHa c mapoBuaHO#N (opmoii rpadura B
CeTsAX OOIIECTBEHHOTO BOJOCHAOKeHUsT BenukoOpuTaHuun He
HAHOCHUTCS BPEJI 3I0POBBIO MTOTPEOUTEIIS.

Cpoxk netictBus — 1o 18 urons 2016 r.

Ceprudukar yaocToBepsieT, 4To TpyObl U3 UyT'yHa C IApOBU/I-

‘‘‘‘‘‘‘‘ = HOHU (opmoii rpaduTa ObUIM IPOBEPEHBI HA COOTBETCTBHE MOJIO-
XKeHUsM MexxayHapoaHoro crtannapra EN 545-2010 u moarsep-
KJIaeT, YTO MPOAYKIHS yIOBIETBOPSET TPEOOBAHUSIM 3TOTO
CTaHjapra.

o — Cpok netictust — 10 20 cenrsiops 2016 .

DAk

Rt s i o CeprHuduKaT yaocTOBEpsIET, YTO BHYTPEHHEE aHTHKOPPO3HOHHOE
[IEMEHTHO-TIECYAHOE MOKPBITHE TPYO W (UTHHTOB M3 YyryHa C
HIapoBUIHON (OpMOIi TpaduTa MPOIUIN MOJHBIE UCTIBITAHUS 110
BJIMSIHUIO HA Ka4eCTBO BOJBI M TOATBEPXKIACT, YTO MPOIYKIIHS
MOXET HCIOJIb30BaThCs B KOHTAKTE C MUTHEBOW BOJIOW M YIOB-
netrBopsieT TpeboBaHmsM cTanmapra BS 6920.

1R BTN ASYSORT SN s
NlmA seravs

Cpoxk netictBus — 1o uroHs 2017 r.

F@C

i T VAT R (s thos |
ISO 9001:2008 «Cuctembl MeHeDKMEHTa KadyecTBa. TpeboBa-
CERTIFICATE
HHS»
990 </ <caosoguei coKon» O6macth ceprudukanyu: pa3paboTKa U TPOU3BOACTBO TPYO U3

BBICOKOIIPOYHOT'O YyT'yHa C IAPOBUIHBIM I'padUTOM, (PaCOHHBIX
e yacTel U (aCOHHOTO JIUThS, IPOU3BOJCTBO JIUTEHHOTO U Iepe-
IS0 9001:2008 ] HCHBHOI‘O qyl"yHa

Cpok neiictBust — 10 9 anpens 2016 r.

© * FIRST QUALITY CERTIFICATION
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F@C
FYRET QUALITY CORTIRICATION
CERTIFICATE

000 «/ITK «CBOBOAHbIA COKOM»
OEOAHbIF COKOM»)

1ISO 14001:2004 «CucreMbl 3K0JI0rHYECKOT0 MEHEIHKMEHTA.
TpeboBanus U PYKOBOJACTBO MO MPUMEHEHHIO)
Ob6nacth cepTudukanuu: pazpaboTKa 1 MPOU3BOACTBO TPYO U3
BBICOKOIIPOYHOT'O UyT'yHa C IAPOBUIHBIM I'paduTOM, (PacOHHBIX
yacTeil ¥ (acCOHHOTO JIUTHSI, POU3BOJICTBO JIMTCHHOTO U Tepe-
ISO 14001:2004
e e JIEIBHOTO YyTYHA.

FIRST QUALITY CERTIFICATION

Cpok neiictBust — 10 9 anpens 2016 r.

F®&C

OHSAS 18001:2007 «CucteMbl MEHEIKMEHTA OXpaHbl TPYy1a U
CERTIFICATE
St TeXHUKH Oe3omacHocTH. TpeboBaHMs»

8 S SRS Ob6nactb cepTUdUKALMU: pa3pabOTKa U IPOU3BOACTBO TPYO U3
BBICOKOTIPOYHOT'O UyT'yHa C MAPOBUIAHBIM IpaduTOM, (PacCOHHBIX
qacTeil ¥ (PaCOHHOTO JIUThS, IPOU3BOJICTBO JUTEHHOTO U Iepe-
JIeTbHOTO YyTYHA.

Cpok neiictBus — 10 9 anpesns 2016 r.

ATION

&
~
]
>~
=)
=)
—
O
7
o

[poxykuus npennpusatust (TpyOsl, pacoHHBIE YaCTH), YIUIOTHUTEIBHBIE KOJbIa, BHYTPEHHEE
LIEMEHTHO-TIECYAHOE TIOKPBITHE, HAXOAUIEECS B MMOCTOSHHOM KOHTAKTE C IUTHEBOW BOJOM, COOT-
BETCTBYIOT HEOOXOMMBIM CAaHUTAPHO — THTHEHUYECKUM CTaHAapTaM (KaK MEeKIYHApOIHBIM, TaK U
POCCHICKMM) /17151 TUTHEBOT'O BOJIOCHAOKEHMS.
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2 Homenknarypa npoaykumu

2.1 Bunanl coennnenuit

000 «JITK «CBoboanslii cokom» mpemiaraet [lorpeduremnto TpyOs! 1 pacoHHbBIE YacTH U3
BUIII" ¢ pa3nu4HbIMU BUJIAMHU COEAMHEHUIN:

e pactpybHoe «Tytony» ¢ ycinoBubiM quamerpoM 80 — 1000 mwm (cm. puc. 2.1, 2.2, Ta61.2.2);

e pactpybHOe «RJ» ¢ ycioBHbIM nuamerpoM 80 — 500 mm (cm. puc. 2.4, 2.5, Ta0i. 2.4);

e pactpybHoe «RJS» ¢ ycioBHbIM nuamerpoM 600 — 1000 mwm (cm. puc.2.8, 2.9, tabm. 2.7);

e (nannesoe ¢ yciaoBHbM auamerpoM 80 — 1000 mm (cm. puc. 2.10, 2.11, ta6m.2.9). Xapak-
TEPUCTUKH COEMHEHUN yKa3aHbl B Tabnuue 2.1.

Tabnuua 2.1 XapakTEepUCTUKH COETUHEHUN
XapakTepucTuka «Tytony «RI» «RJIS» diaHneBoe
[IpononbHOE NepemerieHe
polt pemelt Ha Ha Ha Her
KOHIIa TPYOBbI
YTrinoBo€ OTKIIOHEHHE Ha Ha Ha Her
ConpoTHBIIEHNE OCEBBIM CH-
p Her Ha Ha Ha
Jam
IIpocToTa cOopku IIpocto IIpocto IIpocto Ouenb pocTo
HeobxomumocTh mpuIoKeHust
A P Ja Ha Ha Her
CWJIBI ISl CTBIKOBKH
Pazbopxka IIpocto IIpocto IIpocto Ouenb pocTo
PaGouee maBnenue B Tpy0O-
% * * *
mposoze, 6ap o 64 Jlo 88 o 32 Jo 25
* - TMaNa30H 3HaYCHWH yKa3aH B Tabmauie 5.1 Ha ¢.64

2.2 Tpy6a nmox coenunenue «Tyton»

Inaoxuil koney mpyowol

Ynnomuumenonoe
Pe3uH080€ KOIbYO

Pucyrok 2.1 PactpyOHoe coenunenne «Tytony.




-

000 «JITK «CB0OOOIHBIN COKOII»

PCKOMCHI[aL[I/II/I 10 UCIIOJIb30BaHHIO pr6

ctp. 14 u3 134

Coenunenne «Tyton» - pacTpyOHOE COCTUHEHHE IO YIIOTHUTEIHLHOE PE3HMHOBOE KOJIBIO
(puc.2.3, Tabn. 2.3). VIUIOTHEHHE JOCTUTaeTCs PaJUaibHBIM C)KATHEM YIIOTHUTEIHHOTO KOJIbIIA B
nporiecce cOOpku. J[nama3on NpUMEHEHUs! — XOJIOHOE BOJIOCHA0KECHUE, KaHATH3AIIHS.

Coenunaenne «Tyton» He SBISETCS KECTKUM U MO3BOJSET OTKIOHITHCS COSAMHEHHBIM TPY-
6am Ha yroia ot 1,5 10 5° B 3aBUCHMOCTH OT auameTpa Tpyod (moapodHee cM. 11.5.13) npu coxpane-
HUU TIOJTHON T€PMETHYHOCTH CTHIKA.

D
I'g,
||
Iy L
Pucynok 2.2 Tpyba pactpyOHnas non coequnenue «Tytony.
Tabnuna 2.2 OcHoBHbIE pa3Mepbl U Macca TPYyOBbI.
PasMepsl, MM Macca Im VcnosHas Macca TpyObI ¢ pacTpy6om
Macca TpyObI 6€3 | (6e3 1eM. MOKPHITHS / C IIeM. OKPBITHEM),
pactpy6a, pactpy0a KT, TIpY pacueTHOU anuHe L
DN D DE S S; I, KT (¢ uem. mok-
phITHEM), K 5800 6000

80 | 140 | 98755 | 6,0™° (3772 | 80 3,4 14,1 74,0 850 | 765 88,0
100 | 163 | 11875 | 6,0™ (320 | 88 | 43 175 920 | 1060 | 950 | 1090
125 | 100 | 144755 | 6,0%* 3727 | o1 5,7 21,7 1150 | 1320 | 1190 | 136,0
150 | 217 [170%5 | 6,0™° (3770 | 94 | 71 26,2 1390 | 1590 | 1440 | 1640
200 | 278 | 222750 | 63|37 [ 100 | 103 35,3 1880 | 2150 | 1940 | 2220
250 | 336 | 274757 | 687|375 [ 105 | 142 46,0 2470 | 2810 | 2550 | 290,0
300 | 393 | 326755 | 7.2*% 379 | 110 | 189 57,5 3130 | 3520 | 3230 | 3640
350 | 448 378755 | 7,77 5755 [ 110 | 237 754 3900 | 4610 | 4030 | 4760
400 | 500 | 429752 | 81 |575% | 110 | 295 90,3 4670 | 5530 | 4820 | 5710
450 | 540 | 480755 | 8,6M° 5755 | 120 | 383 106,0 557,0 | 653,0 | 5750 | 674,0
500 | 604 | 532755 | 9,0%° (5735 | 120 | 42,8 122,9 6480 | 7560 | 6690 | 780,0
600 | 713 | 63570 | 99%° (5735 | 120 | 59,3 159,3 855,0 983,0 | 8820 | 10150
700 | 824 | 7387, ] 1087|6750 | 150 | 79,1 205,8 1088,0 | 12730 | 11230 | 1314,0
800 | 943 | 84270 | 11,7760 | 160 | 1026 250,6 1351,0 | 15560 | 13940 | 1606,0
900 | 1052 | 945753 | 12,6%2(675% | 175 | 129 300,2 1639,0 | 1870,0 | 1691,0 | 1930,0
1000 | 1158 |1048 70| 13,52°(675% | 185 | 1613 353,3 19550 | 22100 | 2017,0 | 2281,0

IIpumeuanue - Jomyck mo Macce st TpyO 0e3 remeHTHOro mokpeitus: DN100-200 mm — 8%;
DN250-1000 mm — 5%.
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Pucynok 2.3  VmioTHUTENbHOE PE3MHOBOE KOJIBIIO MO coeanHenue «Tytony.

Tabmuna 2.3 OcHOBHBIE pa3MepBbl U Macca YINIOTHUTEIBHOTO KOJIBLIA.
Pa3mepsl, MM Macca, kr

DN d; d, ds hy ty t, r (cipaBoyHast)

80 126710 | 12410 | 16'0° | 10%02 26 55 3,5 0,13
100 146*1° 144+ 0,21
125 173*10 1717 | 16%° | 1078 26 5% 3,5 0,29
150 200"° | 198'1° 0,36
200 25671° | 254*° 18,005 | 1708 |30 | geo 40 0,50
250 310"° | 308%° ’ 32 o ’ 0,72
300 | 36670 | 3647 | uos| p08 | gy | 70 i 0,94
350 420720 | 418%2° | T o ’ 1,25
400 47520 | 47320 | 22,010° | 13703 38 8735 5,0 1,54
500 58330 | 581*30 | 24,07 | 147%% | 42 9°%% 5,5 2,45
600 692720 | 690*° | 26,0"°° | 1503 46 | 10795 6,0 3,34
700 809755 | 803t | 335%0° | 2003 55 1602 7,0 4,55
800 91952 | 913*35 | 3555 | 21%03 | 60 s 8,0 5,51
900 102650 | 1020%4° | 37,5"0° | 2203 65 1805 00 6,30
1000 | 1133'79 | 1127*4° | 39,57° | 23*03 | 70 o ’ 7,04
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2.3 Tpy6a nmox coenunenne «RJI»

CmonopHas npogonioka

Hannaenennwii sanux

Pacmpybuas wvacme mpyool

Ynnomunumenvnoe
pe3unogoe Koubyo

Cmonopui
Inaokuii koney mpyowi

Pucynok 2.4 PactpyOHo-3aMk0oBOe coeuHeHne «RJ».

Coenunenue «RJ» - cThIKOBOE pacTpyOHO-3aMKOBOE COEIMHEHHUE TOJ YIJIOTHUTEIBHOE pe-
3MHOBOE KOJIbIIO (puc. 2.6 , Tab. 2.5).

Coenunenue «RJ» obecrnieunBaeT HEBO3MOKHOCTh CAaMOIIPOU3BOJILHOTO PACCOEAUHEHUS TPYO
npu pabote TpyOOIpoBo/Ia B CIOKHOM penbede MECTHOCTH, B MECTaX ONMACHOCTH OCAJKU IPYHTa U
IpHU yOapHBIX Harpys3kax. HamaBneHHBIN BaJllMK Ha TJIaJIKOM KOHIIE TPYOBI M JBa cTomopa (pwuc.
2.7, Tabn. 2.6), BABHracMbIe MOCIE CTHIKOBKH TPYO B BBICMKY pacTpyOa U (UKCHpPyEeMbIe CTOIOP-
HOM TPOBOJIOKOM, HE TO3BOJISIOT HAPYIIUTH COSTUHEHHE. ITO 0COOEHHO BAXKHO MPU MOHTAXKE TPY-
OOIPOBOJIOB B HEYCTOWYMBBIX TPYHTaX, B TOPUCTOM MECTHOCTH M B BEPTHKAIBHOM TOJIOKEHUHU
Tpy0. Takxke coenqunenue «RJ» mpumeHsieTcst s MpOKIaAKH TPyOOIPOBOIOB METOJOM TOPU30H-
TaJbHO HAIPaBJIEHHOTO OypeHHUSI.

Coenunenue «RJ» He SABISETCS )KECTKHM U MO3BOJISIET OTKIOHSTHCS COSIUHEHHBIM TpyOam
Ha yron 1,5 1o 5° B 3aBUCUMOCTH OT auamerpa TpyO (moapobHee cMm. 1.5.13) mpu coxpaHeHHH
MOJTHOW TePMETUIHOCTH CTHIKA.

Jlnamna3oH NpuMeHEHHs — XOJIOAHOE BOJIOCHAOKEHHE, TEIUIOCETH, KaHATU3aIIUs.

A

Y
A
A 4

Pucynok 2.5 Tpyba pactpyOHas mox coequHeHue «RJI».
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Tab6ymma 2.4 OcCHOBHBIE pa3Mepbl U Macca TPYOHI.
Macca 1 m | VYcnoBHas Macca TpyOBI ¢ pac-
Pazmepsl, MM Mac-
TpyOBI 6€3 | TpyOom (0e3 1eM. OKPBITHS / C
p(;ac_ pactpyba | LEM. IOKpPBITHEM), KT, IIPU pac-
DN| D | DE S |'ss| | | h | b | Hgi“;“;_ etiolt e L
6a, kr P 5800 6000
€M), KT
80 | 156 | 98735 | 6,0™° |37 | 85 | 127 | 50 | 82 | 54 | 141 | 760 | 87,0 | 785 | 90,0
100 | 176 |1187;53| 6,0™ [3"72 | o1 | 135 | 50 | 82 | 6,9 175 | 950 | 108,0 | 980 | 112,0
125 | 205 |1447;5| 6,0™° (3772 | 95 | 143 | 50 | 82 | 88 21,7 | 1180 | 1350 | 122,0 | 139,0
150 | 230 {170%;5| 6,0™ 370|101 | 150 | 5 | 82 | 107 | 262 | 1430 | 1630 | 148,0 | 168,0
200 | 288 | 222735 6,3 |3770| 106 | 160 | 55 | 9 | 168 | 353 | 194,0 | 222,0 | 200,5 | 229,0
250 | 346 | 274750 687 |3700 | 106 | 165 | 55 | 9 | 232 | 460 | 2550 | 290,0 | 264,0 | 299,0
300 | 402 | 32675 7,2° [3735 | 106 | 170 | 55 | 9 | 29,6 | 57,5 | 3230 | 3630 | 3340 | 375,0
350 | 452 |3787;%| 7,707 |55 | 110 | 180 | 6,0 | 102 | 357 | 754 | 4010 | 473,0 | 415,0 | 488,0
400 | 513 |429752| 81 5735 | 115 | 190 | 6,0 | 10 | 445 | 90,3 | 4800 | 568,0 | 497,0 | 586,0
500 | 618 | 532733 9,0° |55 | 120 | 200 | 6,0 | 10 | 62,8 | 1229 | 6660 | 76,0 | 689,0 | 800,0
[Mpumeuanue - Jlomyck mo mMacce aiist Tpyo 6e3 memenTHoro nokpeiTas: DN100-200mm — 8%);
DN250-500mm — 5%.
“ " l L il Ll
o,
_ A
i .
ds
d, d>
b da‘
e —
Pucynok 2.6 YIUIOTHUTEIIEHOE PE3MHOBOE KOJIBIIO MO COSTUHEHHE THTIA «RJ».
Tabnuma 2.5 OCHOBHBIE pa3Mephl U Macca YIJIOTHUTENBHOTO KOJIbLIA.
Pazmepsl, MM Macca. Kr
DN dq d, ds d. b | ] to R1 (cipaBouHast)
80 | 122,0" | 111,0" | 805" | 11657 | 28 | 55 | 133 | 45 0,12
100 | 1465 | 1345" | 99,5 | 14057 | 30 | 55 | 143 | 50 0,17
125 | 172,5" | 160,57 | 123,0" | 1670 | 31 | 55 | 153 | 50 0,28
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150 | 203,5"° | 189,51 | 151,0°° | 196,0**° | 32 55 | 153 | 55 0,41
200 | 260,0°1° | 244,01 | 202,0°*° | 250,0*° | 33 55 | 153 | 6,0 0,50
250 | 315,0°1° | 299,01 | 257,0°*° | 305,0*° | 33 55 | 153 | 6,0 0,63
300 | 369,01 | 353,0°1° | 311,0°*° | 359,0*° | 33 55 | 153 | 6,0 0,95
350 |424,0%%° | 406,0°° | 361,0°%° | 413,0**°| 36 55 | 16,0 | 7,0 1,14
400 | 477,070 | 459,0%° | 414,0°%° | 465,0**° | 36 55 | 16,0 | 7,0 1,35
500 | 587,07 | 568,0%° | 529,03 | 576,0*3°| 38 55 | 17,1 | 75 2,43

bs

v

Pucynox 2.7 Cromop u3z BULUI mox coennuenune «RJI».

Tabmuma 2.6 OcHOBHBIE pa3Mephl M Macca CTOMOopa.

Macca cronopa
DN | b, b, bs h R a’ B° c’ c JIBOTO €0
CTONIOPHOMN MpaBoro,
MIPOBOJIOKOM, KI KT

80 48 38 24 17 49 78 | 12,0 | 92 90 0,23 0,20
100 | 50 38 24 17 59 78 | 11,0 | 93 | 107 0,26 0,22
125 | 52 40 25 18 72 78 | 10,0 | 94 | 128 0,37 0,32
150 | 55 43 26 18 85 78 9,0 95 | 152 0,43 0,38
200 | 60 48 26 19 | 111 | 78 8,0 96 | 197 0,60 0,54
250 | 65 53 28 21 | 137 | 80 7,0 97 | 243 0,85 0,77
300 | 70 58 30 22 | 163 | 50 6,0 56 | 167 0,77 0,70
350 | 75 63 34 23 | 189 | 50 55 | 545 | 188 0,99 0,92
400 | 80 67 38 24 | 214 | 50 5,0 53 | 207 1,18 1,10
500 | 85 72 38 24 | 266 | 48 45 | 51,5 | 248 1,46 1,38

KommekT nocraBku Ha oy TpyOy: DN80-250 MM — cTomop npasslii 1 mit., conop neBsii 1 mr.;
DN300-500 MM — cTomop mpaBelid 2 MIT., CTOTIOP JICBBIMA 2 MIT.
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2.4 Tpy6a nox coequnenune «RJIS»

Cmonopuwiii snevenm Pacmpybnas ywacmo mpyowi

Ynnomunumenvnoe
PEe3UH0B80€ KONbYO

Tnaokui koneu mpyooi Hannaenennwiii sanux

Cmonopnuvle 31emenmol

Pucynox 2.8 PactpyOHo-3amMKoBOe coenuuenne «RJSy.

Coenunenue «RJS» - cTbIkOBOE pacTpyOHO-3aMKOBOE COCIUHEHUE MO YIJIOTHUTEIbHOE pe-
3MHOBOE KOJIbII0 TUMA «Tytony» (puc. 2.3, Tabn. 2.3). SIBasercs ananorom coeaunenus RJ. JlanHoe
COEZIMHEHHUE UCTIONb3YeTCs MPHU NPOKIaake TpyoonpoBooB Oomnbiioro auamerpa DN600-1000 mm,
obecrieunBasi KOJIBIIEBOM 3aMOK 10 BCEU MOBEPXHOCTH pacTpyoa.

Coenunenne «RJS» oOecrieunBaeT HEBO3MOXXHOCTb CaMOIPOU3BOJIBHOTO PACCOEIMHEHUS
TpyO mpu pabore TpyOONpPOBOAa B CIIOKHOM pelibe)e MECTHOCTH, B MECTaX OIMACHOCTH OCAIKU
IpyHTa M NPH YAApHBIX Harpyskax. /[y 3Toit 1enu B JTaHHOM COEIMHEHMHM HPEAyCMOTpPEHBI CTO-
HOPHBIC AeMeHThI (puc. 2.9, Tabia. 2.8), KOTOpbIe BCTABISIFOTCS IMOCJTE CTHIKOBKM TPYO B 1Ma3 Ha
pacTpyOe U pacmpelenstoTcss BOpaBO U BIEBO MO BCEH OKPY)KHOCTHU TJIaJIKOro KOHIA TpyOsl. s
UCKJTFOUEHHS CaMOTIPOU3BOIBHOTO TIEPEMEIIICHHS B 11a3€ PacTpyOa CTOMOPHBIC HIEMEHTHI JOMOTHH-
TEJIBHO CTATUBAIOTCS (PUKCHPYIOLIEH T'MOKOM JIEHTOM.

JlnanazoH NMpUMEHEHHS — XOJIOJHOE BOJOCHAOKEHHE, TEIUIOCeTH, KaHaJIu3alus, OecTpaH-
IIeHHBIA METO/I.

\ 4

1 DE

v
A\ 4

Pucynox 2.9 Tpy0a pactpyOHas noxa coequaenne «RJIS».
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Tabmuma 2.7 OcHOBHBIE pa3Mephl K Macca TPYOBI.

PasMepbl, MM Macca 1| Pacuérnas macca (kr) Tpy-
M TpYyOBI| OBI ¢ pacTpyooM (6e3 1eM.
Macca 0e3 pac- | TOKpPBITHs / C LIeM. TIOKpbI-
pacTpy: TpyOa THeM) JUTMHOU L, MM
DN DE S S I Iy hj‘l’"g b*2 6a, KT (c mem.
TORPRT | 5800 6000
THEM),
KT
600 | 635 j% 9,919 530 120 | 200 | 7,0 |11,0| 92,5 | 159,3 | 888,2 [1010,0| 916,0 |1048,0

700 | 738755 10,820

65e | 150 | 235

7,0 11,0 120,0 | 205,8

1129,0{1314,0({1164,0|1355,0

800 | 84277 11,72

652 | 160 | 245

7,0 [11,0] 154,0| 250,6

1403,0({1608,0/1446,0/1658,0

900 | 94579 12,622

675 | 175 | 260

7,5 (11,5]193,0| 300,2

1703,0|1934,0{1755,0(1994,0

1000|1048 9]13,52°

6% | 185 | 270

7,5 11,5]239,0| 353,3

2033,0|2288,0(2095,0|2359,0

A-A

Vi e e

P

o 1)
Pucynoxk 2.9 CTonopHBbI€ JIEMEHTHI 101 coenuHeHue «RJISy.
Tabnuna 2.8 OcHoBHBIE pa3Mepbl U Macca CTOMOPHOTO dIIEMEHTA.
Bec cronopnsix
DN, wn R. My KonuuecTBo cTOMOpHBIX TEMEHTOB, KT
DIIEMEHTOB, IIT.
OJTHOTO Ha COeTMHEHHE

600 317,5 10 1,8 18,0
700 369,0 10 2,0 20,0
800 4210 10 2,1 21,0
900 472,0 13 2,2 28,6
1000 524,0 14 2,6 36,4
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2.5 Tpy6a ¢ npuBapHbIME pIaHIAMEA

Dnaney

I naokuii koney -
mpyoui »

Inaokuii koney
mpyowl

VYnnomnumenvrnoe
KOJIbYO

Pucynox 2.10 @DJ1aHLIEBOE COETMHEHNE.

dnaHIIeBOE COETMHEHHE COCTOMT U3 ABYX (hIaHLEB, YIUIOTHUTEIBHOIO KOJIbLIA U OOJTOB,
KOJIMYECTBO U Pa3Mep KOTOPBIX 3aBUCSAT OT HOMHUHAJIBHOTO JAaBJICHHS B TPYOOIIPOBO/IE M YCIIOBHOTO
npoxosa TpyoomnpoBoja. I'epMEeTHUHOCTh COETUHEHUsI TOCTUTAETCs 3a CUET CXKaThs IJIOCKOH yI-
JIOTHUTEIHHON MPOKIAIKK MEX Ty NByMs uraniamu. YepTéx (raHia, OCHOBHBIC pa3Mepbl U Mac-
ca yka3aHbl Ha pucyHke 2.12 u Ttabnune 2.10, yepTéx 1 pa3Mepbl YILIOTHUTEIBHOTO KOJIbIa - Ha
pucynke 2.13 u Tabmure 2.11.

To4HOCTH COOPKHM COENMHEHMs, a TaKKe€ BO3MOXKHOCTb €ro MPOCTOr0 JEMOHTaXKa, JENaloT
¢anteBbie TPYOBI M GUTHHTH OCOOEHHO MPUTOAHBIMH JUIS YCTPOHCTBA HAA3EMHBIX TPYOOIPOBO-
JIOB, JUI MOHTaXKa B Kamepax 00CIyXHBaHMS 3a/IBUKEK, B CMOTPOBBIX KaHallaX, B pe3epByapax, Ha
HACOCHBIX CTaHIIUSAX.

o

{ %

Z
A e e s
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Pucynox 2.11 Tpy06a c npuBapHbIMHU (pITaHITAMH.
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Tab6muma 2.9 OcHOBHBIE pa3Mepbl U Macca TPYOBI.
Pacuérnas macca TpyObI ¢ QuaHIaMu
P , M , Macca 1 m .

a3Mepbl, MM acca ¢uanma, KT Y6 605 (k) HOl L= 5500 wm
DN DE S | PN10 | PN16 | PN 25 | Gnanua, xr | PN 10 PN 16 PN 25
80 | 9859 | 81" | 28 2,8 2.8 16,1 94,0 94,0 94,0
100 | 1185% | 84" | 33 33 38 20,4 119,0 119,0 120,0
125 | 14475 | 88%° | 40 4,0 4,7 26,4 153,0 153,0 155,0
150 | 170%5 | 91™° | 50 5,0 6,0 32,4 189,0 189,0 191,0
200 | 22245 | 98 | 6,9 6,7 8,7 46,1 268,0 268,0 271,0
250 | 2743] | 105%°| 9.8 94 | 130 61,3 357,0 357,0 364,0
300 | 326%3 | 11,2%°| 130 | 126 | 177 78,1 456,0 455,0 465,0
350 | 37855 | 11,97 | 147 | 175 | 254 96,5 561,0 566,0 582,0
400 | 42973 | 12,6%2 | 17,2 | 221 | 332 116,2 674,0 684,0 706,0
500 | 5325 | 14,0%°| 232 | 374 | 472 160,6 930,0 959,0 978,0
600 | 6357, | 1542°| 328 | 57,6 | 68,0 211,3 1228,0 1278,0 1299,0
700 | 73875 | 16,8%° | 443 | 59,4 - 268,5 1566,0 1596,0 -
800 | 8427 | 18,22 | 585 | 768 - 332,1 1944,0 1981,0 :
900 | 94575 | 19,6%' | 69,6 | 91,4 - 401,7 2349,0 2393,0 -
1000 | 104877 | 21,0 | 87,6 | 127,0 - 471,7 2803,0 2882,0 -

[Mpumeuanwue: gomyck no macce st Tpy6 0e3 guanmes: DN80-200 mm — 8%; DN250-1000 mm — 5%.
o cormacoBanuio ¢ IlorpeOuTeneM BO3MOXKHO M3TOTOBIEHUE TPYO APYrol MEpHOM JUIMHBI B COOTBETCTBUU
¢ 1SO 2531 u EN 545.

2.6 d1anen
4 Ffff y
y e S -d
-
A
/ !
4
D3 D2 Dl —_ e — . — . I _D4
A
0 L 0
) A\Qo
Yy 1 __ _
v 77,
f <
dl B -

Pucynox 2.12 ®dnanerr u3 BRICOKOIPOYHOTO YyTyHA.

A 4

A

Pucynok 2.13 VYmioTHUTETHEHOE KOJIBIIO

JUTsT (IIaHIIEBOTO COETMHEHUS.
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Ta6muma 2.10 OcHOBHBIE pa3Mepsl U Macca (iaHIa.
DN, MM Da, PN, Dy, MM | Do, MM | D3, MM | d, MM | B, MM f N*, IIT. Macca
MM | Gap MM ¢uanna, Kkr

10

80 98 16 133 160 200 190 | 19,0 | 3,0 8 2,8
25
10 153 180 220

100 118 16 153 180 220 19.0 190 | 3,0 8 33
25 153 190 235 23,0 3,8
10 183 210 250

125 144 16 183 210 250 19.0 190 | 3,0 8 40
25 184 220 270 28,0 4,7
10 209 240 285

150 170 16 209 240 285 230 | 190 3,0 8 >0
25 214 250 300 28,0 | 20,0 6,0
10 264 295 340 8 6,9

200 222 16 264 295 340 230 | 20,0 3,0 12 6,7
25 274 310 360 28,0 | 22,0 8,7
10 319 350 400 23,0 990 9,8

250 274 16 319 355 400 28,0 ’ 3,0 12 9,4
25 331 370 425 31,0 | 245 13,0
10 367 400 455 23,0 245 12 13,0

300 326 16 367 410 455 28,0 ’ 4,0 12,6
25 389 430 485 310 | 275 16 17,7
10 427 460 505 230 | 245 14,7

350 378 16 432 470 520 280 | 26,5 | 4,0 16 17,5
25 446 490 555 34,0 | 30,0 25,4
10 AT7 515 565 280 | 245 17,2

400 429 16 484 525 580 31,0 | 280 | 4,0 16 22,1
25 503 550 620 37,0 | 32,0 33,2
10 582 620 670 28,0 | 26,5 23,2

500 532 16 606 650 715 340 | 315 | 40 20 37,4
25 613 660 730 370 | 36,5 47,2
10 682 725 780 31,0 | 30,0 32,8

600 635 16 721 770 840 37,0 | 36,0 | 50 20 57,6
25 718 770 845 40,0 | 42,0 68,0
10 797 840 895 310 | 325 50 24 44,3

700 738 16 791 840 910 37,0 | 395 ' 57,4
25
10 904 950 1015 340 | 35,0 50 24 58,8

800 842 16 898 950 1025 40,0 | 43,0 ' 76,8
25
10 1004 1050 1115 340 | 375 50 28 69,6

900 945 16 998 1050 1125 40,0 | 46,5 ' 91,4
25
10 1111 1160 1230 37,0 | 40,0 50 28 87,6

1000 | 1048 | 16 1115 1170 1255 43,0 | 50,0 ' 127,0
25

N* - KOJIMYECTBO OTBEPCTUM 1O OOITHI
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Tabmuma 2.11 OcHOBHBIE pa3Mephl YILIOTHUTEIHHOTO KOJIbIIA, MM
DN | 80 | 100 | 125 | 150 | 200 | 250 | 300 | 350 | 400 | 500 | 600 | 700 | 800 | 900 | 1000
D |138 | 158 | 188 | 212 | 268 | 320 | 370 | 430 | 530 | 585 | 685 | 800 | 905 | 1005 | 1115
d | 80 | 105|130 | 156 | 206 | 256 | 306 | 356 | 406 | 506 | 606 | 710 | 810 | 910 | 1010

2.7 dacoHHbIE YACTH

2.7.1  Omeoowl

Tabmauua 2.12

OcHOBHEIC pasMEpbl OTBOJOB, MM

OTBOJI PACTPYBHBIN (I'OCT)

a=10° | a=15° | a=30° | a=45°
DN 1S L L L L
80 | 70 | 9 %5 9% 99
100 [ 72 | 126 | 127 | 120 | 132
125 [ 72 | 146 | 147 | 149 | 153
150 | 7.8 | 165 | 166 | 169 | 174
200 | 84 | 205 | 206 | 209 | 215
250 | 90 | 205 | 206 | 209 | 215
300 | 96 | 205 | 206 | 209 | 215
350 | 102 | 236 | 238 | 241 | 248
200 | 108 | 276 | 277 | 281 | 2%
500 | 120 | 354 | 356 | 362 | 373
600 | 132 | 386 | 288 | 394 | 406
700 | 144 | 425 | 428 | 434 | 447
800 | 156 | 504 | 507 | 515 | 530
900 | 168 | 536 | 539 | 547 | 563
1000 | 180 | 575 | 578 | 587 | 604
OTBOJ PACTPYBHBIN (1SO)
w=11°15' | 0=22°30' | o=45°
DN | s ! 2 4
80 | 70 30 20 55
100 | 7.2 30 20 65
125 | 75 35 50 75
150 | 7.8 35 55 85
200 | 8.4 20 65 110
250 | 9.0 50 75 130
300 | 9.6 55 85 150
350 [ 102 | 60 95 175
200 [ 108 | 65 110 195
500 [ 120 | 75 130 240
600 | 132 | 85 150 285
700 [ 144 | 95 175 330
800 | 156 | 110 195 370
900 | 168 | 120 220 415
1000 | 180 | 130 240 260
OTBOJI GIAHIEBBIN 0=45° (150)
DN S L
80 70 130
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100 7,2 140
125 7,5 150
150 7,8 160
200 8,4 180
250 9,0 250
300 9,6 400
350 10,2 300
400 10,8 325
500 12,0 375
600 13,2 425
700 14,4 480
800 15,6 530
900 16,8 580
1000 18,0 630

OTBO/I PACTPYE-TJIAJKHI1 KOHELL (TOCT)

T/RJ |0=10° | a=15° | a=30° | a=45°
DN S L1 L L L L
80 7,0 |75/130 [ 95 95 96 99
100 | 7,2 |80/140 | 126 127 129 132
125 | 7,2 |80/150 | 146 147 149 153
150 | 7,8 |85/160 | 165 166 169 174
200 | 8,4 |85/170 | 205 206 209 215
250 | 9,0 |90/175 | 205 206 209 215
300 | 9,6 |95/180 | 205 206 209 215
OTBOJI PACTPYB-TJIAJIKAI KOHEI] (1SO)

a=10° a=15°
DN S L L1 L L1
80 8,1 30 210 38 210
100 | 84 33 210 33 210
125 | 8,8 36 225 49 225
150 | 9,1 40 244 40 244
200 | 9,8 46 265 46 265
250 | 10,5 50 205 65 200
300 | 11,2 65 209 65 209
400 | 12,6 38 200 100 200
500 | 14,0 85 200 125 200
600 | 15,6 95 200 145 200
OTBOJI PACTPYB-TJIAJIKAH KOHEI] (1SO)
a=30° o=45°

DN S L L1 L L1
80 8,1 44 210 55 210
100 | 84 18 240 20 250
125 | 8,8 57 225 76 225
150 | 9,1 65 244 70 260
200 | 9,8 80 265 80 294
250 | 10,5 95 175 130 170
300 | 11,2 110 170 155 160
400 | 12,6 108 200 168 200
500 | 14,0 170 200 240 200
600 | 15,6 200 212 285 244
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2.1.2  Konena, nepexoowvi, nampyoxu

Ta6muma 2.13 OcHOBHBIE pa3MepbI KOJIEH, IIEPEX0I0B U MaTpyOKOB, MM

KOJIEHO PACTPYBHOE (IT'OCT)
DN S L
80 7,0 180
100 7,2 240
125 75 265
150 7.8 290
200 8,4 340
250 9,0 340
300 9,6 340
350 9,6 400
400 10,3 450
500 12,0 550
600 13,2 610
700 14,4 660
800 15,6 760
900 16,8 820

1000 18,0 870
KOJIEHO PACTPYEBHOE (I1SO)
DN S L
80 7,0 100
100 7.2 120
125 75 150
150 7.8 170
200 8,4 220
250 9,0 280
300 9,6 320
350 9,6 410
400 10,3 430
500 12,0 550
600 13,2 780
700 14,4 720
800 15,6 800
900 - -
1000 - -

KOJIEHO ®JIAHIIEBOE (I'OCT)
DN S L
80 7,0 150
100 7.2 200
125 7,5 225
150 78 250
200 8,4 300
250 9,0 300
300 9,6 300
350 10,2 350
400 10,8 400
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500 12,0 500
600 13,2 550
700 14,4 600
800 15,6 700
900 16,8 750
1000 18,0 800
KOJIEHO ®JTAHLEBOE (1SO)
DN S L
80 7,0 165
100 7,2 180
125 7,5 200
150 7,8 220
200 8,4 260
250 9,0 350
300 9,6 400
350 10,2 450
400 10,8 500
500 12,0 600
600 13,2 700
700 14,4 800
800 15,6 900
900 16,8 1000
1000 18,0 1100
KOJIEHO PACTPYB-TJIAJIKUI
KOHEL (I'OCT)
DN S L L1 L2
80 7,0 120 350 230
100 | 7,2 160 400 240
125 | 7,5 185 425 240
150 | 7,8 210 450 240
250 | 84 260 500 240
250 | 9,0 260 500 240
300 | 9,6 260 500 240
KOJIEHO PACTPYB-TJIAJIKUI
KOHEIL (1SO)
DN S L L1 L2
80 8,1 80 310 230
100 | 84 100 340 240
125 | 8,8 130 370 240
150 | 9,1 150 390 240
200 | 9,8 200 440 240
250 | 10,5 250 500 250
300 | 11,2 300 550 250
400 | 12,6 405 625 220
500 | 14,0 510 700 190
600 | 154 605 805 200
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MEPEXO/I PACTPYEBHBI (1SO)

DN x dn s1 S2 L

100x80 7,2 7,0 90

125x80 75 7.0 140

125x100 75 7,2 100

150x80 7.8 7,0 190

150x100 7.8 7,2 150

150x125 7.8 75 100

200x100 8,4 7,2 250

200x125 8,4 75 200

200x150 8,4 7.8 150

250x125 9,0 7,5 300

250x150 9,0 7.8 250

250x200 9,0 8,4 150 ’ _

300x150 | 9,6 7.8 350 S1 g
300200 | 9,6 8,4 250 f

300x250 9,6 9,0 150 52 ]
350x200 | 10,2 8,4 360 1 M
350x250 | 10,2 9,0 260

350x300 | 10,2 9,6 160 DN|I-HIFrEt—————"—1 -] - dn
400x250 | 10,8 9,0 360 \
400x300 | 10,8 9,6 260 y
400x350 | 10,8 10,2 160 v 7

500x350 | 12,0 10,2 360 il

500x400 | 12,0 10,8 260

600x400 | 13,2 10,8 460

600x500 | 13,2 12,0 260

700x500 | 14,4 12,0 480

700x600 | 14,4 13,2 280

800x600 | 15,6 13,2 480

800x700 | 15,6 14,4 280

900x700 | 16,8 14,4 480

900x800 | 16,8 15,6 280

1000x800 | 18,0 15,6 480

1000x900 | 18,0 16,8 280

MMEPEXOJ] PACTPYBHBII (TOCT)

DN x dn S1 S2 L

100x80 7.2 7.0 200

125x80 75 7,0 250

125x100 75 7,2 200

150x80 7.8 7,0 300

150x100 7.8 7.2 250

150x125 7.8 75 200

200x80 8,4 7.0 400

200x100 8,4 7,2 350

200x125 8,4 7,5 300

200x150 8,4 7.8 250

250x100 9,0 7,2 450

250x125 9,0 75 400

250x150 9,0 7.8 350
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250x200 9,0 8,4 250
300x125 9,6 7,0 500
300x150 9,6 7.8 450
300x200 9,6 8,4 350
300x250 9,6 9,0 250 L
350x200 | 10,2 8,4 450 , <1 >
350x250 | 10,2 9,0 350 1t
350x300 | 10,2 9,6 250 $ S2
400x250 | 10,8 9,0 450 e
400x300 | 10,8 9,6 350
400x350 | 10,8 10,2 250 DN 1] | I . L dn
500x350 | 12,0 10,2 500
500x400 | 12,0 10,8 400 Y
600x400 | 132 10,8 600 v “
600x500 | 132 12,0 400 AL
700x500 | 14,4 12,0 600
700x600 | 14,4 13,2 400
800x600 | 15,6 13,2 600
800x700 | 15,6 14,4 400
900x700 | 16,8 14,4 600
900x800 | 16,8 15,6 400
1000x800 | 18,0 15,6 600
1000x900 | 18,0 16,8 400
MEPEXO/I ®JIAHLEBBI (1SO)
DN x dn S1 S2 L
100x80 7,2 7,0 200
125x100 75 7,2 200
150x125 7,8 75 200
200x150 8,4 7.8 300
250x200 9,0 8,4 300
300x250 9,6 9,0 300
350x300 | 10,2 9,6 300
400x350 | 10,8 10,2 300
500x400 | 12,0 10,8 600 g s1
600x500 | 13,2 12,0 600 <
700x600 | 14,4 13,2 600
800x700 | 15,6 14.4 600 e
900x800 | 16,8 15,6 600
1000x900 | 18,0 16,8 600
NEPEXO/JI ®JAHLEBBI (TOCT)
DN x dn S1 S2 L
100x80 7,2 7,0 200
125x80 75 7,0 250
125x100 75 7,2 200
150x80 7.8 7,0 300
150x100 7.8 7,2 250
150x125 7.8 75 200
200x80 8,4 7,0 400
200x100 8,4 7,2 350
200x125 8,4 75 300
200x150 8,4 7.8 250
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250x100 | 9,0 7.2 450
250x150 | 9,0 7.8 350
250x200 | 9,0 8,4 250
300x125 | 9,6 7.0 500
300x150 | 9,6 7.8 450
300x200 | 9,6 8,4 350
300x250 | 9,6 9,0 250
350x300 | 10,2 9,6 250
400x350 | 108 10,2 250
500x400 | 12,0 10,8 350
600x500 | 13,2 12,0 350
700600 | 14,4 13,2 350
800x700 | 15,6 14,4 350
900x800 | 16,8 15,6 350
1000x900 | 18,0 16,8 350
MEPEXO/] PACTPYB-TJIAJIKUIA
KOHELL (TOCT)
DNxdn | S1 | s2 | L | L1
100x80 | 7.2 | 7.0 | 250 | 90 < L R
125x80 | 7.5 | 7.0 | 300 | 90
125x100 | 75 | 72 | 250 | 90 X S2
150x80 | 7.8 | 7.0 | 350 | 90 51
150x100 | 7.8 | 7,2 | 300 | 90 *
150x125 | 7.8 | 75 | 250 | 90 | DN| —[— — — — - - | dn
200x80 | 84 | 7.0 | 450 | 90 !
200x100 | 84 | 7.2 | 400 | 90
200x125 | 84 | 75 | 350 | 90 — =
200x150 | 84 | 7.8 | 300 | 90 T
250x100 | 9,0 | 7.2 | 500 | 90 <
250x150 | 9,0 | 7.8 | 400 | 90
250x200 | 9,0 | 84 | 300 | 90
300x125 | 96 | 75 | 550 | 90
300x150 | 96 | 7.8 | 500 | 90
300x200 | 9,6 | 84 | 400 | 90
300x250 | 9.6 | 9,0 | 300 | 90
MEPEXO/] PACTPYB-®JIAHEI]
(rOCT)
DNxdn | oI 2 L
100x80 7.2 7.0 200 L -
125x80 75 7.0 250 o1 >
125x100 | 75 72 _|__200 _H
150x80 7.8 7.0 300 s2
150x100 | 7.8 7.2 250
150x125 | 7.8 75 200 e r |1
200x80 | 84 7.0 400 DN N
200x100 | 8,4 72 350
200x125 | 8.4 75 300
200x150 | 8,4 7.8 250 i
250x100 | 9,0 7.2 450
250x150 | 9,0 7.8 350
250x200 | 9,0 8.4 250
300x125 | 9,6 75 500
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300x150 9,6 78 450
300x200 9,6 8,4 350 L -
300x250 9,6 9,0 250 _ 1 >
350x150 | 102 | 78 | 550 _H -
350x200 | 10,2 8.4 450 ‘ s2
350x250 | 10,2 9,0 350
350x300 | 10,2 9,6 250 d{ vt |
400x200 | 10,8 8,4 550 DN~ dn
400x250 | 10,8 9,0 450 ¥
400x300 | 108 9,6 350
400x350 | 10,8 10,2 250 B
500x350 | 12,0 10,2 450
500x400 | 12,0 10,8 350
600x400 | 1372 10,8 550
600x500 | 13,2 12,0 350
700x500 | 144 12,0 550
700x600 | 14,4 13,2 350
800x600 | 15,6 13,2 550
800x700 | 15,6 14,4 350
900x700 | 16,8 14.4 550
900x800 | 16,8 15,6 350
1000x800 | 18,0 15,6 550
1000x900 | 18,0 16,8 350
MMATPYBOK ®JIAHEL-PACTPYB
(1S0)
DN S L
80 7.0 130
100 7.2 130
125 75 135
150 78 135
200 8,4 140 =
250 9,0 145 H g 7
300 9,6 150 Yses: ]
350 10,2 155
400 10,8 160
500 12,0 170 DN| | - |
600 132 180
700 14.4 190
800 15,6 200
900 16,8 210 %%
1000 18,0 220
MMATPYBOK ®JAHEI-PACTPYE L
(TOCT)
DN S L
80 7.0 100
100 72 100
125 75 100
150 7.8 100
200 8.4 100
250 9,0 150
300 9,6 150
350 10,2 150
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400 10,8 150
500 12,0 150
600 13,2 250
700 14,4 250
800 15,6 250
900 16,8 300
1000 18,0 300
HATPYBOK ®JIAHEL-TJIAJIKHIA
KOHEII (1SO)
DN S L
80 7,0 350
100 72 360
125 75 370
150 78 380
200 8,4 400
250 9,0 420
300 9,6 440 E
350 10,2 460 - S
400 10,8 480 — i
500 12,0 520
600 13,2 560
700 14,4 600
800 15,6 600
900 16,8 600 {
1000 18,0 600 - L _
HATPYBOK ®JIAHEL-TIA KW
KOHEIL (FOCT)
DN S L
80 7.0 300
100 72 350
125 75 350
150 738 350
200 8.4 350
250 9,0 350
300 9,6 400
350 10,2 400
400 10,8 400
500 12,0 450
600 13,2 500
700 144 500
800 15,6 600
900 16,8 600
1000 18,0 600
MATPYBOK ®JIAHEL-PACTPYB
KOMITEHCAIIMOHHBII (TOCT)
DN DE L D
100 118 200 180
150 170 240 240
200 222 225 295
250 274 250 350
300 326 250 400
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2.7.3

Tabnuua 2.14

Tpotinuku, Opyeue ghacounvie wacmu

OcHoBHbIE pa3Mepbl TPOWHUKOB U APYTUX (PACOHHBIX YacTeil, MM

TPOMHUK PACTPYBHbBIN (1SO)
DNxdn S1 S2 L1 L2
80x80 7,0 7,0 175 85
100x80 7,2 7,0 165 90
100x100 7,2 7,2 195 100
125x80 75 7,0 175 105
125x100 75 7,2 195 115
125x125 75 75 225 115
150x80 7,8 7,0 180 120
150x100 7.8 7,2 200 125
150x150 7,8 7.8 260 130
200x80 8,4 7,0 180 145
200x100 8,4 7,2 200 150
200x150 8,4 7.8 260 155
200x200 8,4 8,4 320 160
250x100 9,0 7,2 205 190
250x150 9,0 7.8 265 190
250x200 9,0 8,4 320 190
250x250 9,0 9,0 380 190
300x100 9,6 7,2 210 220
300x150 9,6 7,8 265 220
300x200 9,6 8,4 325 220
300x250 9,6 9,0 380 220
300x300 9,6 9,6 440 220
350x100 11,9 8,4 205 220 2}2 2 \t
350x200 11,9 9,8 325 240 o~
350x250 11,9 10,5 495 245 -
350x300 11,9 11,2 495 250
350x350 11,9 11,9 495 260
400x200 12,6 9,8 325 260 5
400x250 12,6 10,5 440 265
400x300 12,6 11,2 440 270 i1
400x400 12,6 12,6 560 280
500x100 14,0 8,4 215 295
500x200 14,0 9,8 330 310
500x300 14,0 11,2 450 315
500x400 14,0 12,6 565 335
500x500 14,0 14,0 680 350
600x200 15,4 9,8 340 360
600x300 15,4 11,2 460 365
600x400 15,4 12,6 570 390
600x500 15,4 14,0 800 400
600x600 15,4 15,4 800 460
700x200 14,4 8,4 345 525
700x400 14,4 10,8 575 555
700x700 14,4 14,4 925 600
800x200 15,6 8,4 350 585
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800x400 15,6 10,8 580 615

800x600 15,6 13,2 1045 645

800x800 15,6 15,6 1045 675

900x200 16,8 8,4 355 645

900x400 16,8 10,8 590 675

900x600 16,8 13,2 1170 705

900x900 16,8 16,8 1170 750

1000x400 18,0 10,8 360 705

1000x600 18,0 13,2 595 735

1000x1000 18,0 18,0 1290 765
TPOVMHWK PACTPYBHBIN ('OCT)

DN x DN S1 S2 L1 L2
80x80 7,0 7.0 250 115
100x80 7,2 7.0 250 125

100x100 7,2 7,2 300 150
125x80 7,5 7,0 300 150

125x100 7,5 7.2 400 300

125x125 7,5 7.5 400 200
150x80 7.8 7.0 300 150

150x100 7.8 7.2 300 150

150x150 7.8 7.8 400 200
200x80 8,4 7,0 300 200

200x100 | 84 72 400 200 2}3 B

200x150 8,4 7.8 400 200 ™

200x200 8,4 8,4 500 250

250x100 9,0 7.2 400 200

250x150 9,0 7.8 400 250

250x200 9,0 8,4 500 250 o

250x250 9,0 9,0 500 250

300x100 9,6 7,2 400 250 ¥

300x150 9,6 7.8 400 250

300x200 9,6 8,4 500 250

300x250 9,6 9,0 500 250

300x300 9,6 9,6 600 300

350x100 11,9 8,4 400 250

350x200 11,9 9,8 500 300

350x250 11,9 10,5 500 300

350x300 11,9 11,2 600 300

350x350 11,9 11,9 600 300

400x200 12,6 9,8 500 300

400x250 12,6 10,5 500 300

400x300 12,6 11,2 600 300

400x400 12,6 12,6 600 350

500x100 14,0 8,4 400 350

500x200 14,0 9,8 500 350

500x300 14,0 11,2 600 350

500x400 14,0 12,6 800 400

500x500 14,0 14,0 800 400

600x200 15,4 9,8 500 400

600x300 15,4 11,2 600 400

600x400 15,4 12,6 800 450

600x500 15,4 14,0 800 450

600x600 15,4 15,4 900 450

700x200 14,4 8,4 500 450
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700x400 14,4 10,8 800 500

700x700 14,4 14,4 1100 550

800x200 15,6 8,4 600 500

800x400 15,6 10,8 800 550

800x600 15,6 13,2 1000 550

800x800 15,6 15,6 1200 550

900x200 16,8 8,4 600 550

900x400 16,8 10,8 800 600

900x600 16,8 13,2 1000 600

900x900 16,8 16,8 1300 650

1000x400 18,0 10,8 800 650

1000x600 18,0 13,2 1000 650
1000x1000 | 18,0 18,0 1400 700

TPOMHUK PACTPYB-®JIAHEL (1SO)

DN x DN S1 S2 L1 L2

80x80 7,0 7,0 175 165

100x80 7,2 7,0 165 170

100x100 7,2 7,2 195 180

125x80 75 7,0 175 185

125x100 75 7,2 195 195

125x125 75 7,5 225 200

150x80 7.8 7,0 180 200 rm
150x100 7.8 7,2 200 205 s
150x125 7.8 7,5 230 215 N o—1 =~
150x150 78 78 260 220 1 H
200x80 8,4 7,0 180 225

200x100 8,4 7,2 200 230

200x125 8,4 75 235 240

200x150 8,4 7.8 260 245 5
200x200 8,4 8,4 320 260 i

250x80 9,0 7,0 185 165 L~

250x100 9,0 7,2 205 270 L1
250x150 9,0 7.8 265 280

250x200 9,0 8,4 320 290

250x250 9,0 9,0 380 300

300x80 9,6 7,0 185 295

300x100 9,6 7,2 210 300

300x150 9,6 7.8 265 310

300x200 9,6 8,4 325 320

300x250 9,6 9,0 380 330

300x300 9,6 9,6 440 340

350x100 10,2 7,2 210 330

350x150 10,2 7.8 270 340

350x200 10,2 8,4 325 350

350x250 10,2 9,0 385 360

350x350 10,2 10,2 500 380

400x100 10,8 7,2 210 360

400x150 10,8 7.8 270 370

400x200 10,8 8,4 325 380

400x250 10,8 9,0 385 390

400x300 10,8 9,6 445 400

400x400 10,8 10,8 560 420
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=

L2

AY)

500x100 | 12,0 7.2 215 420
500x200 | 12,0 8,4 330 440
500x400 | 12,0 10,3 565 480
500x500 | 12,0 12,0 680 500
600x200 | 13,2 8,4 340 500
600x400 | 13,2 10,8 570 540
600x600 | 13,2 13,2 800 580
700x200 | 144 8,4 345 525
700x400 | 144 10,8 575 555
700x700 | 144 14,4 925 600
800x200 | 156 8,4 350 585
800x400 | 156 10,3 580 615
800x600 | 156 13,2 1045 645
800x800 | 156 15,6 1045 675
900x200 | 16,8 8,4 355 645
900x400 | 16,8 10,8 590 675
900x600 | 16,8 13,2 1170 705
900x900 | 16,8 16,8 1170 750
1000x200 | 18,0 8,4 360 705
1000x400 | 18,0 10,8 595 735
1000x600 | 18,0 13,2 1290 765
1000x1000| 18,0 18,0 1290 825
TPOMHMK PACTPYB-®JIAHEL (TOCT)
DN x DN s1 S2 L1 L2
80x80 70 7.0 250 150
100x80 7.2 7,0 250 175
100x100 72 7.2 300 200
125x80 75 7.0 300 175
125x100 75 7.2 300 175
125x125 75 75 400 225
150x80 78 7.0 300 200
150x100 78 7.2 300 200
150x125 78 75 400 200
150x150 78 78 400 250
200x80 8,4 7.0 300 225
200x100 8,4 7.2 400 225
200x125 8,4 75 400 225
200x150 8,4 78 400 225
200x200 8,4 8,4 500 300 H
250x80 9,0 7.0 300 250
250x100 9,0 7.2 400 250
250x150 9,0 78 400 250
250x200 9,0 8,4 500 275
250x250 9,0 9,0 500 300 L
300x80 9,6 7.0 300 275
300x100 9,6 7.2 400 275
300x150 9,6 78 400 275
300x200 9,6 8,4 500 300
300x250 9,6 9,0 500 300
300x300 9,6 9,6 600 300

L1
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350x100 10,2 7,2 400 300

350x150 10,2 7.8 400 300

350x200 10,2 8,4 500 300

350x250 10,2 9,0 500 325

350x350 10,2 10,2 600 350

400x100 10,8 7,2 400 325

400x150 10,8 7.8 500 325

400x200 10,8 8,4 500 350

400x250 10,8 9,0 500 350

400x300 10,8 9,6 600 350

400x400 10,8 10,8 600 400

500x 100 12,0 7,2 400 375

500x200 12,0 8,4 500 400

500x400 12,0 10,8 800 425

500x500 12,0 12,0 800 500 fm
600x200 13,2 8,4 500 450 | BAY o
600x400 13,2 10,8 800 475 ’ H
600x600 13,2 13,2 900 550

700x200 14,4 8,4 500 500

700x400 14,4 10,8 800 525

700x700 14,4 14,4 1100 600 5

800x200 15,6 8,4 600 550 2 > x
800x400 15,6 10,8 800 575 o {1

800x600 15,6 13,2 1000 625

800x800 15,6 15,6 1200 700

900x200 16,8 8,4 600 600

900x400 16,8 10,8 800 650

900x600 16,8 13,2 1000 675

900x900 16,8 16,8 1300 750

1000x400 | 18,0 10,8 800 700

1000x600 | 18,0 13,2 1000 725
1000x1000| 18,0 18,0 1400 800

TPOMHUK ®JAHIEBBINA (1SO)

DN x DN S1 S2 L1 L2

80x80 7,0 7,0 330 165

100x80 7,2 7,0 360 175

100x100 7,2 7,2 360 180

125x80 7,2 7,0 400 190 o
125x100 75 7,2 400 195 '33 j
125x125 75 75 400 200 3

150x80 7,2 7,0 440 205

150x100 7.8 7,2 440 210

150x125 7.8 75 440 215

150x150 7.8 7.8 440 220

200x80 8,4 7,0 520 235

200x100 8,4 7,2 520 240

200x125 8,4 75 520 240

200x150 8,4 7.8 520 250 { ﬁﬁ
200x200 8,4 8,4 520 260 /1

250x100 9,0 7,2 700 275

250x150 9,0 7.8 700 275
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i

AV

250x200 9,0 8,4 700 325
250x250 9,0 9,0 700 350
300x80 9,6 7,0 800 295
300x100 9,6 7,2 800 300
300x150 9,6 7,8 800 310
300x200 9,6 8,4 800 350
300x250 9,6 9,0 800 375
300x300 9,6 9,6 800 400
350x100 10,2 7,2 850 325
350x150 10,2 7.8 530 340
350x200 10,2 8,4 850 325
350x250 10,2 9,0 645 360
350x350 10,2 10,2 850 425
400x100 10,8 7,2 900 350
400x150 10,8 7,8 900 350
400x200 10,8 8,4 900 350
400x250 10,8 9,0 665 390
400x300 10,8 9,6 900 450
400x400 10,8 10,8 900 450
500x100 12,0 7,2 1000 400 =

500x200 12,0 8,4 1000 400

500x400 12,0 10,8 1000 500

500x500 12,0 12,0 1000 500

600x200 13,2 8,4 1100 450

600x400 13,2 10,8 1100 550

600x600 13,2 13,2 1100 550

700x200 14,4 8,4 650 525

700x400 14,4 10,8 870 555

700x700 14,4 14,4 1200 600

800x200 15,6 8,4 690 585

800x400 15,6 10,8 910 615

800x600 15,6 13,2 1350 645

800x800 15,6 15,6 1350 675

900x200 16,8 8,4 730 645

900x400 16,8 10,8 950 675

900x600 16,8 13,2 1500 705

900x900 16,8 16,8 1500 750

1000x200 | 18,0 8,4 770 705

1000x400 | 18,0 10,8 990 735

1000x600 | 18,0 13,2 1650 765

1000x1000| 18,0 18,0 1650 825
TPOVHUK ®JAHIEBBIA ('OCT)

DN x dn S1 S2 L1 L2
80x80 7,0 7,0 300 150
100x80 7,2 70 400 175

100x100 7,2 7,2 400 200
125x80 75 7,0 450 175

125x100 75 7.2 450 175

125x125 75 7,5 450 225
150x80 7,8 7,0 500 200

i1




-

000 «JITK «CB0OOOIHBIN COKOII»

PCKOMCHI[aL[I/II/I 10 UCIIOJIb30BaHHIO pr6

ctp. 39 u3 134

150x100 78 7.2 500 200
150x125 78 75 500 200
150x150 78 78 500 250
200x80 8,4 7.0 600 225
200x100 8,4 72 600 225
200x125 8,4 75 600 225
200x150 8,4 78 600 225
200x200 8,4 8,4 600 300
250x100 9,0 7.2 600 250
250x150 9,0 7.8 600 250
250x200 9,0 8.4 600 275
250x250 9,0 9,0 600 300
300x80 9,6 7.0 600 275
300x100 9,6 7.2 600 275
300x150 9,6 7.8 600 275
300x200 96 8.4 600 300
300x250 9,6 9,0 600 300
300x300 9,6 9,6 600 300
350x100 | 10,2 7.2 600 300
350x150 | 10,2 7.8 600 300
350x200 | 10,2 8,4 600 300
350x250 | 10,2 9,0 600 325
350x350 | 10,2 10,2 700 350
400x100 | 10,8 7.2 600 325
400x150 | 10,8 7.8 600 325
400x200 | 10,8 8,4 600 350
400x250 | 10,8 9,0 600 350
400x300 | 10,8 9,6 800 350
400x400 | 10,8 10,8 800 400
500x100 | 12,0 7.2 600 375
500x200 | 12,0 8,4 600 400
500x400 | 12,0 10,8 800 425
500x500 | 12,0 12,0 1000 500
600x200 | 13,2 8,4 600 450
600x400 | 13,2 10,8 800 475
600x600 | 13,2 13,2 1100 550
700x200 | 144 8,4 800 500
700x400 | 144 10,8 1000 525
700x700 | 14,4 14.4 1200 600
800x200 | 156 8,4 800 550
800x400 | 156 10,8 1000 575
800x600 | 156 13,2 1400 625
800x800 | 15,6 15,6 1400 700
900x200 | 16,8 8,4 800 600
900x400 | 16,8 10,8 1000 650
900x600 | 16,8 13,2 1400 675
900x900 | 16,3 16,8 1500 750
1000x400 | 18,0 10,8 1000 700
1000x600 | 18,0 132 1400 725
1000x1000| 18,0 18,0 1600 800

iz

ks ﬁ

. H
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JIBOVMHOM PACTPYB
DN S L(ISO) | L(rocCr)
80 7.0 - 20
100 7.2 160 20
125 75 - 20
150 7.8 165 20
200 8.4 170 20 i e AT
250 9,0 1175 20 ! 1
300 9,6 180 20 B 1 I S A M o
350 10,2 - 20 !
400 10,8 - 20 ISy ;
500 12,0 - 30 i B I S
600 13,2 - 30 L ~
700 14,4 - 30 -
800 15,6 - 30
900 16,8 ] 40 .
1000 18,0 - 40 . >
NTBOMHOM PACTPYB KOMITEHCALIMOHHBIN [ 1 >
(TOCT) = =
DN L L1 D DE
100 320 200 180 18 | p
150 340 210 240 170 | o> | I [ IO I
200 340 210 295 222 DE | DN DE
250 350 220 350 274
300 350 220 402 326
KPECT PACTPYB — ®JIAHEIL (TOCT)
DN x dn S L s1 L1
100x80 7.2 125 7.0 175
100100 | 7.2 150 72 200
125100 | 75 | 150 72 175 dn
150100 | 7.8 150 7.2 200 ;
150150 | 7.8 200 7.8 250 n N
200x100 | 8,4 200 72 225 |1 =
200x150 | 8,4 200 7.8 225 I
200x200 | 8,4 250 8.4 300 LY UM 1. . fl_/_ N DN
250x100 | 9,0 200 7.2 250 —~
250x150 | 9,0 200 7.8 250 |1 S !
250x200 | 9,0 250 8.4 275 !
250x250 | 9,0 250 9,0 300 !
300x100 | 9,6 200 7.2 275 I
300x150 | 9,6 200 7.8 275 L
300x200 | 9,6 250 8.4 300
300x250 | 9,6 250 9,0 300
300x300 | 9,6 300 9.6 300
350x100 | 10,2 | 200 7.2 300
350x200 | 10,2 | 250 8.4 300
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350x300 10,2 300 9,6 325
350x350 10,2 300 10,2 350
400x%200 10,8 250 8,4 350
400300 10,8 300 9,0 350
400400 10,8 300 10,8 400
500%200 12,0 250 8,4 400
500%400 12,0 400 10,8 425
500x500 12,0 400 12,0 500
600x400 13,2 400 10,8 475
600x500 13,2 400 12,0 500
600x600 13,2 450 13,2 550
700x500 14,4 400 12,0 550
700x600 14,4 500 13,2 550
700x700 14,4 550 14,4 600
800x600 15,6 500 13,2 625
800x700 15,6 600 14,4 625
800x800 15,6 600 15,6 700
900x700 16,8 600 14,4 675
900x800 16,8 600 15,6 700
900x900 16,8 650 16,8 750
1000x700 18,0 600 14,4 750
1000x800 18,0 600 15,6 800
1000x900 18,0 700 16,8 800
1000x1000 | 18,0 700 18,0 800
KPECT PACTPYBHBIN (TOCT)
DN x dn S L S1 L1
100x80 7,2 125 7,0 125
100x100 7,2 150 7,2 150
125%100 7,5 150 7,2 150
150100 7,8 150 7,2 150
150150 7,8 200 7,8 200
200x100 8,4 200 7,2 200
200x150 8,4 200 7,8 200
200x200 8,4 250 8,4 250
250x100 9,0 200 7,2 200
250x150 9,0 200 7,8 250
250x200 9,0 250 8,4 250
250x250 9,0 250 9,0 250
300x100 9,6 200 7,2 250
300x150 9,6 200 7,8 250
300x200 9,6 250 8,4 250
300x250 9,6 250 9,0 250
300x300 9,6 300 9,6 300
350x100 10,2 200 7,2 250
350x200 10,2 250 8,4 300
350x300 10,2 300 9,6 300
350x350 10,2 300 10,2 300
400x200 10,8 250 8,4 300
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400x300 [ 108 | 300 9,0 300

400400 | 10,8 | 300 108 | 350

500x200 | 120 | 250 8,4 350

500x400 | 12,0 | 400 108 | 400

500x500 | 12,0 | 400 120 | 400

600x400 | 132 | 400 108 | 450

600x500 | 132 | 400 120 | 450

600x600 | 132 | 450 132 | 450

700x500 | 14,4 | 400 120 | 500

700x600 | 144 | 500 132 | 500

700x700 | 144 | 550 144 | 550

800x600 | 156 | 500 132 | 550

800x700 | 156 | 600 144 | 550

800x800 | 156 | 600 156 | 600 -

900<700 | 168 | 600 | 144 | 600 L

900x800 | 16,8 | 600 156 | 600

900x900 | 168 | 650 168 | 650

1000x700 | 180 | 600 144 | 650

1000x800 | 180 | 600 156 | 700

1000x900 | 180 | 700 168 | 700
1000x1000 | 18,0 | 700 180 | 700

KPECT ®JIAHIEBBIV (TOCT)

DNxdn | S L s1 L1

100x80 | 7.2 | 200 7,0 175

100x100 | 72 | 200 7,2 200 dn

125x100 | 7.5 | 225 7,2 175 : |
150x100 | 7,8 | 250 7,2 200 i

150x150 | 7.8 | 250 7.8 250 <

200x100 | 84 | 300 7,2 225 | H y pull

200x150 | 84 | 300 7.8 225 ~— -
200x200 | 84 | 300 8,4 30 | Y_._._._._ o _|oN
250x100 | 9,0 | 300 72 250 o~ B
250x150 | 9,0 | 300 7.8 250 | L1 i

250x200 | 9,0 | 300 8,4 275 | B
250x250 | 9,0 | 300 9,0 300 i

300x100 | 9.6 | 300 7,2 275 | : i
300x150 | 96 | 300 7,8 275 L

300x200 | 9.6 | 300 8,4 300

300x250 | 96 | 300 9,0 300

300x300 | 9.6 | 300 9,6 300

350x100 | 10,2 | 300 7,2 300

350x200 | 10,2 | 300 8,4 300

350x300 | 10,2 | 350 9,6 325

350x350 | 10,2 | 350 102 | 350

400x200 | 10,8 | 300 8,4 350

00x300 | 108 | 400 9,0 350

400x400 | 108 | 400 108 | 400

500x200 | 12,0 | 300 8,4 400
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500<400 | 12,0 | 400 10,8 425
500x500 | 12,0 | 500 12,0 500 an
600<400 | 132 | 400 10,8 475
600x500 | 13,2 | 500 12,0 500
600x600 | 132 | 550 13,2 550
700x500 | 144 | 500 12,0 550
700x600 | 144 | 600 13,2 550
700x700 | 144 | 600 14,4 600 oN
800x600 | 156 | 700 13,2 625 -
800x700 | 156 | 700 14,4 625
800800 | 156 | 700 15,6 700
900x700 | 16,8 | 700 14,4 675
900x800 | 168 | 700 15,6 700
900x900 | 16,8 | 750 16,8 750
1000700 | 18,0 | 700 14,4 750
1000x800 | 18,0 | 700 15,6 800
1000900 | 18,0 | 800 16,8 800
1000x1000 | 18,0 | 800 18,0 800
MY®TA HAJBHKHAS (1SO)
DN D S L1
80 109 7.0 160
100 130 7.2 160
125 156 75 165
150 183 7.8 165
200 235 8.4 170
250 288 9,0 175
300 340 9,6 180
350 393 10,2 185
400 445 10,8 190
500 550 12,0 200
600 655 132 210
700 760 14,4 220 , I T—
800 865 15,6 230 ¥ | 1
900 970 16,8 240 o
1000 1075 18,0 250 B 01 B (RSO A |
MY®TA HAJIBHIKHAS (TOCT) |
DN D S L2 = || S N - 2
80 116 7.0 260 ~ 1 T
100 137 7.2 265 < L1 >
125 163 75 265 ) L2 >
150 189 7.8 280
200 241 8.4 285
250 294 9,0 300
300 346 9,6 305
350 398 10,2 320
400 449 10,8 325
500 553 12,0 350
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600 657 13.2 370

700 760 14,4 390

800 865 15,6 410

900 968 16,8 430

1000 1072 18,0 450

TIO2KAPHASI ITOJICTABKA ®JIAHIEBAS : ' | _
(TOCT) ~ ] |

DN DE S L L1 = 61{5 = |,

100 118 | 84 225 200 :

150 170 | 91 250 250 !

200 222 | 938 275 300 _. -—-—-—-—-—:--—-DE-- U o

250 274 | 105 300 300 |

300 326 | 112 325 300 S !

400 429 | 126 350 400 o= | —H&l-

500 532 14,0 450 500 L1 | L1

600 635 | 154 500 550 l I

3ATJIYIIKA ®JAHIIEBASI (1SO)

DN DI | D2 b d | nmr

80 160 | 200 | 16 19 8

100 | 180 | 220 | 16 19 8

125 | 210 | 250 | 16 19 8

150 | 240 | 285 | 16 23 8

200 | 295 | 340 | 17 23 8

250 | 350 | 400 | 19 23 12

300 | 400 | 455 | 205 | 23 12

400 515 565 20,5 28 16

500 620 670 22,5 28 20

600 725 780 25 31 20

700 840 895 27,5 31 24

800 950 1015 30 34 24

900 1050 | 1115 32,5 34 28

1000 1160 | 1230 35 37 28

w

e

b
=

S

SATJIYHIKA ®JIAHIEBAS (I'OCT)

DN | D1 | D2 b d |nuwr]| | | i >

80 | 160 | 200 | 19 [ 18 4

100 | 180 | 220 | 195 | 18 4 | : g
125 | 210 | 250 | 195 | 18 8

150 | 240 | 285 | 20 | 22 8

200 | 295 [ 340 | 215 | 22 8

250 | 350 | 400 | 23 | 22 | 12

300 | 400 | 455 | 235 [ 22 | 12

400 515 565 26 25 16

500 620 670 29 25 20

600 725 780 31 30 20

700 840 895 33,5 30 24

800 950 1015 36,5 34 24

900 1050 | 1115 39 34 28

1000 1160 | 1230 42 37 28
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2.8 YIL10THUTEIbHBIE KOJIbIIA

Haznauenuem YIUIOTHUTCIBHBIX KOJICL, HMCIIOJIb3YCMbIX B paCpr6HLIX COCANHCHUAX pr6,
SBJISIETCSI 00eCIeYeHHe TapaHTHU TOTO, YTO YIUIOTHEHHE OYET MOJHOCThIO TE€PMETHYHO BO BpEMsI
BCEro CpOKa CIIykObI TpyOOIIPOBO/IA.

2.8.1  Cmapenue pe3unul.

M3MeHeHne MEXaHUYeCKUX CBOMCTB YIUIOTHUTEIBHBIX KOJICI] CO BPDEMEHEM MOKET OBITh 00b-
SICHEHO JIBYMS TIPUINHAMH:

- TeKy4eCTh BO BPEMEHH — MOJ3y4YeCThIO (YBEIMYUBAIOIINECS IeQOpPMAaIIUU MIPH TTOCTOSHHON
Harpyske); N

- penakcanus (peyaKcamus C)KaTus IPH MOCTOSTHHOH JieopMaIiun).

B citydae pacTpyOHBIX COCMHEHUH, YILIOTHEHUE IOCTUTACTCS] KOHTAKTHBIM JIaBJICHHUEM MEX-
Iy METAJUIOM U PE3MHOBBIM KOJIbLIOM. JlehopMariusi yIIOTHUTENBHBIX KOJIEI, MOJyYeHHas: B TPO-
[[eCCe COeTUHEHMS, OCTaeTCs MOCTOSTHHOM. ClieIoBaTeIbHO, SBJICHUE PellaKCalluid — €IMHCTBEHHOE,
NpeCTaBIISIONIee HHTEPEC.

2.8.2  HUzmepenue peraxcayuu

10t Pesakcanust mpu okpyskamomei
~— "'“'--....__‘-. TeMImepaType
09 [ e . tmagy
-
08 s = - Ft/FO — ckopocTb perakcaluu B MOMEHT t ipu
_ i ~ 25% koa¢dunmenTe penakcanuu
a7 ~
06t Ft — cuna peakuu ymiOoTHUTETHHOTO KOJIBIIA
B MOMEHT BpeMeHH t
05¢ P
041 FO — HayanpHas cuina peakuuy YIUIOTHUTEIb-
3% HOT'0 KOJIbLIa
02t
a1t

A T T (A A T
. BEOARHOCTE OOMEKCHLT,
e e e 109040 EPOM 57 B0t
- = mnatobanus IS0

Penakcarusi yIUIOTHUTENBHBIX KOJIEI[ OMpeesieTcss U3MEPEHHEM BO BPEMEHU CHUITBI, Tpedye-
MO#, 4TOOBI CKaTh oOpaszelr 10 GUKCHPOBAHHOU JedhopMaIliu.

JnarpaMma BBepXy IMOKa3bIBaeT peslakcannio pe3nHsl EPDM mpu okpyxaromei temreparype,
MCTIONB3YeMOH B TPyOOTIPOBOIAX JIJIsl MUTHEBOM BOJIBI M KaHATM3AIUH.

*
Penakcanus — npouecc caMONPOU3BOJIBLHOTO YMEHBIICHNS BHYTPEHHETO HAPSHKEHUSI MaTepualia ¢ TeUeHUEM BpeMe-
HU MIPH HEU3MCHHOU fedopmMarim.
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2.8.3  Koumaxmuoe dasneHue

KonrakTHOE JaBJICHUC
A

besomacHoct
KouraktHOE naBsieHue
A

KonrakTHOE naBieHNe
ﬂaBJ’IeHI/Ie KUOKOCTHU

Hauvanbnoe
coKaTHe

JlaBiaeHHe XUIKOCTH

v

JlaBreHue KUAKOCTH
Pucynok 2.14 KonTakTHOE 1aBieHueE.

PactpyOHBIe coequHeHMsI TPYO BBITIONHSIOTCS TAaKUM 00pa3oM, 4TO 32 CUET KOHTAKTHOTO
naBieHus (cM. puc. 2.14) Mexay YIJIOTHUTEIBHBIM KOJIBIIOM U METAJUIOM TPYObI, a TaKKe JaB-
JICHUS BOJIBI, TAPAHTUPYETCs a0COJIOTHAS TUIOTHOCTh TPYOONPOBO/Ia B TESYCHHUE BCETO CPOKA CITYXK-
OBL.

2.8.4  Bwibop mamepuana yniomuumenbHbiX Koaey

[Tpu ucrionbp30BaHUK TPYO IS PA3IMYHBIX 00JIaCTEH IPUMEHEHHUSI CTAHOBUTCS aKTYaJIbHBIM H
BBIOOp MaTepuana YIIOTHUTENbHBIX KOJIEl, UCIIOIb3YEMBIX JUIsl CTHIKOBKH Tpy0. OO1Ire peKoMeH-
JAITUH TI0 MCIIOJIb30BAHUIO YIUIOTHUTEIBHBIX KOJICI[ U3 Pa3InIHBIX MATePUAIOB JUIsl TPYyOOTIPOBO-
JIOB pa3TUYHOTO Ha3HAYEHUS MIPUBEACHBI B Ta0muie 2.15.

Tabmuna 2.15 OO6mmure peKOMeHJaIH 0 TPUMEHEHUI0 MaTePHUaoB
VIUTOTHATEIHHBIX PE3HHOBBIX KOJICI B Pa3IMYHBIX Cpeax.

MaxkcumanbHas .
O603HaueHne pe3uH, CroiikocTb B cpefax,

TeMIiepaTypa
XUMHYECKOE Ha3BaHUE o 00nacTh MPUMEHEHUS
skcruryaTanuu, °C

HeapOMaTI/ILIeCKI/Ie YIIJIIEBOAOPOJAbI

NBR Hedts
(HUTpUII, pe3rHa Ha OCHOBE OyTaMeH- I'oprouee
65
HuTpribHOro kayuyka CKH, akpuio- Cwma3ska
HUTPWIOBBIN OyTaleH) XKupsl, macna

[Ipecnas Boga (B T.4. TUThEBas)

[Ipecnas Boga (B T.4. TUTHEBAs)
Mopckas Boaa

brerToBas xaHanu3anms

lNopsiuas Bona

[IpomblinieHHas KaHAIU3AUS
Pasz0aBieHHbBIE KUCIOTHI U IETOUYH
PacturensHbIC Macia

Crouptsl

EPDM
(pe3uHa Ha OCHOBE ATUJICHIIPOIIUAIIEHO- 115
Boro kayuyka CKOII, CKOIIT)

XuMudeckasi CTOMKOCTh Hanbosiee pacipocTpaHeHHbIX Mapok pe3uH (EPDM u NBR) npuge-
neHa B Tabnuie 2.16.
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Tabnuua 2.16

MakcumanbHO JOTyCTUMAsi KOHIIEHTPALHS Pa3IMYHbIX BEIICCTB
B Bojie i pesud EPDM u NBR.

Xummnueckoe Pe3unbl
BellecTBO EPDM NBR
CnupTtbl
OTUIIOBBIM He orpannueno He orpannueno
MeTuinoBslii He orpanuyeno He orpanuueno
OTHUJICHTJIUKOIb He orpanuueno He orpanuueno

Aundaruyeckne yriieBogopoabl

YailT-cnuput

He npumensiercs

He orpannueno

JlnzenpHOE TOITNBO, OCH3MH, He(DThH

He npumensiercs

He orpanuueno

Kepocun

He npumensiercs

He orpanuyeno

ApoMaTHyecKue yriieBOAOPOIbI

Kcuon, xcunon

He npumensiercs

He orpanuueno

beHn3zon, cTipon, IMrpouH

He npumensiercs

He npumensiercs

Macia

CmasKu, ra3oJMH, IPOU3BOIHbIE He npumensiercs He orpanunueno
Opranudeckue He npumensiercs He orpanunueno
Bopa

IIpecHas Boza (B T.4. MUTHEBast)

He orpanuyeno

He orpanunueno

ConeBoil pacTBop

He orpanuueno

He orpanunueno

I[I/ICTI/IJ'IJII/IPOBaHHaSI BOJOa

He orpanunueno

He orpanunueno

XJiopupoBaHHAasl BOAA

He orpannueno

He orpanunueno

XHOpHpOBaHHBIe PACTBOPUTEIH

TpuxnopsTuiieH

He npumensiercs

He npumensiercs

Xyopohopm He npumensercs He npumensercs
Kuciorsi

YKcycHast He orpanngeno He orpanuueno
XpomoBast He orpanuueno He orpanunueno
JlumonHas He orpannueno He orpannueno
ConsiHas He orpanuyeno He orpanunueno
MousouyHas He orpanuyeno He orpanunueno
A3oTHas He orpanuueno He orpanuueno
[{aBeneBas He orpanuueno He orpanunueno
DochopHas He orpanuueno He orpanunueno
Cepnas He orpannyeno He orpanngeno
JyOunbHas He orpanuyeno He orpanunueno
Bunnas He orpanuueno He orpanuueno
Ilenoun

AMMHuak He orpannyeno He orpannyeno
AHUITIH He orpanuueno He orpannueno
JumeTtunaMux He orpanuueno He orpannueno

DeHoJ1, Kpe3od

He orpannueno

He orpannyeno

FI/I,I[IJOKCI/I}_'[ KaJus

He orpannyeno

He orpannyeno

IIupunun He orpannyeno He orpannyeno
XUHOJIUH He orpannyeno He orpannyeno
T'uapoxeun HaTpust He orpannueno He orpannueno
TpumermiamMmuu He orpannueno He orpannueno
Coun

Xnopun HaTpus

He orpannyeno

He orpannyeno

Xnopun kanust

He orpannyeno

He orpannyeno

CynbdhaTr aMMOHHS

He orpannyeno

He orpannyeno

cTp. 47 u3 134
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2.8.5
000 WITK «CB0OOAHBII COKOJI» MOCTABISET YIUIOTHUTEIbHBIE KOJbIlA, U3TOTOBJICHHbBIE U3
pe3unbl EPDM. /lnana3zoH UCnosib3yeMbIX TeMIEpaTyp AJIsl YIUDIOTHUTEIbHBIX KOJEI: OT MUHYyC 20
1o witoc 150 °C. B tpy6ax ¢ pacTpyOHBIMU COCMHEHUSIMHU UCIIOJIB3YIOTCS YIUIOTHUTENIbHbBIE KOJIb-
114, U3rOTOBJICHHBIE M3 PE3UH OJIHUX M TEX K€ MApPOK: JUIS YaCTU KOJbLA, KOHTAKTUPYIOIIEH C BO-
JIOM — TpyIa pe3uHsl 1, IUIsl 4aCcTH KOJIbLia, HE KOHTAKTHUPYIOLIEH ¢ BOJIOM — rpynna pe3uHsl 2. Ou-

Duszuro-xumuyeckue ceoucmada PE3UH

3MKO-XHMHYECKHE CBOMCTBA pe3UH Ipynnbl | 1 2 ykazaHsl B TabauIe 2.17.

Tabmauua 2.17

DU3HKO-XMMHUUYECKUE CBOMCTBA PE3UH.

Ne 3Ha4yeHHe IS TPYIIIbI
HanmeHnoBanue nokazaresst UYL
/1 1 2
Tsepnocts mo Hlopy A, ex. [llopa A 507 807
2 VYcnoBHas npoyHOCTh IpH pacTsikenuu, MIla, He meHee 9 9
3 | OTHOCHTENBHOE Y/UTMHCHHE TIPH pa3pbiBe, %, HE MCHEE 300 125
OTHOCHTENbHASL OCTATOYHAs AeopMaITus 1MOCIie CTapeHuUs
Ha Bo3ayxe npu cxkatuu 20%, % , He 6omee
4 | TPM Temmepatype 23 °C B Teuenue 72 4 12 15
npu Temneparype 70° C B Teuenue 24 u 20 20
npu temreparype mMunyc 10 °C B Teuenue 72 4 50 60
V3MeHeHre TBEpAOCTH TMOCJE CTAPEHHsI HA BO3IYyXE MpPH
5 | Temmeparype 70 °C B Teuenue 7 cyTok, ex. [llopa A oT +8 710 -5 oT +8 710 -5
6 N3menenne yciioBHOM IPOYHOCTH MPU PACTSKEHUU TIOCIIE
crapeHus Ha Bo3ayxe npu Temmepatype 70 °C B TeueHue -20 -20
7 cyToK, %, He Ooiee
V3MeHeHne OTHOCUTENBEHOTO Y/UTMHEHUS TI0CIIe CTapEHUS or +10
7 o o | OT +10 mo -30
Ha Bo3ayxe npu remmneparype 70 °C B Teuenue 7 cytok, % 1o -40
Penakcanus nHanpsbxenus npu temneparype 23 °C B Te-
8 0 15 17
yeHue 7 cyTok, %, He Oosee
N3menenne oobema B Bone mpu Temmepatype 70 °C B
9 0 Aie ip patyp or +8 5o -1 or +8 o -1
TedyeHue 7 cyTok, %
CToMKOCTh K 030HHOMY CTapEHUIO IPU 0OBEMHOM J10J1e
10 | o30Ha (5,010,5)'10'5 %, temmnieparype 40 °C u nedopma- TpeIMHbI HE JOIMTyCKAIOTCS

uuu pactsoxeHus 20 %
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3 YnakoBka, orpy3ka, TpaHCIOPTHPOBaHUE, CKJIATUPOBAHNE

3.1 YnakoBka Tpy0

TpyOsl o pacTpyOHBIC COeAMHEHUS C YCIOBHBIM quameTrpoM oT 80 1m0 300 MM xpaHsTCS U
nocrapisitorest [lorpedburento B makerax. [laketsl chopmMupoBaHbl TaKUM 00pa3oM, YTOOBI YIIPO-
CTUTHh M YCKOPUTH OMNEpaluu Morpy3ku. TpyOsl ¢ pactpyOHbIM coennHenueM cBbiie DN300 mm
noctapisitores [loTpedurento 6e3 TpaHCIOPTHBIX MAKETOB.

Buemnuii Bua nakera TpyO mokaszaH Ha pucyHke 3.1, pasmepsl makera U €ro TEXHHYECKUE
XapaKTepUCTUKHU — B Tabmuie 3.1.

Pucynok 3.1 [Taker TpyO.
Tabmuma 3.1 TexHU4ecKkre XapaKTepUCTHKH ITaKeTOB TPYO.
VY cnoBHBIN POX0OI, MM
AapaKTepuCTHI 80 | 100 | 125 | 150 | 200 | 250 | 300

L, MM 6200*% | 6200 | 6200*% | 6200%° | 6200*% | 6200%° | 6200*%°
l, MM 446 | 547*° | 492 | 581* | 746™ | 623*% | 726"
h, MM 524 | 468 | 538 | 427 | 540 | 646 | 749
KonungectBo Tpy0 B makete 16 12 9 6 6 4 4
KonnuecTBo mpoknagok u3 aepe- 12 8 8 4 4 4 4

Ba TBEPAbIX opo (30x100x659)

KomnuectBo 00BSI30B — JIeHTa ME-

tamnyeckas 0,8 x 32 (mo 'OCT 4 4 4 4 4 4 4
3560-73)

Maxcumanpras macca 973 | 1310 | 151,7 | 2062 | 2684 | 3335 | 4191
OJIHO TPYyOBI, KT

Makcumanbnas macca 1578.9 | 1583,0 | 1380.0 | 12482 | 1621,4 | 13450 | 1687.4

nakeTa Tpyo, Kr

3.2 IHorpy3ka — pa3rpy3ka Tpy0

[Tpu norpy3ke u pa3rpys3ke Tpyo He0OX0IUMO COONMI0AATh HECKOJIBKO AIEMEHTAPHbBIX MPaBUIT
IPEIOCTOPOKHOCTH:

- HCIIOJI3YHTE MOJJBEMHOE YCTPOMCTBO JOCTATOYHON MOIIHOCTH;

- HaTpaBJIsIiTe HAYall0 U KOHEIl Ipoliecca MoAbeMa;

- IPOU3BO/IUTE MAaHEBPHI IJIABHO;
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- n3beraiTe packaunBaHus, YIapOB WM TPEHUS TPYO O Apyrue TpyObl, 3eMITt0, OTIOPBI TPEH-
Jepa, Wi 0opTa BaroHa.

[Torpy3ka M BBITpy3Ka MaKETOB JOHKHA OCYIIECTBIISITHCS MPUCIIOCOOJICHUSIMHU, OOECIIeqH-
BAIOIIMMH COXPAHHOCThH TPYO U LEIOCTHOCTH makeToB. Kak npaBuiio, s nepeMenieHus mpuMeH s-
IOTCSI TIPUCTIOCOOJICHUSI C UCTIOJIb30BaHUEM HEHJIOHOBBIX KAHATOB MJIM PEMHEN ¢ 4-X KpPaTHBIM 3ara-
COM I10 TPY30M0JbEMHOCTH.

[Ipu mepeBo3Ke M IMOrPY30YHO-PA3TPY30YHBIX padOTax 3ampemniacTcs cOpachiBaTh IMAKETHI,
POHSTH M MOJIBEpraTh UX YAapHBIM Harpy3KaMm.

[Torpy3ka u pasrpy3ka nakeToB JOJDKHA IMTPOU3BOJAMTHCS COTJIACHO CXEME, 00eCIeunBarOIIeH
3aXBaT BCEro MakeTa. 3ampeniaeTcs 3aXBar Makera 3a oJIHy Tpyoy.

[Torpy3ka makeToB OOBIYHO OCYIIECTBIISCTCS MPHU MOMOIIHM BHJIBYATOTO MOTPY34YHKA WM TIe-
PEABH>KHOTO MOCTOBOIO KpaHa. B kauecTBe CTpon UCHONIb3YHOTCA HEMJIOHOBBIE KAHATBl ~ WJIM HEM-
JIOHOBBIE PEMHHU.

[Ipu pa3rpy3ke MakeToB U3 KOHTEMHEPOB UCIIOIB3YIOT JIBA BUJIBYATHIX MOTPY34YHKA UITU COYe-
TaHHWE BWJIbYATOI'O MOTIPY3YMKA U MEPEIBUKHOIO KpaHA C HEMJIOHOBBIM PEMHEM B KaueCTBE CTPO-
IBL.

s obecriedennst 6e30macHON pa3rpy3Ku yroil CTPOIMBI HE TOJDKEH mpeBbimars 20 °.

Jns1 HemakeTUPOBAHHBIX TPYO HMCHOJB3YIOTCS KPIOKH C DJIACTUYHBIM TOKPBITUEM, HO TIPU
9TOM Ba)KHO HE JIOMYCKaTh KOHTaKTa METajUla ¢ BHYTPEHHUM MOKPBITHEM BO M30e€XaHUE ero mo-
BPEXKICHHUS.

[Tocne pa3rpys3ku, €ciiy He OIMpeieleHO MO-APYyroMy, TO TPYyObl HEOOXOAUMO PACKIIAbIBATh B
PAI BIOJIb TPAHILICH, HA TOM €€ CTOPOHE, T/I€ HET BEHIOPAHHOTO TPYHTA, pacTpyOaMu B HaIIpaBICHUHU
VKKK (TTIaJKUK KOHEI YKa3bIBaeT Ha HaYallbHYIO TOUKY YKIIAJKH).

W30eraiite:

- BOJIOYEHHSI TPYO MO 3emJie, TaK KaK 3TO MOKET MOBPEAUTh BHEIITHEE MTOKPBITHE;

- Opocanus TpyO Ha 3eMITIO, JaKe Ha aBTOMOOMJIHHBIC ITMHBI HJIH TECOK;

- packiaJiku TpyO B OMACHBIX 30HaX, HAIPUMED, T/I€ YacTO MPOE3KAIOT MAIIUHBI.

3.3 TpancnoprupoBanue Tpyo

TpyObl OTrpykar0TCsl B MaKeTax WK HaBAJIOM aBTOTPAHCIOPTOM, B KOHTEHHEpaX WM CyAax
B 3aBUCUMOCTH OT pekoMeHaauui [Totpedburens:

- 00BIYHO HEMaKeTUPOBAHHBIE TPYOBI TPY3SAT spycamMu, MpPOKJIaAbIBas MEXAY spycamMH MOJIH-
ACTEp WIM MPOPE3UHEHHOE BOJIOKHO, a TAKXKE pa3JesIuTeNIbHble OPYCKU U BOJIOKHA, €CIIM TpeOyeTcs
n30exaTbh CONPUKOCHOBEHUS MEKIY SIPyCaMU.

- IAKeThl JIesatoTcs Ut Tpyo auamerpoMm 10 300 MM ¢ pa3ieiuTeNbHBIMU TPOKIIaIKaMu
MEXy SIpyCamH.

- 10 crienuanbHoMy TpeboBanuio [loTpeduTens TpyObl MOCTaBIAIOTCS C MJIACTUKOBBIMU 3a-
[IIyIIKaMH Ha pacTpyOe U IIaJkoM KOHIE /7S MPeJoTBpaIleHUs ONalaHus IbLIH U UHOPOJAHBIX
YaCTHI] BHYTPb TPYOBI.

TpaHcriopTHBIE CpeACTBa AOKHBI OBITh MOAXOIALUIMMHU JJIsl IEPEBO3KHU, MOTPY3KU U pa3rpys-
K1 TpyO. J{s yMeHbIIeHUs pucKa aBapuil BO BpeMsi TPaHCIOPTHPOBKH JOJIKHBI COOI0AThCS Clle-
IyIoIlye mpaBuia;

- HE JIONYCKaTh MPSIMOTO KOHTakTa TPyO € JHOM TPAaHCHOPTHOIO CpelcTBa (pacrojaraiTe
TpYyOBI TOPU3OHTANILHO, HA IBYX MMAPAJJIEIbHBIX IEPEBSIHHBIX OPYChAX);

- IPU TPAHCIIOPTUPOBKE UCIOIBb30BaTh OOKOBBIE MOAJEPKKH (YIIOPHI), B LIEISIX CTAOMIN3AIIIH
rpysa,

- 3aKPEIIATh TPY3 NPU TIOMOIIY TEKCTUIIBHBIX PEMHEN U HATATUBAIOIINX YCTPOUCTB;

- B IIPOLIECCE TPAHCIOPTUPOBKH MPOBEPSITh, YTOOBI IPY3 HAXOAUJICS B 3aKPEINIEHHOM COCTOS-
HUH;

- TIpU [IEPEBO3KE TPYO aBTOTPAHCHOPTOM JUIMHA CBUCAIOIIMX KOHILIOB HE JOJKHA IPEBBIIIATh
25 % OT JUHBI TPYOBI.
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3.4  CxiagupoBaHue U XpaHeHUe TPYO

TpyOBl MOTYT XpaHUTHCS B TIAKETAX MJIM HABAJIOM B CKJIaJaX. XpaHEHHE OCYIIECTBISIETCS Ha
TBEPAOI MMOBEPXHOCTH C COOTBETCTBYIOIIUM IOABE3AHBIM ITyTEM, IPOCTPAHCTBOM M 000pPYy10BaHHU-
€M JUIS TOTPY3KH-Pa3TPY3KH.

CknagupoBanue TpyO Ha MecTe YKIAJKH JOJDKHO 00ECIeYrBaTh BO3MOKHOCTh KOHTPOJS U
IpOBEIECHUS] PEMOHTHBIX paboT. Eciu Ha TpyOax oOHapy>KeHBI MOBPEXKACHUS (HAapuMep, MOBPEXK-
JICHUE BHYTPEHHETO MJIM BHEIIHETO IMOKPBITHS ), OHU JIOJDKHBI OBITh YCTPaHEHBI TIepe]] CKIIaINpOBa-
HUEM.

OCHOBHBIE HHCTPYKIIHH:

- MECTO CKJIAJIMPOBAHUS JIOJDKHO OBITh TOPU30HTAIBHBIM;

- u3beraiite  OOJIOTUCTOI OYBHI, IEPEMELIAIONTUXCS TOYB, KOPPO3UOHHBIX TT0YB;

- YKJIaJabpIBaliTe TPyOBbl B OAHOPOJAHBIE (OJHOTO AMaMeTpa) mTalens, UCXOAS U3 palloHalb-
HBIX COOOpaKEHUI CKIIaIMPOBAHMS, TO K€ CaMOe KacaeTcsl U (paCOHHBIX YacTeii;

- MICTIOJIB3YITE TOCTaTOYHO MPOYHBIE U BHICOKOKAYECTBEHHBIE COPTa JIPEBECUHBI (17151 OpyCh-
€B KIINHBCB);

- BCET/1a JKEJIATEIbHO KaK MOXKHO B OOJIBbIIICH CTENIEHN COKPATUTh BPeMs XpaHECHHUS;

- CIIeIMaJIbHbIE MEPHI MPEAOCTOPOKHOCTH HEOOXOIUMO MPHHSATH s TPYO CO CrenuanabHbIM
MOKPBITHEM.

3.4.1 llImabenuposanue mpyd HABAIOM.

[IITabenupoBanue HEMAKETUPOBAHHBIX TPYO Ha CKIIAZAaX U CTPOUTEIBHBIX IUIOMAAKAX TOJIK-
HO TIPOM3BOJANTHCS HA POBHBIX IPOYHBIX OCHOBAHUSX. Psyibl TpyO B mTabene JOHKHBI OBITh YIIOXKe-
HBI Ha NpokJaaku. [Ipu 3ToM HEOOXOMMO MTpeycCMaTpUBaTh OOKOBBIE OIOPHI, MPEIOTBPAIIAIOLIIC
CaMONIPOM3BOJILHOE PACKAThIBAHUE TPYO.

Bapuantsl mradeanpoBanus Tpyo.

Bapuanr 1 [tabens B Buje NUpaMuabl: pacTpyO K riaaKoMy KOHILY

Ha npakTuke 3TOT BapuaHT sBIsieTCs HauOojee MHTEPECHBIM C
TOUYKH 3pEeHUs 0€30IaCHOCTH, CTOMMOCTH MaTepuaa Mo JaepKKI
Y OTHOIIEHMS KOJIMYECTBa CKIAJUPYEMbIX TpyO K 00beMy IuTa-
oens.

OpHako Ui 3TOro BapuaHTa TpyObl HEOOXOIUMO MOAHUMATh 32
KOHIIBI MY ITOMOIIY KPIOKOB, HCIIOJIb30BAaHUE HECKOJIBKUX KPIO-
KOB T03BOJISIET OJHUMATh HECKOJIBKO TPYO OJTHOBPEMEHHO.
HuxHuii croit: HIOKHUE CITOH KageTcs Ha 2 TapauieIbHbIX
Opyca, OIMH U3 KOTOPbIX HAXOIUTCA Ha paccTOsIHUU 1 M OT pac-
TpyOa, B TO BpeMs KaK JIpyroi Ha pacCTOSIHUM 1 M OT IJ1aKoro
KoHIIa Tpy0. TpyOs! pacnonaratoTcst napaienbHO IpYT APYTY.
Pactpy0sl conpukacaroTcs Apyr ¢ APYrom, HO HE KOHTAKTUPYIOT
C 3eMJIEH.

TpyOsl ¢ IBYX CTOpOH IITa0eNs 3aKpervIsioTcs y pacTpyda u
IJIQJIKOTO KOHIA TIPU MOMOIIM OOJIBIINX JE€PEBSIHHBIX KIMHBEB,
npUOUTHIX K OpychsaMm. [IpomexxyTouHble TpyObl 3aKperIsioTCs
TOJIBKO CO CTOPOHBI TJAaJKOro KOHIA IPU TIOMOIIM KJIMHBEB
MEHBUIET0 pa3Mepa.

BepxHue ciou: BepXHHE CIIOM COCTOST U3 TPYO, YIO0KEHHBIX C
yepeZoBaHUEeM pacTpyOa U riIakoro KoHIa TpyObl, TakuM oOpa-
30M, Bce pacTpyObl OJTHOTO sIpyca BBICTYHAIOT HaJ INIAAKUMHU
KOHIIAMU sIpyca, HaXOSIIErocs HUXke, Ha BeIMYUHY JUTMHbI
pactpy0a, uroc 10 cM (nst HemomyteHus neopManuy riiai-
Koro koHua). Llunmmuape! TpyO ABYX Mociae10BaTEIbHBIX PYCOB
COIIPUKACAIOTCS.
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Bapuant 2

EnunooOpa3zHelii mradens: pacTpyObl ¢ OTHOW CTOPOHBI

HwxHuii cnoit Tak ke, Kak B IEPBOM BapHaHTE.

Bepxuue ciou: TpyObl BEBIpOBHEHBI BEPTUKAIBHO B JInHUIO. Ka-
KJIBIHA SIPYC OT/AEJIEH OT NPEAbIAYIIEro OpyChIMH, TOJIIMHA KO-
TOPBIX HEMHOTO 0OJIBIIIE, YEM pa3HUlla B 1uaMeTpe (pactpyo-
HWIAHAP TPYOBI).

TpyOsbI ¢ 1ByX cTOpOH mITabess 3aKpeIuIIioTcs y pacTpyoa u
TJIAJIKOTO KOHIIA ITPH MIOMOIIH JICPEBSIHHBIX KJIMHBEB, IPUOUTHIX
K OpyChsIM. TOT METO/]I IO3BOJIIET UCTIOIH30BATh JIFOOBIE METO/IbI
nmoabeMa (IMpu OMOIIH KPIOKOB, TPY30MOAbEMHBIX METEb BOKPYT]
TpYyOBbI, aBTOMOOUIIU C TPY30IIOABEMHBIMH MEXaHU3MaMHU ).

Bapuanr 3

KBanpartusie mrabenn

HwxHuit cnoii: popMupoBaHue U YKpEIJIeHUE HIXKHETO €105
TaKue, KaKk B IEPBOM BapHaHTE, HO TPYOBI pacIoNararoTcs: pac-
TPYO-TIa KUl KOHEll; UX HMINHAPUYECKUE YACTHU COITPUKACAIOT-
csi. B nononmHenue, pacTpyObl BBICTYIAIOT 32 IJIaJKAE KOHIIBI
COCe/IHUX TpYO Ha BCIO JUIMHY pacTpy0a, mioc 5 cM. TpyOsl ¢
YCIOBHBIM MpoxooM 150 MM 1 Gosee CKIIaaupyroTcs Ha Tpex
Opychbsx (BMecTO 2).

Bepxuue ciou: Kbl IPYC COCTOHUT U3 TPYO, CII0KEHHBIX IO
IPUHLUITY pacTpyO-TIaJKUi KOHELl, TAK)Ke KaK U B HUKHEM
cioe. TpyObl 0HOTO sipyca pacnoJlaratoTcst oA MpsIMbIM YIJIOM
K TpyOaM sipyca, pacrojoxeHHOro Huxe. KoH1bl TpyO cooTBeT-
CTBEHHO MMEIOT €CTECTBEHHYIO OOKOBYIO IOJJIEPKKY B BUJIE
pacTpy060B TpyO sipyca, paclojIo)KEHHOTO HUXKe. ITOT METO/ 0-
3BOJISI€T MCII0JIb30BaTh MUHUMYM YIIAaKOBOYHOT'O MaTepuaa, HO
TpeOyeT crenuaabHoro crnocoda noabema Tpyo u3-3a cneuudu-
YECKOM CTPYKTYpBHI IITA0Es.

PexomeHnryemMoe 4 CIIO SIPYCOB.

(HemakeTHpOBaHHbIE TPYOHI)

Bricora mrabenupoBanust
Paswep (DN) (MaxKc. K0I-BO SPYCOB TPYyO)
80 18
100 16
125 16
150 14
200 12
250 10
300 8
350 7
400 7
450 6
500 6
600 4
700 3
800-1000 2
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[Tpu mrtabenupoBanuu TpyO Ha OCHOBaHME HEOOXOIMMO YIIOKUTH JEPEBSIHHbIE OPYCKH TakK,
9TOOBI pacTpyO, TIaJKUN KOHEIl W IeHTpajdbHas 4acTh HE Kacaauch 3emMiid. Pa3mep JepeBsHHBIX
OpycKOB JT0JDKEH ObITh HE MeHee 100 MM BBICOTOM M 225 MM ITUPUHOM.

3.4.2 llmabenuposanue mpyb 6 nakemax.

MecTo, HCTIoNIb3yeMoe ISl ITa0eTUPOBaHHS IOJDKHO UMETh TBEPI0€ OCHOBAHUE C COOTBET-
CTBYIOIIMM IOJIBE3HBIM ITyTEM JIJIsl TPAHCIIOPTHBIX CPECTB, IOTPY3YUKOB U T.].

[TakeTsl TpyO MOTYT OBITH CIIOKEHBI B IITa0EINb, HA Opychsax pazmepoM 80 x 80 x 2600 mm, 1o
3 win 4 makeTa B KaXJIOM PsLy, IPU 3TOM OCH TPYO JOJDKHBI OBITh MapalIeIbHbI.

Kaxaplii mocneayromuil sspyc MakeToB OTACISAETCS OT MPEABIAYIIET0 OpYChsMH, TOJIIMHA
KOTOPBIX HEMHOT'O OOJIbIIIE, YeM pa3Hulla B AuameTpe (pactpyo-mwmHap TpyOsl), Ilepuomnyecku
HE00XO0IMMO MIPOBEPATH COCTOSHUE MAKETOB, a TAKXKE OOIIYI0 CTAOUIBLHOCTH IITA0EIIS.

Pexomenayemasi BbICOTA 1ITA0e s TPYO B MaKeTax.
(makeTHpoBaHHBIE TPYOHI)

BricoTa mrabenupoBaHus

Paswep (DN) (Makc. KoJ-BO ﬂpyEOB TpyO)
80 20
100, 125 18
150, 200 14
250, 300 10

3.43  Xpawnenue mpyo

Jlis mpeioTBpalleHus MOBPEXKICHHUs BHEIIHETO MOKPBITHS TPYO NP UX AJUTEIBHOM XpaHe-
HUU Ha OTKPBITHIX IUIOIIAJKAaX OHU JIOJKHBI OBITH 3aIMILEHBI OT MOMAJaHUs OCAJKOB M MPSMBIX
COJIHEUHBIX Jyded. B kauecTBe 3allUTBI MOKHO HCIIOJIB30BATh IMOJIMITUICHOBYIO HEIPO3PAYHYIO
IUIEHKY, OpE€3€HT, WK APYroi BIaroHEeNpOHUIIAEMbI MaTepual.

3.5 TpancnopTupoBaHnue U XpaHeHNe YIVIOTHUTEJIbHbBIX KoJIel

Kosblia TpaHCHOPTUPYIOT JHOOBIM TPAHCHOPTOM C COOIIOAEHUEM IPaBUI IEPEBO30K, YCTa-
HOBJICHHBIX Ul JAaHHOT'O BHUJIa TPAHCIIOPTA.

Konbla A0MKHBI XpaHUTHCSI B 3aKPHITOM MOMEILEHUH, B YCIOBUAX, UCKIIOYAOMIUX Jedop-
MalyIo U NOBpexaAcHus, npu temreparype oT 0 1o 35 °C u HaxoAguTCd Ha PacCTOSTHUM HE MEHEe
OJIHOTO METpa OT OTOIHUTENbHBIX MPUOOPOB, a TAK)KE HE MOJBEPraThCsl BO3JAEHCTBUIO COJHEUHBIX
JIy4el U BEILECTB pa3pylIAlOLIUX PE3UHY.

Kak uckiroueHune, 10IyCcKaeTcs XpaHEHUE KOJIEIl HA HEOTAIUIMBAEMBIX CKJIAJax IpPH TEeMIIe-
parype He Huxe MuHyc 25 °C, HO IpH 3TOM 3aIpeliaeTcs MoABeprarth X Kakoi-nmuodo nehopmauu
U ylapHbIM Harpys3kam.

Konbna nocne TpancmopTupoBaHMsl WM XpaHeHMs] npu TemmepaType Huxke 0 °C, mepen
MOHTa)KOM JIOJKHBI OBITH BbIIEpKaHbl ipu Temneparype (20+5) °C B Teuenue 24 .

["apaHTuitHBIN CPOK XpaHEHMs KoJIell — 2 rofia CO JHS W3TOTOBJIEHUS, IPU YCIOBUHU COOIIO-
JIEHUs MTPAaBUJI TPAHCTIOPTUPOBAHUS U XPAHEHUS.
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4 3amuTHBIE NOKPBITHSA

4.1 ArpeccMBHOCTDH BOJbI

Bona, TpancnoptupyemMas o TpyoonpoBoay, MOKET UMETh pa3iInuHble GPU3NKO-XUMUUYECKHUE
CBOMCTBA.

Bopna moxer ObITh OXapakTepu30BaHa CBOEH KOPPO3UOHHOCTBIO (CBOMCTBOM pa3zbe/iaTh He-
3allMIICHHBIA METAJUT) U CBOEH arpeCCUBHOCTBIO (110 OTHOIIEHUIO K BHYTPEHHEMY LIEMEHTHOMY
MOKPBITHIO).

IToBeneHre BO/IbI B OTHOILIEHUH YEPHBIX METAJUIOB U MaTEpUAJIOB HA LIEMEHTHOI OCHOBE 3a-
BUCHT OT psizia GaKkTOPOB: COJAEPKAHNUS MUHEPAIBHBIX COJIEH U KUCIOPOAA, JIEKTPOIPOBOJHOCTH,
pH, paBHOBECHS YITIEKUCIIOrO KaJIbLIMs, TEMIIEPATYpPHI U T.J.

Crnenyer paccMaTpuBath JBa TUIA BOABIL:

- KOPpO3HOHHAs! BOJa, CIIOCOOHAs pa3beaTh HE3AIIUIIEHHbIH METaIL;

- arpeccrBHas BoJa, CIOCOOHas pa3pyllaTh MaTepHasbl HA OCHOBE IIEMEHTA.

411  Kopposuounas éooa

Koppo3uonHas Bojia pa3beiaeT He3alUILEHHbIE BHYTPU METAJIIMUecKue Tpyosl. B GonbiinH-
CTBE CJIy4aeB IPUYMHON KOPPO3UOHHOCTH SBIISIETCS COJEPKAILUICS B BOe KUciopoa. B pesynbra-
T€ XMMHUYECKOW peaklii BO3HUKAET THAPO3aKUCh, 3aTEM IMIPOOKHUCH XkKele3a, GopMUpyst HAPOCTEI
1 Oyrpbl, KOTOPBIE MOTYT 3HAYUTEIHHO YMEHBIIUTH CEYCHUE TPYOBI M YBEIIMYUTH TIOTEPU HATIOPA.

Takoe siBieHue HaOJIIOJAaeTCs B CTApbIX TPYOONPOBOJaX, HE UMEIOIIUX BHYTPEHHETO LIEMEHT-
HOTO OKPHITHSI. COBpEMEHHBIE TPYOOTIPOBOABI MOHTHPYIOTCS M3 TPYO, 3aIUIIEHHBIX BHYTPH CII0-
€M LIEMEHTa, KOTOPBIH MPENATCTBYET KOPPO3UH METaJLIaA.

4.1.2  Aepeccusnas 60o0a

ATrpeccHBHOCTb BOJbI ONPEAEISACTCA €€ CIIOCOOHOCTBIO Pa3pyllaTh BELIECTBA, COAEPIKaIINe
KaJblIMH (HarpuMep, LIEMEHT). B 3aBUCMMOCTH OT XMMHYECKOT0 aHaIN3a, COJIepKaHUs MUHEPAJIOB,
pH 1 TemmepaTypsl BOBI, MOKHO PA3JIMIUTh 3 CITydasi:

- cTa0uibHas BOJIa C PaBHOBECHBIMU KOHLIEHTPAIMSIMU COEMHEHUI YIIIEKUCIIOTHI, Hearpec-
CHBHAsI M HE BBI3BIBAIOIIAst KAPOOHATHBIX OTIOKECHUH;

- HecTaOMIIbHAs BOJIa MMEET TeHJCHIIMIO K OTIOKEHHIO CoJlel Kanblus (KapOOHAThl) Ha BHYT-
peHHEH MOBEPXHOCTH TPYOBI;

- arpeccuBHasl BOJIa MOKET pa3pyllaTh OINpEesIEHHbIE COCTaBISIONINE [IEMEHTHBIX PacTBO-
POB, CoONlepKAIUX KAJIbIUH (M3BECTh, YIIIEKUCIBI KAIbIUH, CUIMKAT KAJbIUs, aJllOMAHAT KpPEeM-
HUS).

Omnpenenenne arpecCHBHOCTH OCHOBBIBACTCS HA aHAIM3€ BOJBI, OO MpW momomm rpadu-
KOB, KOTOpPbIE OTOOpPaXalOT PACHOJIOKEHHE UCCIIEAYEeMOM BOJIbI OTHOCUTEIHHO PABHOBECHOM KpH-
BOM.

PexomeHaiuu o KauecTBy BOJBI HAIMIPABIEHBI IJIaBHBIM 00pa3oM Ha TO, 4TOOBI TpaHCIIOp-
TUpyeMas 10 TpyOOIIpOBOy BO/ia HE Obliia KOPPO3MOHHOM U arpeCCUBHOM.

OpnHako, cpeu OOJIBIIOro KOJMYECTBA TUIIOB EPEeKauBaeMON BOJIbI, HEKOTOPbIE U3 HUX
UMEIOT HU3KOE COJ/IepiKaHue MUHEPAIOB (MsTKas Boja). Takas BoJla MOXKET BBI3BaTh pa3pylleHUe
HEKOTOPBIX MaTepUaIOB, MOAO0OHO KOPPO3UOHHON H/HITH arpecCUBHOMN BOJE.

4.2  BHyTpeHHee 3alIMTHOE NMOKPbITHE

HazHnaueHne BHYTpEHHEr0 MOKPBITUSI COCTOUT B TOM, YTOOBI:

- TApaHTHUPOBATh, YTO THAPABINYECKHE XaPAKTEPUCTUKH OYAYT OCTaBaThCsl MOCTOSHHBIMU B
TE€YEHUE J0JIrOro BpEMEHH;

- IPEJOTBPATUTH PUCK KOPPO3UHU TPYOBI BCICACTBHE B3aUMOJICHCTBHUS C BOJOH.
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Bayrpennee nokpeitue Tpyd OOO «JITK «CBoOOAHBIN COKOI» COCTOUT U3 TTOKPHITHS 11€-
MEHTHBIM PACTBOPOM. ITO MOKPBITUE MPEIOCTABIISAET:

- IPEBOCXO/IHbIE THAPABINYECKHUE YCIOBUS IJIsl IOTOKA;

- 3¢ (EKTUBHYIO 3aIIUTY IPOTUB arpecCUBHON BOJIBI.

4.2.1  Hanecenue

LlemMeHTHO-TIECUaHBII pacTBOP HAHOCUTCS EHTPOOEKHBIM MeToJoM. COrIacHO JaHHOMY Me-
TOJY, IEMEHTHBIN PacTBOp BBOAUTCS B TPYOy, a 3aTeM TpyOa OBICTPO BpalIaeTcs, YTO CIIOCOOCTBY-
€T XOpOoILIEMY YIUIOTHEHHUIO MOKPBITUA. 3aT€M MOKPBHITUE CYIIUTCS MpU 33JaHHON Temmeparype u
BJIQXKHOCTH, YTO MPHUAAET eMy HEOOXOIUMYIO MPOYHOCTh. [IpenMyIecTBO EHTPOOEIKHOTO METOIa
3aKJIF0YAETCsl B TOM, YTO IPH 3TOM IOJIy4aeTcs TaJKas BHYTPEHHSSI MOBEPXHOCTh, COCTOAIIAS U3
MEJIKUX YacTHI] (LIEeMEHTHOE MOJIOKO). [Tpoliecc npugaeT NoKpbITUIO CIIEIYIONUE CBONCTBA:

- BBICOKYIO IIJIOTHOCTH 1IEMEHTA;

- MaJIyIO IEPOXOBATOCTH;

- Xopollee Ka4eCTBO [IEMEHTHOTO TOKPBITHSL.

4.2.2 Teuenue (0sudiceHue 600vl) — 2udpasiuiecKue ceoUcmad

LleMeHTHBIN pacTBOpP MMEET OYCHB IJIAJIKYI0 TTIOBEPXHOCTh, KOTOpasi OIarompusTCTBYET TeUe-
HUIO BOJIbI, CHI)KACT TMOTEPU NPU TPAHCIIOPTUPOBAHUH M TapaHTHPYET JOJITOBPEMEHHYIO THPaB-
mndeckyo A dektuBHOCTE. KoadduimeHT mepoxoBarocT TpPyd C BHYTPCHHHM IIEMEHTHO-
neCYaHbIM NOKpbITHEM TipuHUMaeTcs paBHbIM 0,03. UToOBI yuecTh HENpeIBUICHHBIC IOTEPH HAIIO-
pa, Uil TIPOSKTHPOBAHMSI CHUCTEM TPYOOIPOBOJOB PEKOMEHAYETCS HCIIOJIB30BAaTh KOA(PPHUITUCHT
nepoxoBaTocTu paBHbiii 0,1.

4.2.3  Mexanusm 3awumel

[TokpeITHE M3 LIEMEHTHOTO PacTBOpa SBISIETCS aKTUBHBIM. OHO SBJISIETCSI HE TIPOCTO 3aIUT-
HBIM TIOKPBITHEM, HO U TMPEIOCTAaBIAeT XUMUYECKYIO 3alIuTy, Onarogapsa 3¢ ¢hekTy maccCuBUpOBa-
Husa. Korga tpy0a 3amosiHeHa BOJI0#, pacTBOP MOCTENIEHHO BIMTHIBAET BOJY, KOTOpask CTAHOBUTCS
o0oraieHHO! MIeTOYHBIMH BEIIECTBAMH; B KOHIIE KOHIIOB, MO JOCTHKEHUH METaNTNYECKON CTEHKU
TpYyOBI BO/Ia CTAHOBUTCSI HE KOPPO3UOHHOM.

3aTsaruBaHue TPEIIUH

BonocsHble TpenuHsl (M3-3a YChIXaHUs) U, BOOOIIE, paCTPECKUBAHUS, MOSBIISIONIUECS B IPO-
1IECCEe TPAHCIOPTUPOBKH, XPAaHEHUS WM 3aKJIAJKH, 3aTSITMBAIOTCA BCJIEICTBUE BO3JEHCTBUS IBYX
peaKkuuii:

- OpIcTpOE pa30yxaHHUe IEMEHTHOIO MTOKPBITUS B BOJIE;

- Me/IJICHHAsl THpaTals IEMEHTHBIX COCTABIISAIOIINX.

424  Mexanuueckue ceoticmea

Koa¢hdummeHTsl TemMnepaTypHOro paclIMpeHHs IeMEHTHO-Tiecyanoro mokpbitus (12 x 10
M/M/°C) 1 BBICOKONIPOYHOTO YyryHa C IIapoBUAHBIM rpadutom (11 x 10"® M/M/°C) comocTaBnMbl
MEXIy cO00M, YTO, COOTBETCTBEHHO, YCTPaHSAET PUCK PACTPECKUBAHUS IMOKPHITHS B MPOIIECCE IKC-
IUTyaTaluu Tpyo.

MexaHuueckue MCHBITAaHUS TMOKPBITHS U3 LIEMEHTHOTO PAacTBOpa Ha MPOIOJIbHBIN H3ru0,
NPOBE/ICHHBIE Ha TpyOax Majoro AMaMeTpa, TOKa3ald, YTO IIEMEHTHOE TMOKPBITHE MOXET BBIIEp-
KHUBATh ONpeeTICHHbIE TuaMeTpalibHble OTKJIOHEHUs TpyOsl. [y Tpy® OoJbIIoro auamerpa, KoTo-
pble B OOJBIIEH CTENEHH MOIBEPKEHBI AP PEKTY «OBATH3AIMNY», UCTIBITAHHS, TPOBEACHHBIC HA KYyC-
Ke TpyObl, OATBEPAMIN IMPEBOCXOIHBIE IKCIUTYaTallMOHHBIE KA4eCTBA MOKPBHITUS U3 IIEMEHTHOTO
pacTBopa 1Mo/ BO3JIeHCTBUEM OOJBIINX BHEIIHUX HArPY30K.

-6
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425  Cmotikocmb yemeHmHO-necuano20 NOKpulmus 8 3a8UCUMOCIU OM A2pecCU8HOCMU
mpancnopmupyemoil cpeovl

B 3aBucuMocTu OT ycioBui 3KCIUTyaTauu TpyOONpOBOAA M TPAHCIIOPTUPYEMOH cpeibl Ha
BHYTPEHHIOIO MOBEPXHOCTh TPYO MOXKET ObITh HAaHECEHO LEMEHTHO-TIECYaHOE MOKPBITHE, COMIEp-
Kallee MOpTIaHILIEMEHT, Cylb()aToCTOMKII WM TJIMHO3eMUCThIM 1ieMeHT. [lokpbITHE LIeMEeHTHO-
IIECYaHbIM PACTBOPOM CO3/A€T IIEIOYHYIO Cpelly Ha BHYTPEHHEH MOBEPXHOCTU TPYO, TEM CaMbIM,
IIPEeIOXpaHssA X OT BOSHUKHOBEHHUS KOPPO3HHU.

Kak npaBuiio, mopTIaHALEMEHT U CyIb(PaTOCTONKUI [IEMEHT PEKOMEHyeTCsl IPUMEHSATH IS
HAHECEHUs] BHYTPEHHEr0 MOKPBITUS Ha TPYObl, UCIIOJIb3YEMbIE JJIs1 TPAHCIIOPTUPOBKU CTOUHBIX BOJ]
0€3 BO3MOKHOCTH 00pa30BaHMs CEPOBOJOPOIA.

['MTMHO3eMUCTBIN HEMEHT PEKOMEHAYETCS IPUMEHSATD Ul HAHECEHUS! BHYTPEHHETO MOKPBITUS
Ha TPyOBI, UCTIONB3yeMbIC U TPAHCIIOPTHPOBKHU O0Jiee arpecCUBHBIX CPEl C BBICOKMMH KHCIIOT-
HBIMH WJIH IIEJIOYHBIMHM CBOMCTBAMM, @ IMEHHO: KAHAJIU3alMOHHBIE CTOYHBIE BOJBI C CEPOBONOPO-
JIOM, Pa3JIMYHbIE KUCIOTHI U LIEJIOUH.

Vcnonb30BaHue IIIMHO3EMUCTOIO LEMEHTA TakXkKe IMOKa3aHo i oOecrneueHus] U3HOCOCTOM-
KOCTH BHYTPEHHEW IMOBEPXHOCTU TPYO. DTO aKTyaJbHO IPHU HCIIOJIB30BAHUU TPYOOIpOBOAA IS
TPAHCIIOPTUPOBKU CTOYHBIX BOJ, UMEIOIIMX BBICOKYIO KOHLEHTPALMIO TBEPIBIX YACTHL, a TAKXKe
IpU KPYTHIX HaKJIOHaX TpyOOIpOBOAA, NPUBOJAIIMX K BBICOKOH CKOPOCTH TPaHCHOPTHPYEMOM
KUJKOCTH.

MakcumanbHas TeMiepaTypa TPaHCIOPTUPYEMOW Cpeabl UIsl BHYTPEHHHUX ITOKPBITHM HA OC-
HOBE BCeX BUIIOB IleMeHTa cocTasirsteT 65 °C.

B o6mem cirydae BBIOOp IIEeMEHTA, UCIIOIB3YEMOTO IS TIOKPBHITUS. BHYTPEHHEH MOBEPXHOCTH
TpyO, MOXKET ObITh clieNaH Ha ocHoBaHUM Tabmuupel 4.1. [IpenenbHo 1omycTHMble KOHLIEHTpAUU
Pa3IMYHBIX XMMHUYECKHUX BEIIECTB B TPAHCIOPTHUPYEMOM >KMJIKOCTH MPU UCHOJIb30BAaHUU TJIMHO3E-
MHCTOTO LIEMEHTa, KaKk HauboJiee CTOMKOIo K arpecCUBHBIM CpejiaM, YKa3aHbl B Tabmuie 4.2,

ITo 3aka3y [Torpeburens na Tpyos! 3 BULI', npoussenennsie OO0 «JITK «CBoOonaHsIi co-
KOJI», MOXKET OBITh HAHECEHO BHYTPEHHEE 3alllUTHOE MOKpPHITHE, cojepkaliee JI000i 13 BbIlIene-
pEUMCICHHBIX TUIIOB LIEMEHTA.

Tabnuna 4.1 Br160p Tumna nemeHra.
XapakTepucTuka Ioptnana- | CynegpatocToit- | ['muHO3eMHUCTHIN
Cpenbl LEMEHT KUH IEMEHT LEMEHT
MuHMMaIIBHOE COACPIKAHNE
AeP 6 5,5 4

g PH
MaxkcumanbHO€E COIepKaHue
(Mr/m) st
- arpeccuBHorO CO> 7 15 HEOTPaHUYEHHO
- cyabdara(SO4--) 400 3000 HEOrPaHUYEHHO
- maraus (Mg™") 100 500 HEOrpaHUYEHHO
- ammonus (NHy) 30 30 HEOTpaHUYEHHO
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Tabmuma 4.2  TlpenenabHO TOMyCTHMOE COACP)KaHNE XUMUUYECKHUX BEIIECTB B TPAHCIIOPTH-

pyeMoﬁ KUAKOCTU IJIA HOKPBITHUA U3 BBICOKOTTIMHO3EMHUCTOTI'O IEMCHTA.

XumMuueckoe I'1MHO3eMHUCThIN
BellecTBO HeMEeHT
OTHUIOBBIA 50 %
MeTHnoBsIit 50 %
DTUIIEHTJINKOIb He orpannueno

AJmpaTuyecKue yrieBoaopoabl

YalT-cuupur

He orpanuueno

Jn3zenpHOE TOITNBO, OCH3MH, He(DThH

He orpannueno

Kepocun

He orpanuueno

ApoMaTHyecKHe YIJIeBOI0POaAbI

Kcuon, xcunon

He orpanuueno

bensou1, cTUPOIN, TUTPOUH

He orpanunueno

Macna

Cwmasku, ra3oyvH, IPOU3BOIHbIE He orpanunueno
Opranudeckue He orpanunueno
Bopa

IIpecHas Boga

He orpanunueno

ConeBoil pacTBop

He orpanunueno

I[I/ICTI/IJ'IJII/IPOBaHHaSI BOJa

He orpanunueno

XJIopupoBaHHas BOAA

He orpanunueno

XJ'[OpHpOBaHHbIe PACTBOPUTEIH

TpuxnopsTuiiexH

He orpanunueno

Xopodopm He orpanndeno
Kucaorsi

YKcycHast 40 mr/n
XpomoBast 10 mMr/n
JlumonHas 20 Mr/n
ConsiHas 3 mr/n
MoJtouHas 15 mr/n
A3zoTHas 6 Mr/n
[[aBeneBas 12 mr/n
®DochopHas 10 mr/n
Cepnas 10 mr/n
JyounbHas 200 mr/n
BunHas 50 mr/n
lenoun

AMMHax 18 %
AHUIUH He orpanuueno
JumernnamMuH 0,6 %
DeHoJ1, Kpe3ol He orpannueno
T'uapokcun kamust 560 mr/n

[Tupunun He orpannyeno
XWHOJIMH He orpannueno
Tunpoxcun HaTpust 400 mr/n
TpumeTniiaMuH He orpannueno
Cosmn

Xnopun HaTpus 25 %
Xopuj Kanvst 25 %
Cynbdhar aMMOHUS 5%

[To cneunansHoMy TpeboBanuio [Torpedburens nosepx LI HaHOCUTCA CIIOH M30IALMOHHO-

T'O IMOKPBITHUA HA OCHOBE BHOKCHHHOP'I CHHTETUYECKOI CMOJIEL.
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4.3 Koppo3unoHHOCTH MOYBbI

VYI10KXeHHbIEe B TPYHT TPYObI MOJABEPKEHBI PA3IUYHBIM BIMSHUSAM, B TOM YHUCIIE€ KOPPO3UOH-
HOMY BJIMSIHUIO TIOYBBI U 3aCBIIKU.

[ToaToMy BO3HHMKAeT HEOOXOAMMOCTh BHHUMATEIBHOIO H3YYEHHSI MECTHOCTH, IO KOTOPOM
IperoiaraeTcsl MpoKIaaka Oyaymero TpyoonpoBoa. AHaIU3 KOPPO3SHOHHOCTH MOYBHI IAaET BO3-
MO>XHOCTh OLICHHUTH CTEICHb €€ BO37ciicTBUA Ha marepuain Tpyo (BYUILI) u mpaBuimbHO BBHIOPATH
THUII BHEIIHETO 3alIUTHOTO MOKPBITHUS.

Kpurepusmu onacHoctu koppo3uu Tpy6 uz BULLIT MoryT CiryKuTh:

— BEJIMYMHA Y/I€IbHOTO JIEKTPUUECKOT0 COIPOTUBIIEHUSI IpyHTa p MeHblie 30 OM-M;

— BenuuuHa pH mensb1e 6;

— 3arpsi3HEHUE TOPOJCKUMHU U IPOU3BOJCTBEHHBIMU CTOYHBIMU BOJAMHM, a TaK)Ke€ OpraHu4e-
CKHMMH BEUIECTBAMHU, TOCTYIUBIIMMHU C TPOMBINIICHHBIMU BEIOPOCAMU;

— HaJM4Kie KOPPO3HOHHBIX 3JEMEHTOB M3-3a CBSI3U C HApY)KHBIMU METAJNIMYECKUMHU KOHCT-
PYKIHSIMH, CIIOCOOCTBYIOIIMMU MOSIBICHUIO MaKpomap.

Baxnelmm u3 nepedrciaeHHbIX KpUTEpHEB oltacHOCTU Kopposuu Tpyo u3z BULI sBisiercs Be-
JUYMHA YIAETBHOIO 3JIEKTPUYECKOIO COMPOTHUBIICHUS TpyHTa. DakTHUECKU OH ONpeneNisieT BCE JAPYTrue
(akTOpBI, CIOCOOCTBYFOIIHE KOPPO3HH.

[TonHbIi aHaTU3 KOPPO3UOHHOCTHU MOYBHI (€CIIHM 3TO CUUTACTCS HEOOXOTUMBIM) TPOBOJAUTCS B
3 srana:

- TonorpaduuecKuil aHaIu3;

- F€0JIOTUYECKOE U3YUEHUE;

- OCMOTP MECTHOCTH.

43.1 Tonoepaguueckuii ananus.

OO01mure moka3aTeii KOPPO3NOHHOCTH OIPEICIISIOTCS TPU TTOMOIIIH JETATbHOM KapThl, KOTO-
pasi 1aeT HHpOpMaIHIO:

- 0 KOHTYpPax MECTHOCTH (BBICOKHE MECTa CYIIIE H JyUIlle adpUPYIOTCS U, TAKUM 00pa3oM, Me-
Hee KOPPO3HOHHBIE; HU3KUE MECTa — ChIPhIE M HE adpUPYIOTCA, TOITOMY, BEPOSTHO, OoJiee Koppo-
3HOHHBIE);

- 0 BOJHBIX IIperpajgax, KOTOpble HEOOXOUMO Mepecedb, ChIPBIX YUaCTKAX;

- 0 IpyIax, 00JI0Tax, o3epax, TOPMSIHBIX yJaCTKaX U JPYTUX HU3KUX MECTaX, a TAKIKE OOBIY-
HO 3aCOPEHHBIX MECTaXx;

- 00 YCTBhEBBIX Y9acTKaX, 3aTOIUICHHBIX MECTAX, COJICHBIX 00JIOTaX M COJITHBIX MTOYBAX, Ipa-
HUYAIIUX C MOPEM.

Hcnonmb3yst KapThl MOYKHO OIIPEJICITATh 3arpsi3HEHUS U crieln(pUIecKre oKa3aTelid KOppo3u-
OHHOCTH:

- TJTOMIA/IH, 3arPSI3HEHHBIC PA3IMIHBIMU CTOKAMH, TAKUMHU KaK JKUJKUAE YIOOPSHHSI, CTOKU
CIIUPTOBOJIOYHBIX 3aBOJIOB, MOJIOYHOTO TIPOU3BOJICTBA, OTXOA0B OYMaKHO-IEJLTIOI03HOTO MTPOU3-
BOJICTBA U T.JI., WJIM KaHAJIM3alUel (B OCHOBHOM OT BIIAJIENIBIIEB JOMOB);

- MecTa BBIOpPOCa MPOMBIIIUICHHBIX OTXO0/I0B (IILTaK, KIIMHKEP U T.1.);

- OJIM30CTh TPOMBIIIJICHHBIX TPYOOIIPOBOIOB, UMEIOIINX YTCUKH TPAHCIIOPTHPYEMBIX KHJIKO-
CTel;

- IPOMBINIJICHHBIC TIPEITPHUSATHS, TOTPEOJISIONINE IEKTPUICCKHI TOK TOCTOSTHHOTO HAIIPSI-
JKEHUS.

4.3.2  Teonocuueckoe usyyeHue.

DT0 M3yYCHHE MTOKA3hIBACT Pa3IMUHbIC TIEPEMEIICHHUS CJIOCB W TIPEI0CTaBIIAECT HHPOPMAITHIO
0 MPUPOJIE MOYBBI U €€ MIPUPOTHON KOPPOIHOHHOCTH.

B pe3ynbraTe nmepBoHauaIbHOTO aHAIM3a MOXKHO PA3IMUUTh CIICAYIONIUE THITHI TIOYBBI:

C MaJIbIM PUCKOM: TI€CKH M I'PaBHii; KAMEHHCThIC MAaTEPHUAIIbI, U3BECTHSK.

C BBICOKHM PHCKOM: HM3BECTKOBAs IJIMHA; - TJINHBL
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C OYCHb BBICOKMM PHUCKOM: THIIC; MUPUTHI (3KEJIE3HBIC U MEIHBIC); COJIU, HCIOJIb3YEMbIC B
XUMHUYECKON MPOMBIIIIICHHOCTH (XJIOPU HATPUsl, Cyab(aT KalbIUsl); TOPIOYUE UCKOTIaeMbIe Bellle-
ctBa (OypsIit yroib, Topd, OUTYM).

HeobxonuMo mpuHUMATh BO BHUMAHUE MTOKA3aHUS TPUCYTCTBUS B MOYBE TOPIOYMX HCKOIae-
MBIX, 0COOEHHO aMMOHHUTOBBIX NMHUPHUTOB (CyIb(HI Keye3a), KOTOPhIe YKa3bIBAIOT HA BBICOKYIO
KOPPO3UOHHOCTH TTOYBHI.

Emme ogauM (hakTopoM, BIMSIONIMM HA KOPPO3UOHHOCTH TIOYBBI, SIBJISIETCSI BJIAKHOCTH.

['unporeonornvyeckoe M3y4eHHE HACHTU(UIUPYET BOJAOHEIPOHHUIIAEMBIC IMOYBBI, KOTOPHIE
YIEPKUBAIOT BOIY, a TAK)KE HAIWYHE BOAOYJICPKHBAIOIIUX CJIOEB. [ paHMIIBI 3TUX CJI0EB OOBIYHO
OTMEUEHBI MPUCYTCTBUEM POJIHUKOB. DTH TPAHHIIBI TPEOYIOT 0COOOT0 BHUMAHUS: KOPPO3ZHOHHOCTh
BOJIOHETIPOHUIIAEMBIX CJIIOEB MOXET ObITh O4Y€Hb BBICOKOM. T0 k€ KacaeTcsi ¥ BOJOYICPKUBAIOIINX
CJIOEB, €CII OHM OCYIIAIOT OKPYIKAIOIIKe IPYHTHI, COACpIKAIHEe PACTBOPUMBIE MUHEPAIBHBIE COJU
(x;mopun HaTpHs, CyIb(AT KAIBIKS U T.1I.).

4.3.3  Ocmomp mecmuocmu.

C noMouipi0 BU3yalbHOTO HAOJIOACHUS, U3MEPEHUN COMPOTUBIICHUS U aHATU30B (00pa3IoB
IpyHTa), OCMOTP MECTHOCTH MOMOTaeT MOATBEPAUTH U JOMOJHUTH 3aKIIOUYEHUS, CACNaHHBIC MPH
MOMOIIIM TONOTPa(hUIECKOTO U T€OJIOTUIECKOTO aHATH30B.

ConpoTuBieHne TpyHTa AaeT HHPOPMAIUIO O BO3MOKHOCTH MPOSBICHUS B TPYHTE AJIEKTPO-
XUMHUYECKON KOPPO3UH METaIlJIa. ITO OCOOCHHO BaXKHBIN MapaMeTp, IOTOMY UTO!

- OH (paKTUYECKH OMPEEIIsIeT BCe MapaMeTphl, CIIOCOOCTBYIOIINE KOPPO3UH (HAMYKE COJIeH,
BOJIBI U T.11.);

- €r0 OUYEHB JIETKO 3aMEPUTDH HA MECTE.

W3mepenus: mpoBOAATCS BAOJb MPEANOIaraeMoro MapupyTa 3akjiaJKu TpyOompoBoa depes
WHTEPBAJIbL, TPOJUKTOBAHHBIE TOMOJIOTHENH MECTHOCTH U Pe3yJIbTaTaMu N3MEPEHHIA.

Uem MeHBIIIE COMTPOTHUBIICHHUE, TEM OOJIBIIIE KOPPO3UOHHOCTH MOYBHL. B MecTax, rie usmepe-
HUSl COMPOTUBIIEHUS JAlOT pe3ynbTar MeHbie 30 OM-M, kelaTenbHO B3ATh 0Opasell 'pyHTa Ha
TIIyOMHE YKJIaJIKU U TPOU3BECTH U3MEPEHHE €T0 COMPOTHBICHUS B Ta0OPATOPHBIX YCIOBHUSX.

4.4 BHelHee 3aIUTHOE MOKPBITHE

JUis1 3aIUThl OT KOPPO3UU MOA3eMHBIX TpyOonpoBoaoB n3 BUIIIT B 3aBUCUMOCTH OT yCIOBUI
SKCIUTyaTaluu (KOPPO3MOHHON arpeCCUBHOCTH TPYHTOB U HAWYUS OJIY)KIAIOIINX TOKOB) MCIOJIb-
3YIOTCS:

— 3aIUTHBIC TOKPHITUS (KaK U30JSIIUMOHHBIC, TaK M MPOTEKTOPHOTO THIIA);

— cHenuajibHas MOoCTeNb Mol TPyOONPOBOA U 3achlllKa IPYHTOM, KaK MPaBUJIO, IIECKOM B Iie-
JSIX CHUOKEHUS! KOPPO3HMOHHOM arpeCCUBHOCTH IPYHTA.

CornacHo MexayHapogHomy ctanaapTy 1SO 2531 B 3aBUCHUMOCTH OT BHEUTHUX YCIIOBUH JKC-
mryatanun TpyoomnpoBooB 3 BUIID u ¢ yaeToM AeHCTBYIONNX HAIIMOHATBHBIX CTaHAAPTOB MO-
T'yT UCTIOJIb30BATHCS 3aUIUTHBIE HAPYKHBIE TOKPBITHS U3 CIEAYIOLUX MAaTEPUAJIOB:

— METAJUTMYECKNH IIMHK C OTIEJIOYHBIM c1oeM B cooTBeTcTBrH ¢ 1SO 8179-1;

— oborareHHasi IMHKOM (IIMHKOHATOJIHEHHAsT) Kpacka C OTJEIOYHBIM CJIOEM B COOTBETCTBUU
¢ 1SO 8179 - 2;

—TOJINYPETaH;

MOJIMATHIICHOBBIN pykas mo SO 8180;

— KJIEMKHeE JICHTHI,

— OuTyMHas Kacka Ui Kpacka Ha OCHOBE CHHTETHUECKON CMOJIbL;
AMOKCUJIHASL CMOJIA.

Cornacno Espomneiickomy crannapty EN 545 B xadecTBe HapyXHBIX MOKPBITHH MOTYT HC-
MOJIb30BATHCA:

— MOKPBITHE KPACKOW ¢ OOJIBIIUM COJIEp)KaHUEM IIMHKA, MUHUMaJIbHOM Maccor 220 /M2 ¥ OT-
JIEJIOYHBIM CIIOEM;
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— MOJUATUIICHOBBIN pyKaB (B JOMOJHEHUE [IMHKOBOMY IMOKPBITHIO C OTJICJIOYHBIM CIIOEM);

— CIUIaB IIUHKA C aFOMUHUEM C MCIIOJIb30BAHUEM HIIM 0€3 MCIOJIh30BaHUS JPYTUX METAILIOB,
¢ MHHUMAJIbHOI Maccoii 400 /M u OTJICIIOYHBIM CJIOEM;

— 3KCTPYAUPOBAHHOE IIOJUITUIIEHOBOE OKPHITHE B cOOTBETCTBUU ¢ EN 14628;

— MOJIMYPETAaHOBOE MOKPHhITHE B cOOTBETCTBUM ¢ EN 151809;

— IOKPBITHE LIEMEHTHBIM PAaCTBOPOM B coOTBeTCTBUU ¢ EN 15542;

— KJIeHKas JICHTa,

HapyxHble TOKPBITHSI PACIIPOCTPAHSIIOTCS Tak)Ke Ha (haCOHHBIE YaCTH U BCIIOMOTATEIIbHYIO
apMarypy.

st 3amuTel TpyoornpoBoaoB u3 BUIT Haubosbiiee pacnpocTpaHEHHE TOMYYHITH CICTYIO-
1€ BHELTHUE 3aIIUTHBIC TOKPBITHUS:

- CTaHJAapTHHIC (METAJUIMYECKUN IIMHK + OMTYMHasl Kacka MJIM Kpacka Ha OCHOBE CUHTETHYE-
CKO#t cMoJIbI, coracuo 1SO 8179);

- C JIONOJTHUTEIIBHOH 3alUTON (METATMYECKUI IMHK + OMTYMHAs Kacka WJIM Kpacka Ha Ooc-
HOBE CHHTETHYECKOW CMOJIbI + HaJieBaeMblil MPU MPOKIAJAKE MOJUITUICHOBBIH PYKaB, COTJIACHO
ISO 8180).

s 3amuThl TpyO, pabOTarOMIMX B YCIOBHUSIX OYEHb BHICOKOW KOPPO3HMOHHOW arpecCUBHOCTH
IPYHTa, MOTYT MCIIOJB30BAThCS JOMOJHUTEIBHBIE CPEJCTBA 3aIIUTHI (MIOKPHITUE TMOJIHMYPETAaHOM,
SKCTPYIUPOBAHHBIM MOJIUITUICHOM).

B kadecTBe MOMOJHUTETHLHOTO CPEJCTBA 3alIUTHI OT KOPPO3SMOHHOW arpecCMBHOCTH TPYHTA
PEKOMEH/IYeTCSI MCIOJIb30BaTh 3alIUTHYIO (MM IPOTUBOKOPPO3HOHHYIO) MOCTEIh. DTO paBHOMEP-
HO MPUJIETAIOLIUI CO BCEX CTOPOH K Hapy>KHOM 4acTu TpyOOIIpOBOJa CJIOM HearpecCUBHOIO IPyHTa
(mecka UM MECTHOTO TPYHTa, OCBOOOXKJIEHHOTO OT KaMHEH).

[lenecooOpa3HOCTh MPUMEHEHUSI KOHKPETHOTO MOKPHITHS B 3aBUCUMOCTH OT YAEITBHOTO
3IEKTPUUYECKOTO COMPOTUBIICHHSI TPYHTA (KaK OCHOBHOTO IapamMeTpa, OMPeIesIFoIIero KOppO3uOH-
HYIO arpecCUBHOCTh TPYHTA) MpUBe/eHa B Taduie 4.3.

Tabnuna 4.3 Br16op THma 3aimTHOTO MOKPBITHS.
VY nenpHOE 3JIEKTPOCONPO-
Turn 3alKUTHOTO MOKPBITHS
THUBJICHHE TpyHTa, OM-M

Bounee 30 BI/ITEIMHOG IMOKPLITHUEC WJIK TOKPBITHUEC HA OCHOBC CUHTCTHUYC-
CKOW CMOJIBI

2530 [MnuakoBOE + 6I:ITyMHoe IIOKPBITHE WIN IIOKPBITHE HA OCHOBE
CUHTETUYECKOU CMOJIBI

15-25 [MnuakoBOE + 6I:ITyMHoe IIOKPBITHE WIN HOIipBITI/Ie Ha OCHOBE
CHHTETUYECKON CMOJIBI + MOJMATUIICHOBBIN pYKaB

Menee 15 TpeOyroTcs TOMOTHUTETBHBIE UCCIIETOBAHUS

441  [unxosoe nokpvimue

CraHgapTHOE HUHKOBOE TIOKPBITHE SIBISETCS. aKTUBHBIM, BCIIEICTBUE FAJIbBAHUUECKOTO B3au-
MOJIEHCTBUS Mapbl HUHK-YYT'YH. [Ipu 3TOM MeXaHU3M 3alluThl UMEET JBOMHOMN 3P eKT: MpH KOH-
TaKTe C TPYHTOM (OPMHPYETCs TUIOTHBIN, CIUIOMIHONW M JIMIIKUN 3allIUTHBIA CIIOM M3 HepacTBOpH-
MBIX cojiell IMHKa. B ciyuyae noKanbHOrO MOBPEXKACHMS 3aIIUTHOTO MOKPBITHUS MPOUCXOIUT BOC-
CTaHOBJIEHHUE €70 IIEJIOCTHOCTH (3a CUET NOCTYIUIEHNS HOHOB Zn?* u3 Grmsnexammx HETIOBPEXKIEH-
HBIX YYaCTKOB K MOBPEXIEHHOMY, C 00pa30BaHHEM BIIOCIIEACTBUH HEPACTBOPUMBIX COJIEH ITMHKA).

Cornacno 1SO 8179-1 nokpeiTHe U3 METAJUIMYECKOTO IIMHKA JOJDKHO HAHOCUTBHCS Ha CYXYIO
MOBEPXHOCTh TPYOBI, HA KOTOPOH HE JTOJIKHO OBITh CIIEJJOB P>KaBUYMHBI, TOCTOPOHHHUX BEILIECTB U
3arpsI3HEHUM, MPENATCTBYIOIIUX aare3uu MNOKpbITHs. CpenHss macca LUHKOBOTO IOKPBITHS HE
OJKHA OBITH MeHbIe ueM 130 r/MZ, C MUHMMAaJIbHBIM 3HadeHueM ro 110 r/m2. Hanecenue IIUHKO-
BOT'0 TIOKPBITHSI OCYLIECTBIISIETCS AIEKTPOMETAIUIM3ALMOHHBIM HAITBUIEHUEM.



000 «JITK «CB0OOOIHBIN COKOII»
\@ crp. 61 u3 134
Pexomenmanmu 1o UCHOIL30BaHUIO TPYO

Cormacuo 1SO 8179-2 mys 3amuThl TpPYO MOTYT TaK)Ke MCIIOJIB30BATHCS ITMHKOHAIIOTHECHHBIC
KpacKH C CoJepXKaHueM IIMHKAa He MeHee 85 %, KOTOpble HAHOCSTCS KUCTHIO WM PACIbUIMTENIEM
CpemHsisl Macca MOKPBITHS ITMHKOBOH KpPacKOW HE JOJDKHA ObITh MeHbIne yeM 150 F/MZ, C MHUHU-
MaJbHBIM 3HaueHueM mno mecty 130 /M. [ToBepx HMHKOBOTO MOKPBITHUS HAHOCUTCS 3alUTHBIN
CJI0M OMTYMHOM KpacKH WJIM COBMECTHMOM C ITMHKOM TOKPBITHS Ha OCHOBE CHHTETHYECKHX CMOJI C
cpenHel ToamuHon He MeHee 70 MKM, MHUHUMAabHas TOJIIIMHA COCTABISIET 50 MKM.

Tpyosr BULLT, mOKpbIThIE METAUIMYECKUM IIMHKOM, UMEIOT MPEBOCXOIHYIO0 CTOMKOCTH MPO-
TUB KOppo3uu. HecMoTpst Ha 3TO, MOXKET OBITh PEKOMEHJIOBAHO HCIIOH30BAHKE JTOTIOTHUTEIHLHOM
3aIlIUTHI, B CJIy4ae €Ciu TPYOBbl 3aKJIaJIbIBAIOTCS B CHUIBHO KOPPO3HOHHOM TpyHTE. OTBIT MOKa3bI-
BaeT, YTO HAa MPAKTHKE JONOJHUTENbHAS 3alluTa HEe TPeOyeTcs, eCIu YAEIbHOE COMPOTHBIICHUE
MOYBBI IIpeBbIIACT 25 OM-M.

4.4.2  [lonusmunenoswiil pykae

He3aBucumo oT BEIMUMHBI 3JIEKTPOCONPOTUBIIEHUS TPYHTA IPUMEHEHNE OJTUITUIIEHOBOTO
pYKaBa JONOJIHUTEIBHO K BHEITHEMY LIMUHKOBOMY U OUTYMHOMY IOKPBITHIO PEKOMEH/YeTCs B Clie-
JYIOIUX YCIOBUSAX:

- HICKYCCTBEHHbIE TPYHTBHI, coJieprKaliue OyJIbDKHUKHI, KIMHKEP WIN IPOMBIIIICHHbBIE OTXO/bI
(4acTo BCTpEUaroLUecs] B HACEJICHHBIX U IPOMBIIIIEHHBIX palioHax);

- TOp(sIHBIE 0YBBI;

- [I0YBBbI, 3aTPA3HEHHBIE IPOMBIIIIEHHBIMHU, CEJIbCKOXO35IIICTBEHHBIMU OTXOJJaMH UJIU KaHa-
JIu3amnuen u T. 1.;

- [IOYBBI, COAEPKAIINE OTXO/Ibl TOPHOTO POU3BO/ICTBA;

- IOYBBI IIOJIBEP’KEHHBIE BIUSHUIO OTY)KJAIOIINUX TOKOB (>KeJIe€3HbIE IOPOTH, TPOMBILIEHHOE
000py10BaHuE, UCTIONb3YIOIIEE NOCTOSTHHOE HAPsKEHUE, OJIM30CTh KaTOAHO-3aIUIIIEHHBIX CTPYK-
TYp C HOBPEXIECHHBIM U30JIUPYIOLIUM MOKPHITHEM).

Marepuan pykaBa JOKEH COCTOSITh U3 OJUATUIIEHA, B KOTOPOM HET ITPUMECEN pereHepara,
pa3sMAr4uTENEH, HallOJIHUTENEH, KpacuTeneil. MaccoBasi 101 pa3Iu4HbIX BEHIECTB, KOTOPBIE MOTYT
COJIEpKaThCs B MaTepuale, He NoJkHa npesbimats 0,1 %.

CopepxaHue aHTUOKUCIIUTENEH B pyKaBe He JoJkHO mpesbimath 0,5 %. [lnenka pykasa
J0JKHA OBITh 6€3 JIBIPOK, I1eIel, MPOKOJIOB, OTBEPCTUI MM JTHOOBIX APYIUX HOBPEKICHUH,
BIIUSIIOLIUX Ha €€ MPOYHOCTb U HEMPOHUIIAEMOCTb.

[TnoTHOCTH MaTepuala pykaBa JoJDKHa ObITh B peaenax 0,91-0,93 r/em’.

[Ipenen npouyHocTH MaTepuasa MNpu PacTKEHUH B MPOJIOJIBHOM U ITONEPEYHOM HAIPaBJIEHU-
SIX JIOJDKEH OBITH HEe MeHee 11 H/mm>.

VY nnuneHue (Mpu pa3pbiBe MaTepualia B MPOA0JILHOM U TIONEPEYHOM HANPABICHHSIX ) JOJDKHO
ob1Tb He MeHee 300 %.

Homunanehas Tonmuna rmieHku coctasisieT 200 MmxM. OTpunaTeNnbHbIN 10MyCK Ha HOMU-
HaJIbHYIO TOJIIMHY HE J0JKEH npesbimath 10%.

PexomeHgamu 1o 3ammre TpyOOITpOBOIOB MOMATHIICHOBEIM PYKaBOM YKa3aHBI B pasjene 6.

4.4.3 Ilpakmuyeckue pekomeHoayuu
Omnpit, HakoruieHHBIH OO0 «JITK «CB0OOAHBII COKOM MOKA3bIBAET, YTO OOIBIINUNA MPOLIEHT

IPYHTOB O0sajgaeT ci1aboil Wi yMepeHHOW KOPPO3HMOHHOCTHIO. TakuM oOpa3oM, MpH MOJ3eMHON
yKJIaZKke TpyOOmpoBOJOB BO3MOXKHO Hcnoib3zoBaHue Tpyo OOO «JITK «CBoGoaHbIi COKOI»,
HMMEIOIIUX OCHOBHOE BHEIIIHEE 3alllUTHOE MOKPbhITHE: OMTYMHAs Kacka WJIM Kpacka Ha OCHOBE CHH-
TETUYECKOW CMOJIBI; CJIOW HAIBUIEHHOTO MHKA + OMTYMHAas Kacka MM Kpacka Ha OCHOBE CUHTETH-
YECKOH CMOJIBI.

B HekoTopbIX paitoHax TpeOyeTcsi IpUMEHEHUE JOMOJHUTEIbHON 3aIUThl TPYO MOJIUATHIIE-
HOBBIM PYKaBOM. JTO M€CTa, IJIe BHILICYIOMSIHYTHII aHaJIu3 IPyHTa MTOKa3ajl BBICOKYIO KOPPO3HOH-
HOCTB MOYBBI. [IpH MPOX0Xk/IeHNH Yepe3 CHIIbHO KOPPO3UOHHBIE MTOYBBI (MOPCKHE 3aJIMBHI, 00J10Ta,
COJISIHBIE TPYHTOBBIE BOJIbI) TPYOBI JOJIKHBI OBITh TOJHOCTBIO U30JIMPOBAHBI.
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ITo TpedoBanuro norpeduteneit OO0 «JITK «CBoOOMHBIN COKOI» UMEET BO3MOKHOCTh BbI-
MOJTHUTh aHTHKOPPO3UOHHYIO M3ossanuio Tpyo n3 BUID auamerpom ot 350 1o 1000 MM mosmumep-
HBIMH MaTepHajiaMy U3 MOKCUIHBIX U IMOJIUYPETaHOBBIX CMOJI.

Ionuypemanogvie noxpvimus NTPUMEHSIIOTCS JUIsl HAHECEHHSI HA BHYTPEHHIOI ITOBEPXHOCTb
TpyO (TOMIUHOM 10 2 MM):

- JUTSL CUCTEM XOJIOAHOTO MTUTHEBOTO BOJOCHA0XKEHHUS C TeMIEepaTypoit Bosl 10 35°C;

- JUI1 CUCTEM OTOIUICHHMS U TPAHCHOPTHUPOBAHUS cIaboarpeccCHUBHBIX Cpell ¢ TeMIlepaTypoun
TPaHCIOPTUPYEMOH JKUAKOCTH OT Itoc 5 1o miroc 150 °C;

- JUIsl CUCTEM MOJauy HE IUThEBON BOJIbI, IPEHAKHBIX CUCTEM U KaHAIU3aLUH.

[TonuyperaHoBOe MOKPBITHE, MO3BOJISIET YIYYIIUTh 3KCIUTyaTallHOHHBIE XapaKTEPUCTHKU
TpyO, co34aéT MPOYHOE aAre3MOHHOE MOKPHITHE, 00J1a/1al0IIee BHICOKONH CTENEHBIO MPOTHBOIACHCT-
BUS arpecCUBHBIM cpefiaM (BKJIKOYAsi PacTBOPHI KUCIOT U IIENOYei), abpa3suBHOMY U ruipoabpa-
3UBHOMY MW3HOCY, MEXAaHUYECKHM BO3JEHUCTBUSAM, BOJIOHEIPOHHUIAEMOCTBIO, AMIJIEKTPUUECKOM
CILUIOMIHOCTBIO. KpoMe Toro, mojanmypeTaHoBOe MOKPBITHE IKOJIOTUYECKU YUCTOE, TOXKApO- U B3PbI-
BOOE30I1aCHOE.

OnoxcuoHvle noKpvimusi MPUMEHSIIOTCS JJI1 HAHECEHUS! HAa BHYTPEHHIOI MOBEPXHOCTH TPYO
(TONIIMHOM 10 3 MM) ¥ Ha BHEIIHIOKO MIOBEPXHOCTH TPYO (ToymuHOM 10 150 MKM):

- JUISL CUCTEM XOJIOAHOT'O MUTHEBOTO BOJOCHA0XKEHHUS ¢ TemrepaTypoii Boasl 10 60°C;

- ISl CUCTEM OTOIUICHHS M TPAaHCIOPTHPOBAHUS CIa00arpeCCHBHBIX CPEJI C TEMIIEPaTypoi
TPAHCIOPTHPYEMOH KUIKOCTH OT mitoc 5 1o mitoc 150 °C;

- 17151 CUCTEM TPAHCHOPTHUPOBAHUS CTOYHBIX BOJ COACPKAIIUX arpECCHBHBIC BEIIECTBA, B TOM
qHCIIe CoAepIKaIIre He(hTePOTYKTHI.

DOINOKCUHBIE MOKPBITUS UMEIOT: HU3KYIO BJIArOKUCIOPOJONPOHUIIAEMOCTh, BBICOKYIO MeXa-
HUYECKYIO MPOYHOCTb, BBICOKYIO U CTAOMJIbHYIO BO BPEMEHHU AJIr€3UI0, CTOMKOCTh K KaTOJHOMY OT-
CJIaMBaHUIO, XOPOIINE TUINCKTPUUECKUE XaPAKTEPUCTUKHU, YCTOMUNBOCTD K YIbTPa(HOIETOBOMY U
TEIJIOBOMY CTapeHUHU, CTOMKOCTh K arpecCUBHBIM cpenaM. M30s1nOHHbIE MOKPHITHS HAa OCHOBE
AMOKCUIHBIX CMOJI COXPAHSIIOT CBOM JKCILTyaTallMOHHbIE (PYHKIMH B IIMPOKOM HMHTEpBAJE TeMIIe-
paTyp SKCIUTyaTalluud TpyOONpoBOJOB, oOecneuuBas UX 3allUTy OT KOPPO3MHM HAa MaKCHUMAaJbHO
BO3MOXXHBIH CPOK MX DKCILUTyaTalllH.

4.5 DJIeKTPOXUMHYECKAS 3aIUTA

Onexkrpoxumuueckast 3ammra (9X3) oT KOppo3uu MPOJOKEHHBIX B 3eMJIe TPYOOIPOBOJIOB M3
BUIII" ¢ coenuHeHUsMH, OOECTICUMBAIOIIMMH HETIPEPBIBHYIO 3JEKTPUUYECKYIO CBSI3b 0 METaly,
JIOJDKHA MPOU3BOANTHCS B TPYHTaX BBICOKOW KOPPO3MOHHOM arpeccuBHOCTH (P < 15 Om-M) u (uim)
IPH OMACHOM JICHCTBUH MOCTOSIHHOTO Oy /JArOILEr0 1 IIEPEMEHHOIO TOKA IPOMBIIITIEHHOM YacTOTHI.

[Ipu pemennu Borpoca o 11eJaecoo0pazHOCTH 3aMThl 0T Koppo3uu Tpydo BUIII mpu omac-
HOM JICUCTBUM OJNYKJAIOIINX TOKOB CIIE€IyeT pa3inyaTh JIBa Clydasi:

— TpyOBI H30IMPOBAHBI OJIHA OT APYTOii;

— MMeEEeTCSl MeTaJUTMUEeCcKast CBSI3b MEX]ly TpyOamu.

B cirydae m3omsiiim CThIKOB TpyO, X3 TpyOOIpoBo/Ia B 30HE BIMSHUS OTYXKTAFOIINX TOKOB HE Tpe-
oyercs. Otka3 oT X3 000CHOBaH MaJIOl BEPOSATHOCTBHIO OMACHOTO JEHCTBHSI KOPPO3MOHHBIX MaK-
porap OT KOHTaKTa ¢ MOCTOPOHHUM KaTOAOM, UM KOPpO3uel Moj AedcTBUeM Oy Aarollero Toka
(Hanmpumep, B TpyOomnpoBojax u3z BUILLI', cMOHTHPOBAaHHBIX K3 TPYO JIMHON 6 M C YIUIOTHUTEINb-
HBIMU PE3MHOBBIMU KOJIBLIAMU MEX1Y HUMH).

[Tpumenenne X3 00s3aTENIBHO B TEX CIIydasix, KOT/Ia UMEETCS METAIIIMUECKasi CBSA3b MEXKIY
TpyOamu ((QuiaHLeBble U CBapHbIE coeMHeHus1) U Tpyoorposos uz BUILLI™ naxoautcs B 30He omac-
HOTO JACUCTBUS OTYKJIAIOMINX TOKOB.

s Bei6opa tuma X3 tpyodonpoBoaoB n3 BUILT Heooxoaumo pykoBoactBoBatbest [OCT
9.602.
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5 MexaHH4YeCKHE CBOMCTBA

5.1 JlaByieHus (TEPMUHOJIOTHA)

[Tpu ynoTpebieHnH TepPMHUHA «TaBICHUEY» HEOOXOMMO Pa3indyarh TepMUHOJIOTHIO [loTpedu-
Tenst (CBSI3aHHYIO C PACCMOTPEHUEM THAPABIMYECKUX XapAKTEPUCTHK) U TEPMUHOJIOTHIO H3TOTOBU-
Tens (CBA3aHHYIO C 3P GEKTUBHOCTHIO MTPOTYKIIUH )

5.1.1 Tepmunonoeus [lompebumens

MakcumanbHoe pabouee gaBiaeHue (P pas.)

Camoe BBICOKOE JIaBJIEHHE, CYIIIECTBYIOIIEE B OMPEIEICHHON CUCTEME, IKCILTyaTUPYIOLIeHCs
IIPHU MTOCTOSHHBIX YCIOBUAX. OnpenensieTcs Npy 3aKkauuBaHUU B OTKPBITBINA O0ak WK pe3epByap, HO
TpeOyeT OTAETBLHOIO U3yUYEHHUS B CIydae MPsIMOTO 3aKaYMBAHUS B CUCTEMY TPYOOIIPOBOIOB.

MakcuMaabHOE pacueTHOE AABICHUE (Puuc pacy.)

MakcumanbHOe paboudee IUIIOC KOHCTPYKTUBHBIM 3amac MPOYHOCTH, YTOOBI Y4ECTh JIHOOBIE
HEU3BECTHBIE JIEMEHTHI B OIICHKAX WJIM PE3KUE CKAYKW JaBieHUs (THAPABIMYECKUN yaap u T...).
DTO [1aBJICHUE SIBISIETCS OCHOBHBIM ISl BBIYMCIICHUS CONPOTHUBJICHUS BHYTPEHHEMY IABJICHUIO.
KOHCTpYKTUBHBIH 3amac MPOYHOCTH MOXKET ObITh YMEHbIIIEH B OOJbIlIeH UM MEHbIIEH Mepe, B 3a-
BUCHUMOCTU OT TOTO, YCTAHOBJICHBI WM HET CUCTEMBbI MOJABJICHUS THIPABIMYECKOTO yaapa, U OT
3amaca Mpo4YHOCTH CaMOI'0 MaTepuara.

Praxe.pacs. = Puac.pag. T 3a11aC IPOYHOCTH

JlaBieHrie MECTHOTO MCIBITAHUS (Pecmucn)

JlaBnenue, NpuKIIaabIBa€MOE K MarucTpajid Ha MECT€ YCTAaHOBKHU, YTOOBI ONPEICIIUTh €€ CTa-
OMJIBHOCTh U BOJOHEIIPOHUIIAEMOCTh Tepe]] HauajaoM HCMojb30BaHus. [lomydaercs yBennueHuem
MaKCHMaJIbHOTO pabodvero JaBJICHHUS B COOTBETCTBUU C ONPEICICHHBIMU IIPABHIIAMHU.

Pucer.nen. = Puaxc.pas. T yBEITHUCHNE

5.1.2  Tepmunonoeus useomosumers

Jonycrumoe pabouee nasnenne (PFA)

CamMoe BBICOKOE JaBJIEHHE, KOTOPOE MOXKET BBIJIEP:KaTh KOMIIOHEHT TPYOONpOBOa MPHU JTaH-
HOW TeMIlepaTrype W MPU MOCTOSHHBIX YCIOBHSX. YUHUTHIBACT raOapuThI U3JICTHs, CBOWCTBA MaTe-
pHalna u 3anachl IPOYHOCTH, 3aJI0)KEHHBIE H3TOTOBUTEIIEM.

MakcuManpHO JIONyCTUMOE pabouee gasienune (PMA)

Camoe BBICOKOE JTaBJICHHE, KOTOPOE KOMIIOHEHT TPYOOIIPOBO/Ia MOXKET BBIJIEPKUBATH B yCIIO-
BUSIX DKCIUTYaTalllH TIPH JAHHOW TEMIIepaType U MPH PEe3KUX CKadKax JaBJICHUs. Beraucisercs kak
MPOM3BEICHUE IOMYCTUMOTO paboYero AaBleHus U BENUYUHBI 1,2.

PMA = 1.2 x PFA

JlonycTuMoe ucnblTarelbHoe gapinenue (PEA)

CaMoe BBICOKOE HCITBITATEIBHOE JIaBJICHHE, KOTOPOe KOMIIOHEHT TPYOOIPOBOIa MOXKET BBI-
JepKaTh B MPOIECCE MECTHOTO THAPOCTATUYECKOTO MCIBITAHUS, MPOBOIIETOCs Mepes HadyaaoM
WCIIOJTb30BaHUsT MAaruCTPaJIA. BEIYHCIAETCS KaK MPOU3BEACHHE JIOMTYCTUMOTO pabovero JTaBIecHUS U
BEJIWYMHEI 1,5.

PEA=1.5 x PFA

51.3  Jpyeue onpeodenenus

PN — uncnenHoe omnpeseneHue, BBIpAKEHHOE B BUJE 1IETIOT0 YMCIIa, IPUMEHSIEMOTo ISl CChI-
a0k (ISO 7268-83). Bce ¢uanueBoe 000pynoBanue 0JIMHAKOBOrO HOMHHaANBHOTO auamerpa (DN),
0003HaYeHHOE OJJUHAKOBBIM YHCIIoM PN, 10IKHO HMETh OJIMHAKOBBIE pa3Mepbl COEAMHEHUIT

Jns kaxnoro PN onpeneneHHOro Takum 00pa3oM, UMEETCsi COOTBETCTBYIOIEE COOTHOILIICHHE
PFA / temneparypa, yKa3aHHOE€ B COOTBETCTBYIOIIEM CTaHIApTE JJIsi JAHHOTO KOMIOHEHTa. J[is
komnoHeHToB u3 UL, PFA nns temneparypst or munyc 10 mo mmtoc 120 °C, BeipaxkeHo B 0apax u
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cootBerctByeT PN umciy (Hanpumep, PN 16, coorBerctByer PFA = 16 Gap mis temrepaTypbl OT
munyc 10 no ioc 120°C).

JaBnenue 3aBojIcKOr0 UCTIBITAHUS (Pap yen,) — THAPOCTATHYECKOE JABICHUE, UCTIOJIB3YEMOE
IIPH 3aBOJICKOM UCTIBITAHUY H3/CIHS.

5.1.4  Benuuuna oasnenus mpybonpogooa

B uenom, npu BeIOOpE COCTaBISAIOUIMX TPYOOIIPOBO/Ia BAXKHO MPOBEPUTH BHITIOJHEHHE TPEX
MPHUBEICHHBIX 3/IECh HEPABEHCTB:

Puakc.pa6. < PFA

P/"laK'C.paC'—l. S PMA

Puecm.ucn. SPEA

5.2 JomycTumoe padouee 1aBJjieHne

Tpy6sr OO0 «JITK «CB0OOIHBIN COKOM» pa3padOTaHbl C YYETOM TOTO, YTOOBI BBICPKHBATH
BBICOKHE JIaBJE€HHUs, OOBIYHO HAMHOI'O IPEBBIIIAIOIINE JaBJIEHHUS B TPYOONPOBOAHBIX CHCTEMaX.
310 00BsICHACTCS TeM (HaKTOM, UYTO TPYyOOIPOBOABI JOJKHBI BHIIEPKUBATH BHICOKUE HATPSIKCHUS,
KOTOPBIM OHH I1O/IBEPraloTCsl BO BPEMsl MOHTa)ka U I'MJIPABIMYECKOr0 UCIBITAHUS, a TAKXKE B Teue-
HUE UX CPOKa CITYXkOBbI.

Kak Obu10 CcKa3aHO paHee JONYCTUMOE pabodee JaBICHUE — 3TO CAMOE BBICOKOE JaBlICHHE,
KOTOPOE 3JIEMEHT TPyOOIpPOBOAa MOKET BBIACPKUBATH JITUTEILHOE BPEMsI ITPH JAaHHOM TeMIepaTy-
pe (cm. Tadn. 5.1). OHO COOTBETCTBYET MaKCHMAILHOMY IABICHHUIO, JUISI KOTOPOTO MpeIaraeTcs
JAHHOE M3/IeJHe, C YIETOM CBOMCTB YyryHa C MIApOBUIHBIM IpadUTOM, TaOapUTOB U3/CIUS U 3ara-
ca MPOYHOCTH. DTO AABJICHHUE JODKHO OBITh Beerja Ooble WM paBHO MAaKCHUMAJIbHOMY pabodemy
nasienuto. /st pyd OOO «JITK «CBoOOIHBIN COKOI» OHO MOXKET OBITh YBEJIMYEHO Ha!

- 20 %, 4yTOOBI y4ecTh pe3KHe CKauKH JIaBICHUS;

- 50 %, nnst MpoBeACHUS THIPABINYECKOTO UCTIBITAHUSI.

Tabmuua 5.1 Jomyctumoe pabodee aasnenue s Tpyo uz BULIT .

Honyctumoe pabouee nasnenne (MIla)
Y cioBHbBIM PacTpy6HOE
1Ipoxona, MM COCIMHCHHE! daHIeBOE COETUHEHHUE:
«TYTON» «RJIS» «RI»
80 6,4 8,8 2,5
100 6,4 7,5 2,5
125 6,4 6,3 2,5
150 6,4 6,3 2,5
200 6,2 49 2,5
250 5,4 3,6 2,5
300 49 3,4 2,5
350 45 3,0 2,5
400 4,2 2,5 2,5
500 3,8 2,5 2,5
600 3,6 3,2 1,6
700 3,4 2,5 1,6
800 3,2 1,6 1,6
900 3,1 1,6 1,6
1000 3,0 1,6 1,6
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5.3 Harpy3ku nousbl (XapaKTepucTHKH TPYO)

5.3.1  Cucmema 63aumodeticmeus «mpyoa/epyHmy»

YpoBeHb 3emMnu

(2}
=]
3

COMpoTuBneHue
9UHaU8n.1o

conpoTuBneHue

5.3.2  JKecmxue mpyoui

YpoBeHb 3emMnu

B 8/

=

144

o - yrox usruba

R A - y3ru6 MoOMeHTa

5.3.3  Tubkue mpyoul

YpoBeHb 3eMnu

MexaHudeckre XapakTepUCTHKHU 3aJI0)KEHHOW B IPYHT
TPYObI MOTYT OBITH OILIEHEHBI Yepe3 PACCMOTPEHUE CHCTe-
MBI B3aUMOJICHCTBUSA «TpYyOa/TPyHT»: B3aUMOJECHCTBUE
TPYO C OKpPYKAIOIIUM TPYHTOM 3aBUCHUT OT UX KECTKOCTH
WJINA THOKOCTH, KOTOPBIE, B CBOIO OYEPE/ib, XapAKTEPU3YIOT
BO3HHUKAIOIINE HAMPSDKEHUS TIPH PA3IMYHbBIX YCIOBUAX 3a-
KJIaJIKH.

TpyOsl MOTYT OBITH pa3/ieieHbl HA 3 KaTETOPUH, COTIIACHO
UX COIPOTHUBIIEHUIO BHELIHEW HarpysKe:

- JKECTKUE TpyOsl;

- ruOkue TpyOsl;

- TIOJTY’)KECTKHE TPYOBI.

[Tpumepsl: acOOLEMEHT, IPEIBAPUTEIBHO HAIPSKEHHBIN
OeToH.

XapaKTepUCTUKU: )KECTKUE TPYObI IOMYCKAIOT JIUILb Ma-
Jy1o cTeneHs oBanu3anuu. [lepopmanns HegocTarouna
JUIs TOTO, YTOOBI BBECTH B JIEWCTBUE CUIIbI OOKOBOM MOJI-
JIePKKH, TEHCTBYIOIINE CO CTOPOHBI IpyHTa Ha TpyOy. Ta-
KHUM 00pa3oM, BCs Harpy3ka rpyHTa, JefcTByoIas Ha
TpyOy cBEepXY, BOCIIPUHIUMAETCSI TOJILKO TPYOOH, BHI3bIBA-
€T CUJIbHbIE N3THOAIOIIMe MOMEHTHI B €€ CTEHKAX.
Kputepun KoHCTpYHpOBaHUS: OOBIYHO MaKCUMAaIIbHAs
paspyluTenbHas Harpys3Ka.

BoiBosibI: jkeCcTKHE TPYOBI CITIOCOOCTBYIOT KOHILIEHTPALIUH
Harpy3oK B BepXHEW U HWKHEH Toukax TpyObl. XapakTe-
PUCTHKH CUCTEMBI B3aUMOJICHCTBHS OKECTKAsl TPY-
OBI/TPYHT» CHJIBHO 3aBUCAT OT YIjla OCHOBaHUS () U, clie-
JIOBATEIbHO, XOPOIIeH OATOTOBKA OCHOBAaHHS, OCOOEHHO,
€CJIM UIMEET MECTO JIONOJTHUTEIIbHAsL Harpy3Ka OT TpaHC-
nopra.

[Tpumepsl: miIacTMaccel, CTaib.

XapakTepuCTUKH: THOKUE TPYOBI BRIACPKUBAIOT OOJIBIIINE
BEpTUKAJIbHBIE OTKIOHEHHUs O0e3 oTKa3a. Harpyska rpyHra,
JeiicTByroImas Ha TpyOy cBepXy, MPOCTO cOamaHcupoBaHa
cujamMu OOKOBOM MOJIEPIKKH, MPUIIOKEHHBIMU K TPyOe co
CTOPOHBI OKPY’KAIOIIEro IPYyHTA.

Kputeprn KOHCTpYHpOBaHHS: MAaKCUMAIILHO JOMYCTHMAS
OBAJIM3AIIHS UM MAKCUMAIILHO JIOMTYCTUMOE HANPsKEHUE
n3ruda, TaK)Ke COMPOTUBIICHUE TTPOIOTBHOMY H3THOY.
BrIBobI: CTAOMIBHOCTH CUCTEMBI B3AUMOACUCTBUS «THO-
Kas TpyOa/TPyHT» HEIIOCPEICTBEHHO 3aBUCUT OT BO3MOXK-
HOCTU MaTepuasa 3achllIKH CO3/]aBaTh CHIIbI OOKOBOM TOJI-
JEPKKH, U, CIIEIOBATEIBHO, OT MOIYJISI ITACCUBHOTO CO-
npoTuBieHus rpyHTa E’, KOTOpEI B CBOIO O4epeh 3aBU-
CHUT OT KayecTBa 3aChIIIKU U OT €€ YIUIOTHECHUSI.
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5.3.4  Ionyscecmxue mpyowi

YpoBeHb 3emnu [IprMepsI: 9yT'yH C HIAPOBHUIHBIM TPAPHUTOM.
XapakTepUCTUKH: MOIYKECTKHE TPYOBI JOMYCKAIOT HEOO-
XOJMMYIO CTENIEHb OBAJIN3ALIMH, BO3ZHUKAIOIIYIO BCIIEACT-
* * * BUE BO3JICHCTBHS CBEPXY Ha TPYOY HArpy30K rpyHTa, JJIs

TOT0, 4TOOBI MPOSBUIIUCH CHITBI OOKOBOW MO IepKKu. Ta-
KUM 00pa3zoM, Ha TpyOy JAEMCTBYIOT elle 2 CUJIbL: TaCCUB-
Hasi cuiia OOKOBOM MOJICP)KKH U BHYTPEHHUE HANPSHKCHUS
u3ruba B creHke. [loaTromy, conpoTuBiIeHUE AABICHUIO
TPYHTa CBEpXY paclpeie]IeHO MY COIPOTUBICHHEM
HEMOCPEACTBEHHO TPYObI U CONPOTHBIIEHUEM I'PYHTA, KO-
TOPBIN €€ OKPY)KAET, B IPONOPIIMHU, ONIPEIEIIEMON OTHO-
neHreM K03 (HULUEHTOB KECTKOCTU TPYOBbI U TPYHTA.
Kpurepnu KOHCTpYHUpOBaHHS: MAKCUMAIIBHO JTOITyCTUMOE
HarnpspKeHue u3ruda (A1 MajblX JUaMeTpOB) UM MAaKCH-
MaJIbHO JIOMTyCTUMAsl OBIM3ALUS (U1 OOJBIINX JAUAMET-
poB).

BoiBosibI: pacripesensisi CUIIbl MEXIy TpYOOH U TPYHTOM,
cucTeMa B3aUMOJCHUCTBUS «IIOJyXKeCTKas TpyOa/IpyHT»
o0ecrieynBaeT 3alIuTy MIPOTHUB JIFOOBIX U3MEHEHH CO Bpe-
MEHEM B OajaHce CHJI WJIM U3MEHEHUH B OCHOBAHUM.

5.4 I'1yOuHa 3a10:xeHust

MakcumManbHas 1 MUHUMaJIbHas TTyOMHBI 3aJI0)KEHUS 3aBUCAT OT TUMA TPYO W YCIOBHHA YK-
JaaKu (3aChIIKN).

[Mocnenyromas tabnuma 5.2 ToOKa3bIBaeT MAKCUMAIBHYIO TIIYOWMHY 3aJIOKCHHS I TPYO
knacca K9 ¢ nomonHutensHOM Harpy3koi co cTopoHsl TpaHcmoprta (10 T Ha Koleco), U C y4eTOM
YCTIOBHH 3aKJIa/IKH, OTIPEEIICHHBIX Jaliee.

YpoBeHb 3emMiun

['my6Guna
3aJI0KEHHS
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Tabmmma 5.2 MakcumanbHas TJIyOrHa 3a7105KeHUs TPyO B 3aBUCUMOCTH OT THIIA YKIIAKH.

MaxkcuMasbHas IyOHHa, M

['myOouna
3aJI0KEHUS, M
Tun 1 80 | 100 | 125 | 150 | 200 | 250 | 300

DN (ycnoBubIit ipoxos TpyO)

0N |OIPB|WIN|F-

©

[EEN
o

[EEN
[EEN

[EEN
N

[EEN
w

[EEN
IS

Tum 2 7,

[EEN
a1
I
|
|
|
I
L
I
|
|
|
|
I
I
|
|
|
|
|
|

[EEN
[op}
Y

Tun 3

[EEN
~

18
19 Tumn 4
20 EEENR 7 1t —f————
21
22
23
24
25 R e — — — — |- T————]
27 7

28 y
29 Y,

R e e e s

[Mpumeuanue — Tpyosr DN 250-300 3akmagsiBatoTcst Ha riryouHy He MeHee | M (mi1st Tuna 1).
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[Tponomxenue TabIUIIBI 5.2

MakcumainbHas ryOuHa, M
I'mybuna DN (ycinoBHBIH PpoXoj TPYO)

3ATOKE™ | 350 | 400 | 450 | 500 | 600 | 700 | 800 | 900 | 1000

HHS, M

FLTTFITSIS

é%%

MM/%I/

[Tpumeuanne — Tpyosr DN 350-600 3axnaapiBaroTcs Ha riryOuHy He MeHee 1,2 M (i Tuma 1).
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Ha npakTuke npuHATO pa3anyarh:

3amnoiHenne

- OKpY)KEHHUE TPYyOBI;
- 3aIl0JIHEHUE.
OxpyxeHue o0ecreurnBaeT CTabUILHOCTD

W/unu 3amumaet Tpyosl. OHO 3aBUCHT OT:
- XapaKTEPUCTHK TPYOBI (3KECTKasl, MOJy-

OkpyxeHHe

JKECTKasl, THOKasi);
- Harpy30K TpyHTa CBepXy (rryOnHa 3a-

JIOKCHUS, HAI'PY3KHU CO CTOPOHEBI TPAHC-

nopra);

- XapakTepa No4BbI (TpyHTa) — CKaJIUCTast
WM Pa3HOPOAHAS.

3anonHeHne MEHSETCs B 3aBUCUMOCTH OT 00JIACTH, T/Ie TPOU3BOIUTCS YKJIaaKa (CenbCKasi,
TOPOJICKAsT) M YIUTHIBACT CTAOMIBLHOCTD JJOPOTH.

prrl/le OIrpaHUYCHUS TAKKC BIIMAIOT HA YCIIOBUSA YKIIAAKU:

- HEJIONYIIEHUS 3aMEp3aHus MarucTpany (MUHUMalIbHas TITyOrHa 3aJ10KEHUS);

- iepeceveHue 0baacTel, KPUTUYHBIX K 0€30MacCHOCTH (JKeJle3Hble JOPOTH, aBTOCTPAbl);

[TpumenutensHO K TpyOonpoBoaam u3 BULLI onpeneneHo 5 TUIIOB yCIOBHIA YKIIAAKH (CM.
TabI1. 5.3), COOTBETCTBYIOIIUX HAUOOIIEE PaCIPOCTPAHEHHBIM «OKPYKEHHSIM.

Tabmuua 5.3

Tunsl yKiIagku.

Twumne! 3axIagku

Ty 3

F\{\{!fd’%
——— ]

N FFFFr
i

T
byt

HBI COJIEP)KaTh KaMHEW WK OBITh CUJIHLHO KOPPO3UOHHBIMHU.

Tpy6a yno-
Tpy0a yino- pyoay
KeHa 0 oce-
JKeHa B TIECOK, N
Tpy6a ymo- . BOM JINHUHU B
rpaBuil nian
JKEHa Ha MHU- yTpamMOOBaH-
IImockoe mie0eHp Ha N
JlHO TpaHmen o ITnockoe nuo | HUMyM 10 cm HBIH MECOK,
JTHO > rinyouny 1/8 N
CJIOH PBIXJIOTO rpaBuil UK
- DN u munm- GeHD. ML
Ta -
TPyH MyMm 10 cMm m :
N HUMyM 10 cm
o Tpyooi N
oj Tpyooi
YTpam6boBaH-
p YTpamboBaHn-
HBIN 710 Bepxa -
Crerxka ym- HBIN BBIOpaH-
. Cnerka yn- TpYOBI BbI- .
IIpocroe. He- | nOTHEHHBIN 10 N . . HBII MaTepual
. . JTOTHEHHBIH 10 | OpaHHBIN Ma-
YIJIOTHEHHBIN | OCEBOM TUHUM 710 Bepxa Tpy-
OxpyxeHue . Bepxa TpyObl, | TepHa (Ipu-
BbIOpaHHBIN TpYyOBI, BbI- . 05l (IpubIN-
.. . BbIOPAHHBIN OJM3UTEITBHO o
MaTepuan OpaHHBII Ma- o 3utensHo 90%
MaTepuan 80% mo cran-
Tepuat 0 CTaHAPTy
napty IIpoxk-
- [IpokTopa)
TOpa)
E’ (6ap) 11 21 28 35 49
o (°) 30° 45° 60° 90° 150°
BLibon MaTe He3zaBrcumo oT MCTIONB3yeMOro THITA YKIIAJIKH, OPUTHHAIBHBIC WIN TIPUBE3EHHBIE
pHanorl)a MaTepHalbl (COPTUPOBAHHBIE UM HET), TIPU MPSMOM KOHTAKTe C TpyOOil He T0JIK-
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* - Jlns tpy6 DN350 MM 1 TpyO Gosbiiero quaMmerpa He0O0X0MMO PacCCMOTPETh BO3MOXK-
HOCTb YCJIOBUH YKJIaJK1, HCKITIOYAIOIIUX THIT 1.

** - «[lnockoe 1HOY» ompesensercs Kak HeHapyIIeHHBINA TPYHT.

**E - «PpIXJIBI TPYHT» WM «BbIOpaHHBIA MaTepuam» ONPEIENAIOTCS KaK «ECTECTBEHHBIN
TPYHT, BBIHYTBI M3 TpaHIIEH, HE COJEpKallNil KaMHEW, HHOPOJHBIX MaTEepPHaJIOB U OJICJCHENOM
3eMITH.

*x&x - Jlns ompesenieHusl YIUIOTHEHUS TpyHTa 1Mo ctaHaapTy [IpokTtopa pykoBOJICTBOBaThCS
I'OCTowm 22733-2002 «I'pynThl. MeTon 1ab0paTopHOTO ONpEAesIeHUs] MAKCUMAIbHOM MJIOTHOCTH»
(mpunoxenue J| — Koaduiments! npuseneHus 3Ha4eHNUI MaKCUMaJIbHOMN TNIOTHOCTH U ONTHMAIb-

HOM BJIQXKHOCTHU TPYHTA K 3HAYEHUM, I1OJIy4€HHbIM MeToaaMu [IpokTopa).

KoHCTpyKTHBHBIE ITPEIOKEHUS, CIETaHHbIE ISl KaX /100 THIA YCIIOBUM 3aKIIaJKU:

- Harpy3Ka co CTOPOHBI ITOYBBL: BEC IIPU3MBbI IPYHTa HaJl TPyOOH;

- Harpy3Ka co CTOpOHBI TpaHcropTa: AuHamuuecku 10 T Ha KoJieco;

- YCIJIOBHSI 3aKJIaJIK1, XapaKTepU3yIOLecs YIJIOM OCHOBaHMs (L) ¥ MOJYyJIeM ITacCCUBHOIO CO-
NPOTUBIICHHS OKpYXatomiero rpyHra E” (cm. Tabnuiy 5.3);

- KOHCTPYKTUBHBIN 06a3Kc: ypaBHUBAHUE IaBJICHUS U OBAINU3ALIUY;

- KpUTEpHH: MaKCUMaJbHOE BepTHKaIbHOE OTKIOHEeHUE (AD/D) (oBanm3ainus), MaKCHMalb-
HOE JIaBJICHUE HA CTEHKH (Gmax).»

5.5  3amacehl IPOYHOCTH

HecmoTps Ha TO, YTO OIEHUTh MEXAaHUYECKUE HANIPSKEHUs (BHYTPEHHEE JAaBlIeHUE, BHEIIHSS
Harpyska), KOTOPbIM MOJABEPTatoTCs TPYOOTPOBOIBI B IIPOIIECCE OOCTYKUBAHUS IOCTATOYHO JIETKO,
JIOCTOBEPHO Mpe/icKa3aTh HAMPSHKEHUsS, KOTOPBIM OyIyT MOJBEPTrHYTHI TPYOBI B MpoOIlecce dKCILTya-
TallUM — JIOCTATOYHO CJIOXKHO. [loaTOMY, /sl TapaHTUM MaKCUMAaJbHO BO3MOJKHBIX CPOKOB JKC-
wryaTtaun, Tpyosl OO0 «JITK «CBoboaHbIH cOKOM» 0071a1at0T BHICOKUM 3aMIaCOM MTPOYHOCTH.

551  MunumanvHo ycmanognenHulll 3anac npoyHOCmu

Tpy6sr OO0 «JITK «CBOOOIHBIN COKOM» YAOBIETBOPSIOT CICTYIOIINM KPUTEPHUSIM:

- BHyTpEHHEe JIaBjeHue: paboyee AaBlIeHUE HEe TOJHKHO MPEBBIIAT MOJIOBUHY JaBICHUS, HA
KOTOpOE paccynTaHa Tpyoa;

- BHEIIIHSAS Harpy3ka: pabouee JaBleHUE HE JOJDKHO MPEBBIIATH TOJIOBUHY IpeJieNa IPOYHO-
CTH Ha U3ruo.

55.2  D¢ghexmusnwiii 3anac npounocmu

dakTuyeckas TONIMHA CTEHOK TPYObI Bcera 00blie, 4eM KOHCTPYKTUBHOE 3HaUCHUE.

TpyOsI pa3paboTaHbl, OCHOBBIBASCH Ha YCIIOBHOM IIpeJieiie TEKYYECTH, a He Ha Tpeierie
MPOYHOCTH Ha pa3psiB. Kpome Toro, TpyOsl 00121a10T OOIBITNM 3HAYEHUEM OTHOCHUTENBHOTO Y-
JUHEHUs, 9YTO caMo 10 ce0e JaeT XOpOoITuid pe3epB O€30MaCHOCTH.

55.3  Okcnepumenmanvhule dannble (015 mpyo u paconmvix yacmeti)
Ha pucynkax 5.1 u 5.2 yka3aHbl SKCIIEPUMEHTAIBHO MOJyY€HHBIE 3HAUEHUS PA3PHIBHOTO
JaBJICHUS JUIsl TpYO U (PACOHHBIX YaCTEH.



000 «JITK «CB0OOOIHBINA COKOII»
\@ crp. 71 u3 134
Pexkomenamu no uCroib30BaHUIO TPYO

Wamepennoe
pa3pbiBHOE
Aagnexue

MoacynTanHoe \ 2.
pa3pbiBHOe
pasnexwe \\
Maxcumanshoe o ‘

pabosee
Aasnenne

\‘,

|
l
100 150 200 250 300 350 400

Pucynok 5.1  Tpy6st BULLI'. [{aBnenue.

Wamepennoe

[ Pa3pbLIBHDE
Aasnexnue

MNoacynTanHoe

[ paspbiBHGE |
Aasnexue

Maxcumansnoe
paboyee
fannenwe

100 150 200

Pucynok 5.2 ®aconnble yactu u3 BUILI'. /laBnenue.
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TEM;

5.6 Bri6op nuamerpa

Br16op anameTpa HarmopHOM TpyObl OCHOBBIBAETCS Ha:
- TUPABIIMYECKHUX ITapaMeTpax (pacxo, MOTepH Harlopa, CKOPOCTh) IPaBUTALMOHHBIX CHC-

- OIITUMAJIBHBIX TUAPABIIMYCCKHUX U SKOHOMHYECKHUX IMapaMeTpax (CTOI/IMOCTB NEpeKavYruBaHUs

U aMOPTHU3AlIMOHHBIC pacxonm) HarOpHBIX CUCTCM.

CymeCTByeT HGO6XO,Z[I/IMOCTB Y4€Ta BO3BMOXKHBIX THAPABINYCCKUX YAapOB, KaBUTAllUH U ao0-

Pa3suBHOCTH, KaK q)yHKL[I/II/I OT 3KCILTYyaTallMOHHBIX YCHOBHfI, ad TaKKC YCTAHOBUTDH 3allIUTHI ITPOTHUB

HHUX.

5.6.1  I'pasumayuornnvie cucmemoi
['paBUTallMOHHAS CHCTEMA — 3TO TAKOW THIT CUCTEMBI, KOTOPBIH MO3BOJISIET PACIIPOCTPAHSITh

BO4Y MO HaHOpHOﬁ MarucTpajin OT €CCTECTBCHHOT'O MJIM HCKYCCTBCHHOT'O XpaHHWJIMIIA, HAXOAAIICT O~
Ci Ha BBICOTC Z, BceM OOBEKTaM CH8.6)I(CHI/IH, HaxogamMuMCA Ha BBICOTC Z<Z, oe3 JOITOJIHUTCIIbHBIX
3aTpaTt SHCPIruu U3BHC.

5.6.2  Ilpunyun eévibopa pasmepos

1. XapaKTEepPUCTUKH CUCTEMBI

Q - HeOOXOAMMBIT pacxox, M /c.

HeoOxonuMmsr:

- IMKOBOE 3HAYEHUE IIPU paclpeesieHuu (Haop MoKapHOro r1IpaHTa);

- CpeIHU HATIOp MpU CHAOKEHUH.

] - moTepu Haropa B CHCTEME, M/M.

V — ckopocThb BO/IBI B TPYOOIIPOBOIE.

D - nmamerp marucrpaiu, M.

L — uiHa Maructpand, M.

2. Tonorpadudeckne XapakKTepUCTUKA

Jnist pacueToB OepyTcs camMble HEBBITOJIHBIE YCIOBUSI.

- cHaOxeHue pesepByapa B ot pezepByapa A:

H = min ypoBeHb B A — max yposeHb B B.

B nensix 6ezomacHocTr 00paTHOE 3HaUYE€HUE OOBIYHO MPUHUMAETCS KaK MUHIUMAJIBbHBIH
ypOBeHb A.

- pacnpocTpaHEeHHe:

H — MUHUMANBHBIA YyPOBEHb A, YMEHbBLICHHBIN Ha (Z+P);

P — MuHIManbHOE HEOOXOMMOE JTABJICHUE B BBICIICH TOUYKE CUCTEMBI PACIIPEICIICHUS;
Z — BBICOTA BBICIIEH TOYKU CHUCTEMBI paclpeieeHHUs.

3. DopmyIsl
7Z'D2
= xV .
Q 4
2 2
dopmyna DARSY 3amumercs kak: | = AV = 28Q 5> e
20D =z°-gD
A — byukius ot (K, v, D), BeiBenena u3 popmyast COLEBROOK, rae k = 0,1 MM — miepoxo-
BaTOCTb.
4. Onpenenenue D
MakcuMalbHbIe TOTEPHU TABICHHS B CHCTEME! j= T M/M.

Huamerp (DN) Mmosxer ObITh OmnpeeneH:
- yTeM BBIYHMCIICHUH, pEIIEHUEM CUCTEMBI ypaBHEHHH, cocTosmei u3z popmyn DARSY u

COLEBROOK;

- IyTeM B3STHS 3HAYCHUH U3 TaOJUIIBI TOTEph Haropa (cM. Tadmuiy 5.4).
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5.7 IIpoduns TpydGonpoBoaa

Bo3znyx B TpyOonpoBo/ie OKa3bIBaeT BpeJHOE BO3ICHCTBHE Ha ero ¢pyHKunoHnuposanue. [Ipu-
CYTCTBHE BO3/[yXa MOXET BbI3BaTh:

- CHUKEHHE HaIlopa;

- HaIlpacHbIN pacxo]] SHEPTuu;

- PUCK TUPaBINYECKUX YAapOB.

[TpunHKMMast mpocThie Mepbl IPEIOCTOPOKHOCTHU MPH TUTAHUPOBAHUU TTPoduiIs TpyOompoBoIa
MO>KHO M30€KaTh ITHX SBICHHM.

5.7.1  Hcmounuk 8030yxa 6 mpybonposooe

[TpuHIMIIHATBHO BO3IyX MOXKET IOMACTh B TPyOOTIPOBO/I:

- BO BPEMsI €T0 HAIOJIHEHUS, CIISAYIOMIETO 3a THIPABIHYECKAM UCTIBITAHUEM (HMJTU BBIITYCKa-
HUEM BOJIbI U3 TPYOOIPOBO/Ia), M3-3a HEMPABUIHLHOTO KOJMYECTBA YCTPOUCTB CITyCKa BO3/yXa,

- yepe3 HacOoChl, €CITM BOJI03a00pHBIC TPYOBI WIIM CATBHIUKU HACOCOB HE TEPMETHUIHBI;

- KaK pacTBOPEHHBIN MO/ JaBJICHUEM (3aTeM BO3yX HAKAIUIMBACTCS B BRICOKMX MECTaX BIOJIb

npous)

5.7.2  Bausauue 8030yxa 8 Ma2ucmpasix
BozayiHeie mpoOKY BO3HUKAIOT B BHICOKUX MECTaxX U AePOPMUPYIOTCS MO BIUSIHUEM 3 (-
(dekTa MpOTUBOJABICHUSI.

A
[NoHWXeHHbIN r
h rmgpoctaTuy.
YPOBEHb

Pucynoxk 5.3 YcrnoBus B TpaBUTAIMOHHOM TPYOOTIPOBOIE.

Crarnyecku, BO31ylIHbIE TPOOKH TpaHCHOPMUPYIOT NaBieHue P oT BepxHeil yactu Tpydo-
IPOBOJIA K €r0 HIDKHEH yacTh; THIPOCTaTUYECKUi ypoBeHb najaet. Mcnons3yemoe nasienne H
YMEHBIIACTCS Ha BETMYMHY N, COOTBETCTBYIOIIYIO PAa3HUIIC YPOBHEW MEXTY KpassMU BO3YIITHOW
npoOKH M HEIOCTAOMIEH BRICOTOM Hamopa (puc.5.3).

JlnHaMu4ecku, MOKHO CUYUTATh, PEHeOperast MOTEepsIMUA HAIopa u3-3a TypOyJIeHTHOCTH B
ITOH TOYKE, YTO JAaBJICHUE YMEHbBIIACTCS TAK)Ke Ha BEIMUMHY N, clieoBaTebHO, M HAIlOp YMEHb-

IaeTcs.
MoaHATLIN rMApPOCTaTUYECKUA YPOBEHb

A A

HopmarnbHbI ruapocTaTU4ecKnii ypoBeHb:

Y

Pucynok 5.4 YcnoBus B HAIOPHOM TPYOOTIPOBO/IE.
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Tak e, KaK M U1 TPABUTAIIMOHHOTO TPYOOIPOBO/IA, BO3AYIIHbIE TPOOKH B HAIIOPHOM TPY-
OonpoBoze (puc. 5.4) 0Kka3bIBalOT BPEIHOE BO3ACHUCTBHE HA €r0 HOPMAIbHOE (DYHKIIMOHUPOBAHUE.
B aToM cityuae Bo3HHMKaeT npupoct AasieHus h (BbicoTa h TONMONHUTENBFHOTO MOIbeMa BOJIbI), KO-
TOpBIﬁ JOJIZKCH OBITH OD0ecIieueH HacoCcoM, IIOMUMO JaBJICHHUSA H, B ICIIIX KOMIICHCALlMM BJIMAHUSA
BO3JIyLITHOM NMPOOKH, yBENWYHMBas THAPOCTATUIECKUI YPOBEHb Ha 3Ty BenuuuHy. [y 01MHAKOBOTO
pacxoja noTpedIeHne YHEPTUU YBEINIMBACTCS B TAKOM )K€ COOTHOILICHHH.

Kpome Toro, 3Tn HemocTaTKH MPOSIBISIOTCS BO BCEX BBICOKHX MECTax TPyOONpPOBOAA, €CIIH
BO3AYLIHBIC KJIAIlaHbI B HEM YCTAHOBJICHLI HCIIPABUJIBHO. I[aHHBIe SIBJICHHUA CKJIaJbIBAKOTCA, U 00-
Imasi IpPOU3BOAUTENBLHOCTE TpyOOoIpoBoaa manaet. [IpaBuibHas ycTaHOBKA BO3IYLIHBIX KJIarnaHOB
SBIISICTCS. HEOOXOIUMBIM CPEACTBOM I BOCCTaHOBIICHHSI HOPMAJIBHOTO pacxoja.

Hakonern, cymecTByeT pucK TOTO, 4TO OOJIbIINE BO3AYIIHBIEC TPOOKH OyIyT HEPEHECEHBI I10-
TOKOM M3 BBICOKHX TOYCK MAarucCTpajnu B ApYyruc. 9to0 MNEPEMECIICHNUEC, KOMIICHCUPYCEMOC BHC3AIIHbIM
CTPEMUTEIBHBIM JIBIKCHUEM BOJIBI, TAKOTO K€ 00BbeMa, MPHUBEAET K CHIBHOMY THAPABIMYECKOMY
yhapy.

B urore, ecny B BBICOKHX TOYKaX TPyOOIPOBO/Ia IIOCTOSIHHO HE CITYCKaTh BO3/yX, TO:

- Harop INajaeT;

- DHEPTHSI PACXOAYETCS BITYCTYIO;

- MOI'YT BOSHHUKHYTb 'HAPAaBIIMYCCKUC yIaphl.

5.7.3. Ilpaxmuueckue pexomenoayuu

EcrecTBeHHbII KOHTYp Yknaaka TpyOonpoBo/ia AOIKHA OBITh CINIAHUPOBAaHA TAKUM
\ 00pa3oM, 9TOOBI 00ECTIEYNTh HAKOIIJICHHE BO3/IyXa B CTPOTO
"""‘-\ OTIpe/IeIEHHBIX BHICOKUX TOYKAX, IJIe YCTAaHOBJIEHO 000py10-

™\ BaHHME JUIA €T0 CITyCKa.
JKenarenpHel cienyromue Mepsl IPeI0CTOPOKHOCTH:

\ - [Ipupaiite TpyoonpoBoay ykiioH (cM. puc. 5.5), 4ro0sl 0bec-
NEYUTh JIBUKEHHE BO3/lyXa BBEPX (MAealbHbIM TpyOOIpoBOI
MMEET MTOCTOSIHHBINM YKJIOH: JKEJIaTEIbHbII 1 MUHUMAJIbHBIN
HAKJIOH 2-3 MM/M).
- N30eraiiTe M3MMIIHUX U3MEHEHUN YKIIOHA, BBI3BAHHBIX OT-
CJIEKHMBAHUEM KOHTYPOB 3€MJIH, 0COOEHHO Il OOJIBIIMX JTHa-
METPOB.
- Ecnu Tpy0ompoBo1 ropu30oHTabHEIH (CM. pHc. 5.6), co3naii-
T€ KaK MO>KHO 00JIbIlIe BEPXHUX (IIPUIOIHATHIX ) TOUEK IS
JOCTHKEHUS YKJIOHA:
2-3 MM/M Ha y4acTKe TI0JIbeMa,

| |23 Mw/m 4-6 MM/M Ha ydacTKe criaja.
_x | | [Tpodunu Takoro Tuna ¢ MOCTENEHHBIMH MOAbEMaMHU U Pe3-

| KHMHU CIIaJ]JaMH TTO3BOJISIFOT HAKAIUIMBATh BO3/1YX B BEPXHUX

=1 TOYKaX, IpeJoTBpalas J000e nepeMenieHre Bo3ayxa.
OOpatHbIif Tpo(UIIb HEXKETATENIEH.

4 — 6 Mm/M Ycranosure:
- BO3/IYIIHbIE KJIalaHbl B KAKA0H BEpXHEH TOUKE;
- BBIITYCKH BOJIBI B KON HUYKHEW TOUKE.

—

Pucynok 5.5 Tpy6omnpoBos ¢ mo-
CTOAHHBIM YKJIOHOM.

Pucynok 5.6 Tpybonposon ¢ me-
PEMEHHBIM YKIIOHOM.
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5.8

IHoTepu Hamopa

Pacuernble nanHble noTepps Hanopa A Tpyoonposoaos n3 BULII', nmeromux BHyTpeHHEE
[IEMEHTHO-TIECYaHOE MTOKPHITHE MPUBEACHBI B Ta0HIE 5.4.

Hcxonubie naHHbIE:

- ycioBHBIH poxoj Tpyoornposoaa (DN100 — 1000 mm);

- KOO PHUIHMEHT MEPOXOBATOCTH BHYTPEHHEH nmoBepxHocTH Tpydonposoga K=0,03 mm u

K=0,1 mm;

- KHHEMATUYECKAs BA3KOCTh BOJIBI 821,301-10'6 MZ/C;
- Temrieparypa Boasl +10°C;

- MPOU3BOIUTEILHOCTH TpyboIpoBoaa — Q, J1/c;

- CKOpPOCTh TTOTOKA BOABI — V, M/C;

- IOTEPH HAIoOpa B METpax BOJSHOTO CTONI0A Ha | KM JTHHBI TPyOOIIPOBOIA — |, M/KM.

Tab6muma 5.4 IToTepu Hanopa.
DN 80 DN 100
J, M/KM J, M/KM
Qale =003 | k=010 Vime | @M k=003 | k=010 | V,wik
MM MM MM MM
2,60 4,121 4,480 52,00 4,00 3,039 3,289 0,51
2,80 4,709 5,138 0,56 4,20 3,318 3,600 0,53
3,00 5,333 5,838 0,60 4,40 3,609 3,923 0,56
3,20 5,992 6,582 0,64 4,60 3,911 4,261 0,59
3,40 6,686 7,369 0,68 4,80 4,223 4,611 0,61
3,60 7,415 8,198 72,00 5,00 4,547 4,975 0,64
3,80 8,180 9,069 0,76 5,20 4,882 5,352 0,66
4,00 8,978 9,984 0,80 5,40 5,228 5,743 0,69
4,20 9,812 10,940 0,84 5,60 5,585 6,146 0,71
4,40 10,679 11,940 0,88 5,80 5,952 6,563 0,74
4,60 11,581 12,981 0,92 6,00 6,381 6,993 0,76
4,80 12,517 14,065 0,95 6,20 6,720 7,436 0,79
5,00 13,487 15,191 0,99 6,40 7,120 7,893 0,81
5,20 14,491 16,359 1,03 6,60 7,531 8,362 0,84
5,40 15,528 17,570 1,07 6,80 7,953 8,845 0,87
5,60 16,509 18,823 1,11 7,00 8,385 9,341 0,89
5,80 17,704 20,118 1,15 7,20 8,828 9,850 0,92
6,00 18,842 21,455 1,19 7,40 9,282 10,372 0,94
6,20 20,013 22,834 1,23 7,60 8,746 10,907 0,97
6,40 21,218 24,256 1,27 7,80 10,221 11,456 0,99
6,60 22,456 25,719 1,31 8,00 10,706 12,017 1,02
6,80 23,727 27,225 1,35 8,20 11,202 12,592 1,04
7,00 25,032 28,772 1,39 8,40 11,780 13,180 1,07
7,20 26,369 30,362 1,43 8,60 12,225 13,781 1,09
7,40 27,739 30,994 1,47 8,80 12,753 14,394 1,12
7,60 29,143 33,668 1,51 9,00 13,291 15,021 1,15
7,80 30,579 35,383 1,55 9,20 12,839 15,661 1,17
8,00 32,048 37,141 1,59 9,40 14,398 16,315 1,20
8,20 33,550 38,941 1,63 9,60 14,968 16,981 1,22
8,40 35,084 40,782 1,67 9,80 15,547 17,660 1,25
8,60 36,652 42,666 1,71 10,00 16,137 18,352 1,27
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8,80 38,252 44,592 1,75 10,50 17,658 20,140 1,34
9,00 39,885 46,559 1,79 11,00 19,244 22,010 1,40
9,20 41,550 48,569 1,83 11,50 20,894 23,961 1,46
9,40 43,248 50,620 1,87 12,00 22,608 25,993 1,53
9,60 44,979 52,714 1,91 12,50 24,387 28,107 1,59
9,80 46,742 54,849 1,95 13,00 26,230 30,302 1,66
10,00 48,557 57,027 1,99 13,50 28,136 32,579 1,72
10,50 53,168 62,654 2,09 14,00 30,107 34,937 1,78
11,00 58,002 68,542 2,19 14,50 32,141 37,376 1,85
11,50 63,037 74,693 2,29 16,50 40,914 47,947 2,10
12,00 68,275 81,105 2,39 18,50 50,699 59,817 2,36
12,50 73,714 87,780 2,49 20,50 61,493 72,987 2,61
13,00 79,354 94,716 2,59 22,50 73,291 87,456 2,86
13,50 85,196 101,914 2,69

14,00 91,259 109,374 2,79

14,50 97482 117,095 2,88

DN 125 DN 150
J, M/KM J, M/KM
Qe 003 | k=010] Vime | OV k=003 | k=010 V,wk
MM MM MM MM

7,00 2,832 3,070 0,57 9,00 1,844 1,984 0,51
7,50 3,209 3,490 0,61 9,50 2,034 2,193 0,54
8,00 3,607 3,936 0,65 10,00 2,252 2,412 0,57
8,50 4,027 4,408 0,69 10,50 2,438 2,641 0,59
9,00 4,469 4,906 0,73 11,00 2,653 2,880 0,62
9,50 4,931 5,429 0,77 11,50 2,876 3,120 0,65
10,00 5,415 5,977 0,81 12,00 3,107 3,388 0,68
10,50 5,920 6,552 0,86 12,50 3,347 3,656 0,71
11,00 6,445 7,151 0,90 13,00 3,595 3,935 0,74
11,50 6,992 1,777 0,94 13,50 3,852 4,224 0,76
12,00 7,559 8,428 0,98 14,00 4,116 4,522 0,79
12,50 8,147 9,104 1,02 14,50 4,389 4,830 0,82
13,00 8,756 9,806 1,06 15,00 4,669 5,149 0,85
13,00 9,385 10,533 1,10 15,50 4,958 5,477 0,88
14,00 10,035 11,285 1,14 16,00 5,255 5,814 0,91
14,50 10,705 12,063 1,18 16,50 5,560 6,162 0,93
15,00 11,396 12,867 1,22 17,00 5,873 6,519 0,96
15,50 12,107 13,695 1,26 17,50 6,194 6,887 0,99
16,00 12,838 14,549 1,30 18,00 6,523 7,264 1,02
16,50 13,590 15,429 1,34 18,50 6,863 7,651 1,05
17,00 14,362 16,333 1,39 19,00 7,206 8,047 1,08
17,50 15,154 17,263 1,43 19,50 7,559 8,454 1,10
18,00 15,960 18,219 1,47 20,00 7,920 8,870 1,13
18,50 16,799 19,199 1,51 20,50 8,289 9,296 1,16
19,00 17,651 20,205 1,55 21,00 8,665 9,732 1,19
19,50 18,524 21,237 1,59 21,50 9,050 10,177 1,22
20,00 19,416 22,293 1,63 22,00 9,443 10,633 1,24
20,50 20,329 23,375 1,67 22,50 9,843 11,098 1,27
21,00 21,262 24,482 1,71 23,00 10,252 11,573 1,30
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21,50 22,214 25,614 1,75 23,50 10,668 12,057 1,33
22,00 23,187 26,772 1,79 24,00 11,092 12,552 1,36
22,50 24,180 27,955 1,83 26,00 12,867 14,627 1,47
23,00 25,192 29,163 1,87 28,00 14,766 16,857 1,58
23,50 26,224 30,397 1,91 30,00 16,790 19,244 1,70
24,00 27,277 31,655 1,96 32,00 18,937 21,787 1,81
26,00 31,684 36,942 2,12 34,00 21,208 24,485 1,92
28,00 36,408 42,633 2,28 36,00 23,602 27,339 2,04
30,00 41,448 48,728 2,44 38,00 26,119 30,348 2,15
32,00 46,802 55,226 2,61 40,00 28,758 33,513 2,26
34,00 52,474 62,128 2,77 42,00 31,520 36,833 2,38
36,00 58,454 69,432 2,93 44,00 34,404 40,309 2,49
46,00 37,409 43,940 2,60
48,00 40,537 47,726 2,72
50,00 43,786 51,668 2,83
DN 200 DN 250
J, M/KM J, M/KM
Qe =003 | k=010] Vime | OV k=010 k=010 V,wk
MM MM MM MM
16,00 1,297 1,389 0,51 30,00 1,377 1,483 0,61
16,50 1,371 1,471 0,53 32,00 1,549 1,673 0,65
17,00 1,448 1,555 0,54 34,00 1,730 1,874 0,69
17,50 1,526 1,641 0,56 36,00 1,921 2,086 0,73
18,00 1,606 1,729 0,57 38,00 2,121 2,309 0,77
18,50 1,688 1,820 0,59 40,00 2,330 2,543 0,81
19,00 1,772 1,913 0,60 42,00 2,549 2,788 0,86
19,50 1,858 2,008 0,62 44,00 2,776 3,044 0,90
20,00 1,945 2,105 0,64 46,00 3,013 3,310 0,94
20,50 2,035 2,204 0,65 48,00 3,258 3,588 0,98
21,00 2,126 2,306 0,67 50,00 3,513 3,876 1,02
21,50 2,219 2,410 0,68 52,00 3,776 4,176 1,06
22,00 2,314 2,516 0,70 54,00 4,049 4,486 1,10
22,50 2,411 2,624 0,72 56,00 4,331 4,807 1,14
23,00 2,510 2,734 0,73 58,00 4,621 5,139 1,18
23,50 2,611 2,847 0,75 60,00 4,920 5,482 1,22
24,00 2,713 2,962 0,76 62,00 5,229 5,836 1,26
26,00 3,141 3,443 0,83 64,00 5,546 6,200 1,30
28,00 3,599 3,959 0,89 66,00 5,872 6,575 1,34
30,00 4,085 4,510 0,95 68,00 6,207 6,961 1,39
32,00 4,600 5,096 1,02 70,00 6,550 7,358 1,43
34,00 5,144 2,717 1,08 72,00 6,902 7,776 1,47
36,00 5717 6,372 1,15 74,00 7,264 8,185 1,51
38,00 6,317 7,063 1,21 76,00 7,634 8,614 1,55
40,00 6,946 7,788 1,27 78,00 8,012 9,054 1,59
42,00 7,604 8,548 1,34 80,00 8,400 9,505 1,63
44,00 8,289 9,342 1,40 85,00 9,406 10,680 1,73
46,00 9,003 10,172 1,46 90,00 10,467 11,922 1,83
48,00 9,744 11,035 1,53 95,00 11,583 13,232 1,94
50,00 10,514 11,934 1,59 100,00 12,752 14,609 2,04
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55,00 12,559 14,332 1,75 105,00 13,976 16,053 2,14
60,00 14,777 16,946 1,91 110,00 15,253 17,565 2,24
65,00 17,168 19,777 2,07 115,00 16,584 19,144 2,34
70,00 19,731 22,823 2,23 120,00 17,969 20,790 2,44
75,00 22,465 26,085 2,39 125,00 19,407 22,504 2,55
80,00 25,370 29,564 2,55 130,00 20,899 24,285 2,65
85,00 28,446 33,258 2,71 135,00 22,444 26,134 2,75
90,00 31,692 37,167 2,86 140,00 24,043 28,049 2,85

145,00 25,695 30,032 2,95

DN 300 DN 350
J, M/KM J, M/KM
Qe T-003 | k=010] V,wee | @M [Kk=003 | k=010 V,wl
MM MM MM MM

36,00 0,792 0,844 0,51 50,00 0,682 0,726 0,52
38,00 0,874 0,934 0,54 52,00 0,732 0,781 0,54
40,00 0,960 1,027 0,57 54,00 0,785 0,838 0,56
42,00 1,049 1,125 0,59 56,00 0,838 0,897 0,58
44,00 1,142 1,227 0,62 58,00 0,894 0,958 0,60
46,00 1,238 1,334 0,65 60,00 0,951 1,021 0,62
48,00 1,339 1,445 0,68 62,00 1,010 1,085 0,64
50,00 1,442 1,559 0,71 64,00 1,070 1,152 0,67
52,00 1,550 1,679 0,74 66,00 1,132 1,220 0,69
54,00 1,661 1,802 0,76 68,00 1,196 1,290 0,71
56,00 1,776 1,930 0,79 70,00 1,261 1,363 0,73
58,00 1,894 2,062 0,82 72,00 1,328 1,437 0,75
60,00 2,016 2,198 0,85 74,00 1,397 1,513 0,77
62,00 2,141 2,338 0,88 76,00 1,467 1,591 0,79
64,00 2,270 2,483 0,91 78,00 1,539 1,670 0,81
66,00 2,402 2,631 0,93 80,00 1,612 1,752 0,83
68,00 2,538 2,784 0,96 85,00 1,802 1,965 0,88
70,00 2,667 2,942 0,99 90,00 2,002 2,189 0,94
72,00 2,820 3,103 1,02 95,00 2,213 2,425 0,99
74,00 2,967 3,269 1,05 100,00 2,433 2,673 1,04
76,00 3,116 3,438 1,08 105,00 2,662 2,932 1,09
78,00 3,270 3,612 1,10 110,00 2,902 3,204 1,14
80,00 3,427 3,790 1,13 115,00 3,151 3,487 1,20
85,00 3,834 4,254 1,20 120,00 3,410 3,782 1,25
90,00 4,262 4,744 1,27 125,00 3,679 4,098 1,30
95,00 4,713 5,260 1,34 130,00 3,957 4,406 1,35
100,00 5,184 5,802 1,41 135,00 4,245 4,736 1,40
105,00 5,677 6,371 1,49 140,00 4,542 5,078 1,46
110,00 6,192 6,965 1,56 145,00 4,849 5,431 1,51
115,00 6,727 7,586 1,63 150,00 5,166 5,796 1,56
120,00 7,284 8,232 1,70 155,00 5,492 6,173 1,61
125,00 7,862 8,905 1,77 160,00 5,828 6,561 1,66
130,00 8,460 9,604 1,84 165,00 6,173 6,961 1,71
135,00 9,080 10,329 1,91 170,00 6,528 7,373 1,77
140,00 9,721 11,080 1,98 175,00 6,892 7,796 1,82
145,00 10,383 11,856 2,05 180,00 7,266 8,231 1,87
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150,00 11,066 12,659 2,12 185,00 7,649 8,678 1,92
155,00 11,770 13,488 2,19 190,00 8,041 9,136 1,97
160,00 12,495 14,343 2,26 195,00 8,443 9,606 2,03
165,00 13,240 15,224 2,33 200,00 8,855 10,088 2,08
170,00 14,007 16,131 2,41 210,00 9,706 11,086 2,18
175,00 14,794 17,064 2,48 220,00 10,594 12,131 2,29
180,00 15,602 18,023 2,55 230,00 11,520 13,223 2,39
185,00 16,431 19,008 2,62 240,00 12,484 14,361 2,49
190,00 17,281 20,019 2,69 250,00 13,485 15,546 2,60
195,00 18,151 21,056 2,76 260,00 14,523 16,777 2,70
200,00 19,042 22,119 2,83 270,00 15,599 18,055 2,81
210,00 20,886 24,323 2,97 280,00 16,712 19,379 2,91
DN 400 DN 450
J, M/KM J, M/KM
Qe =003 | k=010| Vime | @Y€ [Kk=003 | k=010| V,mk
MM MM MM MM
65,00 0,575 0,612 0,52 80,00 0,474 0,503 0,50
70,00 0,659 0,702 0,56 85,00 0,530 0,564 0,53
75,00 0,747 0,799 0,60 90,00 0,588 0,627 0,57
80,00 0,841 0,902 0,64 95,00 0,650 0,694 0,60
85,00 0,940 1,010 0,68 100,00 0,713 0,764 0,63
90,00 1,044 1,125 0,72 105,00 0,780 0,837 0,66
95,00 1,153 1,245 0,76 110,00 0,850 0,913 0,69
100,00 1,267 1,371 0,80 115,00 0,922 0,993 0,72
105,00 1,385 1,504 0,84 120,00 0,997 1,075 0,75
110,00 1,509 1,642 0,88 125,00 1,075 1,161 0,79
115,00 1,638 1,786 0,92 130,00 1,155 1,251 0,82
120,00 1,772 1,935 0,95 135,00 1,239 1,343 0,85
125,00 1,911 2,091 0,99 140,00 1,324 1,438 0,88
130,00 2,055 2,253 1,03 145,00 1,413 1,537 0,91
135,00 2,204 2,240 1,07 150,00 1,504 1,639 0,94
140,00 2,357 2,594 1,11 155,00 1,598 1,744 0,97
145,00 2,516 2,773 1,15 160,00 1,695 1,852 1,01
150,00 2,679 2,958 1,19 165,00 1,794 1,964 1,04
155,00 2,847 3,149 1,23 170,00 1,896 2,079 1,07
160,00 3,020 3,345 1,27 175,00 2,001 2,196 1,10
165,00 3,198 3,548 1,31 180,00 2,108 2,317 1,13
170,00 3,380 3,756 1,35 185,00 2,218 2,442 1,16
175,00 3,568 3,971 1,39 190,00 2,331 2,569 1,19
180,00 3,760 4,191 1,43 195,00 2,446 2,699 1,23
185,00 3,957 4,417 1,47 200,00 2,564 2,833 1,26
190,00 4,159 4,648 151 210,00 2,807 3,110 1,32
195,00 4,366 4,886 1,55 220,00 3,061 3,399 1,38
200,00 4,577 5,129 1,59 230,00 3,326 3,701 1,45
210,00 5,014 5,634 1,67 240,00 3,601 4,016 1,51
220,00 5471 6,161 1,75 250,00 3,886 4,344 1,57
230,00 5,946 6,712 1,83 260,00 4,182 4,684 1,63
240,00 6,440 7,286 1,91 270,00 4,488 5,036 1,70
250,00 6,953 7,883 1,99 280,00 4,804 5,401 1,76




000 «JITK «CBOOOIHEIN COKO»
% crp. 80 u3 134
PexoMeHIanuu 1Mo UCIob30BaHUIO TPYO
[Tponomkenne Tadauisl 5.4

260,00 7,485 8,504 2,07 290,00 5131 5,779 1,82
270,00 8,035 9,148 2,15 300,00 5,468 6,170 1,89
280,00 8,605 9,815 2,23 310,00 5,815 6,573 1,95
290,00 9,193 10,506 2,31 320,00 6,173 6,988 2,01
300,00 9,800 11,219 2,39 330,00 6,541 7,417 2,07
310,00 10,426 11,956 2,47 340,00 6,919 7,857 2,14
320,00 11,071 12,716 2,55 350,00 7,307 8,311 2,20
330,00 11,734 13,499 2,63 360,00 7,705 8,777 2,26
340,00 12,416 14,306 2,71 370,00 8,114 9,255 2,33
350,00 13,117 15,136 2,79 380,00 8,533 9,747 2,39
360,00 13,836 15,989 2,86 390,00 8,962 10,250 2,45
370,00 14,574 16,865 2,94 400,00 9,401 10,767 2,52

420,00 10,310 11,837 2,64

440,00 11,259 12,958 2,77

460,00 12,249 14,129 2,89

DN 500 DN 600
J, M/KM J, M/KM
Qe =003 | k=010| Vime | @Y [TKk=003 | k=010| V,mk
MM MM MM MM

100,00 0,428 0,453 0,51 160,00 0,417 0,443 0,57
105,00 0,467 0,496 0,53 170,00 0,466 0,496 0,60
110,00 0,509 0,542 0,56 180,00 0,517 0,552 0,64
115,00 0,552 0,588 0,59 190,00 0,571 0,611 0,67
120,00 0,597 0,637 0,61 200,00 0,628 0,673 0,71
125,00 0,643 0,688 0,64 210,00 0,687 0,737 0,74
130,00 0,691 0,740 0,66 220,00 0,748 0,805 0,78
135,00 0,741 0,795 0,69 230,00 0,812 0,875 0,81
140,00 0,792 0,851 0,71 240,00 0,878 0,949 0,85
145,00 0,845 0,909 0,74 250,00 0,947 1,025 0,88
150,00 0,899 0,969 0,76 260,00 1,018 1,104 0,92
155,00 0,955 1,031 0,79 270,00 1,092 1,186 0,95
160,00 1,013 1,094 0,81 280,00 1,168 1,271 0,99
165,00 1,072 1,160 0,84 290,00 1,247 1,358 1,03
170,00 1,132 1,227 0,87 300,00 1,327 1,449 1,06
175,00 1,195 1,296 0,89 310,00 1,411 1,542 1,10
180,00 1,259 1,368 0,92 320,00 1,496 1,638 1,13
185,00 1,324 1,440 0,94 330,00 1,584 1,737 1,17
190,00 1,391 1,515 0,97 340,00 1,675 1,839 1,20
195,00 1,459 1,592 0,99 350,00 1,768 1,943 1,24
200,00 1,529 1,670 1,02 360,00 1,863 2,051 1,27
210,00 1,674 1,832 1,07 370,00 1,960 2,161 1,31
220,00 1,825 2,002 1,12 380,00 2,060 2,274 1,34
230,00 1,982 2,179 1,17 390,00 2,163 2,390 1,38
240,00 2,145 2,363 1,22 400,00 2,267 2,509 1,41
250,00 2,314 2,555 1,27 420,00 2,483 2,755 1,49
260,00 2,489 2,753 1,32 440,00 2,709 3,013 1,56
270,00 2,671 2,960 1,38 460,00 2,944 3,281 1,63
280,00 2,858 3,173 1,43 480,00 3,189 3,581 1,70
290,00 3,051 3,394 1,48 500,00 3,442 3,853 1,77




000 «JITK «CBOOOIHEIN COKO»
% crp. 81 u3 134
PexoMeHanmy mo ucnojib30BaHuIo TPyO
[Tponomkenne Tadauis! 5.4

300,00 3,251 3,622 1,53 520,00 3,705 4,155 1,84
310,00 3,456 3,857 1,58 540,00 3,977 4,469 1,91
320,00 3,668 4,100 1,63 560,00 4,259 4,794 1,98
330,00 3,885 4,350 1,68 580,00 4,550 5131 2,05
340,00 4,109 4,607 1,73 600,00 4,850 5,478 2,19
350,00 4,338 4,872 1,78 620,00 5,159 5,837 2,21
360,00 4,574 5,144 1,83 640,00 5,477 6,208 2,26
370,00 4,815 5,423 1,88 660,00 5,805 6,589 2,33
380,00 5,062 5,709 1,94 680,00 6,142 6,982 2,41
390,00 5,316 6,003 1,99 700,00 6,488 7,386 2,48
400,00 5,575 6,304 2,04 720,00 6,843 7,801 2,55
420,00 6,111 6,928 2,14 740,00 7,207 8,228 2,62
440,00 6,671 7,581 2,24 760,00 7,581 8,666 2,69
460,00 7,255 8,263 2,34 780,00 7,963 9,115 2,76
480,00 7,862 8,974 2,44 800,00 8,355 9,575 2,83
500,00 8,493 9,714 2,55

520,00 9,147 10,483 2,65

540,00 9,825 11,282 2,75

560,00 10,526 12,109 2,85

580,00 11,251 12,965 2,95

DN 700 DN 800
J, M/KM J, M/KM
Qale =003 | k=010 V,wik Qafe =003 | k=010 V,we
MM MM MM MM

200,00 0,296 0,313 0,52 260,00 0,251 0,265 0,52
210,00 0,324 0,343 0,55 270,00 0,269 0,284 0,54
220,00 0,353 0,375 0,57 280,00 0,287 0,304 0,56
230,00 0,388 0,407 0,60 290,00 0,306 0,325 0,58
240,00 0,414 0,441 0,62 300,00 0,326 0,346 0,60
250,00 0,446 0,476 0,65 310,00 0,346 0,368 0,62
260,00 0,480 0,512 0,68 320,00 0,367 0,390 0,64
270,00 0,514 0,550 0,70 330,00 0,388 0,414 0,66
280,00 0,550 0,589 0,73 340,00 0,410 0,438 0,68
290,00 0,587 0,629 0,75 350,00 0,433 0,462 0,70
300,00 0,625 0,671 0,78 360,00 0,456 0,487 0,72
310,00 0,664 0,714 0,81 370,00 0,479 0,513 0,74
320,00 0,704 0,758 0,83 380,00 0,504 0,540 0,76
330,00 0,745 0,804 0,86 390,00 0,528 0,567 0,78
340,00 0,787 0,850 0,88 400,00 0,554 0,594 0,80
350,00 0,830 0,898 0,91 420,00 0,606 0,652 0,84
360,00 0,875 0,947 0,94 440,00 0,660 0,712 0,88
370,00 0,921 0,998 0,96 460,00 0,717 0,724 0,92
380,00 0,967 1,050 0,99 480,00 0,776 0,839 0,95
390,00 1,015 1,103 1,01 500,00 0,837 0,907 0,99
400,00 1,064 1,157 1,04 520,00 0,900 0,977 1,03
420,00 1,165 1,270 1,09 540,00 0,965 1,050 1,07
440,00 1,270 1,388 1,14 560,00 1,033 1,125 1,11
460,00 1,379 1,510 1,20 580,00 1,102 1,203 1,15
480,00 1,493 1,638 1,25 600,00 1,124 1,284 1,19




000 «JITK «CBOOOIHEIN COKO»
% crp. 82 u3 134
PexoMeHanmy mo ucnojib30BaHuIo TPyO
[Tponomkenne Tadauis 5.4
500,00 1,611 1,711 1,30 620,00 1,248 1,367 1,23
520,00 1,733 1,909 1,35 640,00 1,324 1,452 1,27
540,00 1,860 2,053 1,40 660,00 1,403 1,540 1,31
560,00 1,990 2,201 1,46 680,00 1,483 1,631 1,35
580,00 2,125 2,354 1,51 700,00 1,566 1,724 1,39
600,00 2,265 2,513 1,56 720,00 1,650 1,820 1,43
620,00 2,408 2,676 1,61 740,00 1,737 1,918 1,47
640,00 2,566 2,845 1,66 760,00 1,826 2,019 151
660,00 2,707 3,018 1,71 780,00 1,917 2,122 1,55
680,00 2,863 3,197 1,77 800,00 2,010 2,228 1,59
700,00 3,024 3,381 1,82 850,00 2,252 2,503 1,69
720,00 3,188 3,569 1,87 900,00 2,507 2,795 1,79
740,00 3,357 3,763 1,92 950,00 2,775 3,102 1,89
760,00 3,529 3,962 1,97 1000,00 3,056 3,425 1,99
780,00 3,706 4,166 2,03 1050,00 3,351 3,764 2,09
800,00 3,887 4,375 2,08 1100,00 3,658 4,119 2,19
850,00 4,358 4,920 2,21 1150,00 3,978 4,490 2,29
900,00 4,855 5,497 2,34 1200,00 4,312 4,876 2,39
950,00 5,377 6,105 2,47 1250,00 4,658 5,276 2,49
1000,00 5,925 6,744 2,60 640,00 1,324 1,452 1,27
1050,00 6,500 7,415 2,73 660,00 1,403 1,540 1,31
1100,00 7,099 8,118 2,86 680,00 1,483 1,631 1,35
1150,00 7,725 8,853 2,99 700,00 1,566 1,724 1,39
720,00 1,650 1,820 1,43
740,00 1,737 1,918 1,47
760,00 1,826 2,019 1,51
780,00 1,917 2,122 1,55
800,00 2,010 2,228 1,59
850,00 2,252 2,503 1,69
900,00 2,507 2,795 1,79
950,00 2,775 3,102 1,89
1000,00 3,056 3,425 1,99
1050,00 3,351 3,764 2,09
1100,00 3,658 4,119 2,19
1150,00 3,978 4,490 2,29
1200,00 4,312 4,876 2,39
1250,00 4,658 5,276 2,49
1300,00 5,017 5,696 2,59
1350,00 5,389 6,130 2,69
1400,00 5,774 6,570 2,79
1450,00 6,172 7,045 2,88
DN 900 DN 1000
Q, /e J, M/KM Q, a/c J, M/KM
’ k =0,03 k=0,10 V, Mm/c k =0,03 k=0,10 V, Mm/c
MM MM MM MM
340,00 0,231 0,244 0,53 400,00 0,187 0,197 0,51
360,00 0,257 0,272 0,57 420,00 0,204 0,215 0,53
380,00 0,284 0,301 0,60 440,00 0,222 0,235 0,56
400,00 0,312 0,331 0,63 460,00 0,241 0,255 0,59
420,00 0,341 0,363 0,66 480,00 0,261 0,277 0,61
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440,00 0,372 0,396 0,69 500,00 0,281 0,299 0,64
460,00 0,403 0,431 0,72 520,00 0,303 0,322 0,66
480,00 0,436 0,467 0,75 540,00 0,324 0,345 0,69
500,00 0,470 0,504 0,79 560,00 0,347 0,370 0,71
520,00 0,506 0,543 0,82 580,00 0,370 0,395 0,74
540,00 0,542 0,583 0,85 600,00 0,394 0,421 0,76
560,00 0,580 0,625 0,88 620,00 0,419 0,448 0,79
580,00 0,619 0,668 0,91 640,00 0,444 0,476 0,81
600,00 0,659 0,712 0,94 660,00 0,470 0,504 0,84
620,00 0,701 0,758 0,97 680,00 0,497 0,534 0,87
640,00 0,743 0,805 1,01 700,00 0,524 0,564 0,89
660,00 0,787 0,853 1,04 720,00 0,552 0,595 0,92
680,00 0,832 0,903 1,07 740,00 0,581 0,627 0,94
700,00 0,878 0,955 1,10 760,00 0,610 0,659 0,97
720,00 0,925 1,007 1,13 780,00 0,641 0,693 0,99
740,00 0,974 1,061 1,16 800,00 0,671 0,727 1,02
760,00 1,023 1,117 1,19 850,00 0,752 0,816 1,08
780,00 1,074 1,174 1,23 900,00 0,836 0,910 1,15
800,00 1,126 1,232 1,26 950,00 0,925 1,008 1,21
850,00 1,261 1,383 1,34 1000,00 1,017 1,112 1,27
900,00 1,403 1,544 1,41 1050,00 1,114 1,221 1,34
950,00 1,552 1,712 1,49 1100,00 1,216 1,325 1,40
1000,00 1,709 1,890 1,57 1150,00 1,321 1,454 1,46
1050,00 1,872 2,076 1,65 1200,00 1,431 1,578 1,53
1100,00 2,043 2,270 1,73 1250,00 1,545 1,707 1,59
1150,00 2,221 2,473 1,81 1300,00 1,663 1,840 1,66
1200,00 2,406 2,685 1,89 1350,00 1,785 1,979 1,72
1250,00 2,599 2,905 1,96 1400,00 1,911 2,123 1,78
1300,00 2,798 3,134 2,04 1450,00 2,041 2,273 1,85
1350,00 3,004 3,372 2,12 1500,00 2,176 2,425 1,91
1400,00 3,218 3,618 2,20 1550,00 2,314 2,584 1,97
1450,00 3,438 3,872 2,28 1600,00 2,457 2,748 2,04
1500,00 3,666 4,135 2,36 1650,00 2,604 2,916 2,10
1550,00 3,901 4,407 2,44 1700,00 2,755 3,090 2,16
1600,00 4,142 4,687 2,52 1750,00 2,910 3,268 2,23
1650,00 4,391 4,976 2,59 1800,00 3,069 3,452 2,29
1700,00 4,647 5,274 2,67 1850,00 3,232 3,640 2,36
1750,00 4,909 5,580 2,75 1900,00 3,400 3,834 2,42
1800,00 5,179 5,894 2,83 1950,00 3,571 4,042 2,48
1850,00 5,456 6,217 2,93 2000,00 3,747 4,235 2,55
1900,00 5,739 6,540 2,99 2100,00 4,110 4,657 2,67

2200,00 4,489 5,098 2,80

2300,00 4,885 5,559 2,93

[Tpumeuanue — 3HaueHUs HAMPSMYIO PUMEHUMBI JUIst BOJbI ITpu Temneparype 10°C.
Benmuuuna j (M/KM) - TOTEPH B M BOISHOTO CTOJI0A HA KM JUIMHBI TPYOOIIPOBO/IA.
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5.9 I'mapaBanyeckuii yaap

B mpormecce mpoekTupoBaHUs TPYOOIPOBOJa HEOOXOJUMO H3YYUTh M yYECTh BO3MOXKHBIN
PHUCK TUIPABIMYECKOTO y/apa, B LENSIX YyCTAHOBKUM HEOOXOAMMOMN 3alIUTHI MPOTUB HUX, B OCOOEH-
HOCTH B HAIIOPHBIX TPYOOIPOBOIAX.

B ciywae ecnu, 3ammTa IpOTHUB THAPABIMYECKOTO yaapa He ycTtaHoBjeHa, TpyOosr YILI ume-
IOT HEKOTOPBIH 3amac MpOYHOCTH, KOTOPBIN OKa3bIBACTCS MOJIE3HBIM B ClIy4ae HEOXKHMJIAHHBIX CKay-
KOB JIaBJICHUS.

5.9.1  Hcmounuxu eudpasnuueckux yoapos

Ecnu pacxop »KHIKOCTH B TPYOOIPOBO/IE BHE3AITHO MEHSETCS, IPOUCXOUT CHIIBHOE U3MEHE-
HUE JaBJICHUS. DTO KPAaTKOBPEMEHHOE SIBJICHUE, W3BECTHOE KaK TMIPAaBIMYECKUHN yaap, OOBIYHO
POMCXOUT NIPU BKJIFOUECHUH WM BBIKIIOYCHUU CITY)KEOHOTO 000pymoBaHus (HACOCHI, 3a]IBUKKH).
BouHbl iepenaioB (CKauyKoB M CHAIOB) AaBJICHUS PaCIIPOCTPAHSIOTCS 110 TPYOOIIPOBOY.

['uapaBiaryuecKuil yaap MOXKET TMPOM30UTH C OJMHAKOBOH BEPOSITHOCTBIO, KAK B IpaBUTAIIH-
OHHOM TPYOOTIPOBOJIC, TAK M B HAIMIOPHOM CYIIECTBYIOT YETHIPE OCHOBHBIX IMPUYHUHBI BOSHHKHOBE-
HUS THIPABIMYECKOTO yapa:

- OCTAHOBKA U 3aITyCK HACOCa;

- 3aKPBITUE 3a/IBHYKKH, I0’KAPHBIX U IIPOMBIBOYHBIX THJIPAHTOB U T.1I.;

- HaJIM4ue BO3ayXa B TPyOOIpOBOIE;

- HEeTMpaBWIbHOE (DYHKIIMOHMPOBAHUE 3AIIUTHOTO 00OPYAOBaHUSI.

5.9.2 Ilocreocmeus

YTIOMSHYTBIC CKAuKH JIaBJICHUS MOTYT Pa30pBaTh HEKOTOPHIC TPYObl B KPUTHYECKHUX CHUTYa-
USX, KOTJa 3aMackl MPOYHOCTH BHIOpaHbl HempaBuiibHO. Criajibl JaBJICHHSI MOTYT CO3[aTh «KapMa-
HBI» KaBUTAIlMU, BPEAHBIC sl TPYO, 3aIBUKEK, U T.J.

Heobxonumo otmeTuTh, uto Tpyos! UILII 06nagaroT O0NbIINM 3a11acOM MPOYHOCTH:

- CKauKW JaBjieHus: TpyObl nocturaroT 20 %-Hoe MOBBIIMIEHHE MAaKCUMAJIbHO JTOMYyCTUMOTO
JABJICHUS TIPU KPATKOBPEMEHHBIX CKauKaX JaBJICHUS,

- CIajbl JABJICHUS: COCIUHEHHE TapaHTHUPYET T€PMETUYHOCTh, aXKe B CIy4ae YaCTHUYHOTO
BaKkyyMma B TpyOOIIpOBO/JIE.

B cnyuae ecnu, npeamnonaraeMble U3MEHEHHUS JABICHUS CIUIIKOM BEJIMKH, TPYOOTIPOBO MO-
JKET OBITh OCHAIIEH 3alIUTHBIM YCTPONCTBOM MPOTHB THAPABIMYECKOTO yaapa: KOMIEHCAIIMOHHBIN
BOJISTHO# CTOJI0, YypaBHUTEIBHBIN pe3epByap u T.1. (CM. puc. 5.7).

KpuBas
MUHMMAaIbHOTO AaBneHns

Pucynok 5.7 TpyOonpoBoA ¢ ypaBHUTEIBHBIM PE3EPBYapOM.

[Ipoduns TpyOompoBoaa ABISETCA ONpeAessAomrM (aKTOPOM B BBIOOpE pa3MepoB pesep-
Byapa. Ha npakTuke, KprBasi MUHUMaJIbHOTO ClaJa JaBjieHUs (IOCIE€ YCTAHOBKU YCTPOMCTB 3alllH-
ThI) HE JOJDKHA MajaTh Oosiee 4eM Ha 5 METpOB HMXKE JIEHCTBUTENBHOTO Mo Mt TpyOoonpoBoa.
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5.10 OceBoe rupaBauyYecKoe JaBJIeHHE

Cuiibl OCEBOTO THAPABIMYECKOTO JABJICHUS BO3ZHUKAIOT B MECTaX M3MEHEHHUS HaIpaBJICHHUS,
YMEHbILIEHUs ThaMeTpa (IOBOPOTHI, TPOMHUKY, NMEPEXO0/Ibl) U Ha KOHIIE HAIIOPHOTO TPYOOIIPOBOAA.
3HaYeHUE ITUX CHJI MOXKET OBITh JIOCTATOYHO BBICOKHM, W OHH JIOJDKHBI OBITH CKOMITEHCHPOBAHBI
YCUJICHHBIMH (HEPa3beMHBIMHU) COCAMHEHHUSMH, UK YKPEITUTEIbHBIMHU OJIOKaMH (yIopammu).

Cuitbl oceBoro aasicHus (cM. puc. 5.8) BO3HHKAIOT B Ha-
MOPHBIX MAaruCTPAJISX:

¢ - BO BCEX MECTaX M3MEHEHHUs HalpaBiieHUs (I0OBOPOTHI,
TPONHUKH);

- BO BCEX MECTax U3MCHEHUS quamerpa (IIepexo/ibl);

- Ha KOKJI0M KOHIIe (IryXue (DIaHIbI).

OTH JIOKAJIM30BaHHbIE JJaBJICHUS TOJKHBI ObITh HEUTpAIH-
30BaHbl, B LIEJISIX MPETOTBPAIICHUS PACCTHIKOBKH COEU-
HEHUU:

- 1100 TPY MOMOIIH YCUJICHHBIX (3aMKOBBIX THIIA «RJ»)
a COCIUHEHMUI;

- 1100 IMyTEeM CTPOUTENILCTBA OETOHHBIX YKPEITUTEIbHBIX
OJIOKOB.

Cuitel MOTYT OBITH PAaCCUUTAHBI IO 00IIEH PopmyIie:
F=K*P*S§,

I'ne F — cuna ocesoro nasienus (H);

P — MakcumanbHOE BHYTpEHHEE JaBJIeHUE (UCTIbITATEb-
HO€ JlaBJeHue TpyoonpoBoa), [1a;

S — ceuenue (BHyTpeHHee /Ui (IaHLEBbIX COeNHEHHH,
BHEIIHEEe JUIsl IIOOBIX APYTUX THUIIOB), M;

K — ko3¢ dunmenT, KoTopblit 3aBUCUT OT GOPMBI U pa3me-
6 POB paccMaTpUBaEMbBIX KOMIIOHEHTOB TPYOOIIPOBOIA.

I'nmyxue ¢manisl, Tporinuku: K =1
[Tepexombl Ha MeHbIHi quamerp: K=1-S°/S (S’ —
MEHBIIIEE CeUEHNE)

Q— [ToBopotsi ¢ yriom 0: K =2 sin (0/2)

S
)

K =1, 414 nns noBOpoTOB 900;
K=0, 765 nns moBopoToB 450;

K =0, 390 nns moBOpoTOB 22,50;
K =0, 196 nns moBopoToB 11,250.

r

Pucynox 5.8 [IpumMepsl 0ceBOTO TaBICHUS.
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B numxenpuBeneHHoN Tabauie 5.5 JaHbl 3HAYEHUS CUJI OCEBOTO JABJICHUS JI1 BHYTPEHHETO
nasienus B 1 6ap. (s npyrux maBieHuil HEOOXOMMO YMHOKHUThH 3HAUCHUE JaBJICHUS B Oapax Ha
UCIBITaTENbHOE JaBlIeHUE TPYOOIpoOBOIa).

Tabmuua 5.5 CHiIbl 0OCEBOI0 JIaBJIEHUS
JlaBiienue F B naH mos 1 Oapa
DN TpoitHuKHn [ToBOpOTEI [ToBOpOTHI [ToBOpOTHI [ToBOpOTHI
U TJIyXue 90° 45° 22,5° 11,25°
(nanp! (900)** (45°, 30°)** (15°)** (10°)**

80 75 107 58 29 15
100 109 155 84 43 21
125 163 230 125 63 32
150 227 321 174 89 44
200 387 547 296 151 76
250 590 834 451 230 116
300 835 1180 639 326 164
350 1122 859 438 220
400 1445 1106 564 283
450 1809 1385 706 355
500 2223 1701 867 436
600 3167 2424 1236 621
700 4278 3274 1669 839
800 5568 4262 2173 1092
900 7014 5368 2737 1375
1000 8626 6602 3366 1691

511 VYkpenurteiabHble 0J10KH

Hcnonp3oBaHne OETOHHBIX YKPEMUTEIbHBIX OJIOKOB SIBIISIETCS HauboJsee pacipoCTpaHEHHbIM
METOI0M KOMITEHCAIIUU OCEBBIX TUAPABINYECKHX JIaBJICHUN B pacTpyOHBIX TPYOOIIPOBOIAX.

IpuHIMnO
MoryT ObITh pa3paOoTaHBl PA3IUYHBIC THIBI YKPEMHUTEIBHBIX OJIOKOB, B 3aBUCUMOCTH OT

KOH(Urypanuu TpyOonpoBoja, TUIIA U TBEPJOCTH IPYHTA, HATMYUS JTUOO OTCYTCTBUS MOA3EMHBIX
BO/I.

Bbrok koMneHcupyeT cuiibl THAPABINYECKOT0 OCEBOTO JAaBICHUS:

- 1100 3a CYET CHUJIBI TPEHHS MEXKTy OJIOKOM U TPYHTOM;

- 1100 3a cYeT ynopa B IOUBY.

Ha mpakTtuke, ykpenurteiabHbIe OJOKH pa3padaThIBAIOTCS TaKHUM 0Opa3oM, YTOOBI MCITOJIB30-
BaTh KaK CHJIy TPEHHMsI, TaK U CHJIBI pEaklUH CO CTOPOHBI IPYHTA, B KOTOPBIM OH ymupaeTcs (CM.
puc. 5.9).

B ToM cnyuae, eciu KOHCTPYKIHMsSI OCTOHHBIX YKpPEHHUTEIbHBIX OJIOKOB 3aTpyIHEHa H3-3a
CTECHEHHOCTH yCJIOBUH, MO0 M3-32 HU3KOW NMPOYHOCTH TPYHTA, MCIIOIB3YETCS METO YKPETUICHUS
COEIMHEHU.

Pasmeps! (00ImuiA ciay4ai)

OO6mwembl OeToHa, npeiaraeMple B Tabaumax 5.6 u 5.7, moJcUuTaHbl C y4ETOM KakK CHJI Tpe-
HUS C TIOYBOW, TaK W TIOAJEPKKHA CO CTOPOHBI YIOopa W CHPaBEIUBBI JJIsi OOJBIIMHCTBA THIIOB

*1 paH = 1 xre/em? = 10 H
** YkazaHbl yIibsl moBopota Jurst otBogos o 'OCT 5525-88



000 «JITK «CB0OOOIHBIN COKOII»
\,@ crp. 87 u3 134
Pexomenaarum mo ucmoyib30BaHUIO TPYO

nouB. Eciay BHOCIenCTBUU PSAIOM C YKPENUTENbHBIM OJOKOM HEOOXOAMMO pa3zpabarhiBaTh TpaH-
ICH0, JKEJIATeIhHO YMCHBIIUTH JABJIICHHUE B CUCTEME Ha BpeMsi pador.

F — runpaBnudyeckoe oceBoe JaBJICHUE
P — Bec Oyi0ka

W — Bec 1TOUBEI

B — cuna omopel Ha CTEHKH TpaHIIIeH
f — cuna TpeHus o rpyHT

M — MmoMeHT u3ruba

Pucynok 5.9 AKTUBHBIE CHIIBI (OCEBOE JIaBlieHHE — OJIOK).

JlonyuieHus, IpUHATHIE IPU pa3pabOoTKe, PUBEICHBI HIDKE.

I'pyHT

@ — yroJsi BHyTpeHHEr 0 TPEHUsI IPyHTa

0 — IPUEMIIEMOE COIIPOTHBIICHUE IPYHTA

H — rny6una 3anoxenus: 1,20 m

Y — IUIOTHOCTH

MexaHnuueckue CBOMCTBaA:

- Tabmmua 27 : @ = 40% o ~ 1 naH/cm?; y = 2 1/M° (IpYHT ¢ BBICOKOi MEXaHHYECKOH IPOYHO-
CTBIO).

- Tabina 28 : @ = 30% 6 = 0,6 maH/cm?; v = 2 1/M° (IPYHT ¢ BBICOKOH MEXaHHUECKOIT pOd-
HOCTBIO).

Her rpyHTOBBIX BOJI.

beron: minotHOCTSH 2,3 /e,

TpyObt
Ot DN100 o DN400

HcnwitatenbHoe aasnenue: 10, 16, 25 6ap.
IIpumep

Orsoz 22,5°, DN250

UcnpbitaTensHoe napnenue — 10 6ap
['my6una 3anoxenus — 1,2 M

I'muancteiil rpyHT — @ = 30°; Yy=2 ™
Tabmnmma 28 gaer:

Ixh=0,7mMmx0,45m

V=025u

KoHcynbraTHBHOE 3aMeUYaHKe
Heo0xoaumo:
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- 3aJIMBaTh OCTOH HANPSIMYIO B OKPYKAIOIINK TPYHT (MEXy OJIOKOM M IPYHTOM HE JIOJIXK-
HO OBITH ITyCTOTO MPOCTPAHCTBA);
- UCTIOJIb30BaTh OCTOHHYIO CMECH C aJeKBATHOM IMPOYHOCTBIO.
OcTaBbTe COCAUHCHUA NOCTYIIHBIMUA IJIA Ha6J'IIOZ[eHI/I$I IIpu MMPOBCACHNUU T'HAPABINYCCKOI0
UCTIBITAaHHS.

Tab6suia 5.6
Buyrpennee tperne O = 40°; npounocts 6 ~ 1 gaH/cM?; miotHoCTb ¥ = 2 T/M°; TIyOHHA
3asiokeHust H = 1,2 M; HET rpyHTOBBIX BOJ.

OOBEMBI YKpEITUTETBLHBIX OJIOKOB.

[TouyBbI BBICOKOW IPOYHOCTH

OtBopg 11,25° OtBogx 22,5° OtBox 45° Koneno 90°
DN HcnbiTaTenbHoe (10°)* (15°)* (45°, 30°)* (90°)*
JaBJIIECHHE Ixh/V IXh/V Ixh/V IXh/V
Mx M/ M MxM/M Mx M/ M Mx M/ M
10 0,10x0,18/0,01 | 0,17x0,18/0,02 | 0,21x0,28/0,04 | 0,38x0,28/0,06
80 16 0,13x0,18/0,01 | 0,18x0,28/0,03 | 0,33x0,28/0,05 | 0,59x0,28/0,11
25 0,14x0,28/0,02 | 0,27x0,28/0,05 | 0,51x0,28/0,09 | 0,87x0,28/0,24
10 0,10x0,20/0,01 | 0,21x0,20/0,02 | 0,29x0,30/0,06 | 0,51x0,30/0,10
100 16 0,17x0,20/0,02 | 0,24x0,30/0,04 | 0,45x0,30/0,08 | 0,77x0,30/0,20
25 0,19x0,30/0,03 | 0,36x0,30/0,06 | 0,67x0,30/0,15 | 1,14x0,30/0,43
10 0,14x0,22/0,02 | 0,20x0,32/0,04 | 0,38x0,32/0,08 | 0,67x0,32/0,17
125 16 0,23x0,22/0,03 | 0,32x0,32/0,07 | 0,59x0,32/0,14 | 1,01x0,32/0,37
25 0,25x0,32/0,05 | 0,48x0,32/0,11 | 0,87x0,32/0,28 | 1,21x0,42/0,69
10 0,18x0,25/0,03 | 0,26x0,35/0,06 | 0,48x0,35/0,12 | 0,83x0,35/0,27
150 16 0,28x0,25/0,04 | 0,40x0,35/0,09 | 0,73x0,35/0,21 | 1,04x0,45/0,54
25 0,32x0,35/0,08 | 0,60x0,35/0,16 | 1,08x0,35/0,46 | 1,50x0,45/1,12
10 0,24x0,30/0,05 | 0,37x0,40/0,12 | 0,68x0,40/0,24 | 0,98x0,50/0,54
200 16 0,30x0,40/0,09 | 0,56x0,40/0,19 | 0,87x0,50/0,42 | 1,46x0,50/1,17
25 0,45x0,40/0,14 | 0,84x0,40/0,32 | 1,27x0,50/0,89 | 1,84x0,60/2,24
10 0,31x0,35/0,08 | 0,48x0,45/0,20 | 0,75x0,55/0,35 | 1,28x0,55/0,99
250 16 0,39x0,45/0,16 | 0,73x0,45/0,32 | 1,13x0,55/0,78 | 1,67x0,65/2,00
25 0,59x0,45/0,24 | 0,93x0,55/0,53 | 1,63x0,55/1,61 | 2,36x0,65/3,98
10 0,37x0,40/0,12 | 0,59x0,50/0,28 | 0,93x0,60/0,58 | 1,41x0,70/1,53
300 16 0,48x0,50/0,24 | 0,78x0,60/0,41 | 1,39x0,60/1,27 | 2,04x0,70/3,22
25 0,63x0,60/0,27 | 1,15x0,60/0,87 | 1,79x0,70/2,48 | 2,64x0,80/6,14
10 0,43x0,45/0,18 | 0,61x0,65/0,27 | 1,11x0,65/0,88
350 16 0,57x0,55/0,35 | 0,93x0,65/0,62 | 1,49x0,75/1,83
25 0,75x0,65/0,41 | 1,23x0,75/1,26 | 1,96x0,85/3,61
10 0,49x0,50/0,25 | 0,71x0,70/0,39 | 1,17x0,80/1,20
400 16 0,65x0,60/0,49 | 1,07x0,70/0,89 | 1,60x0,90/2,54
25 0,87x0,70/0,59 | 1,43x0,80/1,80 | 2,13x1,00/5,02
CBpIle
400 ITo BceM Bompocam 00OpaIaThCsi K 3aBOIy H3rOTOBUTEITIO

* B ckoOkax ykaszaHbl yIJbl moBopota Juist otBogoB o 'OCT 5525-88
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Tabnuma 5.7 OOBEMBI YKPETTUTETBHBIX 0JIOKOB.
Buyrpennee tperne O = 30°%; npounocts 6 = 0,6 maH/cm?; mioTHOCTS v = 2 T/M°; r1yGuHA

3asiokeHust H = 1,2 M; HET rpyHTOBBIX BOJ.

ITouBbI BBICOKOI TPOYHOCTH
OtBogx 11,25° OtBoOgx 22,5° OTtBop 45° Koseno 90°
DN HcneitatensHoe (10°)* (15°)* (45°, 30°)* (90°)*
JaBJICHUE Ixh/V Ixh/V Ixh/V Ixh/V
Mx M/ M Mx M/ M Mx M/ M Mxwm/ M
10 0,13x0,18/0,01 | 0,17x0,28/0,02 | 0,32x0,28/0,04 | 0,56x0,28/0,10
80 16 0,14x0,28/0,02 | 0,26x0,28/0,04 | 0,49x0,28/0,08 | 0,85x0,28/0,23
25 0,21x0,28/0,03 | 0,40x0,28/0,05 | 0,74x0,28/0,17 | 1,24x0,28/0,48
10 0,17x0,20/0,02 | 0,23x0,30/0,04 | 0,43x0,30/0,07 | 0,74x0,30/0,19
100 16 0,18x0,30/0,03 | 0,35x0,30/0,05 | 0,65x0,30/0,15 | 1,11x0,30/0,41
25 0,28x0,30/0,05 | 0,53x0,30/0,10 | 0,96x0,30/0,31 | 1,30x0,40/0,75
10 0,22x0,22/0,03 | 0,30x0,32/0,06 | 0,56x0,32/0,12 | 0,97x0,32/0,34
125 16 0,25x0,32/0,04 | 0,47x0,32/0,08 | 0,85x0,32/0,27 | 1,18x0,42/0,65
25 0,37x0,32/0,06 | 0,70x0,32/0,18 | 1,25x0,32/0,56 | 1,69x0,42/1,33
10 0,26x0,25/0,04 | 0,38x0,35/0,08 | 0,70x0,35/0,19 | 0,99x0,45/0,49
150 16 0,31x0,35/0,06 | 0,59x0,35/0,14 | 1,06x0,35/0,43 | 1,46x0,45/1,06
25 0,47x0,35/0,10 | 0,87x0,35/0,30 | 1,27x0,45/0,81 | 2,28x0,45/2,12
10 0,29x0,40/0,07 | 0,54x0,40/0,14 | 0,83x0,50/0,38 | 1,39x0,50/1,07
200 16 0,44x0,40/0,12 | 0,82x0,40/0,30 | 1,24x0,50/0,85 | 1,79x0,60/2,12
25 0,66x0,40/0,20 | 1,02x0,50/0,58 | 1,77x0,50/1,73 | 2,51x0,60/4,15
10 0,37x0,45/0,12 | 0,70x0,45/0,25 | 1,08x0,55/0,71 | 1,60x0,65/1,83
250 16 0,57x0,45/0,19 | 0,91x0,55/0,50 | 1,42x0,65/1,45 | 2,10x0,75/3,66
25 0,74x0,55/0,33 | 1,32x0,55/1,06 | 2,02x0,65/2,92 | 2,72x0,85/6,91
10 0,46x0,50/0,19 | 0,75x0,60/0,37 | 1,32x0,60/1,16 | 1,95x0,70/2,94
300 16 0,61x0,60/0,25 | 1,12x0,60/0,83 | 1,75x0,70/2,36 | 2,40x0,90/5,71
25 0,91x0,60/0,55 | 1,46x0,70/1,64 | 2,27x0,80/4,53 | 3,12x1/10,73
10 0,54x0,55/0,27 | 0,89x0,65/0,57 | 1,42x0,75/1,67
350 16 0,73x0,65/0,39 | 1,20x0,75/1,20 | 1,91x0,85/3,42
25 1,08x0,65/0,84 | 1,73x0,75/2,46 | 2,51x0,95/6,58
10 0,62x0,60/0,38 | 0,94x0,80/0,78 | 1,53x0,90/2,32
400 16 0,85x0,70/0,56 | 1,39x0,80/1,71 | 2,08x1,00/4,75
25 1,14x0,80/1,15 | 1,85x0,90/0,78 | 2,63x1,20/9,12
(@3:18111(S
400 ITo Bcem Bompocam o0pamaThCs K 3aBOAY M3TOTOBUTEITIO
5.12 Ycuiaenue CTLIKOBBIX COeIHHEHMI

Hcnonk3oBaHue 3aMKOBBIX coequHeHnid «RJ» u  «RJIS» sBnsercs anpTepHATUBON IIEMEHT-
HBIM YKpENUTEIbHBIM OJI0KaM B 00opb0e ¢ 3(h(PekToM IuIpaBInyecKoro oceBoro nasieHus. Camo-
duKcalys UCIONBb3YeTCsl, B OCHOBHOM, B MECTax CTECHEHHOTO MPOCTpaHCTBa (TOPOJ) WK B TPYH-
TaX CO CJIA0BIM CIICIIJICHUEM.

* B ckoOKkax yka3zaHbl yriiel oBopoTa st orBosoB o 'OCT 5525-88.
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[punimn

FHacTOK Tpacchl

¢ pacTpyiHo- F
CTOTIOPHE TV

COBMIEEHHEM R.]

’U/ R
A{\ ¥uacTok Tpacckl /\(‘

¢ pacTpyGHEIM \
€ OEHEICHIE M
TYTON
¥yacToK Tpaccel
¢ pacTpy6Ho- Hatov 6
pyGox pacTpy
C TOMOPHE M ql.lraHeu P
coemprenrem RJ Z
ancrnrc P aaHIIEBAg
TpaccsI ¢ JarJyIEa
pacTpyOHEIM
C OEIFTHEHIIE M
TYTON

IIpakTHYEeCcKOE IPUMEHEHUE

OTOT METOA COCTOUT B (pUKCAMHU (YKPETITICHHH)
HEOOXOMMOT0 KOJIMYECTBA COSAMHEHHUN C KaXK-
JIOW CTOPOHBI OTBOJIA B IIEJISIX UCTIONb30BAHUS
CHJI TPEHUS MEXy TPYOOH U TPYHTOM ISl KOM-
NEHCAIUU CUJI THPABINYECKOr0 OCEBOTO JaB-
JCHUS

JlmrHa yyacTKa, MOJUIekKAIIero YKPEIUICHUIO,
3aBUCHUT OT K03(pduiimeHTa 6€301macHOCTH, KOTO-
PBIi 3aBUCHT OT:

- KauecTBa yKJIaJKH;

- KQ4eCTBa M CTEIICHU yTPaMOOBKH 3aCHIITOYHOTO
Marepuania;

- BEJTMYMHBI HEOIPEICTICHHOCTH B (PU3NICCKUX
XapaKTePUCTHKAX 3aCHIIIOYHOTO MaTepHara.

JI1s IpaKTHYECKOTO MPUMEHEHHS, TPOCchda Mpo-
KOHCYJIbTUPOBATHLCS C HAMH.

I'pyHT C yMEpEeHHON MEXaHUYECKON MPOYHOCTHIO:
- TPYHT: TPaBHUil / WINCTBIN WU TIIMHUCTBIH M1ECOK;

- YroJl BHYTPEHHETO TpeHus — O = 30%
- MPOYHOCTH G = 0,6 z[aH/CMZ;

- IJIOTHOCTD Y = 2 /™M

- Tpy0Oa BBbIIIIE YPOBHS IPYHTOBBIX BOJ;
- HET TOJIMATUIIEHOBOIO PYKaBa,

- koa¢punuent 6e3omacHoctu - 1,2.

JnuHa ydacTka (B MeTpax), moJyiexariero Gpukcauu (YCUICHUI0) ¢ KaXXI0i CTOPOHBI TOBO-
poTa, 7S ucbITaTeNbHOro naBneHus 10 6ap, npuBeaena B Tabnuie 5.8.

Ta6nuna 5.8 Jnuna ydactka (L) mojasexaniero yCHuiIeHHIo.
DN Komeno 90° OTtBop 45° OtBoOf 22,5° OtBopg 11,25° I'myxue
(90°)* (45°, 30°)* 15°)* (10°)* (anpl
Lybuna Im 1,5M 2M 1M L5 2M Im |I,S5M | 2™ Im [I,S5M| 2Mm I m 1,5Mm A
3aJIOKCHUA M
80 45 131|123 (28|19 15|16 |11 (08|08 |06 05|57 | 39 ] 30
100 54 37|28 3423|1819 (13/10|10|0,7|051]|69 | 47 | 36
125 66 | 45| 34 | 41|28 |21 |23|16/12|12|08 |06 | 84 | 57 | 44
150 77 | 53|40 |48 | 33|25 |27 |18 (14|14 |10|0,7| 98 | 6,7 | 51
200 99 | 68 | 52 |61 |42 |32 |34|24,18|18|13|10|126| 8,7 | 6,6
250 12083 |64 | 75|52 |40 |42 |29|22|22|15|12]|153|10,6]| 81
300 141|198 | 75 |87 | 61|47 | 49 |34 |26|26|18 |14 |179|125| 9,6
350 160|112, 86 | 99 | 70 | 54 | 56 |39(30(29 |21 |16 |203|14,3]| 110
400 179|126 | 9,7 111,78 | 60 | 6,2 |44 |34 |33 |23 |18 |228|16,0]| 124
450 19,7140 108|123 |87 | 6,7 | 69 |49|38|36|261|20)|251|178] 13,8

* B ckoOKkax yka3zaHbl yriiel moBopoTa uist oBosioB o 'OCT 5525-88.
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ITponomkenne Tadauis! 5.8
500 2151153 (119|134 | 95 | 74 | 75 | 53|41 |40 | 28|22 |274 1195|151
600 250179 |140|155|11,1| 87 | 87 |62 | 49 |46 | 33| 26 |318]|228]|17,8
700 28,2 1204|160 |175|127| 99 | 98 | 71|56 |52 |38 29 |358]259] 20,3
800 31,2228 |179|194|141|111)|109| 79 | 6,2 |58 | 42| 3,3|398]290]| 228
900 3412501198 | 212|156 |123|119 |87 |69 |63 |46 | 3,7 |434|319]| 252
1000 |36,9|272|216|229|169|13,4|128| 95| 75|68 | 50| 4,0 |469|347|275

B cnyuae, ecnu nasnenue P Boime 10 6ap, 3Hauenue L B tabnuie 5.8 HeoOX0quMO CKOppeK-

TUPOBATh yTeM yMHOkeHHs Ha kod(pduuuent P/10 (rae P Boipaskeno B Oapax).

JIUMO

rHuo).

B cirydae ucnosib30BaHus MOJIMATUIICHOBOTO PYKaBa JIIMHY YKPEIUIIEMOro y4acTka Heo0Xo-
YMHOXHUTb Ha 1,9.

IIpumep
Brluucnenue AMHbBI YKPEIUIIeMOro y4acTKa JJIs:

- orBOma 45 °;

- TpyOonpoBoza u3 Tpyo kiacca K9, DN 500;

- ICTIBITATEIHHOTO JaBJIeHUs 25 0ap;

- 6€3 MOJIMATHIICHOBOTO PYKaBa,

- CpEIHEH TIOYBHI;

- Tpy0Oa BbIIIE YPOBHS IPYHTOBBIX BOJI;

- r1yOuHa 3anoxeHus 1,5 M.

Jns «cpetHuX» yCIOBHIA MPOKIIAIKU, ONIPE/ICIICHHBIX paHee, U3 TaOIuIbl HaXOAUM:
L=9,5m; P =10 6ap 6e3 noau3THIIEHOBOTO pyKaBa

L =23,8 m; P =25 Gap 6e3 nosmITUICHOBOrO pyKaBa

5.13 MH3rub coeanHeHU

Pactpyonsie coenuaenus («Tytony, «RJ», «RIS») monmyckaroT yriioBoe OTKJIOHEHHE (HITH W3-
[ToMuMO OUEBHIHBIX MPEUMYIIECTB B MPOIECCEe YKIAAKH, a TAKKE CIIOCOOHOCTH KOMITEHCH-

pOBaTh JIBIKEHHE TPYHTA, YIIIOBOE OTKIOHEHHUE IO3BOJISIET BBIMOIHATH OOJBIINE MOBOPOTHI 0€3
HOMOIIHM (PUTHHIOB, a TAK)KE KOPPEKTUPOBATh MapUIpyT Hpokiaaku (puc. 5.10, Tabmumna 5.9).

Pucynoxk 5.10 JlomycTuMBIi U3rUb MpH yKIIaIKe.
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Tabmmma 5.9  Xapakrepuctuku coeauHeHus «Tytony, «RI» u «RISy mist n3ruba.

DN iiﬁ%’cggr% Jlnnna TpyOs! L, | Pamuyc uzruba Cwmemenue Ad,
M R, m cM
nanke A0, rpan.

80-150 5 6 69 52
200-300 4 6 86 42
350-600 3 6 115 32
700-800 2 6 200 25
900-1000 15 6 267 19

HekoTopbie MOBOPOTHI OOJBIIOTO pajryca MOTYT OBITh BBITOJHEHBI IIPU MTOMOIIU H3TH0A CO-
eauHEeHU. B 3TOM ciydae TpyOBI MpU COSAMHEHHWH JOJDKHBI OBITh HCAIbHO BBIPOBHEHBI KaK B
BEPTUKAJIBHOHN IUIOCKOCTH, TAK U B TOPU3OHTAIBHOU. V3rM0O B CTBHIKE MPOU3ZBOJUTCS MPH MOIHO-
CThIO COOPAaHHOM COEMHEHUH.

L

P R=———
aanyc m3ruda: R Y
2sin 7

0
KonuuecTtBo TpyO, HE0OX0AMMOE 7151 U3MEHEHus HampaBieHus:: N = —

A6
JnuHa yuacTka u3meHnenus HanpasiaeHus: C =N X L,
rze:
Ad — cmerieHue KoHIA TPYObI, M
L — nuna TpyOBI, M
0 — yroa u3MeHeHus HarpaBiIeHUs (B rpaaycax)
A — u3rub coenuHeHUs (B rpagycax)
C — JuInHa yJacTKa U3MEHEHUS HaIllPaBICHUS, M
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6 Ykiaaaka Tpyo

6.1 TIloa3emuasi ykjaaaka TpyoOOnpoBoaoB

6.1.1  Mexanuueckue ceoticmsea epyHmos

[TouBEI, B 3aBUCUIMOCTH OT BHYTPEHHETO CIICTUICHUS, TIOPA3ACISIOTCS Ha CIICAYIONINE BUIBL:

CkaJibl — MTOYBBI C OYCHb CHIIbHBIMH MEXMOJICKYJISIPHBIMH CBSI3SIMH, YTO 3aTPYAHSET IMPO-
1ece pa3paboTKU M YBETMYUBACT PUCK OOBAJIOB.

Poixiible MOYBBI — 00JTAIAIOT ONPEACTICHHON BETMUYNHONW MEKMOJICKYIISPHBIX CBS3€H, BEIH-
YHHA KOTOPBIX MEHSETCS B 3aBUCHMOCTH OT BO3JICHCTBUS HEKOTOPHIX (haKTOPOB (BIIara, JABMKCHUE
MOOJIU30CTH).

Hekore3uoHHbie MOYBbI — HE MMEIOT CIOCOOHOCTH K CILEIUICHHIO, OOBAIMBAIOTCS TOYTH
MOMEHTAJTBHO.

JIJIsT yIpOIICHHBIX PAcYeTOB MPH ONPEICICHHH MEXaHHMYECKHX CBOWMCTB IOYB TOJB3YIOTCS
OOLIENPUHATHIME 3HAYCHUSIMH, YKa3aHHbIMU B Tabnumax 6.1 u 6.2. Ho 6e3 peanbHbIX 3aMepoB C
00BbEKTa YKIIAJIKU TPYOOIIPOBOIOB UJTH JTa0OPATOPHBIX 3aMEPOB HE 0OOUTHUCEH.

Tabmuna 6.1 XapaKkTepUCTUKHU TTOYB.
Cyxoii/Bnaxabiit 3aTOIICHHBII
Yron Yron
Tumn rpyara [LoTHOCTS, [LnoTHOCTS,
BHYTPEHHETO 3 BHYTPEHHETO 3
R T/M o T/M
TpEeHMUSI, TPEHHUSI,
Paznpobnennas ckana 40 2 35 1,1
I'paBuii, mecok 35 19 30 1,1
[Tecox/rpaBuit 30 5 o5 11
Wn/rnuna
Wn/rauna 25 1,9 15 1
Opranuyeckuii neperuoi 15 1.8 i i
['muna/mecok

Ta6n1/1ua 6.2 CpenHee SHAYCHUC MOAYJIA MACCUBHOT'O COIMMPOTUBJICHHUA 3aCBIITHOTO MAaTCpUAJIaA.

Mopyns naccuBHoro conpotunienus, MIla

He yrpam- Cnabo yt- Cpenne yT1- CunbHO yT-

Tumn 3aceITHOrO MaTepuana SOBAHHLLE pamOoBaH- pamboBaH- pamboBaH-
HOYBEL HBIC II0YBBI, HBIC I1I0OYBbI, HBIC IIOYBHI,

MeHee 85% 85 —95% 6osee 95%

Meko3epHHCTBIE TTOYBHI C )KUIKOCTHBIM
aumMutoM menee 50%

[TouBbI cO cpeaHell — BLICOKOM MIaCTHY-
HOCTBIO

TpebyeTcst mpoBeieHNE CTICITUATBHBIX 3aMEPOB

MeJik03epHHUCTBIE TIOYBHI C KHUJIKOCTHBIM
numMuToM MeHee 50%

[TouBBI cO cpeaHell MIACTUYHOCTHIO — He 0,4 1,4 3 7
IJIACTHYHBIE

C menee 25% KpymHO3EPHUCTBIX YACTHI]

MeJiko3epHHCTBIE TIOYBHI C KUJIKOCTHBIM
IUMUTOM MeHee 50%

[TouBHI €O cpeAHell MIACTUYHOCTHIO — HE 0,7 3 7 14
MJIACTHYHBIE

C 0os1ee 25% KpYMHO3EPHUCTHIX YACTHUII
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ITponomkenne Tadauis! 6.2

KpynHo3epHHCTBIE ITOYBBI C HATUIHEM
MEJIKUX YaCTHII, IPOIIEHTHOE COJEPKaHNE 0,7 3 7 14
KOTOPBIX OoJjibie 12%

KpynHo3epHHCTBIE TOYBBI C MAJIBIM CO-
JIep>)KaHUEM HJIM BOOOIIIe 0€3 MEJIKMX Jac-

1,4 7 14 20
THII, IPOIICHTHOE COJICPKAHUE KOTOPBIX
He npeBbimaer 12%
Pa3npo0iennas ckaja 7 20 20 20

6.1.2 3emnsanvie pabomol

[Tepen nmpoBeneHueM paboT HEOOXOAMMO NPOAHAINZUPOBATH YCIOBHS OKPYXKAOLIEH cpelibl, a
TaK)Ke MOJYYUTh COIJIACHE COOTBETCTBYIOLIUX KOMMYHAJIbHBIX MTPEANPUATHI.

B cooTBeTcTBUM ¢ IPOEKTOM OIpeaeseTcst MaplIpyT U npoduiib TpyoornpoBoaa.

3emistHbIE paOOTHI MO IJIAHUPOBKE TPACCHI, pa3paboTKe, 3aChINKE U MPUEMKe TPAHIIeH pH
CTPOUTENBCTBE TPYOOIIPOBOIOB CIIE1yeT IPOU3BOIUTH B COOTBETCTBUU C TPEOOBAHUAMU JIEHCT-
BYIOIIMX HOPMATHBHBIX JIOKyMEHTOB.

ITepen pa3paboTKOi TpaHIIeH CleAyeT IPOU3BECTH Pa30MBKY €€ OCH.

Packomnka 0ObI9HO MTPOU3BOAUTCS C TOMOIIBIO AKCKABATOPa C YYETOM TUIIA TPYHTA, THAMET-
pa Oyayuiero TpyOonpoBoa 1 IiyOHHbI 3aJ105keHUs. JlOpOKHOE MOKPHITHE OJHUMAETCS ITyTeM
€ro pa3pe3aHusi 1o KpasiM TpaHILEu.

[Tpu pa3paboTke TpaHLIeH cleqyeT yAEeIUTh BHUMaHUE CTA0OMIIN3alUK €€ CTEHOK, 00 yK-
PETUICHHUIO UX TPaMOOBKOM, pa3MEIICHUIO BRIOMPAEMOro TPyHTa TaK, YTOOBI OCTAaBUTh HE MEHEE
0,4 M paccTosiHUE MEX]ly TPYOOIIPOBOJIOM U CTEHKOM TpaHIIEeH, OYMCTKE KPAEB TPAHIIEU OT KOMb-
€B JIJIsl IPEeIOTBpAILIEHHS UX 0OBaa.

['my6una 3an0xeHus TpyOONnpoBoa JOKHA 00eCIeUnTh 3alUTy OT 3amep3anus. Hopmais-
HOM ITyOMHOM 3a10KeHHsI 0OBIYHO CUUTAETCS TIyOnHa, 00ecieunBarolias pacCTOsIHUE OT BEpXHEH
TOYKU POQuIIs TpyOB! 10 MOBEPXHOCTH B 1 M.

Jlnist 3a1uThl OT 06BaAJIOB Kpasi TPaHIIEH JUO0 CKAIIMBAOTCS, TNOO0 YKPEIISIOTCS.

HauOonee pacripocTpaHeHHbIE CITOCOOBI YKPEIIJICHN: YCTAaHOBKA JEPEBSHHBIX MaHemne (0T-
JEJIbHBIX UM COOPHBIX), PAIAOB JEPEBSIHHBIX MJIM METAJUIMYECKUX IIITYHTOB.

[Tpu 3TOM nMaHeNu A0JKHBI BBIAECP)KATh 1aBJICHUE TPYHTA, KOTOPOE MOKHO PacCUUTaTh 110

dbopmyre:
q= 0,75*Y*H*t92(%- %), rie

Y — IIOTHOCTb TPYHTA, KI/M°;

¢ - yroJl BHyTPEHHET0 TPEHUs OUBBI, pas.;

g — Harpyska, kr/m;

H — rnyOuna, M.

[Tpu BbIOOpE 3aIIUTHI OT 0OBAJIOB METOJJOM CKOCA KpaeB, Kpasi TOJDKHBI CKAallIMBAThCs Ha
yroJ1, ONpeessieMblii BHYTPSHHUM TpeHUEeM TpyHTa (cM. puc.6.1).

q(K}'/ME)
Vo = 259
4 000 L//;p |
A /(p=30
3 000 o o
A e
r O
2 000 //;5// @ =40
/////‘//
1 000 /,//
Y%
05T 203 4,5 -6 O 8.9 Hm)

Pucynok 6.1 VYron oTkoca.
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JIHO TpaHIIen TOJKHO OBITh BBIDOBHEHO U YAAJICHBI BCE BBICTYIIBI.

[Tpu HanuuuK BoJbI pa3pabOTKy TPaHILEH CIEAYET MPOU3BOANUTE, HAUMHAS OT O0JIee HU3KHX
YUYacTKOB K 00Jiee BEICOKUM.

Ecnu TpaHiies npoxXoauT 4epe3 y4acTKH, HaXOSIMECs HUXKE YPOBHS TPYHTOBBIX BOJ, TO
BOJly HEOOXOIMMO YAAJIUTh U3 TPAHIIEH IyTeM €€ BbIKauMBaHUs, JUOO HAIPSIMYIO U3 TpaHILEH,
1100 U3 OTCTOMHUKA, CO3/]aBAEMOTO PSIIOM.

Ecnyu n3HavanabHbIN TPYHT MENKO pa3ApoO0iIeH U SIBJISETCS OTHOCUTEIBHO TOMOI'€HHBIM, TPY-
OBl MOTYT YKJIQJBIBAThCA Ha JHO TpaHiIed. Eciiu THO TpaHIIen HENMPHUToJHO JIJIsl HEMOCPEICTBEH-
HOW yKJIaJIKU TpyO, TO HEOOXOAMMO HAChIIaTh OCHOBAHUE U3 MEJIKOIO I'PaBUs WJIM ME€CKa TOJILIH-
HO1 He MeHee 10 cm.

[TpussMKu 711 MOHTaXa M 3aJICJIKA CTBIKOBBIX COCIMHEHUN TpyO nuamerpom a0 300 Mm cie-
IyeT OTphIBaTh Iepel YKIaJKON Kaxaod TpyObl Ha MecTo. PaccrosiHue Mexay NpusMKaMH yCTa-
HaBJIMBAETCSl B 3aBUCUMOCTH OT JUIMHBI yKJIaJbslBaeMbIX TpyO. ITpusaMku mis tpy6 nuamerpom 60-
nee 300 MM JorycKaeTcs OTpbIBaTh 3a 1-2 AHS 10 YKJIaIKH TpyO B TpaHIICIO, C y4eTOM (aKTHde-
CKOM JUTMHBI TPYO U PACCTOSIHUS MEXKIY CTIKAMH.

['pyHT, BBIHYTBINM W3 TpaHIIEH, CIEIyeT YKJIaJbIBaTh B OTBaJl C OJHON (JI€BOH 1O Hampasie-
HUIO pabOT) CTOPOHBI TPAHIIEH Ha paccTosiHue He Oinxke 0,5 M OT Kpasi, OCTaBIIss APYT'YIO0 CTOPOHY
CBOOOHOM /7151 IEPEIBUKEHMSI U ITPOU3BOJICTBA IIPOUUX padOT.

Jlis ipetoTBpallieHus pa3pylieHus BHYTPEHHETO [IEeMEHTHO-IIECUaHOTO MOKPBITUS U 00pa3o-
BaHUS BMSTHH Ha TPyOax, MX 3aXBaT MPU OMYCKAaHUH B TPAHIIEIO HEOOXOAUMO OCYIIECTBISATH IPH-
CIOCOOJIEHUSIMH, 00ECIIeUNBAIOIIMMU COXPAaHHOCTh TPYO B MECTax 3axBaTa M MCKIIOYAIOLIUMH UX
yAapsl ApYT O Ipyra v O TBEPbIE IPEIMETHI.

VYIUIOTHEHUE NPU CTHIKOBKE TPYO OCYIIECTBIISETCS C HOMOILBIO YIJIOTHUTEIBHOI'O PE3UHOBO-
T'O KOJIbIIA 32 CYET PAJHaIbHOTO CHKATHS €r0 B KOJBIIEBOM I1a3e pacTpyoa.

6.1.3  Moumasic mpyb6onposo0oos noo coeounenue « Tytony, «RJ», «RJS». MoHTax TpyO
MIPOU3BOIUTCS B ClIeayromeM mopszake (puc. 6.5, puc. 6.6).

HapysxHasi MOBEpXHOCTH IVIaJIKOTO KOHIIA TPYObl OUMIIIAETCS OT MOCTOPOHHUX MPEJAMETOB U 3a-
IPSA3HEHUH ¢ TIOMOIIIBIO IETKH U mmarens (puc. 6.2).

my AAMAAR AR AR
§

i

HIeTKa LITIAaTeNh CKPeOOK LIYIT

Pucynok 6.2 KommekT 1715t MOHTaxa Tpyo.

Jlnst ompeneneHus TpaHuIl MOHTaXKa TJIAJKOTO KOHIIA TpyObl B pacTpyO, Ha TpyObl MO CO-
enunenne «Tytony HaHOCHTCS crieruanbHas MeTka (puc. 6.3) o pa3mepam, yKa3aHHBIM B TaOJIHIIe
6.3. Ha tpy0s1 mox coequnenne «RJ» u «RJIS» cnernuanbHas MeTKka HE HAHOCUTCSL.
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Pucynox 6.3 Mertka.
Tabnuma 6.3 OCHOBHBIE pa3MephI.

DN, mm X, MM y, MM a, MM b, MM C, MM
80 69 82 30 50 10
100 73 86 30 50 10
125 76 89 30 50 10
150 79 92 30 50 10
200 85 98 30 50 10
250 90 103 30 50 10
300 95 108 30 50 10
350 95 108 30 70 10
400 95 108 30 70 10
450 105 118 30 70 10
500 105 118 30 70 10
600 105 118 30 100 10
700 135 148 30 100 10
800 145 158 30 100 10
900 160 173 30 100 10

1000 170 183 30 100 10

HapyxHyto MOBEpXHOCTb IJIaJKOT0 KOHIIA TPYOBI (0cOOEHHO (acKy) 0 crenuanTbHOW METKU
MOKPBIBAIOT CMA3KOM, MOCTABIIEMON NpeAnpusTHEM-U3roToBuTeneM Tpyd. Cmaska moctapisercs B
JIOCTaTOYHOM 00BEME, U B ClIydae HEOOXOAUMOCTH MOXKET ObITh TOTIOJIHUTENBHO 3aKa3aHa B JIIOOOM

KOJIMYECTBCE.

BHyTpeHHss1 moBepXHOCTh pacTpyba TpyObl (0COOEHHO Ma3 A YIJIOTHUTENBHOTO KOJIbIIA)
OYHIIAETCS OT IOCTOPOHHUX TPEJIMETOB M 3arPsI3HEHUI C MOMOIIBIO METKN U cKpeOka (puc. 6.2).
B xosbueBoit ma3 pactpy0a BKJIaAbIBAIOT YIUIOTHUTEIBHOE KOJBIIO C MMPOBEPKOI MPaBUIIbHO-

CTH pa3MeleHus ero rpebHs (puc. 6.4).
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Pucynox 6.4 Cxema yKJIaJKy yIJIOTHUTEIBHOIO KOJIbLIA.

BHyTpeHHSIsI TOBEPXHOCTh YIUIOTHUTEIBHOTO KOJbIIA OKPBIBaETCs cMa3koi. Cremyer uzde-
raTh CTEKaHHs CMa3KH MO HAPY>KHYIO TOBEPXHOCTh YIIIOTHUTEIBHOTO KOJIbIIA.

MonTtupyemas TpyOa MoJaeTcss K paHee YJI0KEHHOU TpyOe, EHTPUPYETCsl M0 KOHYCHOM Io-
BEPXHOCTH YIJIOTHUTEIHHOTO KOJIbLIA M C TMOMOIIBI0 MOHTXHOTO MPHUCIIOCOOJICHUS WIH JIOMHKA
(mpu ManoMm Juamerpe TpyO) BBOAUTCS B pacTpyd a0 crenuanbHOW MeTKH. CXeMBbl MOHTa)KHBIX
MPUCTIOCOOICHUIA [T COeIMHEHUs TPYyO PpUBEICHbBI Ha PUCYHKE 6.7.

[Ipu cHATHYM yCHIIHS MOHTaXHOTO MPUCIIOCOOICHHUS TIIAAKUI KOHEI CMOHTUPOBAHHOM TPYyOBI
JIOJIKEH BOMTHU B pacTpyO Ha pacCTOSHHE HE MEHEe BETMUYMHBI «X» U He 0oJiee BEIMYUHBI «Y», yKa-
3aHHBIX B Tabymie 6.3. Paccrosiaue ot Topiia pactpyoda 10 TOpIia pe3nHOBOTO KOJIbIIA JIOJDKHO OBITh
OJIMHAKOBBIM MO BCeMy MepuMeTpy. [IpaBMIBHOCTD YCTAaHOBKM YIUIOTHUTEIIBHOTO PE3UHOBOIO
KOJIbI[Aa B pacTpy0d mpoBepsieTcsl crenuaibHbIM miynoMm (puc. 6.2). HepaBHOMepHOE paccTOsHUE
CBU/IETEJILCTBYET O BBITAJKUBAHUM KOJIbLIA M3 Ta3a pacTpyda, U MOHTaX CIIEAYeT MOBTOPUTH, TaK
KaK 3TOT CTBIK IPH THAPOUCTIBITAHUN JACT T€Yb.

[Tpu MoHTaxe TpyO nox coenuHeHne «RJ», mocie ux CTHIKOBKU HEOOXOUMO:

- BCTaBUTH MPaABBIN CTOMOP B BEIEMKY pacTpy0a M MpOoIBUHYTH €T0 BIIPABO JIO YIIOPa,

- BCTaBUTb JIEBBII CTONOP B BBIEMKY pacTpy0a U IPOABUHYTH €r0 BIEBO JI0 YIIOPa;

- TIOCJI€ €r0 YCTAHOBKU BOTHYThH CTOTIOPHYIO IIPOBOJIOKY BHYTPh BBIEMKH pacTpyoa.

Jiist oGsierueHust ycTaHOBKH CTOIIOPOB JIOIYCKaeTCs MPOM3BOIUTh UX MOHTaX 0€3 CHATHUS
YCUJINSL MOHTXKHOTO NMPUCTIOCOOTIECHUSI.

VY oxeHHbIH TpyOOIIpoBO ¢ coelnHEeHHEM «RJ» nMeeT BO3MOKHOCTh OCEBOTO Y/UIMHEHUS B
KaXJIOM CTBIKE 32 CUET TEXHOJIOTUYECKOT0 3a30pa MEX/1y HAIJIABIICHHBIM BAJIMKOM U TIPUJIMBOM B
pacTpyOHOi1 yacTu TpyOBI.

[Tpu TpeGoBaHNM a0COIOTHO UCKITIOYHTH YUTMHEHUE HEOOXOIUMO PAaCTITUBATh TPYOOIIpO-
BOJI IIPY MPOKJIAJIKE 110 YYaCTKaM C IOMOIIbIO KaHATHOM TATH.

Coennnenue «Tyton» Coennnenne «RJI»

1. Oumncrka rIagKoro KOHI@A 1. OuncTka U cMa3Ka Hapy>KHOW MOBEPXHOCTH IJIaJ-
KOT'0 KOHITa TPYOBI
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2.Hanecenue cnienuanbHOM METKU Ha TIIAJKOM KOHIE | 2.QuucTKa pacTpyda
TpyOBI

3. Cma3ka HapyKHOH MOBEPXHOCTH TIaIKOTO KOHIIA
TpyOBI

4. Ounctka pactpyba 4. Cma3ka BHYTPEHHEH TOBEPXHOCTH YILIOTHUTEIIb-
HOTO KOJbIIa

5. YcraHOBKa YIITOTHATENEHOTO KOJIbLA B PACTPYO 5. CTpIkOBKa TPYyO M yCTaHOBKA IPAaBOro CTONOPA

6. Cmaska BHyTPEHHEH [IOBEPXHOCTH YIUIOTHHTENIb- | 6, Y cTaHOBKA JIEBOTIO CTONOPA ¢ (hHUKcaueii cTo-
HOT'O KOJIBIA MIOPHOM POBOJIOKHU
7. CTpIKOBKa TPYO 7. CMOHTHPOBAaHHOE COeTHEHHE

Pucynok 6.5 Mounrtax Tpy0 noa coenunenue «Tytony» u «RI».
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1. OuucTka W cMa3Kka IJIaJKoro KOHIA TPYObI

3. YcTaHOBKa yIIOTHUTENEHOTO KOJIBIIA B PacTpyo

4. Cma3ka BHYTpPEHHEH OBEPXHOCTH YIJIOTHUTEINb-
HOT'O KOJIbIIa

5. CTIKOBKa TPYO U YCTaHOBKA CTOIIOPOB

6. OuKcalys CTOMOPOB METALTUIECKOM JIGHTOM

Pucynok 6.6

MomnTax Tpy0 moa coenunenue «RJSy.

[Tpu MoHTaxe Tpyd nmox coeauHenue «RJIS» (cMm. pucyHok 6.6) mociie CTHIKOBKH HEOOX0IMMO
BCTaBHUTH CTOIMOPHBIE DJIEMEHTHI B a3 Ha pacTpyOe M paclpeienuTh UX PaBHOMEPHO MO BCEH OK-
PYKHOCTH TJIQIKOTO KOHLIA TPYOBI. [[/1s MCKIIIOUEHUsT caMONIPOU3BOJIBHOTO MEPEMEIEHHs CTOIOP-
HBIX 3JIEMEHTOB B pacTpyOe CTAHYTh U 3a(pUKCUPOBATH UX THOKOM JIEHTOM.

VYoxxeHHBIH TpyOOIIpoBOA ¢ coenuHeHneM «RJS» mmeeT BO3MOKHOCTh OCEBOTO yUITMHEHUS
B KaXJ/IOM CTBIKE 32 CUET TEXHOJOTHYECKOro 3a30pa MEXAY CTOINOPHBIM KOJIBLIOM U TOPLIOM pac-

TpyOHOU! YacTh TPYOBHI.

HpI/I Tpe6OBaHI/II/I a0COJIFOTHO HCKIIFOYHTH YAJIIMHCHUC HGO6XOI[I/IMO pacTsAruBaThb pr601'[p 0-
BOJ IIpH MPOKJIAAKE MO0 Y4aCTKaM C ITOMOIIIBIO KaHATHOM TSTH.

6.1.4  Obopyoosanue Onst yknaoku mpyo

A

oM

|

a) TIpU TTOMOIIIH JIOMa U IEPEBSIHHOTO Opyca




000 «JITK «CB0OOOIHBIN COKOII»
% ctp. 100 u3 134

PexomeHnanmu 1o UCToIb30BaHUIO TPYO

RUNTKYATAA MMITAHTA

nerJisi, 2 M / BILIKA

% i
| T La8 e TEN b o

0) Ip¥ MOMOIIY TETIU ¥ BIJILYATON IITAHTH

B

TpOcoBas TAra

L nerast 2 m s Jy 100-200, 3 m pis Ty 250-300

B) IpY IOMOIIH [IE€TJIM U TPOCOBOM TATH

r

J1) TIPY TIOMOIIU IBYX 3aMKOBBIX INTAHT (MOHTaXKHO-IEMOHTAXXHOE TPUCTIOCOOICHHUE)

Pucynok 6.7  Tumnsl mpucnocoOaeHuit 1151 MOHTaXa U AEMOHTaxa Tpyo.

YrnoxeHHbIE TPYOBI, TP HEOOXOIUMOCTH, MOKHO Pa3beIUHUTH. TpyObl BHITATUBAIOT C TIO-
MOIIIBIO PEEYHOTO JOMKpaTa M COCTaBHOW 00o¥MBI. [[ns pasbenuHeHus] TpyO MO COCTWHEHHE
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«RI», «RIS» HEoOX0auMO TIpEABAPHUTEIIBHO YIAIUTh CTOTOpa (CTOMOPHBIE 3JEMEHTHI). B ciydae
MOBTOPHOTO COETMHEHUS TPYO CIIe1yeT UCTIONIb30BaTh HOBOE YIJIOTHUTEIBHOE KOJIBIIO.

[lpu ykopaumBaHuu TpyO Ha CTPOHILIONMIAJKE HEOOXOAMMO HA TJIAJKOM KOHIIC BBIOJIHHUTH
dacky 5x30°.

MoHTaxx TpyOOIpoBOJa CIEAYET MPOU3BOJUTH METOJOM IOCIEIOBATEIHLHOTO HApAIIMBAHUS
U3 OJMHOYHBIX TPYO HETMOCPEICTBEHHO B MPOCKTHOM IOJIOKCHHH TPYOONpoBOJa (Ha JHE TpaH-
1Ien ).

6.1.5  Boccmanosnenue HaniagneHHo2o 6aiuKka

[Tpu ncnonb3oBaHMU Ui MOHTaXa TPyOOIpoBoJa TpyO HEMEpHOH AiIuHbI (MeHee 6 M), HX
IJIaJIKKUe KOHIIBI HE00X0AMMO TPeABAPUTEIHHO OTpe3aTh 10 TpeOyeMoil IMHBI 1 00paboTaTh pyd-
HOM HIH(OBaTbHOM MaMHOM (cM. 1. 7.1).

B cBsi3u ¢ HEOOXOIMMOCTBIO HAIWYMSA HA TJIAJKOM KOHLE TPYOBI 1jsi coequHeHuid «RJ» u
«RJS» HannaBiieHHOTrO BaJllMKa HU)KE IPUBEACHBI /1Ba CII0CO0Aa €ro BOCCTaHOBJICHUS:

- HaIUIaBJICHUE HOBOT'O BaJUKA;

- UCIOJIb30BaHUE CHEIMATBHOTO MPHUCIIOCOOJCHHUS BMECTO HAIUIABJICHHOIO BAaJMKa — CTSXK-
HBIX KoJjierr (cum. puc. 6.10).

Hna nannaenenus eanuxa Bam nompedyemcs:

- DJIEKTPUYECKHI CBAPOUHBIN amnmapar MOCTOSHHOTO TOKA, 1A0Lero kak MUHUMyM 160 A.

- 3JIEKTPUYECKYIO NUIH()OBAIBHYIO MAIIUHKY.

- CBapOYHbIE 3JIEKTPO/Ibl HA )KEJIE30HUKEIEBOU OCHOBE.

- MEJHOE HAlPaBJISoIIee KOIbIO (cM. puc. 6.8) i MO3MIUOHUPOBAHUS LIIBa, KOTOPOE UMeE-
€T XapaKTePUCTUKH, yKa3aHHbIC B Tabmuie 6.4.

— 9y

b @+ 10
d_ARR

Jlankn

d1 x| 6ot
r=10

Pucynox 6.8 MenHoe HanpaBismoLee KoJbllo.

Tabmuua 6.4 OcHOBHBIE pa3Mepbl MEJHOTO KOJIBLIA.
MenHoe HanpaBJsAONIee KOJIbIIO
Konb110 Jlaniku nepxarens bonTel
DN D e b C g i d dil | Macca,
MM MM MM MM MM MM MM MM MM KT
80 96 5 25 0,630
100 116 5 25 0,700
125 142 S 25 8 40 12,5 9 8 80/50 0,790
150 168 3) 25 0,890
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[Iponomkenne Tabauubl 6.4

200 220 5 25 1,100
250 271 5 35 1,700
300 323 S 35 1,900
350 375 5 35 2,200
400 426 5 35 8 40 12,5 9 8 80/50 2,600
450 477 5 35 2,700
500 528 5 35 3,200
600 631 S 50 4,900
700 734 5 50 5,600
800 837 5 50 8 40 12,5 9 8 80/50 6,400
900 940 S 50 7,000
1000 | 1043 5 50 7,800

TexHO0JIOTHs] HAHECEHUSI HAIUJIABJIEHHOIO BAIMKA HA TpyOy (cM. puc. 6.9):

- OTMmeTuTh MECTO HAaHECEHMs HAIUIABJICHHOI'O BajlMKa HA IJIaJIKOM KOHIE MPHU MOMOIIU
MeIHOTO Konbla. Caenarh KOJIbIEBYIO OTMETKY.

- TmarenpHO 3aYMCTUTH YYACTOK JJIS HAIUIAaBKU BallMKa, MIMPUHOM 25 MM. 3aumcTKa He
JIOJKHA TIOBJIMSATH Ha TOJIIHUHY TPYOBI.

- YCTaHOBUTH M 3a)aTh MEIHOE KOJIBIIO HEMOCPEACTBEHHO 3a MECTOM OyJyIero HaruiaB-
JICHHOTO BaJIMKa, IPH 3TOM HEOOXOAWMO OOpaTWTh BHUMAaHWE HA pa3Mep HAIUIaBICHHOTO BaJIHMKa,
CBApHOTO 1B U €0 PAaCIOIOKEHUE Ha TIIaKOM KOHIle TpyOsI (Tabuuist 2.4, 2.7). IToce Toro, kak
KOJIBIIO OBLIO BBICTABJICEHO M 32)KaTO, HEOOXOJMMO €ro cierka 00CTy4aTb MOJIOTKOM JUISI TUIOTHOTO
MpUJIeranus K Tpyoe.

- CBapHOH IIOB HAHOCHUTCS 110 MEIHOMY KOJIBILY C IEIbIO MOTYyYSHUS BBICTYIA, BEPTHKAIb-
HOTO TI0 OTHOUICHHIO K TpyOe. HamaBneHHBIN BaluK HAHOCUTCS 3a OJUH IMPOXOJ MOKPBHITHIMU
aekTponamMu J3-4 M.

- PabGorats xenarenabHO MexXAy oTMeTKaMu A 1 B, npuaepkuBasich 3Toro paboyero ydact-
Ka MyTeM BpallleHus TPYObl.

- Ilocne cBapku 3a4MCTHTH HAIDIABICHHBIN BAIMK OT [UIAKA U MPOU3BECTH BOCCTAHOBJIICHHE

BHCIIHCTO 3allIUTHOI'O ITOKPBITH.
[:11:“-D I
—1

YcTtaHoBKa megHoro

3auuncTka NnoBepxHOCTH XomMyTa rno MecTty

1 Tpy6bl nog ceapky 2
HaHeceHue cBapHoro LwBsa 5
NOKPbITbIMK 3NEeKTPOAaMMU Ha \ ‘ HanpasneHue
rnagkui KoHew, TpyGbl <L£Bapku
W

Capky xenartenbHo
BbIMOMHATL MEXAY
oTtmeTkamu A u B.
Mpuaepxusasck aToro
paboyero yyacTka
nyTem spatieHus Tpy6bl

Pucynok 6.9  TexHonorus HaHece€HUs HAIJIaBJIEHHOTO BaJIMKA.
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[Tpy HEBO3MOXKHOCTH HAIUIABIICHHSI BAJIMKA B IOJIEBBIX YCIOBHSX, IPUMEHSIOT CTSDKHBIC
KoJIbLIa 1071 coequHenne «RJI»(cm. puc. 6.10).

Pucynok 6.10 CrenuansHoe IpUCIOCOOIEHUE — CTSKHBIE KOJIbIIA, 3aMEHSIOIIee HaIlIaB-
JICHHBII BaJMK.
OcHOBHBIE pa3Mepbl U Macca CTSDKHOTO KOJIbIIA yKa3aHbl B TabnuIe 6.5 u Ha pucynke 6.11.

Tabmuma 6.5  OcHOBHBIE pa3Mephl U Macca CTSHKHOTO KOJIBIIA.

Pasmepsl, MM olo o
N
Ak
2|23 <
1 =
DN SRESERSERS
d1 dz d3 d4 B:| B, B3 Bs |Bs|Bs|B7| H R1 ‘2‘5 @) 8 e
“lele
= ,é S
Q [a+]
A [a+]
~ |3
100 [119*%3(152*1°1117*%%| 121 |50 | 24 | 25 | 37 |18|40| 5 | 68 | 80 | 1,4
150 |1717%|206"°{169*°| 173 |58 | 26 | 32 | 46 |21|40| 5| 95 | 108 | 2,1 - .
o~ Ve
200 [223+%°|260°°|221+%°| 225 | 58 | 26 | 40 | 46 |21 |40 | 5 | 121|136 | 26 | % g 8
o0
250 |275%0°(316°1°|273*%°( 277 60 | 28 | 50 | 46 |24 |40 | 5 | 148 | 166 | 3,7 =
300 |327°%°(370°1°(325"°( 329 | 62 | 30 | 55 | 46 |24 |35|10| 175 | 193 | 4,6
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Pucynok 6.11 CTsDKHOE KOJIBIIO.

6.1.6  Haoesanue nonusmunenogozo pykaea

[TokpeiTHE TPYO MOTUATHICHOBOW IJICHKOM BBIITOIHSICTCS BO BpeMs MOHTaka TPyOOIpoBoIa,
HEMOCPEACTBEHHO MepeJl €ro YKJIAIKOW B 3eMII0, U 3aKJII0YAeTCs B HaJIeBAaHUM HA TPYOBI MOJIUITH-
JICHOBBIX PYKaBOB B BUJE LWJIMHIPOB, MOJOTHAHHBIX JO IUIOTHOTO NPWJIETaHUS K MOBEPXHOCTU
TpyOOIpoBOIA.

[TonuaTHneHOBOE MOKPHITHE MPUMEHSIETCS B JIOMOJHEHHE K OCHOBHOMY BHEIIHEMY IOKpBI-
TUIO TPYO (LIMHKOBOE, OUTYMHOE) B psijie CIy4aeB, KOTJja OTMEUaeTcs MOBBIIIEHHAsS KOPPO3UMHOCTh
MOYBHI UJIM B HEH MPUCYTCTBYIOT OyKAaroline (HaBeI€HHbIE) TOKH.

Pa3mepsl MOMMATUICHOBOTO pyKaBa i TPYO Pas3IMYHBIX JUAMETPOB YKa3aHbl Ha PUCYHKE
6.12 v B Ta0Oiue 6.6.

[TocnenoBarenbHOCTh MPOBEAECHUS paOOT 110 HAHECEHUIO MOJIMATUIIEHOBOH MJICHKH Ha TPYObI
IIpU MPOKJIAJIKE B TPAHIIESIX, PACIIONIOKEHHBIX BBIIIE YPOBHS TPYHTOBBIX BOJI M3JI0KEHA B TaOIUIE
6.7.

[lepen yxnaakoil TpyO B TpaHIIEH, PacloiIOKEHHbIE HUXKE YPOBHS TPYHTOBBIX BOJ, TpPYObI
JIOJDKHBI OBITh Y)K€ MOJHOCTBIO M30JMPOBAHBI MOJUATUICHOBBIM pykaBoM. IlocienoBarenbHOCTh
IPOBEJCHUS padOT O HAHECEHUIO MOJUATUIICHOBOM TUIEHKH Ha TPYObI IIPU MPOKJIAJKE B TPAHIIESX,
pAacIoyIoKEHHBIX HUXKE YPOBHS I'PYHTOBBIX BOJI, M3JI0’K€Ha B Tabnuie 6.8.

[TonuaTHneHoBsI py-

L

A
A 4

Pucynox 6.12 [TonuaTHIIEHOBBIN pYKaB A TPYO.
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Tabnuua 6.6 Pa3Mepbl MOJIMATUIICHOBOTO PyKaBa.
Y ci10BHBIN NPOXOA L. vy I*, .
TpyObI, MM
80 6600 300
100 6600 300
125 6600 400
150 6600 400
200 6600 600
250 6600 600
300 6600 800
350 6600 850
400 6600 950
450 6600 1050
500 6600 1150
600 6600 1300
700 6600 1600
800 6600 1800
900 6600 2200
1000 6600 2200
" — mHMpHHA pyKaBa B IIOCKOM (CI0KEHHOM BBOE) COCTOSHHH

Tabmuua 6.7

[TokpeITHE TPYO MOMMAITHICHOBOM TIJICHKOH (7151 TpaHIIIEH,

PACIIOJIOKCHHLBIX BBIIIC YPOBHS I'DYHTOBBIX BO,[[)

Ne n/mn Pucynox

[Topsinok npoBeneHus padoT

OTpexbTe KyCOK MOIUITUIICHOBOTO pyKaBa MpUMep-
HO Ha 60 cM JuIMHHEe TPYOBL. Y IalnTe BCE KYCKH
TJIMHEL, TPSI3U, OKATUHBI U IPYTUX MaTEPHUAJIOB, KO-
TOpBIE MOTJIM CKOITUTHCS Ha TIOBEPXHOCTH TPYOHI B
TEUEeHUE €€ XpaHeHUsl. HaTaHUTe MOJIM3TUIICHOBBIN
pykaB Ha TpyOy, HauMHas ¢ riiaakoro konmna. Cobe-
pUTE PYKaB B «TapMOIIKY» Ha TJIaJIKOM KOHIIE TPYOBI.

Ha nmHe TpaHieun, B MecTe MpeanonaraeMoro pacrmo-
JIOJKEHUS pacTpyOa BbIKAMbIBACTCS YIIyOJICHUE IS
obecrieueHus o/ieBaHus pykasa. Omycrure TpyOy B
TPAHIIICI0 U CMOHTUPYITE ee C paHee YCTaHOBJICHHOU
TpyOOii.

[Tomectute Tpoc y pactpyba TpyOBI U IPUTTOTHUMHUTE
ee, YTOObI 00ECTIeYHTh I0CTATOYHOE IPOCTPAHCTBO
JUTSL OJICBaHUS pyKaBa MEXIY IIOBEPXHOCTBIO TPaH-
nred 1 TpyOoii. PactsHuTE pyKaB 1o Bceil [uimHe Tpy-
0b1. HeoOx01uMo 00paTUTh BHUMAHUE HA TO, YTOOBI
MEXIy TpyOOH M MOJMATHUICHOBBIM PYKaBOM HE OKa-
3aJI0Ch TPSA3H WM IPYTUX MOCTOPOHHHUX MPEIMETOB.
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HatsiauTe Ha MecTO coeAnHEeHUS TPYO MOIUITUIICHO-
BBII pyKaB OT MpeaslAyIneii TpyObl TpyOonpoBoaa 1
3aKpeIuTe €ro Ha IJ1aJIKOH YaCTH MOHTHPYEMOM Tpy-
0b1. OOpaTnTe BHUMaHHE: PyKaB HY)KHO 3aKPEIUTh C
MOMOIIBIO CKOTYA, ITHYPA, IUTACTUKOBBIX CTSKEK UIH
1:000ro Ipyroro Marepuana, KOTOPbIH MOXKET JErKo
Y TUIOTHO 00Jieratsh Tpyoy.

Harsaute pykaB MOHTHpYEMOil TpyOBI Ha pacTpyO
npeapayeit Tpyosl TpyOOpoBoia 1 3aKPETUTE €ro
Mmo3ajiu pacTpyoa.

YcrpaHuTe NpoBUCAHUE pyKaBa o BCEH IUTMHE TPY-
OBbI. /{7151 5TOT0 M3NMIHUHN TOJHATHICH HEOOX0 MO
3aBEpHYTH CBEPXY TPYOBHI.

3akpenure CKIaAKy MOJU3THIEHOBOIO PyKaBa B He-
CKOJIKMX MecTax MO JJIMHE TPYObI (TPUMEPHO Yepes
KaXIBIA METp).

3anenaiiTe Bce MOPBIBBL, pa3pbIBBI U ApYyTHe Ae(eKThI
PYKaBa C MOMOILBIO JINIIKOM JICHTHI.

OcTtoposxHO 3ackinbTe TPYOY. ns npenoTBparueHus
MIOBPEKICHUS BO BPEMs 3aChIKK 00ecredbTe 10CTa-
TOYHO CBOOOIHOTO MPOCTPAHCTBA BHYTPH PyKaBa B
MeCTe coelMHeHUs TpyO OHOM ¢ pyroi. B rpynTe,
KOTOPBIM 3acChIlIaeTcsl TpyOa, He JOIKHO OBITH OCT-
PBIX IPEIMETOB, KOTOPBIE MOT'YT IIOBPEAUTH IIOJIU-
STHJICHOBBIN pyKaB. M30eraliTe moBpexkIeHUs pyKaBa
IpY TPOMOOBAHUH TPYHTA.

Tab6muma 6.8

[ToxpsiTHE TPYO NOTUITUICHOBON MIIIEHKOM

(U1 TpaHIIEH, pacONI0KEHHBIX HUXKE YPOBHS TPYHTOBBIX BOJ).

Ne i/t

Pucynox

Iopsinok mpoBeneHust paboT

OTpex)bTe KYCOK MOJIMITUICHOBOIO PYKaBa MpH-
MepHO Ha 60 cM JTHHEe TpyObl. Y 1auTe BCe KyC-
KH TJIMHBL, TPS3U, OKAJIUHBI U IPYTHX MaTepPHAJIOB,
KOTOPBIC MOTJIM CKOITUTHCS Ha MIOBEPXHOCTHU TPYOBI
B TCUCHHE €€ XpaHeHus. HaTsHute nonusTHiIeHO-
BBII pyKaB Ha TpyOy, HAUHHAS C TJIAJIKOTO KOHIIA.
CobepuTe pyKaB B «TapMOIIIKY» Ha TJIaJJKOM KOHIIS
TpyOHI.

PacTsiHUTE pyKaB 10 BCel AIMHE TPYOBI TaK, 4TOOBI
¢ 00eux CTOPOH TPyObl OCTABAJICS PyKaB JJIUHON
mopsiaka 30 cm.
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3aBepHHUTE M3IHUIIHIOK MOJU3TUICHOBYIO IJICHKY
CBEpXY TPYOBI (KaK yKa3aHo I1.6, TabuIp 6.7, HO HEe
OYEHb IIOTHO). PyKkaB Kpenurcst monepeyHbIMy Ha-
3 XJIECTaMU JIMMKOH JICHTHI, PACTIONAraloLUIMMUCS Ha
paccrosiHum okosio 60 cM oguH OT fpyroro. KoHipl
pyKaBa OCTaroTcsi CBOOOIHBIMH, y KOHIIOB TPYOBI

pYyKaB KpEMUTCs] KPYTOBBIM HAJI0KEHHUEM JINIIKOM
JICHTHI WM TUIACTUKOBOT'O JKI'yTa.

Omyctute TpyOy B TPAHIIEIO M COENUHUTE €€ C JIPY-
- - ro Tpy0oii. 3aTeM HEOOXOAUMO MOKPBITH TTOJTUITHU-
JICHOBOM IJICHKOW coeTMHeHHEe TPpyO (Kak OMKMCaHO B
.. 4, 5 Tabmune! 6.7). HaxiecTsl pykaBa 3akperi-
JISTFOTCS KPYTOBBIM HAJOXEHUEM JIUITKOW JIEHTHI WITH
TUTACTUKOBOTO KTyTa. 3aTeM HE00X0IUMO BBIIOJI-
HUTH IEHCTBUS, YKa3aHHBIC B T1.IL.8, 9 TaOmuiier 6.7.

3acvinka mpy6onposo0oos
3aceinka TpyoornpoBooB (cM. puc. 6.13) m0/pKHA OCYIIECTBIIATHCS B J[BA MPUEMa — YaCTHY-
Hasl 3aChINKa J0 MPEeIBAPUTEILHOTO UCIBITAHUS M OKOHYATENbHAs 3aChINKa MOCIe MPeIBapUTENb-
HOTO THUPABIMYECKOTO HMCIBITaHUS. YacTHyHAas 3achIllKa TPyOONPOBOAA MPOU3BOIUTCS IS TIpe-
JOTBpAIICHUs TIepeMeIIeHus TpyO 1Mo BO3JCICTBIEM JaBIEHUSI BO BpeMsl MPEABAPUTEIHHOTO TU/I-
PaBIMYECKOTO HCIIBITAHUS.

YactryHas 3achlliKa TPaHILIEH MPOU3BOIUTCS B CIEAYIOIIEM MOpSAKE: MPeaBapUTEIbHO
IIPOBOAMTCS MMOAOMBKA MMa3yX U YaCTHYHAs 3achllKa TPyO IPYHTOM, HE COAEPIKAILEro BKIIOUEHUN
pa3MepoM CBbIIIE Y4 Auamerpa TpyO Ha BeicoTy 0,2 M HaJ BepxoM TpyObl. Bo Bpems 3achInku mpo-
M3BOAMTCS PABHOMEPHOE TOCIIONHOE YIJIOTHEHHE TPYHTa C 00EMX CTOPOH TPYOBI 10 MPOEKTHON
TUIOTHOCTH. IIpUsSMKH M CTBIK TOJKHBI OBITH OTKPBITHI:

Pucynox 6.13 [Tops 10K 3achINKU TPaHIIEH.

OxonuarenbHas 3achIlIKa TpaHIICH MNPOU3ZBOAUTCA IOCIC MNPCABAPUTCIBHOIO MCIIbITAHUA
pr6onp0Bo;[a. HpCI[BapI/ITCJIBHO IMPUCBHITTIAOTCA NPUAMKU U CTBIKW C TIHIATCIBHBIM YIIIOTHCHUCM
TpyHTA.

6.2 Jpyrue Buabl yKJIaAKH TPYOOIIPOBOA0B

6.2.1  [Tlosepxnocmuas yknaoka mpyo

[ToBepxHOCTHas ykianka TpyO Impearonaraetr onpeesieHue:

- CUCTEMBI MIOJIIEPIKKH;

- KOMIICHCAIINH TeMIIePaTYPHBIX pacIIupeHnH (YIITMHEHNS);

- YKPEIUIEHUS 3JIEMEHTOB, OJIBEPKEHHBIX BIUSHUIO OCEBOTO IMIPABINYECKOTO JIABICHUS.
Onopsl

- 0J1Ha Ha TpyOy;

- OTIOPBI PACIIONIATAlOTCS 33 KaXKIbIM pacTpyoom (cm. puc. 6.14);

- moctelnb yao0HoU ¢opmsl (o0 = 120° — xopolast Mepa IpeJoCTOPOKHOCTH);

- (pUKCUPYIOIINN XOMYT C PE3UHOBBIM IIOKPBITHEM.
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PukcupyoLuin
XOMyT

PesnHoBas
Mpoknagka

BeToHHas onopa

Pucynok 6.14  Kpemnenue TpyOomnpoBo/ia K Omopam.

TemnepatypHoe pacuiupenue (yIIMHEHHE).

[IpeumymiectBo Tpy6 UL sBisieTcst To, 4TO OHM HE TPEOYIOT YCTAHOBKH CIIEIIMAIBHBIX
KOMIIEHCATOPOB.

DUKCHPOBAHHBIC TOYKHU: KAKIBIA XOMYT JIOJDKEH OBITh IOCTATOYHO 3aTSHYT, 4TOOBI ChOpMU-
poBaTh (PUKCHUPOBAHHYIO TOUKY (HCIOIB3YHTE XOMYThl COOTBETCTBEHHOW IITHUPUHBI).

KomrieHcanus pacivipenui (yAIuHeHUs ) TOKa3aHa Ha pUCYHKE 6.15: CTHIKOBBIC COCTMHEHUS
MEXJ1y OMOPaMH BBICTYMHAIOT B POJIM KOMIIEHCATOPOB, MOTJIONIas YBEIHUUEHUS JUIMHBI TPYOBI (B 10-
IyCTUMBIX Ipesienax).

XOMyTbl
(PrKcMpoBaHHbLIE TOYKK)

CoennHeHus
(KomneHcauuns yonuHeHwui)

Pucynok 6.15 KomneHncanust pacumpeHuid.

YkpemieHue
JIr060ii 3meMeHT, MO/IBEP>KEHHBIN BIUSHUIO OCEBOTO TMAPABIMYECKOIO JaBieHUs (IIOBO-

POTBI, TPOWHUKH, TIEPEXOJIbI), TOJDKEH OBITh CTAOMIM3UPOBAH MPU MOMOIIN YKPEMUTEILHOTO O110-
Ka.

V3MeHeHus HampaBlIeHUsl ¢ TIOBOPOTaMU OOJIBIIOTO Pagnyca MOTYT OBITh OCYIIECTBIICHBI
MIPU TIOMOIITY TIPOCTOTO M3rnda coequHeHu (B ompeneneHHbIX npejenax). B atom ciyyae ocoboe
BHUMAaHHE CJIEIyeT YACTUTHh MPOMEXYTOUYHBIM YKPEIJICHUSM HCIIOJIB3YEMbIX TPYO, KOMIIEHCHPYS
CHUITBI THJIPABITMYECKOTO OCEBOTO JIAaBJICHUS B TOYKAX U3rH0a COCTNHEHH.
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PexomeHyeTcs TakyKe BBECTH HEKOTOPBI KOAPPHUIIMEHT 0€30IMacCHOCTH MPH ONPEACICHUN
pa3MepoB onop (MPOMEKYTOUHBIX OMOP M XOMYTOB), B LIEJISIX KOMIICHCAIIMHA THIPABINYCCKUX CHII,
BO3HHUKAIOIINX M3-3a JIF0O0ro cMeleHus Tpyo (cM. puc. 6.16).

T_,
/:?*

dF
do

dF

Pucynok 6.16 ['unpaBnuyecKue CUIbl, BOSHUKAIOIINE IIPH CMELICHUH TPYO.

becmpanwetinas npoxnaoxa mpyo6onpoooos

['opusonTtansno Hampasiennoe 0ypenue (I'HB) — texnonorus, He TpeOyroias MpoKIiaabBa-
HUS TpaHIIeH, U 00eCIeurBaoIas albTePHATUBHYIO MPOKIAIKy TpyoonpoBoaoB. OHa uMeeT mpe-
MMYILECTBA epe TPAAULIMOHHBIM METOJIOM OTKPBITOM pa3pabOTKH.

'Hb moxer ocyuiecTBIATbCA C HEOOJBIIUMHU MOBPEXKICHUSMHU TOBEPXHOCTH TPYHTA, ac-
¢danbTa, TOPOKHOTO MOKPHITHUS U T.I., TpEOYET MEHbIIE pabOYero MpoCcTPaHCTBA, OCYIIECTBISAETCS
ropasao ObICTpee, YeM TPAAUIIMOHHBIN METOJ] MPOKIAIKU TpyOompoBo1oB. Hapsay ¢ onepaTuBHO-
CTBIO U DKOHOMUYHOCTBIO TEXHOJIOTUN OeCTpaHIIEHHOM MPOKIAIKU TPYOOIIPOBOOB (B TOM YHCIIE U
['HB) oTnuyaroTcsi BBICOKUM KauyeCTBOM M BO3MOKHOCTHIO BBIMIOJTHEHUS PabOT B MecTax, Tlie Tpa-
JUIMOHHBIE METO/bI HE MpUMEHUMBbI. HemanoBakHbIM (aKTOpOM OCTAETCSl U IKOJIOTHYecKas CTO-
pPOHA MPUMEHEHHUS MOI00HBIX TEXHOIOTHA.

[Ipoxnanka tpybomnpoBonoB u3 Tpyd BUIIID ¢ momompio texunonoruu ['Hb moxer mpume-
HATBHCS KaK ISl HOBBIX, TaK | JUJIsl 3aMEHBI YK€ CYIIECTBYIOIUX TPYyOOIPOBOIOB.

JlaHHast TEXHOJIOTHS CTAaHOBUTCS Bce Oosiee v 0osiee pacpOCTPaHEHHOM U, BO3MOXHO, OJHOMN
U3 CaMbIX OBICTPOPACTYIIUX TEXHOJOTUN OECTpaHIIEHHON MPOKIAIKKU TPYOONPOBOJOB Ha CEro-
JTHSTITHAN JTeHb.

TexHOoJI0THs POKIATAKU

I'Hb — texHonorus GecTpaHIIeHON MPOKIaaKU TPyOONpPOBOAOB, MPECTABIAIONIAs COOOM
CBepJieHHE HEOOJBIIOT0 HAMPaBIISIOLIET0 OTBEPCTHUS C MCMHOJIb30BAHUEM TEXHOJIOTUHU CIEKEHUS U
YIPaBIEHUS CBEPIOM C IOBEPXHOCTH.

CyImHOCTh METO/Ia COCTOMT B HCIOJB30BaHUU CIIELHUAIbHBIX OypOBBIX CTaHKOB (OypoB,
IITAHT), KOTOPbIE OCYLIECTBIAIOT MpeABapUTeNbHOe (MMJIOTHOE) OypeHue Mo 3apaHee pacCuuTaH-
HOM TPaeKTOpUH C MOCIEIYIOIIUM PaCIIUPEHUEM CKBaKMHBI M TPOTACKMBAHUEM B 00Pa30BaBILYIO-
Cs1 TIOJIOCTh TPYOOTIPOBO/IOB.

[Tpu HEOOXOOMMOCTH M3MEHEHHE HalpaBieHHs] OypeHMsI JOCTUTAeTCs C MOMOIIbIO Ompese-
JICHHOM KOHCTPYKIIUU OYypOBOM TOJIOBKH.

Hampagnsromas ckBakuHa pacrionaraercs OT MOBEPXHOCTH 3eMIIH oA yriom 8- 20° u, moc-
TUTHYB HEOOXOJIUMOH TTyOMHBI, IEPEXOAUT B TOPU30HTANIbHOE MOJI0KeHHE. OOBIYHO PUMEHsETCS
CBEpJIEHUE CKBAXKUH C TOCTENEHHBIM HU3TMOaHHEM WJIM MOYTH MPSIMbIM BbIpaBHUBAHHMEM, YTOOBI
CBECTHU K HYJIIO TPEHUE U HE JIOMYCKaTh BBIXOAA 3a MPEIEIbl JOMYCTUMOT0 Mporuda COeANHEHUs U
JIOIyCTUMOIO pajinyca KpUBHU3HBI TPYObl. DTO YMEHbBIIAET BO3MOXKHOCTD «IIOJIBEIINBAHUS) TPYOO-
IIPOBOJA UJIM €TO MOBPEKICHUS.
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Pucynok 6.17 Ilpoxsanka Tpy6onpoBoaa METOJOM OPH30HTAIBHO HAIIPaBICHHOTO Oype-

IMpoknaaka TpyoonpoBoaos mo texHosioruu ['HB (puc. 6.17) ocyiecTBisercs B TpH dTama:
1) OypeHue NUIOTHOM CKBa)KMHBI HA 3a/laHHOM ITPOEKTOM TPAaEeKTOPUH;

2) mocneaoBaTeNbHOE PACIIUPEHNE CKBAYKUHBI,

3) mpotsruBaHue TPyOOIIPOBOIA.

Pucynox 6.18 bypeHue nunoTHON CKBa)KUHBI.

Bypenue nuinotHO# ckBaxuHbl (puc. 6.18) — 0cob0 0TBeTCTBEHHBII 3Tan padoT B OecTpaH-
HICHHOM MPOKJIaJKe METOJIOM rOpH30HTAIBHO HampasiaeHHoro Oypenus (I'HB) ceteit, oT koToporo
BO MHOTOM 3aBUCUT KOHEUYHBIN pe3ynbTar. OHO OCYIIECTBIAETCSA MPU MOMOIIH NOPOAOPA3PYILAL0-
IIET0 UHCTPYMEHTa — OYpOBOM I'OJIOBKU CO CKOCOM B IE€pPEIHEN YaCTH U BCTPOECHHBIM IEepeaaTuu-
KOM CUT'HaJla MECTOHAaXO0KJIEHUs OYpOBOI TOJIOBKH.

BypoBas ronoBka coeuHeHa, MOCPEACTBOM MOJIOTO KOPIyca, ¢ THOKOW MPUBOIHOM IITAHTOM,
YTO MO3BOJISIET YIPABJIAThH MPOLIECCOM CTPOUTEIHCTBA MHJIOTHOM CKBaXXMHBI U OOXOJUTH BBISBIICH-
HbIE MPEMATCTBUS B JIIOOOM HANpaBiIeHUH B MpejesaX eCTECTBEHHOro M3rnda mpoTsIruBaeMoil pa-
6oueil HuTH. BypoBas royloBKa UMeeT OTBEPCTHUS VIS MOJA4M CHEIHAIBLHOI0 OYpOBOIO pacTBOpa,
KOTOPBIN 3aKaunMBaeTCs B CKBAXXUHY U 00pa3yeT CYCHEH3HIO ¢ pa3MelibueHHOW mopooil. byposoit
pacTBOp yMEHBIIAET TPeHUE HAa OYpOBOM I'OJOBKE M ILTAHIre, MPEAOXPaHsIeT CKBaAXHHY OT 00BaJIOB,
OXJIAXKJAeT MOPOI0pa3pyIIAIONINIl HHCTPYMEHT, pa3pyllaeT MOpoaAy U OTYHUIIAET CKBaXKUHY OT €€
00JIOMKOB, BBIHOCS MX Ha MOBEPXHOCTh. KOHTPOJIb 32 MECTOM HaX0KJIeHHsI OypOBOM I'OJOBKH OCY-
HIECTBJISIETCS C MOMOILBIO IPUEMHOTO YCTPOICTBA JIOKATOpa, KOTOPHIN MpUHUMAET U 00pabaThIBaeT
CUTHAJIbI BCTPOSHHOT'O B KOPITYC OypOBOI FOJIOBKH NepeiaTunKa.

Ha monuTope nokaropa oroOpaskaercsi BU3yajibHas HHGOpMaIUs O MECTOIMOJIOKEHUH, YKIIO-
He, a3uMyTe OypoBO# roIoBKH. Takxke 3Ta HHpOpMaLus 0ToOpakaeTcst Ha AUCIuIee oreparopa 0y-
POBOM YCTAaHOBKHU. JTU JaHHbBIE SBIISIOTCS ONPEAEISIONUME I KOHTPOJIS COOTBETCTBUS TPACKTO-
pHM CTPOSIILIErOCs TPYOOIPOBOa MPOSKTHON U MUHUMHU3HPYIOT PUCK H310Ma padoueil Huth. [lpu
OTKJIOHEHHH OYpOBOil TOJIOBKH OT NMPOEKTHON TPAEKTOPHH OIEpaTOp OCTaHABJIMBAET BpalleHHe 0y-
POBBIX IITAHT U YCTaHABJIHMBAET CKOC OYPOBOI T'OJOBKHM B HYKHOM IOJIO)KEHUHU. 3aT€M OCYIECTB-
JsieTcs 3a/1aBIMBaHNe OypOBBIX ILUTAHT, YCTaHABIMBAETCS CKOC OYPOBOW TOJIOBKM B HYXKHOM I10JIO-
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KEHUHU C LIEIbI0 KOPPEKIMH TpaeKTopuu OypeHus. CTpOUTENbCTBO MUJIOTHONW CKBaKMHBI 3aBeplla-
€Tcs BBIXOJIOM OYpOBOIA T'OJIOBKH B 33JJaHHOM MTPOEKTOM TOUKE.

-y e

Pucynok 6.19 Pacmpenue cKkBaKUHBI.

Pacuupenne ckBaxutbl (cM. puc. 6.19) OCyIIeCTBIAIOTCS MOCIE 3aBEPUICHUS TUIOTHOTO OY-
pCHUs. HpI/I 3TOM 6ypOBa$I T'OJIOBKA OTCOCAUHACTCA OT 6ypOBBIX IOTaHT 1 BMECTO HEC NPUCOCINHSA-
eTCsl pUMMEpP — PACHIUPUTETh 00paTHOTO AeHCTBUS. [IpUIIOKEHUEM TSATOBOTO YCHIIHSI C OTHOBpPE-
MEHHBIM BpPalIEHUEM PUMMEpP IPOTATUBAECTCS Y€pPe3 CTBOP CKBAKHMHBI B HaIlpaBIeHUU OypoBOil yc-
TAHOBKH, PACHIHPSS MHJIOTHYIO CKBRKHUHY 10 HEOOXOIUMOTrO JJIsl IMPOTACKMBAHUS TPYOOIPOBOIA
nuamerpa (cm. puc. 6.20). Jlns obecrieueHust OECIPENATCTBEHHOTO NMPOTATHBAHKUS TPYOOIIPOBOIA
4yepe3 PacHIMPEHHYI0 CKBAXKHUHY €e JUaMeTp J0oJbKeH Ha 25-30% mpeBblarh quaMeTp TpyOompo-
BOJI.

HpI/ICHOCO6J'IeHI/Ie JJIA IPOTATUBAHUA

Pucynok 6.20 [IpotsiruBanue TpyoOIIpOBOIA.

Ha npotuBomnonoxHoit oT 6ypoBOl YCTaHOBKH CTOPOHE CKBAa)KMHBI PACIIOaraeTcsi TOToBast
wieth TpyoonpoBoaa. K mepennemy koHiy et (pactpyOy mepBoil TpyObl) KpemuTcs HpUCIIO-
co0uteHue s npoTsSruBanus Tpyo (puc. 6.21) ¢ BOCIPHHUMAIOIINM TSATOBOE YCHIIME BEPTIIOIOM U
puMmMepoM. Beptitor Bpamaercss ¢ OypoBOi HUTBIO U PUMMEPOM, U B TOXKE BpeMs HE MepenaeT
BpaIaTelibHOe JBM)KEHHE Ha TpyoOompoBoa. Takum obOpazom, OypoBasi yCTaHOBKA 3aTSTHBACT B
CKBaXXMHY IIJIETh MPOTATUBAEMOI0 TPYOOIIPOBO/Ia MO MPOEKTHOM TPAEKTOPUH.
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Pucynox 6.21  IlpucnocoGnenue ajst mpoTs- Pucynok 6.22  IlokpeiTre TpyO monmusTHIIE-
THBaHUS TPYO. HOBBIM PYKaBOM.

Texnonorust 'Hb yHukanabpHa TeM, 4TO OHA MO3BOJIAET U3MEHSTh, IPU HEOOXOAUMOCTH, Ha-
NpaBJIeHUE TPOKJIATKH, OTHOAss HAa CBOEM IYTH pa3IMYHbIE MPETATCTBUS (ACHCTBYIONINE WK Opo-
IIEHHBIE TIOJ[3eMHbIE KOMMYHUKALUU UITU IPYTUE COOPYKEHHS).

Ecnu mouBa niu OypoBO#i pacTBOP MOTYT BBI3BAaTh KOPPO3HIO TPYO, TO TpeOyeTcst MX 3amuTa.
HanexHol 3a1mToii B 3TOM cilydyae sIBJISETCS IOKPBITHE TPYOOIPOBOA MOJIUITHICHOBBIM PYyKaBOM
(puc. 6.22).

[ToMM THIIEHOBBI  PYKaB KPENUTCS IONEPEYHBIMM HAxXJIECTaMH JIMIKOM JIEHTBI C

ACCTOSIHUMEM MEXIy co0oii okosio 60 cMm. UToObl 00€301acuTh MOJUATHIICH B MECTaX COCIUHE-
HUI, Ha 002 KOHIIa COeAMHEHUS TPYO MJIOTHO HAMaThIBAETCs MJIACTUKOBAs COEAMHUTEIIbHAS JICHTA.

[Ipoxiagka Tpyd 0OBIYHO HaYMHAETCA OT IUIOLIA/IKH, TJI€ IPUTOTOBIEHA KOHCTPYKIIMS, HEMO-
CPEICTBEHHO IpaHHYallas ¢ MECTOM BXOJa JJIs MPOTIruBaeMbix TpyO (puc. 6.23). DTo mo3BoJsieT
HEMEJIEHHO MMOMECTUTh TPYOYy B CKOJB3KHM CMa3bIBalOIIUN pacTBOp [UIsl OypeHus 0e3 mpoTacKu-
BaHUs TPYOBI 110 3€MJI€, YTO MOIJIO ObI HOBPEINUTH MOJIUITHIICHOBBIM PYKaB.

BypoBoii pacTBOp

BoneimucTBo ycranoBok I'HB paboTaer ¢ 6ypoBbiM pacTBopoM. B kauecTBe OypoBoro pac-
TBOpPA MPUMEHSETCSI BOJA, paCTBOPhl OEHTOHHUTA WM MOJIUMEpPOB. B OonbiinHCTBE ciiydyaeB Oypo-
BOM pacTBOp NpelCcTaBiseT COOON CYCHEH3UI0 U3 BOJAbI U OEHTOHHUTA (BBICOKOKAYECTBEHHOM TIJIH-
HBI), @ TAK)KE, B CIIy4ae HEOOXOAUMOCTH, HaTypaJIbHBIX NMPUCA/IOK, YAYUYIIAIOMINX TEXHOJIOTHUYECKHE
CBOMCTBA.

PacripoctpanenHsblil cocTaB OEHTOHUTA, KOTOPBI MOXKHO MPUBECTU B KaUECTBE MpUMepa, Ta-
KOB:

SiO; okomo  57%

AlbOz okonmo  21%

Fe;O3 okomo 5%

TiO; okomo 1%

KO okomo 1%

Na,O oxomo 3%

CaO oxomo 4%

H,O okono 8%

VY nenbHbI Bec cyxoro O6€HTOHUTa cocTaBisieT okoso 2,3 kr/n. 3nayenne PH 6-mpouenTHoOH
CYCHEH3UH JISKUT Mexay 8-9.

Hwuxe nepeuniciiensl NpUHIMNNAIBHO BakKHbIE QYHKIIUU OYpPOBOTO pacTBOPA, UCIIOJIb3yEMOI0
npu 'Hb:

- cMa3Ka o0pa3yrolieicss CKBaXXUHBI JUIsl YMEHBIIEHHs] TPEHUSI MeX1y OypoBOM TOJIOBKOH U
CTEHKOM CKBa)KMHBI;
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- YKpeIUICHHE CKBaKMHBI, 0COOCHHO B PHIXJION MM MATKOM IMOYBE 3a CYET CO3JaHus QHIbTpa
C HU3KOM BOAOIIPOHHUIACMOCTBIO U TTOJIOKHUTCIBHOI'O0 T'MAPaBJINYCCKOro AaBJICHUS Ha CTCHKHU CKBa-
KHMHBI, TIPEIOTBPAIleHIE 00BAJIOB;

- MPEIOTBpAIlEHUE 00pa30BaHUS IJIACTOBBIX XKHUAKOCTEH (HApUMep, TPYHTOBBIX BOJ) U I10O-
HaJaHus UX B CKBAXKHHY;

- ylaJleHue 0TX0/10B OypeHus;

- YBIQKHEHUE PEXKYIIIEH TOJIOBKU BO BpeMsl OypeHus;

- OXJIAKACHUEC MHCTPYMCHTA JIA CBCPJICHUSA CKBAXKUH.

Pucynok 6.23 Bxoanoe orBepctue it ['Hb u nupkynssunoHHbIH Hacoc st 0ypoBOTO
pactBopa.

s T'HB Bb160p cMecu GypoBOro pacTBopa v AaBieHHs MOAAYH B 3HAUYUTEIHHON CTENEHH 3a-
BUCAT OT TUNAa MOYBkL. [104BBI MOTYT OBITH ONPEEIEHBI KaK KpPYITHO KOMKOBaTasi (IIECOK U IpaBUii)
U Menko3eM (TJIMHA, WI/MeNKo3eM U ciaHel). B ofmieM ciaydae, A KpyIHO KOMKOBATOM MOYBBI
UCIIOJIb3YETCSl OEHTOHUT, a /ISl MEJIKO3eMa — PEKOMEH IYIOTCS TIOJIMMEPBI (BO3MOXHO J0OaBJIEHHBIE
K OEHTOHHMTOBOI OCHOBE). B 3aBUCHMMOCTH OT 0COOEHHOCTE KOHKPETHOIO MPpOoeKTa TpedyeMble Xa-
PaKTEpUCTUKH OypOBOTO pacTBOpPA MOTYT OBITh U3BMEHEHBI 32 CUET KOPPEKTUPOBKH €r0 COCTABA.

TOYHBII KOHTPOJIb TEXHOJIOTHYECKUX MTapaMeTpoB OypOBOrO pacTBOpa, TAKUX KAaK BSI3KOCTb,
HACBILIEHHOCTh OYPOBOI MENOUbI0, UMEET OO0JIBIIIOE 3HAUEHUE HA KaXK/IOM dTare padoThI.

bypoBoii pacTBOp IIPUTOTaBIMBACTCA B CHELUAIBHBIX CMECHUTEIBHBIX ycTpoucTBax. Ilocry-
HAIOUINI U3 CKBaKUHBI OTpaOOTaHHbBIN OYpOBOI PacTBOP MPOXOJUT OYUCTKY OT OYpOBOM MENIOYH B
(GWIBTPOBAIBHBIX YCTAHOBKAX. 3aT€M B HEro MO Mepe HEOOXOAMMOCTH J00aBisieTcs OEHTOHMT, U
pacTBOp CHOBA HUCIOJIb3YETCS B IIpoliecce OypeHus, 4To 00pa3yeT 3aMKHYThIA [IUKJI.

[Iponece ouncTkn 6ypoBOro pacTBOpa COCTOUT, KaK MPAaBHUIIO, B MIPOXOXKJIECHUH UM IOCIE10-
BaTeJbHBIX CTYNEHEH QUIbTpallMU U OTAETICHUS Pa3IuyHbIX (pakuuil 6ypoBoit Menouu. OuiIbTpo-
BaJIbHAasl YCTAHOBKA MOXKET COCTOSITh, HaIlpUMep, U3 BUOPOCHUTA, OTAeIUTeNeH necka u uia. Hacel-
IEHHOCTh OypOBOTO pacTBopa OypoBO Menoubi0 HE JohkHA MpeBbimath 30% . Toibko B 3TOM
cllyyae MOXKET OBbIThb TapaHTHPOBAHO OTCYTCTBHE UYPE3MEPHOW CeIMMEHTALUHU (LEHTPOOEKHOTO
OCAXKIEHMSI) TP U3BJICUEHUH PACTBOPA U3 CKBAYKUHBI.

[To 3aBepmieHn OypoOBBIX pabOT OCTaBIIMKCS OypOBON pacTBOP MOXKET ObITh HCIOJIB30BAH HA
Ipyrux o0bEKTaX rOpU30HTAILHOTO OypeHus. B pekoMeHayeMbIX Mpenenax oTpadoTaHHBIH Oypo-
BOM pacTBOP MOXKET OBITh MCIOJIb30BaH TAK)Ke HA CEIbCKOXO3HCTBEHHBIX TUIOIMAAAX IS yIyYllle-
HUSl CTPYKTYpPBI MOYB (Hampumep, necyanbix). OH MOXKET U MPOCTO OTHPABIATHCS HA CBAJIKH, Xpa-
HWINILIA.
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Mertoas! ycranosku juist 'HB

[Ipoxitagka Tpy6 ¢ momorsio Texuonoruu ['HbB Bkroyaer B ce0si coxpaHeHUE B HE3AKYTIO-
PEHHOM COCTOSTHUU MPOX0/1a CKBAKUHBI, Yepe3 KOTOPYIO HACKOIBKO BO3MOKHO OBICTPO MPOTATHU-
BAIOTCS TPYOBI.

becrpanmeiinas nmpokiaaka TpyoornpoBoaoB metogoM ['HB BeimonHseTcs 1BymMst MeTogamu:

2) Kaptpumkubiii Mmeton (puc. 6.24).

KapTpumxHbslii METO/] BKIIIOYAET B ce0sl MOCIeI0BaTeIbHOE COEAMHEHNE TPYO BO BpeMsl Mpo-
KJIQJKU ¥ IPEATMOYTUTEIICH, KOT1a IPSIMON WJIM N30THYTHIM y4aCcTOK TPyOOIIPOBOIa OTpaHUYCHBI.
JlaHHbIi METOJ MPOKJIAIKK TpeOyeT 3HAUNTEIbHO MEHbIIIE MECTa ISl IPSMBIX Y4aCTKOB TPyOoO-
MPOBOJIA, YeM COOPOYHBIN METOI (METOJT TMHEHHON KOHCTPYKIIMH).

Pucynox 6.24  KapTpuIKHBII METOJ YKIaIKU TPYO.

2) Meron nuHeitHON KOHCTpYyKIHH (puc. 6.25).

JlaHHBIN METOJI IPEICTABISACT COOOH MPOTATHBAHUE YE€PE3 HAMPABIISIONIYIO CKBAKUHY YKE
COeTMHEHHOTO TPyOoIpoBoa. IIpy UCITOIb30BaHUY JAHHOTO METO/1a HEOOXOANMO pacIoiararh
JOCTATOYHO OOJIBIITMM MPOCTPAHCTBOM, KOTOPOE MO3BOJIMIIO ObI CHaYa a PACONIOKUTh TPYObl Ha
3emiieii (B OCHOBHOM Ha pOJUIEpax) B HEMOCPEICTBEHHOMN OJM30CTH OT HAMPABIISAIOIIEH CKBaKHHBI.

Pucynok 6.25 Mertoa TMHEHHON KOHCTPYKITUH.
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PekomeHnayeMble TUIIbI COEAMHEHUN

st mpoxmagku Tpyo u3 BULLIT meronqom 'HB HeoO0XoawmMo MCIONB30BaTh THOKHUE COCIIH-
HeHus «RJI» u «RJIS». OTu coenuHenns o0ecIeunBarOT XOPOIlee paclpe/ieCHUE OCEBON HArpy3Ku
WIH TSHYIIETO YCWJIHS BOKPYT pacTpy0a M CTBOJIa TPYOBI M B COCTOSIHMH BBIICPKUBATH OOJIBIIOE
TATOBOE YCHUJIUE, YeM JIpYTrHe BUAbI coequHeHuil TpyO. OHU Tak ke UMEIOT CBOOOAHOE JOMYCTUMOE
OTKJIOHEHHE COCIMHEHUS C OJIHOBPEMECHHBIM OTPAaHUYCHHEM COCTUHEHHS U OBICTPO U JIETKO COOU-
paroTcs Ui KapTPUAXKHOTO METOJa YCTAaHOBKH, KOT'/1a M30THYTHIM WK MPSIMON Yy4acTOK TPYyOOIpo-
BOJIa OTPaHUYCHBI.

Pagnyc oTkioneHus

[ToaroToBieHHast CTpouTeNbHAs IJIOLIAKAa M Tpacca Ui OypeHUs: JOJKHBI OBITh CIIPOEKTH-
pOBaHbl Tak, YTOObI AomycTUMOe oTkiIoHeHue Tpyo u3 BUILLI, ykazanHoe mpousBoauresneM, mpu
MOHTaXK€ TPYO HE MPEBHIIIAI0 MAaKCHMaIbHOTO (Tabdm. 6.9).

OOBIYHO IUIOTHOE TOPU3OHTAJIBHOE CBEPJICHUE MPOXOAA CKBAKMHBI XOPOIIO OrPAHUYMBAET
0OO0KOBOE JBIKEHUE TPYO M cOeNMHEHMA. B oTIM4ume oT cBapHBIX TPyOOIIPOBOIOB 3aMKOBBIE COE/IH-
Henus Tpyo u3z BULLID nst [HB — nmoaswkuel. [lpu npaBuiabHO BRIOpaHHOM paanyce u3ruda cKpa-
xuHbl A Tpy0 3 BUILLIY, Gnaronaps usrubaronieMy MOMEHTY, IpUKIIaJblBaeMas TAHYIIAs Ha-
rpy3Ka co3/1aeT MHHUMAIbHOE (HJIM BOOOIIE HE CO3/aeT) AOMOTHUTEIbHOE PACTSHKEHHE JUISl CTEHOK
Tpy0 3 BULLT.

PexkoMenpayercs nenaTh paguyc NOBOPOTa MOCPEACTBOM HECKOJIBKUX BBITATMBAHUI BAOJIb OCH
C TeM, 4TOObI HE JOMYCTUTh BO3MOXHOCTH YPE3MEPHOrO MPOruda COEIMHEHUS U INPEBBILICHUSI
MaKCHUMaJIbHOW CUJIbI HATSIKEHUSI.

Tsarosoe ycunue

Ha ceronmusimauii nenp, ycraHoBku st 'HB criocoOHBI pon3BOIUTh OOJBIIOE TSITOBOE
ycuime, KOTOpoe JIOJKEH BbIJIEPKUBATh TPYOOIPOBO/ MPH NMPOTATMBAHUU. MaKCHMaJIbHOE TATOBOE
yCHIIME TIpUBEICHO B Tabmie 6.9.

Tabmumna 6.9 MakcumaibHOE TATOBOE YCHITUE JIJISl TIPOTSHKKH TPYO.

Jonyctumeii yron | MakcumansHoe | MUHUMaIbHO JOMYCTUMBIHT
DN, mm Tun coeu- OTKJIOHEHHS B CO- | TSITOBOE yCHU- panuyc 3aKpyrieHus Tpy-
e €AMHEHUH, ° mue, kH 6onpoBoja, M

80 RJ 5 70 69

100 RJ 5 87 69

125 RJ 5 100 69

150 RJ 5 136 69

200 RJ 4 201 86

250 RJ 4 270 86

300 RJ 4 340 86

350 RJ 3 430 115

400 RJ 3 510 115

500 RJ 3 670 115

600 RJS 2 860 172

700 RJS 1,5 1000 230

800 RJS 1,5 1110 230

900 RJS 1,5 1260 230
1000 RJS 1,5 1380 230

3aKJIIOUeHNE

VYcnenrneie TpokJIagku Tpyo ¢ momoineio TexHojgorun ['Hb moareepanmm npuemieMoctb
3aMKOBBIX COCIMHEHUN JIJIS1 3TUX LIEIICH.
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[IpeumyiecTBa MCIOIB30BaHUS 3aMKOBOTO coeauHeHus Tpyo w3 BUII mist ycraHoBku
meroznoMm ['HbB Brimrouarot B ce0si:

1. Boicokue TeMIibl pou3BOACTBa paboT (ObICTpast, Jerkas cOoOpka KOHCTPYKLUN; 3HAYU-
TEJIbHOE CHIDKEHHE 00EMOB 3eMIISIHBIX PadoT).

2. BO3MOXHOCTbh HPOKJIAAKH «KAapPTPUIKHBIMY» METOJOM IPH OTPaHMYEHHOM, U30THYTOM
WM TIPSIMOM Y4YacTKe TPyOOIIpOBOIa.

3. OrcyTcTBHE OCTAaTOYHOIO M3TMOAIOIIET0 HAIPsDKEHUS B TpyOe mocie MpOTSATHBaHMS,
KOTOPOE MOXKET OTPULIATETLHO CKA3aThCs Ha KCIUTyaTallMOHHBIX Ka4yecTBaX TPYOOIpOBOIA.

4. BO3MOXHOCTb BBIMOJIHEHUS paOOT B CIIOKHBIX THAPOTEOIOTUYECKUX YCIOBUSX.

5. BO3MOXHOCTbH BBINOJIHEHHUS] paboT 0€3 OCTaHOBKH JBMKECHUS, COXPAHSsS JTOPOKHOE T0-
KpBITHE U JIaHImIaT.

6. TouHOCTD BBINOJIIHEHHS PAOOT.

7. CylecTBEeHHOE COKpallleHHe MPUBJIEKAeMON JIJIsl TPOU3BOJICTBA PabOT TEXHUKH U pado-
Yel CHJIBI.

8. 3HauuTeNnbHAS MPOYHOCTH MaTepuaia MpU MPOTATUBAHUU TPYO, HE CMOTPS HA BHEII-
HIOIO ITOCTOSIHHO JIEHCTBYIOIIYIO U IEPEMEHHYIO CTaTUUECKYIO Harpy3Ky.

9. bonb110# TOMYCTUMBIN yrol cru0aHusi COeqUHEHHH TPYO.

6.2.3  Ilpoxnaoxa mpy6 uepes myHnenu

[Ipokiiagka TpyOOnpOBOAOB Yepe3 TYHHEIU BKIIOYAET B ce0sl:

- KOHCTpYKIHio omop (puc. 6.27);

- KOMIICHCAIUIO TEMIIEPATYPHBIX pacuupenuii (yamuHenus) (puc. 6.28);

- YKpEIUIEHUE 3JIEMEHTOB, IOJIBEPKEHHBIX BIMSHUIO OCEBOTO TMIPABINYECKOI0 1aBICHUS.

TpyO6st ULLT npeaocTaBisioT MpoCToe PelieHne JaHHOTO BOTIPOCa, B OCOOCHHOCTH TOT/IA,
KOTJ]a U3-3a CTECHEHHOCTH YCJIOBUM 3aTPYAHEHO UCIOJIb30BaHUE Ta0apUTHOrO COOPOYHOro 000py-
JTIOBaHUSI.

Onopst

- 0JIHa Ha TPYOY;

- OTIOPBI pacIoaraloTcs 3a KaxJIbIM pacTpyoom;

- TocTetb yio6Hoi popmsl (o = 120° — xoporast Mepa IpeI0CTOPOKHOCTH);

- (pUKCUPYIOIIUNA XOMYT C PE3MHOBBIM MOKPBITHEM.

PUKCHUPYIOLLUIA
XomyT

Pe3uHoBaga
Mpoknagka

PeauHosan dukeupyfoLLmii XomyT
npoknagka

Pucynox 6.27 Kpennenue TpyOonpoBoja B TyHHEE.
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XOMyTbI J
(PuKCUpOBaHHbIE TOYKK)
CoeaunHeHus

KOMFIeHcaLWIﬂ y,D,J'IVIHeHVIVI

Pucynok 6.28  KomreHcalus moJHOTO YJIMHEHUS TIPH MTPOKIIAJIKE TPYO B TYHHETIE.

JocTtounctBoMm maructpaneit u3 tpyo UILI sBisercs To, 4TO B IPUMEHEHUH KOMIIEHCATOPOB
HET HE0OXOAUMOCTH.

@DUKCUPOBAHHBIE TOUKU: KaX/IbIi XOMYT JIOJDKEH OBITh JOCTATOYHO 3aTAHYT, YTOObI chopMHu-
poBaTh GUKCUPOBAHHYIO TOUKY (MCHOIB3YHTE XOMYTHI COOTBETCTBYIOLICH ITMPUHBI).

Komnencanus paciupenuil (yUIMHEHHs): CTBIKOBbIE COSIMHEHHE MEXy OTIOPAMHU BBICTY-

MAIOT B POJTH KOMITEHCATOPOB, MOTJIONIAs YBEITUYCHUS JUTHHEI TPYOBI (B JOMYCTHMBIX MPEICIIax ).
Mpvmep onopbs
AT 380 BHOKEU

Pucynok 6.29 VYkperuieHne 3anopHoi apMaTypsl TpyOOIpoBoIa.

JIr00601i AIeMeHT, MOBEP>KEHHBIN BIUSHUIO OCEBOTO THIPABIMUYECKOTO IaBlIeHUs (TIOBOPOTHI,
TPOWHUKHU, 0OpaTHBIE KJIaMaHbl) JOJKEH OBITh CTAOMIM3UPOBAH TIPH MIOMOIIH YKPETTUTEILHON CUC-
TEMBI - XOPOIIIUM METOIOM SIBJISIETCSI KECTKas MPUBapka K GUKCHPYIOIINM IIacTHHaM (puc. 6.29).

W3meHnenust HaripaBiieHUs ¢ TOBOPOTaMU OOJIBILIOTO pagryca MOTYT ObITh OCYIIECTBIEHBI TPU
MOMOIIH MPOCTOTO M3ruba CoeMHEHHH (B OMPEIEICHHBIX peienax).

B sTrom ciyuae ocoboe BHUMaHUE CIeAYeT YACTUTh TPOMEKYTOUHBIM YKPEIJIEHUSIM UCTIOIb-
3yeMBIX TPYO, KOMIEHCUPYS CHIIBI THAPABIMYECKOTO OCEBOTO JABJICHUS B TOUKAaX U3rH0Oa coeuHe-
HUM.

PexoMenayercst Takke BBECTH HEKOTOPBII K03 PHUIIHEHT Oe30MacHOCTH, B IEISIX KOMIIEHCa-
[IUU TUJPABINYECKUX CUJI, BOSHUKAIOIINUX H3-3a JTI000Tr0 CMeIleHus TPYyO.
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6.2.4

Yknaoxa mpyb — kpymotui ckion

VYxnanka maructpaneit u3 Tpyo UL Ha KpyThIX CKIIOHAX MOXKET ObITh OCYIIECTBIICHA IBYMS

crocobamu (puc. 6.30):

- IyTeM HCIOJIb30BaHMsI OETOHHOTO 0J0Ka B HaYaJie YKPEIUIEHHOTO y4acTKa;
- IIyTEeM UCII0JIb30BaHUSI OETOHHBIX OJIOKOB JJIsl KXk 10M TpyOBbI.

OceBas cuiia

Ckonbxexue

=

3a npenesamMu HEKOTOPOTO YIJIa, CHIIbI TPEHUS MEKY TPYHTOM
U TpyOOTIPOBOIOM CTAHOBUTCSI HEIOCTATOYHO, YTOOBI yACpKaTh
Tpy6omposoa. [ToaToMy npomonbHOE cMeleHue TpyOonpoBoa
MOJT ICCTBHEM CHJIBI TSHDKECTH HEOOXOJMMO MIPEIOTBPATUTH
MIPU MOMOIIY YKPEMUTEIHHOTO OJI0Ka UM YCUIIEHHOTO COeNIU-
HEHUS, MO0 KOMOMHAIIMEH U3 ATHX JABYX CIIOCOOOB.

[Tpomie roBopsi, yCTAaHOBIIEHO, YTO TPYOOIIPOBO HYKJIAETCS B
YKpEIJICHUH, €CJIM HAKJIOH MTPEBOCXOTUT:

- 20% 17151 TOBEPXHOCTHBIX TPYOOIIPOBOIOB;

- 25% nuist MO3EMHBIX.

YKperuienne KaxxJao0i TpyOobl

XoMmyTl

Heynepxusaemsie
| coenQHHEHUA

l

OTOT METO/ MOAXOAUT AJIsl HOBEPXHOCTHBIX TPYOOIIPOBOIOB.

- YKpenuTesnbHbIi O6JI0K MMocie KaKa0ro pactpyoa.

- Pactpy0On! HanpaBIieHbI BBEPX, TaK, YTOOBI ynupaThcs Ha OJ10-
KH.

- Mexny 3a7Helt CTeHKOM pacTpy0a U TJIaIKUM KOHIIOM TPYObI

ocTaBJIsieTCs paccTosiHUE B 10 MM, B 1IETIX KOMIIEHCALUN TEM-

NepaTypHBIX paclIupeHu (yIIMHEHUS).

Pucynok 6.30

6.2.5

Crioco0b! yKIaaKu TpyO Ha CKIIOHAX.

Yknaoxa mpy6 no nepexooam uepez mocmui.

HpI/I nepexoae MOCToB TPYGOHPOBOJIOM CO CTBIKOBBIMH COCIMHCHUSIMU HeO6XO,Z[I/IMO npeny-

CMOTpETH:!
- CUCTEMBI IOJIIEPIKKH;

- KOMIIEHCAIMIO TEMIIEPAaTypHOI0 pacIlupeHus: TpyOOoIpoBoia U MOCTA;
- YKpEIUIEHUE Y3JI0B, IOABEPKEHHBIX OCEBOMY I'MIPAaBIMYECKOMY JIaBICHUIO;

- 3alllMUTy OT 3aMCP3aHUA;

Bo3MosxHBI fBa crioco0a MpOKIaIKU TPYOOIIPOBOIA YEpe3 MOCT:

- TpyOONPOBO/, HE 3aBUCSILIUI OT COOPYKEHUS,

- TpyOONPOBO/I, 3aKPEIIEHHBIN Ha COOPY>KEHUH.

[Tpu yxnanke TpyO Mo mepexojiaM uepe3 MOCThl TPYObl KpemsTcss K KOHCTPYKLIUHU MOCTa XO-
myTamu. IIpu 3TOM CTBIKOBBIE COEIUHEHHUs TPYyO HrparoT posib KOMIIEHCATOPOB YJ/UIMHEHHs, MO-
IJI0IIast U3MEHEHUe AIuHbI TpyObl. [ToHOe yanuHeHne B 3aBUCUMOCTH OT aMIUIUTYAbl KOMIIEHCH-
pyercst 1100 MpHU MOMOIIH MPOCTOT0 PACTPyOHOTO COSAMHEHHSI, €CIIM MOCT JIO0CTaTOYHO KOPOTKUMN
U MMEET OJIUH IPOJIET, TM00 MPU MOMOIIM KOMIIEHCATOPa COOTBETCTBYIOLIETO pa3Mepa, €Cliu KOH-

ObI MOCTA IIOABUKHBI.
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OneMeHTh! TpyOONpoBO/a, MOABEP)KEHHBIE OCEBOMY I'MIPABINYECKOMY JIaBICHUIO ((PUTHHIH,
3amopHasi apMarypa), JOJDKHBI OBITh CIEIHaTbHBIM 00pa3oM yKperuieHbl. Omopbl TOMKHBI OBITh
JIOCTAaTOYHOr0 pazMmepa AJIs IMPAaBUIIBHOTO BBIPABHUBAHUS TPYO, JOJKHBI IPOTHBOCTOATH OCEBOMY
TUApaBIndYecKoMy JaBiieHHi0. HeobxoauMo Takke ydecTh BO3MOMKHOE CMEIIEHHE TPYO, mpemy-
CMOTPEB HEKOTOPBIH KOAPPUIIHEHT 0€30acCHOCTH NPH ONPEAETICHUH Pa3MEPOB OIIOP.

[Ipoknaaka TpyOOIpoBOAa Ha HE3ABUCAIIMX OT COOpPYKeHUs onopax (puc. 6.31).

Kaxkaast ormopa nmpovHo COSIUHSACTCS ¢ TPYOOIPOBOIOM M HE 3aBHCHT OT JBHXKCHHS MocTa. B
JTAHHOM CJIy4ae UCIOJIb3YETCs CKOJIbKEHUE UM KAueHHUE 110 POJUKAM B 3aBUCMOCTH OT BEJTHUUHBI
yuauHeHus. [Ipy 3TOM CHIIBI CKOJIBKEHHUS OIOP JIOJDKHBI OBITh COBMECTHMBI C YKPEIHUTEIbHBIMU
CHCTEMaMH:

- 0JIHA OTIopa Ha TPYOY;

- OTIOPBI PACIIONIAralOTCs 33 KaXK/IbIM PacTpyooM;

- MTO/IICPIKUBAIOINAS TTOCTEJIb;

- (huKCHUpYIOIIHE XOMYTHI;

- PE3MHOBAs 3aIlMTa.

|

7

l

Pucynox 6.31 TpyOonpoBoa, 3aKpenaeHHbIH HE3aBUCUMO OT COOPYKEHUS.

TpyOonpoBoabl, IPUKPEIIEHHBIE K COOPYKEHUIO (puc. 6.32).
Hcnonb3yroTest Te )Ke MPUHITUTIBL:

- OJ[Ha OTIOpa Ha Tpyoy;

- OTIOPBI PACIIOJIATAKOTCS 33 KAXKIIBIM PacTpyooM;

- OJIZIEP KUBAIOIIAst TOCTEIb,

- (PUKCUPYIOIINE XOMYTHI;

- pe3MHOBAs 3alllUTa.

TpaauuUWOHHbIA KOPOTKUI 0OQHONPONETHLIA
KMPNWUYHBIA MOCT

TpaavuuoHHbIA MOCT C
NOABMXHLIMU KOHL{AMU

Pucynox 6.32 TpyOGonpoBo, 3aKpeTJICHHBI Ha COOPYKCHHH.
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TpyOonpoBoa yATUHSIETCS U CKUMACTCS HE3aBUCUMO OT MocTa. [loiHOe y/uiMHeHre KOMIICH-
CHPYETCSl KOMIIEHCATOPOM COOTBETCTBYIOILIETO pa3Mepa Ha CBOOOHOM KOHIIE TPYOOIIPOBOIA.

Bce aneMeHTBI, oIBep:KEHHBIE 0CEBOMY THPABIMYECKOMY JIaBICHHIO JIOJIKHBI OBITh YKPETI-
JIeHBI U CTaOUIM3UpoBaHbl. Heo0X0quMo TakkKe yUUThIBAaTh HEKOTOPBIA K03 duImenT d6e3omacHo-
CTH TIPH OTIPENICIICHUU Pa3MEPOB OIOP, JJIsi KOMIICHCAIIMH BO3ICHCTBHS THAPABIMYECCKUX CHII, BO3-
HUKAIOIIETO IPHU CMEIICHUSX TPYO.

6.2.6  Vinaoka mpyo 6 kooicyx

Jlnst yKITaziky B KOXKYX UCIIOJIB3YIOTCS TPYOBI ¢ coequHeHneM «RJI» u «RIS».

[Tpu yknaake TpyOOnpoBoIa BHYTPHU KOKyXa HE0OXOJUMO:

- LIGHTPUPOBAHMUE U HAIIPABIICHUE KAXk/I0TO dJIEMEHTA B MpeesiaX KOKyXa;

- HaJIeKHOE CKPEIUICHUE 3JIEMEHTOB Il IPOTACKUBAHUS MX Yepe3 KOKYX.

KoHcTpyKIus: HanpaBiIsSoOMKUX U LHEHTPUPYIOIIUX TPYOY 3JIEMEHTOB (caja3Ku, XOMYThI) pa3-
pabaTbIBaeTCs B 3aBUCUMOCTH OT JMaMeTpa TpyObl U pa3MepoB pacTpyoa.

[Tpu 5TOM HPOYHOCTH COECTUHEHHUS HE JOJDKHA OBITh MOBPEXKICHA TATOBBIM YCHIIUEM (CM.
tabnuity 6.10).

Tabmumna 6.10 MaxkcruMaabHOE TSITOBOE YCUITHE.
DN MakcumansHoe TArosoe ycunue, kKH
80 32
100 50
125 78
150 97
200 138
250 191
300 261
350 288
400 376
500 589
600 763
700 800
800 925
900 1096

1000 1255

[MopsIoK MpoKJIaJIKK TpyOonpoBoa (cM. puc. 6.33)

1. ITpOTAHYTH TAHYIIUI TPOC BHYTPHU KOXKYyXa.

2. [lpukpenuTh HapaBJIAIONIME U LIEHTPUPYIOIINE XOMYTHI 32 KaXKJbIM pacTpyOoM.
3. Ilpotamuts nepByto TpyOy BHYTPb KOXyXa.

4. IlogcoeAMHUTH BTOPYIO TPYOY U 3aKpENUTh COEAUHEHHE.

5. IlpoTamute BTOPYIO TPYOy B KOXKYX.

6. [Ipogomxkate, moka rnepBasi TpyOa He BBIMJIET C IPYroil CTOPOHBI KOXKYyXa.
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: Kaj/mxu

Hanpaenswouime . S
canaskv

Pucynok 6.33 VYkmanka TpyOoInpoBoia B KOXKYX.

Ilepen moacoeMHEHUEM MIPOTSIHYTOTO Yepe3 KOKyX TPyOOIpoBOAa K OCTaJIbHOM CUCTEME OH
JIOJDKEH OBITh MOJBEPTHYT UCIBITAHUIO JABJICHHEM, aHAIOTHYHOMY HCIIBITAaHHUSIM JUISI OCTaJIbHOTO
TpyOOIpoOBOIA.

6.2.7  Vknaoka mpy6o 6 noO8UINCHBIX 2PYHMAX

[Tpu npoxagke TpyOOIIPOBOIOB B YCIOBHSIX MECTHOCTH C HEYCTOWYMBBIMU IPYHTaMU (BO3-
MOYKHOCTb OCQKICHHUS, 3eMIICTPSCEHMSI) UCTIONB3YIOTCS TpYOBb! o coequHeHne «RJI» u «RJISy».
[Tpu 3TOM rapaHTHPYyETCs] HEBO3MOXKHOCTh MX PACCOSAMHEHUS M HAIEKHOCTD B JTFOOBIX YCIOBHUSIX
IKCIUTyaTallUH.

MoHnTax Beaércst 6e3 CelraIbHBIX OIop U OETOHHBIX YIIOPOB UCKIIIOYAIOIINX aKCUAIBHBIC
Harpy3Ku.

6.3 TI'uapaBauyeckoe UCNBITAHUE

CMOHTHPOBaHHBIH TPYOOITPOBO/I MOUIEKUT UCTIBITAHHIO HA MPOYHOCTH U TIOTHOCTD (TepMe-
TI/IqHOCTI)) TUAPABINICCKUM CIIOCOOOM. HpeI[CJ'II)Hafl AJIMHA IJ1d UCHBITAHUA 3a OAUH IPUEM TPY60-
MPOBO/Ia M3 YYT'YHHBIX TPYO A0JKHA ObITH He Oosiee 1 KM, pH OOJbIIEH UTHHE — yYaCTKaMH He
6onee 1 kM. JImMHY UCHBITaTENbHBIX YYaCTKOB TPYOOIIPOBOJOB NP THAPABINYECKOM UCIIBITAHUH
pasperaercsi IPUHUMATH CBBIIIE | KM MPH YCIOBUH, YTO BEIUYUHA JOMYCTHMOTO PAacXo/1a MmoaKa-
YEeHHOU BOABI JOJDKHA ONPEACTIATHECA KaK IJId y4aCTKa ﬂHHHOﬁ 1 kM.

HcnbiTanre TpyOOIPOBOIOB JODKHO MPOBOIUTHCS B 2 dTama:

- OpeABApPUTCIBbHOC UCIIBITAHNE HAa TPOYHOCTb U TCPMCTUYHOCTD, BBITIOJIHACMOC ITOCJIC YacC-
THYHOM 3aCBINKKA TPYOOTPOBO/IA;

- OKOHYATCJIIbHOC (HpI/IéMOLIHOC) HCIIBITAHUC HA ITPOYHOCTh U FTCPMETHYHOCTD, BBITIOJIHACMOC
TIOCJIE TIOJTHOM 3aChINKK TPYOOIPOBOIA.

O0a »rama UCHbITaHUS AOJIKHBI BBIIOJHATHCA 10 YCTAHOBKHU THAPAHTOB, BAHTY30B, IIPCI0-
XPaHUTEIBHBIX KJIalaHOB, BMECTO KOTOPBIX Ha BPEMsI MCIIBITAHUS CIIEAyeT yCTaHABIUBATh (piaHIie-
BbI€ 3aTIYIIKH.

BennuuHbI BHYTPEHHETO PacueTHOro AaBlIeHUs P, U ucmbITaTensHOro naBineHus P, mst mpo-
BEJICHUS TIPEABAPHUTEIHHOTO U MPUEMOYHOTO UCTIBITAHUNA HAITOPHOTO TPYOOIPOBOAa HA TIPOYHOCTH
JIOJDKHBI OBITH OTPE/IeTICHBI TPOSKTOM M YKa3aHbl B pabouei JoKyMeHTanuu. B ciaydae oTCyTCTBUS
B MMPOCKTC yKa3aHHBIX BCJIWYHH, BCIMYMHA BHYTPCHHETO PAaCYCTHOI'O HAaBJICHHA Pp IIPUHUMACTCA
paBHOI paboueMy JaBICHHUIO B TPYOOIIPOBOJIE, a BEIUYHHA MCIBITATEIBHOTO aaBienus Py, = 1,5 x
P, (10 HE MeHee 15 Gap).

BenuurHa UCTIBITATEIBHOTO JABJICHHS Ha TEPMETUYHOCTh P U1 MpOBeneHHs Kak MpejBa-
PHUTENBHOTO, TaK U IPUEMOYHOTO UCIIBITAHUNA HAIIOPHOTO TPYyOONpoBO/ia 0JKHA OBITH PaBHOM Be-
JIMYMHE BHYTPEHHETO PacueTHOro JaBieHus P, mioc BennunHa AP, mpuHIMaeMast B COOTBETCTBUH
¢ Tabnurer 6.11 B 3aBHCHMOCTH OT BEpPXHETO Ipejiea H3MEPEeHUS JaBJICHHs, KJlacca TOYHOCTH U
IICHBI JICJICHHs IIKadbl MaHoMeTpa. IIpu 3TOM BenuuuMHa P, He MO/DKHA MPEBBINIATh BETUYHHBI
IPHEMOYHOTO MCIBITATELHOTO JaBJIeHHs TPYOOIPOBO/Ia HA IPOYHOCTD P;.
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O6opynoBaHue sl TUIPABINYECKOTO HCIBITAHUSI COCTOUT M3 OIPECCOBOYHOIO Hacoca, Ma-
HOMETPOB, MEPHOT'O 0aKa WM BOAOMEpA ISl U3MEPEHUST KOJIMUYECTBA MOAKAYMBACMON BOJBI U Be-
JIMYUHBI YTEUKH.

Ha xoHIax HCIBITEIBAEMOT0 y4acTKa TpYOOIPOBOIa YCTAHABIMBAIOTCS 3aTTyIIKH.

Ha xonuax tpy06onpoBo/ia, 3aKphITHIX 3ariylIKaMH, K Haualy UCIBITAaHUS JTOJKHBI OBITh YyC-
TAHOBJICHBI BPEMEHHBIE YIIOPHI JIJIsl BOCTIPUATHS IABJICHUS BOJbI HAa 3arIYIIKU, BO3HUKAIOIIETO MTPU
10TbeMe JaBjIcHHs B TpybompoBoe (puc. 6.34).

[lepen HavanoM TPOBEICHUS THUAPOUCIBITAHUS CICAYET MPOBEPUTh U yOCOUTHCS, YTO W3
MPEIbSABICHHOIO K UCIIBITAHUIO TPYOOIIPOBO/AA MOJTHOCTRIO yalleH Bo3ayX. Hamonusats Tpy6ompo-
BOJI BOJIOM PEKOMEHIyeTcs ¢ Ooyiee HU3KOW CTOPOHBI ydacTka. [[si ymaneHus BO3ayxa BO BCeX

Hau0oJiee BBICOKMX TOYKaX ydacTKa TpyOONpOBOAA YCTPaMBAaIOT BO3TYXOBBIIYCKHBIE CTOSKH W3
TpyO auameTpom 25-50 MM C 3alIOPHBIMH BEHTHJISIMH, BHIBEICHHBIMU HaJl YPOBHEM 3EMJIH.

OT HarHe€Tarouero Hacoca
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Pucynok 6.34 T'mapaBnuueckue UCIBITAHUS TPYOOIIPOBOA.

HcnpiTanus TpyOonpoBOIOB ¢ BHYTPEHHUM 1IEMEHTHO-TIECUAHBIM IMOKPBITUEM CIIEAYET HauM-
HaTh IOCJIE 3alOJIHEHHsI €ro BOJOW M IpeIBapUTENIbHOM BbIIEP)KKE MO JaBlieHUeM (MpuOIU3U-
TenbHO 2,0 6ap) B TeUEHHE CYTOK JUIsl POMUTKH I1OP LIEMEHTHOTO pacTBOpa.

HcnbiTanue TpyooIpoBo/ia Ha MPOYHOCTh:

[ToBeilIEHNE AaBiieHUs B TPYOOIIPOBOE, MPU UCIIBITAHUU €T0 Ha MPOYHOCTb, JIOJKHO IPOU3-
BOJIUTHCS cTyneHsaMu o 3,0-5,0 Gap ¢ BbIIEp>KKOI 1aBIeHUs HA KaX/I0M CTylIeHU He MEHee 5 MUH.
1 OCMOTPOM TPYO U CTBIKOBBIX COETUHEHUI.

[Tpu oOHapyXeHUH YTEUKH BO BpeMs MOBBIIIEHUS JaBJICHUS HEOOXOAWMO YCTaHOBHTH IpH-
YUHY HapyIIEHUs FepMETUYHOCTU M MPUHATH MEPHI IO €€ JMKBUIAINKU. Y CTpaHeHne oOHapyX eH-
HBIX JIe(eKTOB TPyOOIPOBOJIa MOKHO MPOM3BOIUTH MOCJE CHMKEHHS JABJICHHUS B HEM /IO aTMO-
cthepHoro.

Kareropudecku 3ampenaercss X0 IeHHE MO UCTIBITHIBAEMOMY TPyOOIpOBOAY, IPOCTYKHUBA-
HUE, MOATITUBAaHNE OOJITOBBIX COEIMHEHUI 1 HaxOXAeHHe pabodnX B TpaHIIEe.
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AP 111 pa3nM4HBIX BEJIMYMH BHYTPEHHETO PacueTHOro JaBienus P, B Tpybonposoze.

AP ni1s1 pa3snu4HbIX BEJIMYMH BHYTPEHHETO pacyeTHOro aasineHus P, B Tpybonposoae u
XapaKTEPUCTUK MCIIOJIb3YEMbIX TEXHUYECKUX MAaHOMETPOB

BEPXHHUI1 BEPXHUI BEPXHMI BEPXHMI1
npezen —— npezen HeHa te- npeaen HeHa sie- npeen LeHa 1e-
u3Mepe- u3Mepe- u3Mepe- u3Mepe-
P. 6a JICHUS, AP, 6ap JICHUS, AP, Gap JICHUS, AP, 6ap JICHUS, AP, 6ap
p» 0ap HUS J1aB- HUS J1aB- HUS 1aB- HUS J1aB-
Oap Oap oap oap
TIeHUs, TeHus, JIeHUS, JIeHUS,
Oap Oap Oap Oap
Kraccel TOUHOCTH TEXHUYECKUX MPUOOPOB
0,4 0,6 1 1,5
1o 4,0 6,0 0,02 0,2 6,0 0,05 0,3 6,0 0,05 0,5 6,0 0,1 0,7
4,1-75 10,0 0,05 0,4 16,0 0,1 0,7 16,0 .01 1,0 16,0 0,2 1,4
7,6-12,0 16,0 0,05 0,5 16,0 0,1 0,9 25,0 0,2 1,4 25,0 0,5 2,5
12,1-20,0 25,0 0,1 1,0 25,0 0,2 1,4 40,0 0,5 2,5 40,0 1,0 5,0
20,1-25,0 40,0 0,2 1,4 40,0 0,5 2,5 40,0 0,5 3,0 60,0 1,0 5,0
25,1-30,0 40,0 0,2 1,6 40,0 0,5 2,5 60,0 0,5 3,5 60,0 1,0 6,0
30,1-40,0 60,0 0,2 2,0 60,0 0,5 3,0 60,0 0,5 4,5 60,0 1,0 7,0
40,1-50,0 60,0 0,2 2,4 60,0 0,5 4,0 100,0 1,0 6,0 100,0 2,0 10,0
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[Ipu moctmkeHUU B TPyOONPOBOJIE MCHBITATEIBHOTO AaBieHus Py, B Teuenue He menee 10
MUHYT HE JOMYCKAIOT MajJeHus naBjieHust O0osbiue yeM Ha 1,0 Oap, mpou3BOIs OMOIHUTEIbHYIO
MOAKAaYKy BOJBI 10 P,.

TpyOonpoBoa cunuTaeTCsl BbIIEP)KABILIUM HCIIBITAHUE HA MPOYHOCTb, €CIM MPU TOCTHKEHUU
HCIBITATEIFHOTO JABJICHUS B HEM HE MPOU30UJIET pa3phiBa TPyO, HAPYIICHUS CTHIKOBBIX COCTUHE-
HUH, U IPH OCMOTpe TpyOOonpoBoaa He OyAeT 0OHAPYKEHO yTeUeK BObI.

HcnpiTanus TpyOoonpoBoaa Ha TUIOTHOCTh (TEPMETHYHOCTb ).

JlaBieHue B TpyOOIPOBOJIE MOBBILAIOT 0 BEJIMYHUHBI UCIBITATEILHOTO JABJICHUS Ha TepMe-
TUYHOCTE P;.

3adukcupoBaTh BpeMs Hauajaa UCIBITAHUS |, U 3aMEPUTh HAa4aJIbHBIM YpPOBEHb BOJBI B MEp-
HOM Oauke h,.

[TpoBoasT Habm0ACHU 32 TaZICHUEM JaBjieHus B Tpyoomnposoje. [Ipu 3ToM MOryT umMeTh Me-
CTO TPH BapuaHTA MMAJCHUS 1aBICHUS:

- IepBbIN — ecnu B TedeHue 10 MUHYT JaBlieHUE yHaJeT He MEHEe UYeM Ha JIBa JICJICHHS IIKa-
JbI MAaHOMETpA, HO HE YNajeT HUXKe BHYTPEHHEro pacyeTHOro napieHus P, To Ha 3ToM Habmr01e-
HUE 32 Ta/ICHUEM JaBJICHUS 3aKOHYUTH;

- BTOpOi — eciii B TedeHrne 10 MUHYT JaBjeHHE YNaJeT MEHEE YeM Ha JBa JCJICHHsS [IKAJIbI
MaHOMETpa, TO HAOJIIOJCHUE 3a CHU)KEHHEM JABICHUS 10 BHYTPEHHErO PacueTHOro nasieHus P,
CIIeZyeT MPOJIOIDKATH J0 TeX MOp, MOKa JAABICHHE YIaJeT He MEHEe YeM Ha JBa JICJCHUS LIKAJIbI
MaHOMETpa; MPH 3TOM MPOAOKUTEIHHOCTh HAOMIOACHUS He JohKHA ObITh Oonee 1 yaca. Ecnu mo
HCTEUEHUH JTOT0 BPEMEHU JaBJICHHE HE CHU3UTCSA 10 BHYTPEHHErO pacyeTHOro jxapieHus P,, To
cleyeT Ipou3BecTH cOpOC BOABI U3 TPYOOIPOBOJa B MEPHBIN 0adoK (WM 3aMepUTh 00BeM cOpo-
IIEHHOM BOJIbI IPYTHM CIIOCOOOM);

- TpeTui - ecnu B TeueHue 10 MUHYT JaBleHUE yma/leT HIKEe BHYTPEHHETO pPacueTHOTO JaB-
nenus Pp, To nanpHeliee ucneltanue TpyooOIpoBoIa IPEKPATUTh U IPUHATH MEPBI AJisl 0OOHApYKe-
HUS CKPBITHIX JIe(heKTOB TPYOOIIPOBOA, BHIACPIKUBAS €r0 MO/ BHYTPEHHUM PACUYETHBIM J1aBICHUEM
P, 1o Tex mop, moka npH TIIATEILHOM OCMOTpE HE OyAyT BBIABICHBI Ae(EKThI, BHI3BABIINE HEMO0-
MyCTUMOE TaJIeHUE IaBJIeHUS B TPyOOIPOBOIE.

[Tocne okoHYaHHs HAOTIOACHHUS 32 TTAJICHUEM JJABJICHUS 110 TIEPBOMY BapUaAHTY M 3aBEPIICHUS
cObpoca BobI IO BTOPOMY BapUaHTy HEOOXOUMO BHITIOTHUTH CIEAYIOIIEE:

- TIOJIKAYKOW BOJIBI U3 MEPHOTO Oadvka JaBJICHHWE B TPYOOIPOBOJE MOBBICHUTH JIO BEITUIHHBI
HCIBITATEIHHOTO JAaBIEHUSI Ha TePMETHUYHOCTh P;, 3admKcUpoBaTh BpeMsl OKOHYAHUS HCIBITAHHS
Ha FePMETHYHOCTD T M 3aMEPUTh KOHEUHBIN YPOBEHD BOJIBI B MEPHOM Oauke Ny;

- OTIPENENIUTH MPOIOIDKUTEILHOCTh MCIbITaHus Tpyoonposoaa (T, — T,), MUH, 00beM MOKA-
YCHHOU B TPYOOIMPOBOT BOABI M3 MepHOTO O6auka Q (Ist mIepBOTo BapuaHTa), Pa3HOCTh MEXITY 00b-
eMaMH TOJKAYeHHOH B TPyOONMpOBOJ M COPOIIEHHON M3 HETO BOJABI MM O0BEM TOMOTHHUTEIHHO
MOJIKAYSHHOW B TPYOONpoBOX BOABI Q (11 BTOPOTO BapHaHTa) M PACCYUTATh BEIUUMHY (haKTHUe-
CKOTO pacxojia JIOMOJHUTENFHOTO 00beMa BKaueHHOM BOJIBI (|, JI/MUH, 110 opMyIIe:

Hamopsslii TpyOOTIpOBOI IPU3HAETCS BBIJEPKABIIUM MPEIBAPUTEIHHOE U IPUEMOYHOE TH/I-
PAaBJIMYECKOE UCTIBITAHUS HA TEPMETUYHOCTD, €CJIA BEIMYMHA PACX0/1a MOJAKAYEHHOW BOJIBI HE Tpe-
BBIIIAET BEJIMYMH JOMYCTUMOIO pacxoja MOJAKaY€HHOM BOIbl HA UCIIBITHIBAEMBIN YYaCTOK JUTMHOM |
KM U OoJiee yka3aHHOTo B Tabmuie 6.12.
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Tabnuna 6.12 JomnycTumas BETMYMHA YTEUKHU BOBI.

VY cioBHBIN 1HamMeTp JomycTuMas BelMuMHA YTEUKU HA
TpyOOmpoBOa, MM yuacTok amuHou 1000 M, 1/MuH
100 0,70
125 0,90
150 1,05
200 1,40
250 1,55
300 1,70
350 1,80
400 1,95
450 2,10
500 2,20
600 2,40
700 2,55
800 2,70
900 2,90
1000 3,00

[Tpumeuanue — [1pu qyiMHE UCOIBITHIBAEMOTO y4acTKa TPyOOIpoBoa MeHee | KM mpHuBeIeH-
HbIE B TA0JHUIIE JOMMYCTUMBIE PACXObI TOAKAYECHHOM BOJIBI CJIEyeT YMHOXATh Ha €r0 JJIMHY, BbI-
PaXXEHHYIO B KM.
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7 PemonT TPYyOOIIPOBOI0OB

7.1 YkopaunBaHnue TpyObI

MoHTax TpyOOnpoBo/ia MO ONpPEAeNEHHON TPACKTOPHH OOBIYHO TPEOYET MCIIOJIb30BaHMs (a-
COHHBIX YaCTeH, a TaK)Ke yKOpaunBaHUs TPyO Ha MecTe yKJIaaku. [ rapaHTUpOBaHHOMN CTHIKOBKU
TpyO HOCIIe OTPE3KH PEKOMEHAYETCsl YKOPAauuBaTh HA JJIMHY 10 2/3 TOJIBKO KaluOpOBAaHHBIC TPY-
ObI CO cIierManbHOW MapKUpPOBKOH (cM. puc. 7.1), KOTOpash yKa3pIBaeT HA MAaKCHMAaJIbHO BO3MOXK-
HYIO JUIMHY oTpe3anusi. KamubOpoBanHble TpyObl (KOJMYECTBO, HOMEHKIIATYpA M BUJ COCIMHCHHS)
IIOCTABJISIFOTCS 3aBOJIOM-M3TOTOBUTEIIEM 10 COITIACOBAHUIO C MOKYIATEIEM IIPU O(POPMIIEHUH 3aKa-

3a.
s = X

Pucynok 7.1 MapkupoBka Jj1s1 KaIMOpOBaHHBIX TPYO.

Tpy6sr BULLT™ pexytcs oueHs jerko. s pe3ku MOXKHO HCIONB30BaTh TUCKOBYIO (pesy, a
TaK»e POJIMKOBBIC pe3aku (puc. 7.2)

|
Pucynox 7.2 Pe3ka TpyOBI.

[Tponenypa pe3ku:

- Iepe]T TeM, Kak pe3arh TpyOy, He0OOXO0MMO U3MEPUTH €€ BHEITHUH TUaMeTp B MECTe paspe-
3a, 4TOOBI YOEIUTHCS, YTO OH COOTBETCTBYET pa3MepaM IJIaJIKoro KoHua (cM. tadmuis 2.2,2.4,2.7);

- 00pe3ka TpyObl ¢ TOMOIIbIO BhIILIEYKa3aHHBIX HHCTPYMEHTOB;

- BBINOJHUTD ckpyrieHue it Tpyd DN80-300 mm unm cuare dacky mas tpydo DN350-600
MM (pucyHok 7.3 a, 6). [locne pa3pesanus u nepen cOOpKoi HEOOXOIUMO € MTOMOILIBIO HATMIbHUKA
WIN MIIU(OBATbHON MaIIMHBI 3aYUCTUThH TJIAJKUN KOHEI| TPYObl M BBINOJHHUTH CKPYIJICHHE WIN
CHATH (acky, yToObl H30ekaTh MOBPEXKIECHUS YILNIOTHUTEIBHOTO KOJbIla MPU MOHTaxe TpyO. Pasz-
Mephl (DacKu yKa3aHbl Ha PUCYHKe 7.3;

- BOCCTAHOBJICHHE 3aIUTHBIX MIOKPBITHI B MECTaX cpe3a.

) PR 6) cofL | on e
LRSiO»Z F 350-600 ’9 ’3
_ S R3+0,2 _
&= 1700-1000| 15 5
L7777, Y,

Pucynox 7.3  Topel riaakoro KOHIA TPYOBI.
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7.2 BoccraHoB/ieHHE OKPYKHOCTH TPYObI

DNIUICHOCTD TPYOBI, BO3HUKIIIAS B PE3YJIbTAaTe TPAaHCIOPTUPOBKU U IMOTPY304HO-Pa3rpy30-
YHBIX pabOT, MOXKET CTaTh MPUUYUHON HEBO3ZMOKHOCTH COOPKH 3JI€MEHTOB TPyOOIIPOBOA.

BennunHa smncHocTy.
D-d
D+d
rae D — makcumanbHOE 3HaYeHUE AUaMeTpa, IOJIyYeHHOE IIPU U3MEPEHHH TJIaJJKOT0 KOHIA
TPYOBI;
d — MUHIMAaITbHOE 3HAYCHUE AUAMETPa, MTOJYYEHHOE IIPH U3MEPEHHH IIaJIKOT0 KOHIIA TPYOBL.

BoccranoBienne TpyObl TOKHO OBITH BHIIIOJTHEHO 0€3 MOBPEkKACHUS LIEJIOCTHOCTH BHYTPEHHETO
HOKPBITHSL.

% JIUIAIICHOCTH =

x 100,

BoccraHoBiieHHE ¢ TOMONIBIO JIEOSTKU

J1st paboOTHI UCTIONB3YIOTCS:

- 1e0eiKa co CTAIbHBIM TPOCOM;

- Ce/IJI0 TOICPKKH C HAMPABIISIOUINM IIKUBOM JJISi BEPEBKHU;

- IUTACTUHA OCHOBAHMSI C JIBYMsI HAIIPABJISIOIIMMH IIKUBAMHU.

O0opynoBaHKHEe YCTAHOBUTH HA IIIAJKHIA KOHEI[ TpyOsI (puc. 7.4).

[Tocie mpoBeeHus Onepauy BOCCTAHOBIICHUS OKPYKHOCTH HEOOXOIMMO YOCIAUTHCS B TOM,
YTO MoJydeHa TpedyeMasi OKpYKHOCTh M UTO MPOLEAYypa He MOBPErIa BHYTPEHHEE MOKPHITHE.

Janee npou3BoauTh cOOpKY TpyOOIpoBOaa, HE yAalsis 000pyA0BaHUS, YTOOBI U30€XKATh
BIIMSIHUS YIIPYTO#l ieopManuu TpyOsl.

Pucynok 7.4 BoccranoBneHne OKpy>KHOCTH C TIOMOIIIBIO JIEOSIKH.

Boccranosnienue npyu NOMOIIM THAPABINYECKOTO IOMKpPATa

Jst paboThl UCTIOTB3YIOTCS:

- TUJIPaBIMYECKUH IOMKpAT;

- OpyCOK MM peryaupyemast MoJIepiKKa,

- JIBE MOKPHITHIE PE3NHON TIACTUHBI OCHOBAHMS COOTBETCTBYIOIIETO pa3Mepa.

Ob6opynoBaHue ycTaHOBUTE (pHc. 7.5). OTperyanpoBarh NOJAEPKKY B COOTBETCTBUH C JTUa-
MeTpoM TpyOsl. [lopiieHs JoOMKpaTa MOJHUMATh, TOKA IJIaKHI KOHEl TpyObl He MpUMeET (hopmy
NPaBUIBHON OKPYKHOCTH.

[Toce mpoBeieHNsT BOCCTAHOBJICHUST YOS TUTHCS, YTO OTIepallysi He TIOBPEIiIa BHYTPEHHETO
nokpeITus TpyOsl. Ilepen cOopkoit TpyOoIIpoBoia 000pYI0BaHUE YAAIHTb.
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Pucynok 7.5

BoccraHoBieHne OKpyKHOCTH IIPU IIOMOLIY TOMKpara.

7.3  PeMOHT BHYTpeHHEro moKpbITHA

I_[eMeHTHOC IOKPBITHE MOXKECT OBITE IOBPCIKACHO CHy‘I&ﬁHO 100 B pe3yibTare FPY6OFO 00-
pamieHrd U 1J1is1 BOCCTAHOBJICHHA IIEPBOHAYAJIBHOI'O COCTOAHHA IMOKPBITUA TpG6y€TC)I BBITIOJTHCHHEC
HCCKOJIBKUX ITPOCTBIX U 6BICTpLIX OHepaHHﬁ.

IToBpexxaeHU, TOAJICKAIINE BOCCTAHOBIICHUIO

JIro6oe ciydaiiHO€ TOBPEXKICHHE IIEMEHTHOT'O TIOKPBITHUS HITH ITOBPEKICHUE B PE3YIIbTATE
HEOpeKHOro 00paleHNs MOT'YT ObITh BOCCTAHOBJICHBI HA MECTE YKJIA/IKH, €CIIU MIOBPEXKACHUE HE

CJIMIIKOM CCPbE3HOC!

- y4acTok MeHb1e, ueM 0,1 M2;
- JUIMHA MEHBIIIE, YeM YETBEPTh JUIMHBI OKPYKHOCTU TPYOBI;
- HEeT JIOKAJIbHOM JleopManiuy TpyOsl.
B npotuBHOM citydae, ciieyeT oTpe3aTh HOBPEXKIECHHbIN Y4acTOK TPYOBI.

Tabmuna 7.1  CocraB ansg pemonTa BHyTpenHero LTI

COOTHOIIIEHUE KOM-

Macca KOMIIOHEHTOB

KomnoHeHTsl Mapka, 'OCT
ITOHEHTOB 110 Macce Ha OJVH 3aMecC, KI'
ITopTnanauemMeHT LHEM 1 42,5 H 10 10
OebIit I'OCT 31108-2003 ' '
TTecoK MEIKO3eD- [Tecok uist CTpOUTENBHBIX
. TEHZ P paor, 1,0 1,0
¢ I'OCT 8736
Boxa nuteeBas B 0,3-0,5 0,3-0,5

HpI/IManHI/IC - MCJ’IKOBCpHI/ICTHﬁ MECOK IMOJIYHYaroT IMPU MPOCCUBAHUU YCPC3 CUTO C suerKa-

mu pazmepamu 0,20 mm.

IIponenypa peMoHTa

Boccranosnenne IMOKPLBITUA JOJKHO ITPOBOAUTHECA B 3allIUIIICHHOM OT MOPO3a MECTCE.
I[J'IH MMpOBCACHUA PCMOHTA BHCIIHCTO MEMCHTHO-TICCUAHOI'O IMOKPBITHUA NPUMCHACTCA IIECHa-

HO-IIEMEHTHBIM pacTBOP coryiacHo Tadsme 7.1.
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ITecok M LIEMEHT 3aChINAOTCS B EMKOCTh, IEPEMEIINBAIOTCS BPYYHYIO JIONATKOM O MOJIyde-
HUS OJTHOPOJHOM cMecu. B cMech no0aBisieTcst Boja, M pacTBOP MEPEMEIINBACTCS JIOMATKON BpyY-
HYIO /10 TOJIyY€HHUs] OJHOPOJHOW KOHCHUCTEHILIMH, CHOCOOHOM POBHO YKIIaJbIBaThCA Ha PEMOHTH-
pPyEMyIO OBEPXHOCTh. Hammuns KOMKOB B paCTBOpPE HE JOIYCKACTC.

Mecro nedexrta cMaunBaeTCsl TOHKMM CJI0EM JKUJIKOIO CTEKJIa MATKOM KHCTBIO.

PacTBOp HaHocuTcs B TpyOy Ha MecTO JeeKTa ¢ MOMOIIbIO PE3MHOBOW MEpUYaTKH, YIUIOTHS-
eTcs, 3arjiaKuBaeTcs M 3aTeM 3aTupaercs ¢uieineBoi kucTbro. [locne 3atupku Mecto aedexra mo-
KPBIBAETCSI TOHKUM CJIOEM JKHMJIKOT'O CTEKJIA.

Jliis mpoBeieHNsl MEJIKOro peMoHTa (pa3mep nedekra Menblie 1,0 cM, riryOuHa MeHbIle TOoJI-
IIMHBI IOKPBITHSI) IPUMEHSIETCS BOAOLEMEHTHBIN pacTBOP.

Bona nob6asnsercs B nemeHT. PacTBOp BpyuHYIO NEpEeMEIINBACTCs 10 MOJIy4YeHHs] OAHOPOI-
HOW KOHCHCTEHIIMH, CIIOCOOHOM POBHO YKIJIaJbIBaTHCSl HA PEMOHTHPYEMYIO MOBEPXHOCTh. Hanmnuums
KOMKOB B PaCTBOPE HE JOIIYCKaEeTCs.

Mecto nedexra cMauMBaeTCsl TOHKUM CJIOEM JKUJKOIO CTeksia. PEMOHTHBIH pacTBOp HaHO-
cutes B TpyOy Ha MecTo AedeKTa ¢ MOMOIIbI0 PE3MHOBOM MepUYaTKH, YIUIOTHSETCS, 3ariakKuBaeTCs
U 3aTHpaeTcs QIIeHIIEBON KUCTBHIO.

PeMOHTHOE MOKpHITHE 1OC]IE HAHECEHUS U 3arjiaKUBaHUs JOJKHO UMETh POBHYIO (hOpMO0O-
Pa3yoIIyl0 MOBEPXHOCTh C MPHUJIETAIONINM MTOKPHITHEM, HAHECEHHBIM METOJIOM LEHTPU(YTHpOBa-
HUS, HE OTJINYAThCS 110 LBETY.

[Tocne pemonTa nedexTa MOKPLITUS, HE JAoITyckaeTcs Hamumaue ocrtaTtkoB LTI B pactpybe u
Ha Hapy>KHOM MOBEPXHOCTHU IJIaIKOr0 KOHLIA TPYOBI.

7.4 PeMOHT BHeElIHEro MOKPLITHS

BHemnee nokpeiTue TpyO MOXeET OBbITh HOBPEXKIEHO B IpOILiecce TPAHCIOPTUPOBKU, XpaHe-
HUS WK YKIaaku TpyO6. OHO MOKET ObITh BOCCTAHOBJIEHO Ha MECTE YKJIAJKHU WM Ha CKJIaJe Mpu
HOMOIIM OMTYMHOHN Kpacky WJIM KPacKM Ha OCHOBE CHHTETHUYECKHX CMOJI C UCIOJIb30BaHUEM IIPO-
cToi omepanuu. VcnpaBineHuio moJyieskaT HEMOKPHITHIE MOBEPXHOCTH TPYObl, a TakKe y4YacTKH,
umeromue aedeKTsl (B3AyTHs, SBHO BbIPAKEHHbIE MOATEKH). IIOKpBITHE TOIKHO OBITH CYXUM, POB-
HbIM, 0€3 COPHOCTHU M MOCTOPOHHUX BKJIFOUEHUH. JJI1 BOCCTAHOBJIEHMS MOKPBITUS HCIIOJIb3YETCS
MaTepuai aHaJOTM4HbIN OcHOBHOMY. [Iponenypa ncnpasienus:

- JUI1 HAaHECEHMs MOKPBITUS MPOU3BOAUTCA MOJArOTOBKA MOBEPXHOCTH TPYyObl. OTcioeHus
(B31yTHs), MOATEKU U ApYrue AePeKThl MOKPBITUS JOJKHBI YAAIATCS JTHOOBIM crIocoboM, obecrie-
YUBAIOLIUM YHCTOTY MIOBEPXHOCTH OT 3arpsi3HEHUS U OCTATKOB MTOKPBITHUS;

- UCIIPABJICHUE TIPOU3BOAIT HAHECEHNUEM CJI0S MIOKPBITHS BPYUYHYIO KUCTBIO MM KPACKOITYJIb-
TOM;

- CJIOM MOKPBITHS HAHOCAT MEPEKPBIBAIOIIUMHUCS MapalIeIbHBIMU T0JI0CAMU C NEPEKPHITHEM
B OJIHY TPE€Th MOJOCHL. J{JI1 yMEHBIIEHHs Pa3HOTOIIMHHOCTH CJIOM MOKPBITUS HAaHOCST MOJIOCAMH,
PacroI0KEHHBIMU NEPIIEHUKYIIIPHO K I10JI0CAM MPEABIAYLIETO CIIOS.

7.5 Coopka ¢ HCIOJIb30BAHMEM PEMOHTHBIX YacTei

B crnydae HeOpeKHOTO BEIEHUS CTPOUTEIBHO-MOHTAXHBIX paboT, HecoOo1eHns] TpeOoBa-
HUI NpH TPaHCIOPTUPOBKE TPYyO, a Takke MpH HEOOXOAMMOCTH BPEMEHHOIO JEMOHTa)Xa y4acTKa
TpyOOIIpoBOJa, MPeayCMaTPUBAETCS BO3MOXKHOCTh PEMOHTA TPYOOIpOBOa MPHU MOMOIIHU (hiaHIie-
BOro marpyoOka u narpyokoB ¢uaner-pactpyo; MypTsl HaBHXKHON; MypTHI CBEPTHOM. {711 ipoBe-
JICHUS] PEMOHTA yJacTKa TPYOOIIPOBO/Ia CIIEyeT PYKOBOJICTBOBATLCS puCcyHKamu 7.6, 7.7, 7.8. 7.9 u
Ta0muamu 7.2, 7.3, 7.4.



OAO «JIM3 «CB0OOTHBII COKOIDY
ctp. 130 u3 134
PexomMenganmu o ncnoip3oBanuio Tpyo (penakims Ne3)

Bripesats yyacTok TpyOb! AHHOM L.
Kpas TpyOb1 06paboTaTh U HAaHECTH aHTH- L
KOPPO3HOHHYIO 3aIIHUTY.

Ha nieBwIii ¥ paBbiii KOHIIBI TPYOBI yCTa-
HOBUTH NAaTpyOKH (praHen-pactpyd c ym-
JIOTHUTEIHHBIMH KOJIBLIAMHU.

Mexay AByX yCTaHOBIICHHBIX MATPyOKOB (uiaHeI-pacTpyO BCTaBUTh (pIIaHIIEBHIH MaTpyOOK C yIioT-
HUTEJIbHBIMH KOJIbLIaMu. DIIaHIbl COEUHUTE OOJITaMHU.

Pucynok 7.6 PemonT TpyOompoBoza mpu noMoinu ¢aHieBoro narpyoka
1 IaTpyOKOB (raHen-pacTpyo.

Tabmuna 7.2
DN 80 100 125 150 200 250 300 400 500

L 350 360 370 380 390 400 410 430 450




OAO «JIM3 «CB0OOTHBII COKOIDY
ctp. 131 u3 134
PexomMenganmu o ncnoip3oBanuio Tpyo (penakims Ne3)

Bripesats yqacTok TpyOs! AnMHOM L2,
Kpast TpyOB!I C BBIpE3aHHBIM y4acTKOM
00paboTaTh U HAHECTH AHTUKOPPO3U-
OHHYIO 3aIUTY.

JleMOHTHpOBaTh OCTABIIUICS Yy4aCTOK
TPYObI U yCTAaHOBUTH Ha HETO MaTpyOOK
baanen-pacTpy0 ¢ yIIOTHUTEILHBIM
KOJIBIIOM.

Y CTaHOBUTH Ha JIEBBIH KOHEI TPYOBI C
BBIPE3aHHBIM YJaCTKOM MaTpyOoK ura-
HeI-pacTpyo.

Yyactok TpyObl ¢ marpyOkoM (iaHen-pacTpy0d yCTaHOBUTE B pacTpyO TPYOBI C TIPaBOH CTOPOHBI
Tpybonposoja. [larpybok ¢uanen-pactpyd nepeaBuHyTh BieBo Ha JuinHy L4. [Tatpy6ok dnanen-
pactpy0 (Ha JIeBOM y4acTKe TpyOOmpoBOa) MEPEIBUHYTh BIIPABO, YCTAHOBUTH MEX Y (hIaHIIaMU
YIJIOTHUTEIbHBIE KOJIbIIA U COEAUHUTH UX OOJITaMH.

Pucynox 7.7  PemoHT TpyOompoBoza Impyu MOMOIIM MaTpyOKOB (1aHe-pacTpyo.

Tab6muma 7.3

DN L L1 L2 L3 L4 T

80 500 373 230 550 230 127
100 500 365 240 550 220 135
125 500 357 250 550 205 143
150 500 350 260 550 195 150
200 600 440 280 655 280 160
250 600 435 290 660 270 165
300 600 430 300 660 260 170
400 600 410 330 670 225 190
500 600 400 360 680 210 200

L — muaumanbHas jymmHa. [Ipu yBenmuuenun L, coorBeTcTBeHHO yBenmuuuBarotes L1, L3, L4.




OAO «JIM3 «CB0OOTHBII COKOIDY
ctp. 132 u3 134
PexomMenganmu o ncnoip3oBanuio Tpyo (penakims Ne3)

Bripesats ygacTok TpyOs! AUHOM L2,
Kpast TpyOBI ¢ BBIpe3aHHBIM Yy4aCTKOM

00paboTaTh U HAHECTH AHTUKOPPO3U-
OHHYIO 3allUTYy.

JIeMOHTHPOBATh OCTABLIUICS Y4ACTOK
TPYOBI U YCTAHOBUTH HA HETO HAJIBHK-
HYI0O MY(QTY. YIUIOTHUTEIBHOE KOJIBIO
BCTaBUTH TOJBKO B pacTpyd ¢ mpaBoi
CTOPOHBI HA/IBKHOM My ThI. 3aTeM
BCTaBUTH 2 CTSHKHBIX KOJIBIIA B CIICIIH-
aNbHbIE TMa3bl, HE 3aTATHBAs UX, C 00e-
WX CTOPOH HAJIBIYKHOU My(THI.

VYyacTok TpyObl ¢ HaABMKHOW My(TOIl ycTaHOBUTH B pacTpyd TpyObl ¢ MpaBOil CTOPOHBI TPyOoO-
IPOBOJIA ¥ 3aKPEIHTh COSIUHEHUE CTOIOpaMu. BcTaBuTh B pacTpyO (C JieBO CTOPOHBI HAIBHKHOM
My(ThI) YILIOTHUTEIbHOE KONBI0. HanBIKHYIO My(TY epeIBUHYTh BIIeBO Ha paccrosiHue L3. V-
TAHOBUTH B pacTpyObl HAIBUKHOU MYy(ThI CTSKHBIE KOJIbLIA U 3aTAHYThH UX.

L3

Pucynox 7.8 PemoHT TpyOompoBOa MpH MOMOIIN HAIBUKHON MY(THI.

Taomuma 7.4

DN L L1 L2 L3 T
80 600 473 140 335 127
100 600 465 140 320 135
125 700 557 150 400 143
150 700 550 160 390 150
200 800 640 170 475 160
250 800 635 180 465 165
300 800 630 190 455 170
400 900 710 200 515 190
500 900 700 210 495 200

L — munaumansHas jymHa. [Ipu yBenumdennn L, coorBeTcTBeHHO yBenuuuBaroTest L1 n L3.




OAO «JIM3 «CB0OOTHBII COKOIDY
ctp. 133 u3 134
PexomMenganmu o ncnoip3oBanuio Tpyo (penakims Ne3)

nedexT

Pucynox 7.9  PemoHT TpyOOIIpoBO/Ia IIpU MOMOIIH MY(PTHI CBEPTHOM.

Y CTaHOBUTH C IBYX MPOTHBOIIOJIOKHBIX CTOPOH TPYOBI Ha A€(PEKT IMOJOBUHKHU KOpITyca My Q-
Thl C YIUIOTHUTEISIMH U COeIUHHUTH Oosntamu. IIpu ycraHoBke MyQThl nedeKT I0JKEeH pacrosna-
raThCs 10 LEHTPY YILIOTHUTEIS.

ocmaensaem 3a coooii npaeo 6Hocumb U3MEHEHUA U 0ONONHEHUs 6 «Pekwnelmauuu no ucnojib-

i B ceéa3zu ¢ pacwupenuem u mooepuuzayueii npoussoocmea 000 «JITK «Ceo600ubtii cokon»
306anuI0 mpyoy.



OAO «JIM3 «CB0OOTHBII COKOIDY
ctp. 134 u3 134
PexomMenganmu o ncnoip3oBanuio Tpyo (penakims Ne3)

IIpu pa3pa6oTke MCHOJIb30BAJNCH CJIEAYIOIIME HOPMATHBHO-TEXHUYECKHUE IOKYMEHTBI:

1.

© o N o

13.

14.

15.
16.
17.

18.

19.

20.
21.

22.

23.

24,

25.
26.

I'OCT 9.602-2005 Enunast cuctema 3aiiThl OT KOPpo3un U ctapeHust. CoopyKeHHS T0/13EM-
Heie. O01Me TpeOOBaHUS K 3aIIUTE OT KOPPO3UH.

I'OCT 5525-88 YacTu coemMHHUTENbHBIE YYyT'YHHbBIC, U3TOTOBJICHHBIC JINTHEM B TIeCHaHbIe (hop-
MBI 17151 TpyOOonpoBo10B. TexHUueckue yciaoBus.

I'OCT 5915-70 raiiku mecturpansble kiacca TouHoctyd B. KoHcTpykius u pa3mepsl.
I'OCT 6402-70 Laii6p1 npyxuHHbIE. TEXHUYECKHE YCIOBUS.

I'OCT 7798-70 boaTel ¢ mecTUrpaHHOM TOJIOBKOM Ki1acca TouHocTu B. KoHCTpykius u pazme-
PBL

I'OCT 8736-93 Ilecok st CTpOUTENBHBIX pabOT. TeXHUYECKHUE YCIOBHS.
['OCT 10692-80 TpyObI cTanbHbIe, YyTYHHBIE U COSAMHUTEIHHBIC YaCTH K HUM.
['OCT 22733-2002 I'pyntsl. MeTon 1a00paTOpHOTO OIpeieIeHUs] MAaKCUMAIIbHOM IIIOTHOCTH.

['OCT 31108-2003 LiemenTsl obmiecTpouteabHble. TeXHUUYECKHE YCIOBUSI.

. CHUII 2.04.02-84 BonocHabxeHue, HapyKHbIE CETH U COOPYKEHUSI.
11.
12.

CHMUII 2.04.03-85 Kananuzauus, Hapy>KHbIE CETH U COOPY>KECHHUS.

CHMUII 3.05.04-85 Hapy»HbIe CETH U COOPYXKEHUS BOJIOCHAOXKEeHUS 1 KaHamu3anud. [Tpuémka,
MapKHPOBKa, yIIaKOBKa, TPAHCIIOPTUPOBAHUE U XPaHCHHE.

CII 66.13330.2011 IIpoexkTupoBaHKHE M CTPOUTEIHCTBO HAIOPHBIX CETEH BOAOCHAOKEHHUS U BO-
JOOTBEJICHUS C IPUMEHEHHEM BBICOKOIIPOYHBIX TPYO M3 UyryHa C MIAPOBHIHBIM IPa)UTOM.

PJI 153-39.4-091-01 MHCTPYKIIHS 1O 3a0TUTE TOPOJICKHUX TOJI3EMHBIX TPYOOIIPOBOJOB OT KOP-
PO3HH.

BS 6920 Uznenus HeMeTaUIMYECKUE IS UCIIOJIB30BAHNS B KOHTAKTE C IUTHEBOI BOJOIA.
ISO 2230:2002 13 nenus kayaykoBble. PyKOBOJICTBO IO XpaHEHUIO.

ISO 2531:2009 TpyOsl, GUTHHTH, apMaTypa U3 BEICOKOIIPOYHOI'O YyT'yHA C IIAPOBUIHBIM I'pa-
(GUTOM M UX COETMHEHUS ISl IPUMEHEHHs B BOJOIPOBOIHBIX CUCTEMAX.

ISO 4179:2005 TpyOs! 1 PUTUHTH U3 UYTYHA C IIAPOBUAHBIM IpauTOM JIJIs HATOPHBIX U O€3-
HAIOPHBIX TPYOOIpoBoI0B. LleMeHTHO-TIecYaHOe MOKPHITHE.

I1SO 4633:2002 YmnoTHeHUs pe3WHOBBIC. Y TIOTHSIIONINE KOJbIIA JIJIsl MATUCTPAIbHBIX, Ipe-
HAKHBIX U KaHATTU3AIMOHHBIX TPYOOIIPOBOIOB. TeXHHUECKHE YCIOBHS HA MaTEPHAIBL.

ISO 7268:1983 ®utunru. OnpeneneHue HOMUHAIBHOTO JIABICHUS.

ISO 7743:2008 Kayuyk ByJlKaHW30BaHHBIN UM TepMOIIacTUYHbIN. Onpenenenue aedopmanu-
OHHO-TIPOYHOCTHBIX CBOMCTB IPH CKATHH.

ISO 8179-1-2004 TpyOs! U3 uyryHa ¢ mapoBHIHBIM TpaduroM. HapyxHOe HIUHKOBOE MOKPHI-
tre. Yacte 1. [lokpbITHE METANTMYECKUM IIMHKOM C OTJICIOYHBIM CJIOEM.

ISO 8179-2-95 TpyOs! U3 uyryHa c mapoBHIHbIM TpadguroM. HapykHOe IIMHKOBOE TOKPBITHE.
Yacts 2. [TokpsiTHE Kpackoii ¢ 60IBIINM COJIEpKaHUEM [TUHKOBOW MBLTU U OTAEIOYHBIN CIOM.

ISO 8180-2006 TpyOompoBoabI M3 UyTyHA ¢ MapoBUIHBIM Ipadutom. [TommITHIICHOBAsT OII-
AETKA 11 IPUMEHCHHUS Ha MECTe.

ISO 9001-2008 Cucrtembl MeHeDKMEHTa KadecTBa. TpeOoBaHUs.

DIN EN 545-2010 TpyOsl, puTHHTH, apMaTypa U UX COCTUHEHUS U3 YyryHa C HIapOBUIHBIM
rpa¢uToM a7l BOXONIPOBOAOB. TpeGoBaHMS 1 METO/BI NCTIBITAHHH.



